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LUKIOHEeHPANHEBHM OTHOCSTCSH

LIeCTh TAKCOHOB XHBOTHOTO Liap-
CTRA, KOTODEE O0BIYHO (34 HCKJTIOUCHH-
€M HEMATOA) HE MPHBIEKAKT ZOJDKHOTO
BHHMAaHHWA 300/I0TOB. BTa CHCTEMAaTHUe -
Kas Ipyna BKII0YaeT MOPCKHX, BOMHBIX
U HA3eMHBIX MHOTOKJIETOGYHHX XUBOT-
HBIX, OTHOCAIOMXCA K THNAM Gastrotricha
(OproxopecHuuHLie), Nematoda (HemaTto-
Abl, WK KPYT7ible yepBH), Nematomorpha
(Bosocatukm), Priapulida, Kinorhyncha
H Loricifera. Hexoropble u3 HHX MMeloT
BaXXHO¢ 3HAYCHHE KAK IApa3sHTH dejio-
BEKA, XHMBOTHHX, HO GOMBUIMHCTBO M3
HHX — MeNKHEe CBOOOIHOXHBYILHE Opra-
HH3MEL, pa3MEPEI KOTOPEIX BapEMPYIOT OT
MHKDOCKOTMHYESCKHX A0 HECKOIBKHX CaH-~
THMETPOB.

TlpencraBiTe i TAKCOHa LMKIOHEHpa-
JIHEBBIC HMEIOT CEKPETHPYEMYIO KYTHKY-
Ty, KOTOpasA ¥ BCEX, KPOME TacTpOTpHX,
MOXET cOpachIBATHCS U MHOLAA CONEPXUT
XHTHH. 3a MCKIOYEHHEM TacTPOTPHX,
IOBUTaTeNbHLIE PECHUIKH OTCYTCTBYIOT,
¥ JBIDKCHHE COBEPINACTCA C ITOMOLUBIO
Mblwn. PechHudky MOryT coxpadsarscsa B
TpoTOHeGPUANAX (EC/IH OHH €CTh), H3-
pelika — B racTpojepMHCe, & IPOH3BOA~
HHE DECHHYEK — B YYBCTBHTEILHBIX
CTPYKTYpax. Mo3r npeacrasneH HEpBHBIM
KOJIBLIOM, KOTOPOE€ OKPYXAeT AepPeaHIon
9acTh KHIIEYHHKA (TAKOE CTPOEHUE MO3-
Ta M ano HasBaHMe Bce# rpymmne). B co-
CTage MO3ra BRIENFIOT TPH IOCHEIOBA-
TEIBHO PACTIONOXEHHBIX ¥ TECHO CBA3AH-
HBIX APYT ¢ APYTOM KoJIeH, 0003HAYAEMBIX

KaK MepemHuil MO3T, CPEIHHI MOST H 331 -

Huit MO3T. [lepednuit u 3amHMit MOST —
TAHDIHOHAPHEIE 00pa30OBaHIA M COCTOST
TJIaBHBIM 06pa3’oM M3 KIIETOYHRIX Te (Tie-
PHKApDHOHOB), TOTHA KaK CPEIHUI MO3T
NpEACTABNIAEeT COOOI Helponmuab, cocTo-
STIIVH OYTH MCKITIOYHTENBHO U3 HEPBHBIX

BOJIOKOH. PoT mepemectuncs us 6prow-
HOTO TIONOXKEHHA (XapakTepHOTO A
GONBUIMHCTEA MEPBHYHOPOTHIX) B TepMHU-
HaNbHOE MOJIOXEHUE Ha MEPETHEeM KOH-
ue Tena. I710TKa paauanbHO-CHMMETPHY-
Hast {BMECTO MCXOZHON GunatepanbHO-
CUMMETPUYHOM )}, IMMHHAPUYECKASA ¢ Tpe-
Ml MyYKaMH SIHTETHATBHO-MBILUETHRIX
KIeTOK (ME30EPMATbHBIMM MHOLIUTAMH ),
KOTOPBIE PACXOAATCHS JMYUaMM OT LICHTpa
K NOBEPXHOCTH (CM. pHC. 22.15). Cokpa-
WEHNE PATHATIBHBIX MBILUI] PACLIHPACT
HPOCBET LIOTKH, PYHKIIHOHMPYIOWIEH KaK
BecachIBaroui Hacoc. [Tockonpky Meso-
IepMalibHAA MYCKYTATYpa ARIACTCH THie-
3UOMOPODHOI IS TAKCOHA, SNUTEAHAND-
HO-MBILICYHAA TIOTKA BEPCATHO BO3HHK-
7a He3aBHCHMO y Gastrotricha, Nematoda
u Loricifera,

BonbmuHCTBO UMKNOHEHPaTHEBEX
JIHIIEHB! MOTOCTH TeMa (TAKOE COCTON-
HHE Ha3BIBAIOT AlIEJIOMATHHIM), W TpO-
MEXYTKH MeXAY OpraHaMH 3aIOTHEHBI
COCTHHHTEALHON TKaHBK), COCTOSILICH HX
KJIETOK H BHEKJIETOYHOTO MATpHKca,
IostocTH, KoTopble BOHMKAIOT MEXIY

OpraHaMH, He BHICTNAHHEIE LeIOMHYe-

CKHM STHTENHEM H IIPeACTaBIAIONIHE CO-
Oofi pou3BoaHOe GracToNens, Ha3HBa-
0T reMoLeaeM, Hexo*nopue KpYynHbIe
Cycloneuraha, TaKHe, KaK Mapasuruye-
CKHE HEMATORB H NPHANYAHAB, HMEIOT

. OOLIMPHBIN reMoueNb, 3aOJHEHHBIH

KpoBblo (TeMomHMoit). Kpobb Bhino-
HACT PYHKUMUIO FUAPOCTATHISCKOTO CKe-
JNI€TA N BHYTPEHHeH Cpelbl OpraHuzMa,
BBITIONHAOLICH TPaHCIOPTHYIO (HYHK-
LHI0, XOTH CepALe OTCYICTBYET M XHA-
KOCTD MEePeMELIaeTcs B PAyIMYHbIX Ha-
MPaBICHUAX TIPOCTO 33 CHET MBHXECHMI
TeNla XHBOTHOrO. BTOpHUYHAsA MONOCTL -
Tena y GOnbLIMHCTBA NpecTaBuTEEk
OTCYTCTBYET.
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Y BHOOB ¢ TOHKOH, M'MOKOH KYyTHKY-
IO eCTh AHTATOHUCTHYECKHE KONBIIEBRIE
H NMpOIOJIbHBIE MBILILE!, KOTOPLIE OITH-

papTCsa Ha l"I—‘I,IlpOCTaTTI'-ICCKHﬁ CKEJIET.

FeMouelb, 3alOMHEHHBIN XUAKOCTBIC
aubo coeNVHHUTENBHON TKAHLIO, TIpen-
CTanngeT coboil THOpOCTATUYEeCKHI CKe-
neT. Y npeAcTAaBHTENeH TAKCOHOB, HMe-
IOLLHX -TOJNCTYI0 M XKECTKYIO KYTHUKYY,
KOJNBLEBass MyCKYAaTYpa peAyLHPOBaHa.
B 3THX cay4asX OCTaI0TCA TOMBKO Mpo-
OONMBHEIE MBILIE, AHTATOHHCTOM K KO-
TOPBIM BHICTYTIACT TOJICTaA KyTHKYNA. U1
MHOTHX (hOpM XapaKTepHH NpPHKpEIH-
TENBHBIE XEME3E, CEKPET KOTOPBIX BHI-
XOXHT HAPYXY depes occObie KYTHKYAD-
Hb1e TPYOKH. X0T4 NepeIHM KOHeL Tela
HeceT poT M OPTaHbI YYBCTB, OOPMIICH-
HO#l ronosn HeT. KulleyHBI KaHan
00BIYHO TIPeICTaRIsAeT coboll mpaMyo
TpyOKy. TUOUYHEIE BRIIEIUTEIBHHE Op-
TraHel — NPOTOHedpuaN. Teno coCTOUT
13 OTHOCHTCABHO HeQONBIIONO YHUCHA
KJIeTOK, 4acTo ux Bcero oxomo 1000,
MHorue Buabl {OCODEHHO cpenH HeMa-
TON} HMET TIOCTOSAHHOe (HEUIMEHSIO-
weecd), BHIOCIHICIIHGHIHOE U TeHETH-
YeCKH 3amporpaMMHpOBAHHOE YHKCIO
KIETOK. DTOT (peHOMEH H3BECTEH KAk
BYTEHI, HIH KIeTOYHOE MOCTOAHCTBEO.
V camua Kpyrnoro depes Caenorhabditis
elegans, HanpHMep, HACYHTLHIBACTCA BCE-
ro 1031 xneTka. ¥ 3yTeIMIeCKHX XHUBOT-
HBIX MHUTO3H MPeKpallaloTCA Ha OIpe-
JeJXeHHOM CTa N 3MOPHOHANBHOIO pas3-
BUTHS M TOCTCAYIOUIME POCT MPOHCXO-
JIMT TONBKO 33 CYET YBenH4YeHUA pa3Me-
pa K1eToK. BonbIIMHCTBO LUHKIIOHEpa-
JIMERHIX pasie/IbHOMOMNK, a WX pa3BUTHE
CTPOTO JeTEPMHHHPOBAHO.

GASTROTRICHA?

FacTpoTpuxu — 3T0 HeGONMBLIOH, HO
Pa3sHOOOpPa3HBI TAKCOH, COCTOSILUM
npu6MM3uTeaBHO M3 S00 BUAOB, 06beaN-

HEHHEBIX B 50 pomoB. DTH KpOlIeYHEIE
MHOTOKJIETOYHEIC XHBOTHEIE HACEIAIOT
MPOMEXYTOYHBIE MPOCTPAHCTEA MOPCKHX
¥ TIPECHOBONHBIX OCAIKOB, AlIIOBHANb-
HOTO JETPHTA, MOBEPXHOCTH TIOTPYXeH-
HBIX B BOOY pacteHU ¥ XHBOTHBIX H
BOJHYIO IJICHKY, MOKPHIBAIOWIYI0 IO-
YBeHHEBIE YAaCTHLEI B HA3¢MHLIX MECTax
oOuTaHHA. [acTPpOTPUXU ABRIAIOTCH
OBBUHEIMH OOHTATENSIMH TIPYIOB, PEK K
o3ep. JIuTopaapbHas 30HA MopcKoro Oe-
pera HacelieHa 40 wiu Gomee BHIaMH
racTpOTPUX, KOTOpble 00HMTaloT B Mpo-
MEXYTKAX MeXIy MecuuHxkaMu. Ux mwior-
HOCTB BeJIMKa: B 20 M MecKa HACUUTHI-
Baetca o 1000 ocobeit. Thn racTpoTpH-
XM JENUTCA Ha JBE IPYIMIIBI. MOPCKHE
Macrodasyida (puc. 22.1) ¥ npenMyiLe-
cTBeHHO npecHoBoaubie Chaetonotida.

Puc. 22.1. Gastrotricha:

A — Mopckaa Makponasmnaa Pseudostomella, B —

Mopckaa XetoHotuna Halichaeronotus (A — u3

Ruppert E.E. 1970. On Pseudostomelia Swedmark

1956 with descriptions of P.plumosa nov. spec.,

P. cataphracta now. spec. and a form of P. roscovita

Swedmark 1956 from the West Atlansic coast. Cah.
Biol, Mar. 1. 121— 143)
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Moar

CpeaHnii moar
Sansuit Mo3r

Inotounas nopa

Kumeynnx

Akueson
Mykckoe

Kenckoe - PHH‘{HHe
TIOAOBOE OTBEPCTHE MHAEPMANLHEIE
CeMATIPHEMHHK Konenepag CCTKH
NpotoHedpHanii MYyCKynarypa
r
TIpHKpenuTEnbHbE Tpotoredprmit
COBOKYNHTENbHEI TPyGoKt Aimo
opraH
c IIpHKpeMHTEABHII
AHY OpraH IprkpenuTenbHbIi

PotopenenTop
Xemopeuenrtop

BepxywesHan knetka I1PORONbHas ammepunc?( g

TIOROBOE OTBEPCTHE

TpomombHan MycKylaTypa

CHHUMTHANLHBIH

opraH

Puc. 22.2. AHatoMuyecKoe cTpoeHue Gastrotricha:

A, 5 — cxema cTpocHun Makpomasusn; B, I' — cxeMa CTpOeHHS XeTOHOTHA; A, B — BMA co cTIHHHOI

CTOPOHM; B, I~ nofepednnii cpe3 yepes MIOTOMHHI PaltOH (HePeprCosano ¢ uIMEHEHURNY 13 Ruppert E. F.
1991. Gastrotricha. In Harvison F. W. and Ruppert F. E. (Eds.y: Microscopic Anatomy of Invertebrates. Vol. 4.
) Aschelminthes. Wiley-Liss, New York. Pp, 41— 109)

BONBIIKHCTRO TACTPOTPHX — MHKPO-
CKOINMHYECKHE XHBOTHEIE ¢ LTHHOH Tena
oT 50 no 100 MKM, XOTS HEKOTOPbIE BUIEI
gocreraloT 4 MM. OHH MMET IBYCTO-
POHHE-CHMMETPHYHOE, Kere- HIH peM-
HeoGpasHoe 1e10, YIUIOLEHHOE Ha GproLi-
HO#M # BEIIYX/IO€ Ha CIIMHHON CTOpPOHE
(puc. 22.2). FonmoBa HeceT opraHbi YyBCTB,
MO3T H TJOTKY, TOTHA KaK B VAIHHEH-
HOM TYJOBHIIE HAXOUATCH CPENHSS KHLL-
Ka H MOMOBRIE Oprauei. XoGoTa ¥ racr-
pOTPHX HeT.

ITepenBiokeHKe OCYIIECTRISETCHA CKOMh-
KeHHEeM ¢ MOMOLILIO pecHHuek. Ipura-
TEJIbHBIE PECHHYKH HMEIOTCH TONLKO Ha
6p1olHON MOBePXHOCTH Tena, XOTA MX

PacioNIOKEHUE BAPBUPYET ¥ MPEICTABH-
Teneli TakcoHa. PecHIHYXaMu MOXeT GbITh
oneTa Bcs OproUTHas CTOPOHA, OHM MOTYT
OHITE OPTaHU3OBAHLI B BHIE MPONONBHBIX
TSDKEH, MOMEPEYHBIX PATOB, TIATEH, WIH

'coGpaHBl B TYYKH (LAPPBI), HATIOMUHA-

OIIHE TAKOBHE ¥ OpIOXOpeCHUYHBIX HH-
dysopuii (puc. 22.3). [IpHMATUBHEIE TAK-
COHBI TaCTPOTPHX HMEIOT MOHOLIWIHAD-
HBI¢ 3NHAEPMANBHBIE KNETKH — OCOOCH-
HOCTD, XapaKTepHas cpely HeleaoMuyec-
KHX NePBAYHOPOTHIX TONMBKO I'HATOCTOMY-
JunaM. HaspaHwe «racTporpuxu» cBsza-
HO ¢ TeM, YTC 3TH KHWBOTHEIE HMEIOT pec-
HHMYKH TOJIbKO Ha OpICLIHON CTOPOHE
(gastro = Xemynox, trich = BONOCHI).
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Ipukpenurensubie TPYOOUKH 0Oecne-
yuBalOT 00paTMMOE NPUKpPEIICHHE K
cyberpary. OHM coaepar Keje3bl, Bbi-
NeNsiolIe KIeHKUH CEeKpeT, U Kele3bl,
ocBoOOXIAIOLIME OT NPUKperuieHus (Ta-
KHe mapel Xeje3 UMeloTcst U y Typben-
napuit). IlpukpenurenpHbie TpyOOUKH
MOTYT OBITb MHOTOYMCJIEHHBIMU U pac-
MOJIOXEHHBIMH BIIOJIb BCETo Tesia no 6o-
KaMm WK ObITH cOOpaHHBIMH B MapHBIA
opraH Ha 3aIHeM KoHue (puc. 22.4; cMm.
puc. 22.2, A, B).

CreHKa Tejla COCTOMT M3 HapyXHOMH
KYTUKYJIbl, 3MUACPMHUCA, KOJIBLEBLIX M
MPOIOJIBLHBIX MBILIEYHBIX BOJOKOH. DIK-
nepmasibHasl bazanbHas MIACTMHKA pas-
BuTa cnabo. IlosocTs Te1a OTCYTCTBYET,
MPOMEXYTKHM MEXIy OpraHaMH 3anosHe-
Hbl kJjetkaMu. CoOCTBEHHO COEIMHM-
TelbHAs TKAHb pasBuTa ciabo. Y Mak-
poIa3ueBbIiX D0IbLINE BAKYOIMPOBAHHLIE
Y-KJIeTKH, OKpYXalollue KWILIKY, CI0-
coOHBI (PYHKLMOHUPOBATh KaK THapoCcTa-
Tnyeckuit ckeyiet. KpoBeHocHas cucre-
Ma WM CIeLMaTu3UPOBAHHBIE IbIXaTe/Ib-

Puc. 22.3. Gastrotricha, pacrionoxeHue pec-

HHYeK Ha OGPIOUIHOI CTOPOHE Y MaKpoda3u-

unsl Thaumastoderma (A) U Yy XeTOHOTWIbI

Chaetonotus (B) (no Remane A. 1936. Gstrotricha.

In Bronn H. G. (Ed.): Klassen Ordn. Tierreichs.
4:1—242)

Puc. 22.4. Gastrotricha, npukpenuTenbHbie
TpYOOUKH MaKpOIasMHMIAHOW TacTPOTPHXH
Turbanella:

A — dororpadus KuBoil racTpoTpuxH, MoKasa-
Hbl DOKOBbIE M 3aiHHE NPUKPeNnHTelbHbIE TPY-
Douku. Kaxmas 6okopas NMpHUKpenuTenbHas Tpy-
6ouKa CONPOBOXKIACTCH YYBCTBUTENILHOMN peCHUY-
Koil; B — 3ajHue NpMKpenurelbHuie TPYyDOUKH
npu GonbiioM ysenudenun; B u I’ — nponons-
HBII M TTOTIEPEYUHBII CPe3bl MPUKPENUTENLHON TPY-
DOYKM: pa — 3a1HsAs NPUKPEnUTebHas Tpybouka;
la — GokoBasa npuxpenuTenbHas Tpydbouka; { —
dubpuina; vg — NPUKPENUTEILHAs Xenesa, rg —
oTKpenuTenbHas kenesa (uz Tvler S. and Rieger G. E.
1980. Adhesive organs of the Gastrotricha. I. Duo-
gland organs. Zoomorphologie 95: 1— 15)

HBIE€ OPraHbl Y 3TUX MaJleHbKUX JKHBOT-
HBIX OTCYTCTBYIOT.

KyTrukyna nompasnessieTcs: Ha BOJOK-
HUCTYIO BHYTPEHHIOI 3HIOKYTHUKYIY U
BHELIHIOW 3TMUKYTUKYTY (9K30KYTHKY-
JIy), COCTOSIIIYI0O M3 MHOTOYMCIEHHBIX
IOBOMHBIX CJIOEB C MEPEeMEXAIOLIMMUCS
3J€KTPOHHO-TUIOTHBIMU M 3JIEKTPOHHO-
CBeTJIbIMH 30HaMU (puc. 22.5, A). Dtn
MHOXKECTBEHHbBIE JIBOMHbBIE CJIOM OKPYXKa-
IOT BCE TEJI0, BKITIOYAsH KaXKIYI0 PECHUYKY,

Mipsiljurassicoruf
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Puc. 22.5. Gastrotricha:

A*® — KyThKy/na u vactb snuaepmuca Turbanella ocellata, nokasana ToCTas, CBeTIas SHAOKYTHKYIA, [PH-
JIEralolAs K KIETKe anuaepMuca ¢ 6oJIbLIoi Be3HKyIoi. B BepxHeil 4acTv puCYHKA — HapyKHas SMHKY-
THKYJIA, KOTOpas COCTOMT M3 MHOTOMMCICHHBIX MapalieibHBIX IBOHHBIX Cl0eB; 5 — nonepeyHbii cpes
JIOKOMOTOPHO pecHH4KM Urodasys nodostylis, HOKa3aHO MHOXECTBO CIOEB SITHKYTHKYIEI (PC), OKPYKAIOIIHX
pecHMuKy; B* — Kyrukynsipuele wmnsl Tetranchyroderma sp. Ha Bpeske nokasamsl MOTIEPEYHBIE CPe3bI
LLIHTIOB HA pasHbIX ypoBHsX (A — uz Rieger G.E. and Rieger R.M. 1977. Comparative fine structure of the
gastrotrich cuticle and aspects of cuticle evolution within the Ascheiminthes. Z. zool. Syst. Evolut.~forsch. 15: 81—
124; b — u3 Ruppert E.E. 1991. Gastrotricha. In Harrison F. W. and Rupper E. E. (Eds.): Microscopic Anatomy
of Invertebrates. Vol. 4. Aschelminthes. Wiley-Liss, New York. Pp. 41— 109. Asmopckoe npago © 1991 Wiley-
Liss, Inc. Imom mamepuan ucnoavzosan ¢ paspewenus Wiley-Liss Inc., nomows oxasana John Wiley & Sons,
Inc.; B — u3 Rieger G. E. and Rieger R. M. 1977. Comparative fine structure of the gastrotrich cuticle and aspects
of cuticle evolution within the Aschelminthes. Z. zool. Syst. Evolut.-forsch. 15: 81— 124)

1 BO3MOXHO (DYHKLUMOHUPYIOT KakK (bu-
3M0JIOrHYeCKHii Gapbep (puc. 22.5, A, b).
V HEKOTOpPBIX TacTPOTPHUX SHIOKYTHKY-

Takum 3HaAKOM (*) 31€Ch M Jajiee OTMEYEHBI
PHCYHKH, npaBoobiiajaTeneil KOTOPLIX He YIATOCh
HAWTH M pa3pelieHHe Ha MX ONyGNIMKOBAHME He
nojnydeHo. B nocnenyiommux usgaHusax, npu no-
JIYYCHMHM M3JATEbCTBOM COOTBETCTBYIOLIETO YBE-
IOMJIEHMS OT npapoobnanarens, cBEAEHUS O HEM
OyayT CKOPPEeKTHPOBAHBI WIH JAHHBIN MaTepuan
OyaeT UCKIoYeH.

JJa B HEKOTOpbIX MECTax YIUIOTHEHA B
BHJIE CIIELUANU3UPOBAHHBIX YeUIyii,
LIMIIOB WM KPIOYKOB (pHc. 22.5, B; cMm.
puc. 22.1, b). [loBepxHOCTHAS KYTHMKY-
JIa JIMIIEeHA XUTUHA, HO €ro ¢jiebl 6buUIn
HAWIEHBl B KYTHUKYJIE, BbICTHJIAIOIIEH
IJIOTKY. B omimume or Beex Apyrux 1ukiio-
HEMPAJIMEBbIX TACTPOTPUXH HE JIMHSIOT.

DNUaEPMUC MOKET UMETh KIIETOYHOE
CTPOEHME, KAK Y MaKpoIaa3sUeBBIX, WU
00pa3oBLIBATE CUHIMTHH, KaK y 60/b-

hMipzfljurassic.aruf
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LIHHCTBA XeToHOTHI, Ha GprourHoif cTo-
POHE MUAEPMHC HECET PECHUUKH. Y He-
KOTOPLIX XeTOHOTHI PECHUIHBIC KNETKH
OPTAaHH30BAHEL B ABa TIPONOJLHEBIX PAIa,
KOTOpbie O0pa3’yioT YTOMIIEHHBIE MPO-
AOMbHBIE IPeGHH, WM TSOKH (M. pyc. 22.2,
I, 223, b).

Myckynatypa MOXeT ObITE HIOIIEpEY-
HO-MONOCaTast, KOCO MCUYepYEeHHAA HAU
ragkas B 3aBUCHMOCTH OT BHma. Myc-
KYJIaTypa CTeHKH Tejla 00BMHC NpeacTaB-
JleHa HAPYXHHMH TIOSICaMH KONBLCBOH
MYCKYNATYPH M BHYTPSHHUMH HONTOCaMH
MPOJONBHBIX MBI {CM. pHc. 22.2, B, I).
BeHTponatepaibHbie MPOROILHBIC MBILLI-
Il pa3BHTHI cuwibHee. OHM MpocTHpa-
I0TCA Ha BCIO ANMHY TeNa, COKpAIuasd H
uarubas ero Ha OpIOWHY0 cTopoHy. Co-
KpallleHHe KOMBLEBOH MYCKynaTypa Io-
3BOJIAET THAPOCTATHYECKOMY CKeNeTy
PACTATHBATE TENO, KAK 310 UMEST MECTO
y foapIIMHCTBa BHAOB Macrodasyida,
HMEOIIHMX MATKYI0, 3MACTHYHYIO KyTH-
Kyiay. ¥ muorux puaos Chaetonetida
KOJBLEBAA MYCKYJIaTypa CTEHKH Tefa
OTCYTCTBYET M TOJCTAA, 3MACTHYHAS KY-
THKY/A BBICTYTIAeT KaK AHTATOHHUCT MPO-
JOMbHBEIX MHIIL. MHHepBaliug MEILOCY-
HBIX BOJIOKOH TACTPOTPHX, TAK Xe KaK ¥
HeMATOo (M reJIOBOXOPIOBEIX), Yallle OCy-
LIECTBAAETCA AKCOHOTIONOOHEIMY HHHE-
BAHHOHHBIMH OTPOCTKAME MBIILEIHEIX
KJIETOK, KOTOPBIE¢ MIYT K ABUraTeAbHBIM
HelipoHaM, a H¢ aKCOHAMH ABWraTeNb-
HbIX HEAPOHOB, KOTOPHIE HIYT K MBIIIEY-
HHM KJIeTKaM.

HHTpasnuaepMasibHas HEPBHAA CHC-
“TEMa COCTOUT U3 MO3ra W IBYX BEHTDO-
JlaTepanbHBEX MPOAOABHBIX HEPBHEIX THA-
*eit (cMm, puc. 22.2, A, I). Mear npezn-
CTaBRAeH TpeMs CMBLIUMUCA B ¢IMHEIN
BOPOTHHYOK KOMBLAMHU, YTO THITHYHO
I LMKIoHelipamiespx. HeppHEIE TSOKH
OPOXONAT BIONb BEHTpOJATEPaNbHBIX
MBI # COOTBETCTBYIOIIUX YTOTIIEHH]H
BEHTPAIBHOIO 3MHUAEpMHUCA (KOLHA OHH
ectb). K opraHaM 4yBCTB OTHOCATCH HE-

pedpanbHBIC OPraHbl, 3 TAKXKE YyBCTBH-
TE/IBHBIE <IIETHHKW»> (Ha CaMOM HEJIE 3TO
HEMONBIZKHO TOPYAILHME pPECHWYKU. —
Hpumen. ped.), pacrioNnoxXKeHHBIE HA BCei
noeepxHocTH Tena. UepeGpansHeie opra-
HEI SYBCTB COCTOSIT M3 PeCHHUHBIX «IUe-
THHOK», PECHHYHHX IMYIKOB (OHU (yH-
KIHOHHPYIOT KaK MEXaHOpelenTOpHl),
PECHHYHBIX SIMOK H MSTKUX OTPOCTKOB
(XeMOpeLenTopos), & TAKKE H3 IPOCTHX
pYIHMEHTApHBIX THa3koB (doropeuen-
TopoB). Bece penenrtopel o6pa3oBaHH
MOTHGPHIITHPOBAHHEIMA XI'YTHKOBBIMH
KJIETKAMH.

IlnapHOe ABMXEHHWE BIEPEH CCYLLEC-
CTBIISICTCA Y TACTPOTPHX 3a c4eT GueHHs
PECHHYEK BEHTPAALHOTC STHASHPMHUCA.
MuueyHaas AEATSBHOCTh BaXHA IIPH
CHELMAAH3POBAHHBIX THITAX DEHKCHHA,
TAKHX KaK peaKLIHH H3DeraHusa ONacHO-
CTH, IIOBOPOTH H COBOKYIUICHHE {(pucC.
22.6). Peakuns H3feraHHA ONMACHOCTH
MOXET IIpOSIBIATECA B OTACPTHBAHHH
Ha3aj roJIoBH M TVJIOBHILA K TIPUKpEN-
JIEHHOMY 3aJHEMY KOHLY Tena WIH B
MeLTeHHBIX 4epBeoGpa3HBIX OTCTYNA-
TeTBHHX IBHXeHUAX. Bo BpeMsa komy-
JIALHAH 004 KHUBOTHBIX UCHOAB3YIOT MYC-
KYNaTypy VIS IIOTHOTO COSIHHEHHA 338 -
HHX KOHIIOB.

KuleyHsii KaHan — 370 poT, IJIOT-
KA, CpellHAA KMIIKa, aHyc. PacmonoxeH-
HBIH HA MepefHeM KOHLE POT OTKPHBa-
eTcd B TAOTKY, KOTOpas TpeAcTaBlieHa
YIUIMHEHHOH, Xe/e3nCTol, MBILICYHON
TpyOKo# (cM. puc. 22.2). CreHka riioTKH
00pa’0BaHAa TONCTHIM CIIOEM SIHTEIHATb-
HO-MBIIIEYHBIX KI1eTOK. B roTKe KONb-
II€BbIE H IMPOJONLHEIE MBILEYHEIE CIOK
OKPYXA10T TOJNCTBIA CJOH DagHATBHBIX
MeImi. [IpocBeT INIOTKH TPEeXAydeBoi
(TpexrpaHHBIN, WIN Y-00pa3esiil, cM.
puc. 22.2, I} u opet KyTUKynoit. Y Mak-
POAAZHEBEIX TNOTKA OTKPHBAETCA Hapy-
XY yepes mapy GOKOBLIX [IOTOMMBIX OT-
BepcTHit (cM. puc. 22.2, A, B), pacnono-
JKE€HHBIX TIepea CTHSIHHEM TJIOTKH ¢ cpell-



14 TTABA 22, CYCLONEURALIAS®

——>

-
T

T,

9

—_—

——

r

Puc. 22.6. Gastrotricha:

A — pecHWIHOE CcKOMbXeHUE Chaefonotts IO TIOBEPXHOCTH, B — COKpalleHMe TeNd, TIPHKPEILIEHHOTO
3aIHMM KOHUOM, ¥ Neodasys; B — nepensuxenve Macrodasys: F— CKaukoofpasHoe MBIDKEHKE Neark-
Yeckoli Stylochaetq ¢ HCIONB30BANMEM KYTHKYNAPHEIX LIHIIOB, CHAGKCHHBIX MycKynaTypoil (4, Bu I —
nepepucosano uz Remane A, 1936. Gastrotricha. B Bonn H. G, (Ed.). Klassen Ordn. Tierveichs. 4: 1— 242)

Hel KMWKoOH. B MecTe cnisHmng pacno-
JAraeTCs KAIMaH, KOTOPHI NpenoTBpa-
WAET OOPATHH{T TOK CONEPHIUMOTO KH-
WeYHHKA, CpeaHdsa KMIIKA TIPEACTABIS-
eT coGO0i KJIETOYHYIO, LWIHHAPHYECKYIO
TPYOKY, KOTOpas NOCTEHEHHO CyXKaeTcs
TIO HANPABJICHMIO K PacIioIOXeHHOMY Ha
3aIHEM KOHUE Teja OpIOIIHOMY aHycy.
PecHMuKY B cpeaHel KMILKe OTCYTCTBY-
0T, HO anmHKATbHAs MOBEPXHOCTEL Kie-
TOK HeCeT IUETOYHYIO KaeMKY MHKPOBOpD-
CHHOK. HM3HavyanbHO CTeHKa cpemHeil
KHULIKY BKTIOYAET KONBLUEBEIE H TTPOIOIE-
. Hble MBI, HO Y XeTOHOTHA KONbIE-
BHE¢ MHIIIE OTCYTCTBYIOT.
FacTpoTpuxH nuTaleTCd MENKHUMH
OPraHHYECKMMH YaCTHUAMH (MEPTBEIMM
WIH XHMBbIMH), TAKMMH KaK GaKTepuH,
AUATOMOBBIE BOAOPOCHH, NpOCTEHIINE,
OmHu BCACBIBAIOT MX B POT C IOMOILLIO
HArHETAKLIETO ABIKEHHS TIOTKH. Y MaK-
POJA3HCBEIX MApPHAIE TIOTOYHBIC OTBED-
CTHs BBIBOAAT H3NMHUIEK BOZB M3 MpoO-
rnodeHHoN nuuM. ITueBapenne BuHyT-
PHKJIETOYHOS K BHEKJIETOYHOE. AnCops-
LHA MPOUCXOINT B CpelHelt KHMILKe. Y Xe-
TOHOTHE (KaK MOPCKHX, TaK H NPecHo-
BOOHBIX) HA MEpPeaHEM KOHIIE Teaa HMe-

€TCA €AMHCTBEHHAA Napa npoTonedp-
IHEB, ¥ MOPCKHX MAKPONA3HHI — He-
CKONBKO Nap NPOTOHePUINEB, KOTOpbIE
PacmoNOXeHH BIOAL BCETe Tela (CM.
puc. 22.2, A, B). [IpoToHedPHANU BBI-
TIOJIHAIOT TAABHBIM 00pa3oM ocMoOpery-
naropryo dyHkuuo. Hedpuauansusie
IIOPLI OTKPHIBAIOTCSH Ha BEHTPOIATEPATIH-
HOM MOBEPXHOCTH TeNa.

B ormmdme or apyrux LUKnoHe panHit,
TaCTPOTPHUXH repmMaposuTH H CrepMa
NEPEHOCHTCA HE HAIIPAMYIO, AHATOMHA
HOMOBOH CHCTEMBI H MEXAHH3MBI OIIO-
AOTBOPEHHA BAPBHPYIOT BHYTPH MACTPOT-
PMX, H Y MHOTUX (DOPM OHH ellle J0 KOH-
a He BHIACHEHBL. ¥ Macrodasys (xoto-
PBbIE BO3MOXHO I€MOHCTPHPYIOT IPENKo-

.BO€ COCTOSHHME) UMEETCA Mapa repMa-

(PONMTHBIX NMONOBHIX Xene3, Kaxaas N3
KOTOPBIX COCTOMT H3 IepelHerc ceMeH-
HHKa ¥ 33IHero sAMYHuKa (CM. puc. 22.2,
A). CniepMaTo30MIBI BHBOJATCS Yepes
CEMSITPOBOILL, OHH MOTYT OBITh YMaxo-
BaHH B criepMarodopsl. IMapa nonopbix
OTBEPCTHII pacnonoXeHa Ha GpIOIIHOIA
CTOpOHE B CepenHHE Tena, Myxckme, XeH-
CKH¢ ITOTIOBBIC OTBEPCTHS 4acTO HPOpPH-
BAIOTCA TOJIBKO Ha BPeMS Pa3MHOXEHUS.
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KonyIaTHBHEIA OpraH pacnosiokKeH Ha
‘3amHeM KoHUe Tena. [lepea xomymwiumei
3TOT OPraH KOHTAKTHPYET C MYXCKHMHU
TIONIOBBIMH OTBEPCTHAMH, 3aMOJHACTCA
CTIEPMOii, a 3aTeM IEPEeHOCHT CHEpMY B
CEeMATIPHEMHUK ApYToif 0CoGH uepes XKeH-
CKO¢ IOJIoBoe oTBepcTHe. OrUIofoTBOpe-
HHE BHYTPEHHEE, OHO IPOHCXOINT BHYT-

PH XEHCKOM TmonoBoii cucremsl. Orio-

JOTBOPEHHEIE SIiIIa BEICBOOOXKAAIOTCS Ye-
pe3 pazpeiB B cTeHKe Tema. Cylecrsyer
MHOXECTBO BapHalMi [Ipoliecca OIIono-
TBOPeHHA M oTiulankH s, Mo kpafineii
Méepe OOMH BHI ABACTCA XHBODOIALLNM,
MyxkcKkad CHCTEMa NPECHOBOOHBIX XETO-
HOTHI JCTCHEPHPOBAIA H He (DYHKIIHO-
HUPYET, TaK YTO MO CYLICCTBY BCE OCOOH
ARNSIOTCA CaMKaMH H BOCIIPOK3BOIATCA
TIApPTeHOTCHETHISCKY (CM. pHc. 22.2, B).

B mociegree BpeMd ¥ WIHPOKO pac-
npocTpaHeHHoro BHUaa Lepidodermella
squamata (M y paga IpyTHX BHIOB) ObLTH
OOHAPYXEHEI CIIepMATO30HAbI, HO HEH3-
BECTHO, ABIAIOTCA JTH OHH QYHKLIIHOHH-
pyiowuMH. (Bo3MOXHO, racTpoTpUxH-
XETOHOTHBI ABITIOTCS TPOTAHIPHIECKH-
MH repMabpoanuTaMi, T. €. CHAYasNa Mpo-
H3BOIAT CIIEPMATO30MIbI, A 3aTeM ARLEK-
neTku. — Ilpumev. ped.)

¥V NIpecHOBOMHBIX XETOHOTHA, PA3MHO-
XAWUHMXCA MapTeHOTEHEeTHYeCKH, obpa-
3yeTcsl IBa THAA SMII, TPHKPEIUISIOIHX-
¢a K cyGerpary. IlepBpii T smil HaXo-
JHTCA B COCTOAHUM MOKOs, KaK ¥ KOJNOB-
PATOK, BETBHCTOYCHIX, MPEeCHOBOIHEBIX
IUIOCKHX YepBef, M MOXET NPOTHBOCTO-
SITb BEICHIXAHHMIO H HHU3KHM TEMIIEpATy-
paM. Aiiua gpyroro THna GRICTPO pasBu-
BAKXOTCH, H MOJIOAb BEUTYIUIACTCA M3 HUX
gepes | —4 gHA. Ailoa HeBeJKMKH (0KoNo
50 MxM), HO B CPABHEHHMH ¢ pa3MepaMu
TeJla CAMHX TacTPOTPHX OHM BBITJIAAT
THMTAHTCKMMH, 3aHWHMasA OOJBUIYID YacTh
TyneeHia. BoT novyeMy aiilia pa3sruBaloT-
¢ H OTKIAABIBAKOTCA TI0 OTHOMY,

JpoGneHue GrnaTepanbHOE, pa3BH-
THE AeTepMUHHPOBaHHOE, IIpAMoe. Bce

pasBHTHE NMPOTEKAST Ha IHe. Y MOJIO-
ABIX 0CcofeH racTpoTpHX MPH BHITYILAC-
HHH €CTb GONbLIAA YacTh OPraHOB, Xa-
PAKTEPHBIX JJIs1 B2POCIEIX ocobeil, 1 OHH
JOCTHIAKT MOMOBOH 3pe/IOCTH B Tede-
HHE NMpHUMEPHO TpeX OHei. Poct mpo-
HCXOAMT 32 CYET PACTSXKESHHA KIETOK
TYAOBHILA M MopdoreHesa pernpoLyk-
THBHOI1 cHCTeMBl. MakciManbHag Npo-
TONXKUTEIbHOCTD XHU3HY Lepidodermella
B JNabopaTOpPHOH KYJNBTYPE COCTABNSCT
4() gHeii, #3 KOTOPHIX 3a IepBHe 10 nHel
Kaxnas oco0b Mpou3BOIWIA YCTHPE HIH
TIATE SMILL.

PA3SHOOEBPA3HE
GASTROTRICHA

MacrodasyidaC. Teno 06BIYHO YepBeos-
pasHoe, YIDIHHEHHOE, CILTIOIICHHOE B
JOPCOBEHTPANbHOM HAaIpaBlIeHHH.
IMpukpenuTenpHEe TPYOOUKH PACTIO-
JIOXEHEI HA HepeIHeM H 340IHEM KOH-
1iax | BIOMAb 10 GokaM Tena. [motou-
HBLE TTPOCBET B hOopMe epeBepHYTOH
OVKBBEI Y, HMEIOTCS MapHEIE TI0TOY-
Hble MOPH. DIHAEPMHEC KIeTOYHBIiE,
Il'epMadpogpTel. OOHTAIOT B MOpE U
3CTYapHUAX B TOMIIE ZOHHOTO OCAIKa.
Ipencrasureny; Dactylopodola, Macro-
dasys, Pseudostomella, Tetranchyro-
derma, Turbanella, Urodasys.

Chaetonotida®. Teno xernepuxHo#M dop-
mbl, IIpHKpenuTeaAbHBIe TPYOOUKH
oBbIMHO TOJBKO HA 3alHEM KOHLE
Tema. THOTOYHHI TPOCBET B (opMe
HenepesepHyTOil OVYKBH Y, InmoTtod-
HEIX HOpP HET. DIMHISPMHC CHHLHUTH-
anbHH#. MCKIIOUEHHE COCTABIAET
MIPUMHTUBHBEIE MOpCKo# Neodasys,
KOTOpHIit UMeeT YepeeofpasHoe Telo,
TIPHKpPEITHTENbHBIE TPYOOUKH 3301 K
Ha GOKOBBIX CTOPOHAX TeJa M KIeTOY-
HBIA snugepMuc. OOKTAIOT B MOpEe B
B TpecHBIX Bomax. IlpecHOROBHELIE
BHIH Pa3sMHOXAOTCH NAPTEHOTCHETH-
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yeckH. [Ipeacrasurenu: Chaetonotus,
Halichaetonotus, Lepidodermella, Neo-
dasys, Xenotrichula,

NEMATODAF

HeMaTonb!l, WIH Kpyribie YepBu, sB-
JNAI0TCA Haubosiee pasHOOOPA3HBIM TaK-
COHOM LIMKNOHEHPANMEBHX H BO3ZMOX-
HO CaMBIM MHOTOYHCICHHBIM THITOM Cpe-
JH XUBOTHHIX. B Hacrosuiee Bpems omnu-
caHo 0K0a0 20 ThiC. BUAOB, HO cylIe-
CTBYET MpedmnoNoXeHHe, YTO eule He-
CKOJIBKO MHJUIHOHOB BHIOB OXHAAIOT
¢BoeTo OTKpHTHA. HeMaronu HauGonee
ITHPOKO pacnpoCTpaHEHHBIE M 4acTo
BCTPEYAKOIIHECA XWBOTHBIC M3 BCEX MHO-
FTOKNETOYHBIX. DTH YepBH XHBYT BO
BJIAKHAIX HHTEPCTHIHATBHEIX MECTOOGH-
TAHUAX: B Y3KHX LIENEBHIHBIX TIPOCTPAH-
CTBax MeXIY YacTHUaMu cybcTpara,
MHorHe HeMaToas! OGHTAIOT BHYTPH pa-
CTeHHI M XWBOTHEIX KaK IDapa3HTH Be-
JIMKOT0 MHOXecTBa Xo3sieB. Hemaronm
BCTPEYalOTCA OT IOMIOCOB /IO TPOIMKOB
BO BCeX THMIIAX CPEN, BKMIOYAA IMYCTHIHU,
BBICOKHE TOpH H IMyGokue Mopsi. Cpo-
GoONHOXHUBYLIME HEMATOAH MPENCTARIIA-
10T CO00M XHMBOTHBIX, OGHTAIOILMX B Y3-
KHX NPOMEXYTOUYHBIX TIPOCTPAHCTBAX
MeXJY CILICTEHHSAMH TAMIOMOB BOAOPOC-
Jiel, B TOMIIe AOHHEIX OCAOKOB BOLO-
€MOB, B IOYBAxX Ha Cylle, [I¢ OHU MOTYT
ObITL MpeaCTapNeHEl B OLUETOMIISIOINX
KosmpyecTBax, OIMH KBaApPAaTHEIA MeTp
HJIa HA TOJLTAHACKOM Ho0epexbe Hace-
JieH 4 MnH 420 THIC, HEMATONAMH, OIUH
IreKTap XOopouwo BO3AeNaHHON IMOYBEH
MOXET COIEePXKATh MILTHAPAB HEMATO,
a4 eNHHCTBCHHOE pa3farawpiueecd A6mo-
KO, JeXalllee Ha' 3eMI¢ B Cany, MOXeT
CIYXHWTb Cpedoi oOHTaHuA 11a 90 Teic.
KPYLIHX YepBeil, IpAHALTEXAIHX K He-
CKOJNILKMM BMIAM.

Hemaronu BcTpeyalorca B HeoOHM-
HBIX MECTOOOHTAHHAX, TAKMX, KaK ropsi-

YHe HCTOYHMKH, B KOTOPBIX TEMIIEpaTy-
pa oAkl gocturaeT +33°C, M MaJeHbKHe
BOJOEMBI, B I1a3yXaxX THCTBEB SMUDHTHRIX
OGpOMEHMEBHIX BHICOKO MOA T10IOTOM TPO-
MHYECKOIo NoXIeBOro jieca. B kpynusix
03epax, KaK MPaBHjIO, HMEETCA BEIPAXEeH-
Hasl 30HAJIBHOCTH B pacnpecacHHH He-
MaTOl, HACENAIOLIHX JOHHBE OCAAKH OT
GeperoBoii MHHHH A0 ray6OKOro IHa.
HaszemHrie BHOE Ha caMoM Jene 06UTa-
0T B TOHKOH TUIEHKE BOABI, OKPYXalo-
el KaXayl YacTHLY TOYBBI, YFO MO-
3BOJIACT CYUTATH UX BOOTHRIMM OPraHM3-
MaMH. OZHM K Te XKe BHALI HHOTHA MO-
TYT XKHTb M B ITOYBE, U B MIPECHBIX BOAAX.
XoT4 HaseMHBI¢ HEMATOMNbI CYLIECTBYIOT
B TPOMAAHEIX KOJMHYECTBAX B BEPXHEM
¢loe IIOYBH, IUIOTHOCTh MX NOMYJSLIHH
OBICTPO COKpPAlLAETCHA C YBEIHYEHHEM
riyounel. HauGoneuiag 1wioTHOCTL He-
Marox HabaiogaeTcs B IIPUKOPHEBOI 30HE
pactenuii. OHM XHBYT TakXe B CKOIUIE-
HHUAX PA3TOXMBINHXCSA DACTHUTETLHHX
OCTATKOR B Ia3yXax JIHCTbEB M TIPH OC-
HOBAaHWH BETBEH nepeBbeB. Mxu H nu-
WAAHHKH [PEeacTaBpAsioT coGoi cpeay
obHTaHHA HeMaTom, CIIOCOBHBIX NMPOTH-
BOCTOSITh [IEPHOAMYECKOMY BRICHIXaHHIO.
IIpH 3TOM YepBH MEPEXOMAT B COCTOH-
HHE BpeMEHHO MPHOCTAHOBTEHHOH X13-
HeICATEIBHOCTH, HA3bIBAEMOE KPHIITO-
Gro3oM.

KpoMe ¢BOGOTHOXUBYIIMX BHAOB,
CYILIECTBYET MHOXECTBO MApasHTHYESCKHX
BHIOOB, JEMOHCTPHPYIOTIIHX BCe pa3HoO-
ofbpasHe OTHOWEHHH MeXIy MapasHTOM

H XO3IUHOM H NOPAXKAIOUIHX NPAKTHYEC-

KH BCe BHUIBI PACTEHHUIt H XHBOTHBIX.
IIpu »TOM wacTo HabmomaeTcd BUOOBAS
NpUYPOYEHHOCTh IIAPa3HUTOB K OMpefe-
JICHHOMY BUAOY Xo3deB. Tor ¢akr, 4ro
MHOXEeCTBO BHAOB HeMaTol OOHTaeT B
OPraHH3ME YCA0BEKa H JOMAINHHX XH-
BOTHBIX, 8 TAKXKe B MHULIEBHIX U CEILCKO-
XO3AACTBEHHBIX PACTCHHSX, AENAeT He-
MaTof OMHON K3 BaAXHeHIIMX TPYIIT Na-
PasSHTHYUECKUX XKUBOTHBIX. CpelIli HeMa-
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TOA, €CTh OAWH BHA, KOTOPHIH MOXHO
' CYUTATh CAMBIM H3YUYeHHBIM GHOMOTHYE-
CKMM 00BeKTOM. D10 — Caenorhabditis
elegans, cyapba Kaxzoll KIeTKH KoTopo-
ro ObUIa MPOCNIEKEHA HA BCEM MPOTAKE-
HHH Pa3BHTHA, a €0 NcHOM CUMTAETCA
OAHUM W3 Haubojee NMOAHO H3YUECHHBIX
CPEAH MHOTOKJICTOMHBIX XXHBOTHBIX.

IMosceMecTHAA BCTPEYACMOCTL H |

MHOTOYHCIEHHOCTh HEMATOH H TOT
(aKT, YTO OHH B GONBHIKMX KOJIHYECTBAX
3aCeNAIOT TeNa XHMBOTHHIX M pacTeHHI,
NMOCAYAUIH OCHOBAHHMEM TS 3HAMEHH-
TOTO BHICKA3BIBAHHE H3BECTHOTO HeMa-
Tojora H. A. KoG0a, koTtopoe CH caenan
MHoTo JeT Ha3an: «Ecau O Bcé Ha cBe-
Te, KpOMe HEMATOI, BAPYT UCYE3N0, Halll
MHMp OB OH €lHe CMYTHO Y3HABRAEM, H
eCiAH OB MBI, KaK 6ecTeNecHBIE TIPHU3pa-
KH, CMOTJIH OBl HCCAEMOBATE €10, MBI 00-
HAPYXMIHA OB TOpPBI, XOJNMBI, JONHHH,

5

o

Puc. 22.7. MHorooGpa3He HeMaTom:

A — mopckas Hemarona Echinotheristus, b — napa3nr HaCeKOMBIX — MEPMHTHI-
Had HEMATOAA; B — Mopckaa HHTePCTHIMANbHAA Hemaroma Desmoscolex; I —
Mopckaa Hemaroaa Greeffiella; T — wmopckasg MHTEPCTHIMATbHAA HEMATOLA ;
Epsiionema; E — mopckas Hemarona Draconema (A, B u I' — nepepucosano uz -\
Riemann, F. 1988. Nematoda. B Higgins R P, and Theil H, (Eds.): Introduction to L

the study of meiofauna. Smithsonian Institution Press. Weshingion, DC. Pp, 293—
301, B — cpucosane ¢ gomozpagduu ¢ Pearse V., Pearse J., Buchsbaum M, et al.,

PEKH, O3¢pa M OKCaHBl, MpeACTABICH~
HHE¢ TOHKOH NACHKOH M3 HEMATOIo»
(Cobb N.A. 1915. Nematoda and their
relationships. Year Book Dept. Agric.,
1914. USDA, Washington, DC. Pp. 457 —
490).

P®OPMA TEJA

HecMoTps Ha OrpOMHOE YHCIO BHIOE,
MOpPthoroTHA HeMaTod HeOOBIKHOBEHHO
ONHOTHITHA WU OOJBLIIMHCTBO MpeacTa-
BUTENCH HMEIOT OOIIMH MIaH CTPOocHUS
Ttena. OpraHW3alHA HEeMaTOd — 3TO
KBHHT3CCEHUHA YepBeoOpasHocTH. OHH
06Naga0T YIVTMHEHHEIM LWIHHIpHYC-
CKHM, 3a0CTPeHHEIM ¢ 060HX KOHLIOB Te-
oM (puc. 22.7, A). D1a dopma THIIHYHA
INA HHTEPCTHUHANBHEIX XUBOTHEIX H
NIPEICTABICT BAXHOE NIPHUCIIOCO0IeHHE

1987, Living Invertebrates. Boxwood Press. Pacific Grove, CA. P. 284) £
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. TONOBHAA MARHUIA

Tynosuwe

BHyTpeHHAA ryGHasd mamwina

BHemHaa rydHas Manmiina

KyTHKyna

YyBCTBHTENRHEE

ObxnagoyHas
H NOLISPXKHUBAKOLIAA
KJIETKH

e UyBcTBYIOUIME
HEAPOHE

Puc. 22.8. Nematoda:

A — 0BoblileHHasn cxeMa PAcHONOKSHHA UyBCTBHTENLHKY CTPYKTYP BOKDYT pra;, B — NpoacIbHHY cpe

aMmbupa Caenorhabditis elegans (A — uameneno u nepepucoeano no Jones us Lee D. L. and Atkinson H.J.

1977. Physiology of Nematodes. Columbila University Press, New York. P. 161, B — uameneno us Ward §.,

Thomson J G. and Brenner S. 1975, Electron microscopical reconstruction of the anterior sensory anatomy of
the nematode Caenorhabditis elegans. J. Comp. Newrol. 160: 313— 338)

UL TIEPEABHXEHHUS B Y3KHX IMPOCTpaH-
crBax. JInvHa Tena cBoGOTHOXHBYLIHX
Hemarold, oOBIYHe MeHee 2,5 MM, a B
6OIBIIHHCTBE CydaeB AaXe MeHblle
1 MM, X014 CBOOOTHOXKHBYILHE HEMATO-
Abl, K4K MIPABHIO, HMEWT MHKPOCKOIH-
YECKHE pa3sMephl, HEKOTOPHE MIOYBCHHEIE
BHJIBI JOCTHUTAIOT 7 MM, HEKOTOPEIE MOp-
CKHE HeMAaTONbl HMeIOT INTHHY 3 cM. Ta-
Pa3HTH AccTurainT 30 cM U foiee (ca-
Mas GONbIIAA MApasHTHUECKAs HEMATO-
na Placenfonema gigantissima u3 ruiaiieH-
TH Kalllanota gocturaer 8,4 m. — IIpu-
Mey. ped.).

Teno Hemaron UrIMHIpHYecKo# dop-
MBI, OTCIOHA H UX OOHIENPUHATOS HA3BA-
HHe — xpyaabte #epeu. Kax npasuno, Teno
He MOAPA3NeNaeTca Ha OTAENH, HO TIPe-
craputenu poaa Kinonchulus HMeloT cBo-
ero poaa xof0ToK ¢ ECTbiO ABOWHRMH
MPONONBHEIMHA PATAMH KYTHKYIAPHBIX
uinror (xo0otoK Kinonchulus ckopee Bce-
ro He roMmonorgueH xobory Cephalo-
thyncha. — Ipumen. ped.). Iepennnii Ko-
Hell Teaa HEMAaTol palHaibHO-CHMMET-
DPHMY€H, HO OCTATbHASA YACTH TENA U BOL-
IIHHCTBO CHCTEM OPraHOB HMEIOT IBY-
CTOPOHHIOIO CHMMeTpHIo. KOHIIEBOH poT

pacToJIoXeH Ha lepenHeM KOHIIE Te/a H
OKPYXEH Iy0aMM H UYYBCTBHTEIBHRIMH
opraHaMH (pHc. 22.8, A). ¥ npHMUTHB-
HBIX MOPCKHX HEMAaTOH poT oOpaMisior
mecTsb ryd, y Sosnice crnelMau3BpOBaH-
HBIX ITOYBEHHLIX U [TApasMTHYECKHUX BU-
IOB B Pe3yNbTaTe NONAPHOIO CIAMAHMA
obpasylorca Tpd ry6el, Y MPpHMHTHBHBIX
BUOOB Iy6H M Opuneraronias o6aacTh
NnepeaHerc KOHUA HECYT KYTHKYSAPHBIC
CEHCHILTHL,

XBocToBas Xene3a (crmHepc'rra) ™H-
NMHUYHA I MHOTHUX CBODOOHOXHUBYLIHX
HeMaTell, BKMOYAA CONBLUMHCTEO MOp-
CKUX BHOOB. OHa OTKPHIBAETCA Ha 3a1-
HEeM KOHlE Tena, KOTOphll OTTAHYT B
BHIS KOHHMYECKOTO XBocTa, JIasa HekoTo-

PHIX HEMATON XapaKTeépHa CHCTeMa ABYX

THNOB XeNe3 (ONHH AN NPUKpeIUieH s,
JPYyTOH U OTKPEIUICHHA).

TkaHM HeMaTroid MOIYT HMETh Khe-
TOYHOE WIH CHHUUTHANBHCE CTPOCHHE
H 0ObIYHO XapaKTePHIVIOTCA BHAOCIIE-
IHGUIHBIM THCIOM KIIeTOK 1160 aaep.
Y HeMaTox OTCYTCTBYIOT IBHIATEIbHLE
PECHHYKH, HO HEKOTOPHE NPHMMTHB- -
HBIE BHIBI HMEIOT PECHHUYHEIE KIETKH
racTpoAcpMHca.
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CTEHKA TEJIA

CreHKa Tejla COCTOMT M3 KYTHUKYIIHI,
SMUJIEPMUCA U TPOAOJBHBIX MBILIII.
Y npencraBuTeseit MOPCKOro MHTEPCTH-
LIMOHAIBHOTO ceMelicTBa Stilbonematidae
MOBEPXHOCTh T€Ja MOKPHITA CIOEM CHM-
OMOTHUYECKMX BOJIOKHMCTBIX CUHE3ene-

HbIX DakTepuii M B pe3ylbTaTe OHA Ka- .

JKETCH BOJIOCATOM.

KyTrkyna mokpbIBaeT TeJ10, BBICTHIIA-
eT IIOTKY M 3ajHIo KUKy, Kak u y
MHOTUX UMKJIOHEHPAJIMEBBIX, KYTHKYJIA
nepuoanyecku copaceiBaeTcst B rpouec-
Ce JIMHBKM M YACTO MMEET CJIOXKHBIN pe-
aped (cM. puc. 22.7). Y HemaTom KyTH-
KyJIa YCTPOEHA CIIOXKHEe, YeM Y Ipyrux
LUKJIOHEUPAIUEBBIX, U COCTOUT M3 He-
cKkosibKo cioeB (puc. 22.9). Camblii Ha-
PYXKHBIIT cioit npeacTasisgeT coboii ToH-
KYIO 3IHKYTHKYJIY, KOTOpas, Cyjs 1o BCe-
MY, COAEPXHUT XKUPbl M YIVIEBOABI (XOTH
TOYHBINA COCTaB 3MUKYTUKYJIBI OCTAETCH
HEM3BECTHBIM). DTOT CJIOH HAalOMHUHAET
SMUKYTUKYJTY FTACTPOTPHUX, HO Y HEMATOL
SMUKYTUKYJIA UMEET TOMBKO OIMH 3eK-

DNUKYTHKYA

BHELIHMIH
Koprexc { BHYTPEeHHUHH

CpennHHBI CIOM
basanshsiii cioit
IMaasmarnueckas MmeMGpaHa
[leMuIecMOCOMBI
ToHohHAaAMEHTEI

TPOHHO-IIPO3payHblid CJIOM, 3aKJIIOYEH-
HBII MEXITY JIBYMSI 9JIEKTPOHHO-TJIOTHBI-
MU CJIOSIMH.

Kpome 3nuKyTHKYIIBI B COCTAB KYTH-
KyJIbl HEMATO BXOJAT €IIEe TPH CJOM,
COCTOSILLIMX B OCHOBHOM M3 KOJUIareH4.
DTU CIIOM 3aHUMAIOT OCHOBHYIO I0JIIO
KYTUKYJbl, Kopreke — caMblil HApYKHbBIH
CIIOH — 3aJieraeT HEIMoOCPEnCTBEHHO IO/
SMUKYTUKYION. Kopreke wacro pasour
Ha KOJIblLIA ¥ MOXKET COmep)Karh 0COObI
6enok — snactuH. CpeaMHHBbIH CHOMH
CHJIBHO BapbUPYET V pasHbIX BHIOB, OH
MOXeT ObITb TOMOTEHHBIM WIH UMETh
Cl0XHOe crpoeHue. BHyrpenHuit, Ha-
3aJbHBIH, CJ0H MOXeT OBITh MCUEpPYeH-
HBIM WM caoucTeiM. MHOTIA OH cosep-
KUT BOJIOKHA, orubaiouiue Tejo Hema-
TO[IBI 110 CIIMPATIU BO B3AUMHO ITPOTUBO-
MMONOXHBIX HanpasaeHusax. Kyrukyna,
O/IeBaloLLIAas TEJIO HEMATO, HE CONEPKUT
XMTUHA, OIHAKO XUTUH HaiIeH B KyTH-
KYJI€, BBICTHJIAIOLLEH ITTOTKY. XUTHH BXO-
JUT TAKXKE B COCTaB 0DOQJIOUKM STHLI.

Hemartonbl 3a Bpemst pocTa JWHSIOT
YyeThIpe pasa, XOTs POCT MPOMUCXOIUT U B

Puc. 22.9. JluHbKa HEMATOI.

Hetann TMHBKM MOTYT OTIIHYATECS B 3aBHCMMOCTH OT BHAA, HO B LIEJTOM OHA OCYLIECTBIAETCS B MOKA3aH-

HOIl MOCe0BATENBHOCTH: A — MHTAKTHAs KYTHKYIa; B — oTjeneHue cTapoil KYTHKYIILL OT STHAepMHca,

pacuierieHue 6asajibHOrO CJIOSl CTAPOH KYTHKY/IBl W CEKpelusl HOBOW AMHMKYTHKYIb; B — cekpeums

HOBOTO BHEIIHETO M BHYTPEHHEro KOPTeKca M PaclielUleHHe CTaporo cpeauHHoro cnos; I' — cexkpelms

HOBOTO 6a3albHOIO CIOA B NpoLecce 3aBepiienns o6pazosaHus KytTukynsl. I, J — cBpaceiBanue crapoit
KYTHUKYJThI

M.lps/ljurassicauf
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TIPOMEKYTKAX MeXay THHBKAMH. Ctapast
KYTUKYJIA OTIAENACTCS OT HIDKeNexale-
Ie 3MHASPMHCA, HHOTIA YacTAMH cOpa-
ChIBaeTCH H 0Opasyercs HOBas (puc. 22.9,
). JIMHBKK MPeKpaIATes K HACTYII-
JIEHMH B3POCIIOTG COCTOAHHSA, HO XHBOT=-
HOE TMPOJOJIKAET PACTH, H CYIIECTBYIO-
113 KYTHKY/1A pacTaAruBaercs. Ilpolece
JTHHBLKH NIPOXOAMT B TPH cTagnu. Ha mep-
BOH CTaAuH cTapasA KyTHKYJIa OTACIACT-
Cs OT 3MHAEPMHCA, €¢ THAPOAU3 HAYH-
HAETCs! ¢ BHYTPEHHETO (6a3aIbHOTO) CTOst
(puc. 22.9, F). Ha Bropoit craguu npo-
HCXOOMT 00pa3oBRaHHEe HOBOM KYTHKYIH
(puc. 22.9, 5—TI), KOTOpoe CONMPOBOX-
JacTcs TPOAOLKAIOLIAMCA THAPOIHIOM
CTapoH KyTHMKYNAH (3TOT NpoOIlecC HAET

Potopad rmonocts

notka

Mosr
BreinenuTenbHAN
xenesa

Aitno

Crnepma
OmnogoreopeHHoe
Atiuo

Marka
Brarammmie

AnyHuk
Kumeunnk

Parouur
Temonens

HePBH
PeKTaNbHBIE XeNne3n cnl:on Hlit CeMABLIHOCAITAI
AHyc BpiowHoit TPOTOK
SMUACPMATLHBIR T TeHUTARBHEIE CEHCHANEE
M, B Knoaka
OTKPMBAIOIAT aHYC Crikyna

dasmuga

H3HYTPH HAPYXY). HoBas xyTikyna, Ha-
000pOT, CEeKPEeTHPYETCA, HAYMHAA C Ca-
MOT0 HapyXHOTO C0S1 — STMHKYTHKYJIEL
(puc. 22.9, F). B KOHEYHOM cuere BO
BpeMsi THHBKU COPACHBAIOTCA OCTATKH
CTapoH KYTHKY/bE (puc. 22.9, '), Okau-
30H — FOPMOH JIMHBKH WICHHCTOHOTHX —
MMeeTcs K ¥ HEMATOM,

BruzepMHC ¥ HeMaTol MOXET GbITh
KJIETOYHBIM WM CHHLHTHAJILHLIM, B 3a-
BHCHMOCTH OT BHaa. (B oTeuecTBEHHOMH
JIUTEPATYPE SMHIEPMHAC HeMaTom O0bM-
HO HasHBAOT THHOmEpMOit, — [lpumen.
ped.) OH BHIAEIAET KYTHKYIY, 3alaca-
€T IIHTATeNbHbIE BEIIECTBA, YEpPe3 HEro
OPOXOAAT TOHO(MHMAAMEHTHI, KOTODHIE
NPHKPEIUTAIOT MYCKYNAaTYpY K KYTHKYNE

Kytuxyna

Bnnnepmuc

Myckynarypa
HHHepBaUHOHHbIE OTPOCTKH
Moar

BrizenuTenpHHN KaHan
Inotka

CrMHHON 3MUACPMATLHBIN BATHK
Crounano#t Hepp

HmaHuk
KHeunuk
BokoBoi
IMUIepMATBHRI BAAHK
BoxoBoii Hepe

lemouens
Ma‘I‘KI; Cnepma I §

CyGBeHTPANTBHRI Heps
Bpromxoi

Bypca

Bypcanshbie 1vuM r

Puc. 22.10. AHaTOMHA HEeMAaTOn:

A— B — crTpocHHe caMKH HeMaTol; [ — cTpoeHHe caMua Hemarton; A, I — Buj c6oKy; F, B — nonepeu-

HBle cpespl. O0beM MOMOCTH TefMa CHABHO YBeNMYEH TO CPABHEHHIO C TEM, YTO &CThb Ha CAMOM aeie

(nepepucogane w3 Lee D. L. and Atkinson H.J. 1977, Physiology of Nematodes. Columbia University Press,
New York. P, 161)
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leMouens

BraenuTenbHEH
KaHamn  ~—

Kytukyna
DaupepmMnc

Ba3anpHad NacTHHKa
[MpomonbHas MYCKyRaTypa
bGploliHoll HepBHBI CTBOA  MumeuHas KieTKa

A
bazanbHast IIACTHHKA

DHUALPMHC

Kytuxyna TOHO(MHIAMEHTOR

)

Puc. 22.11. AHaTOMUS HEpBHO-MBIMIEYHOIH CHCTeMBl HeMaTom, OGOGLUEHHAA CTEpeoTpaMMa

nepeaHeH YacTH Tesa HeMatoan! (A4). Hepenasa cucTeMa MONHOCTBIO PACTION0XeHa BHYTPH 3TH-

AepMuca M Myckynarypa (5) HamoMHHaeT snuTeaHl, PasMep MOMOCTH TENA CHILHO YBEAHYEH
MO0 CPABHEHHUIO ¢ TEM, YTO €CTh HA CAMOM JIeie

(pHc. 22.9). ¥ HEKOTOPEIX BUAOB — TIa-
Pa3UTOB XUBOTHHX — 4Yepe3 3MHACPMHUC
IPOUCXONUAT MOTMOIIEHHE MHTATeNbHbIX
BELIECTB U3 CPTAHH3MA XO3IHHA. DNHACD-
MHC HeMaro 00pa3yeT YeThIpe TPoIo/Ib-
HBIX BATYMBAHKMA BIONL CPeIHHHO-CITHH-
HOMH, CPEIHHHO-OPICHIHOM U CPEAMHHO-
GOXOBHIX JHHHWH Tena (puc. 22.10, B).
DTH 4eThIpe SMHACPMATbLHBIX BAJHKA Ts-
HYTCA 10 BCell ANMHHE TeNa M comepxar
A0pa IMHACPMHCA, OPraHEL BHAEIEHUT
H [pOJOAbHBIE HepBHBIC TXH. (B oTe-
YECTBCHHOM TUTEpaTYpe SNHACPMATLHBIES
BAMHKH HAa3bIBAKT THHOAEPMANbLHBIMH
BAIMKAMM, WIH THIIOAEPMANbHEIMH XOP-
JamMu. — [lpumen. ped.)

MEnreuHBIH 1O CTEHKH TeNa COCTO-
HT TOJBKO H3 TPOMAOJIBHBIX BOJOKOH,
KOJBLEBHE MBIIILE OTCYTCTBYIOT. IIpo-
JOJIbHBIE MBIl OPraHHU30BaHH B 4e-
THIPE NIEHTD], Pa3deeHHBIC STTHICPMANIb-
HBIMU B&THKaMH (puc, 22.10, 5, B). Kax-

JIO€ MBILLIEYHOE BOMIOKHO HEMATOAH, KAK
H ¥ TacTpOTpHX, Moapasaendercsa Ha Oa-
3aBHHN y4acTOK, comepxauii COKpa-
TUMBIC (DHOPWILTH, H CXOAHHH ¢ aKco-
HOM HHHCPBAMOHHLE OTPOCTOK, B KO-
TOPOM HET COKPAaTHMBIX (GHOPHILI. DTOT
LUTOIUIA3MATHIECKHH OTPOCTOK BXOIMT
B Omikafiludii HEPBHHH TAX (CITMHHOM
WM GpIOWHOM), FIe OH KOHTAKTHPYET ¢
AKCOHaMH IBHTATENBHBIX HelpOHOB.
HeurarensHsie curHans ot HHC nepe-
AA0TCA HAa COKPATHMMYIK) YacTh MBIIIEY-
HOH KJETKM 4Yepe3 3TH OTPOCTKH, a He
Yyepe3 aKCOHBI HepBHLIX Knetok. Hema-
TONBI HMEIOT TAKKE MEIIULIEL, CBI3aHHEBIE
¢ penpOIYKTHBHBIME OpTaHaMu K (HHOT-
Ja) OTZeNAbHBIE MBIIUEYHBIE KIETKH B
CTeHKe KHIUICYHHKA. MBI CTEHKH
TeAA MPUKPEILISIIOTCS K BHYTPEHHEH CTo-
POHE XYTHKYIELI ¢ ITOMOLUEK TOHO(hHIA-
MEHTOB, TAHYIUEXCS OT MBIIIL 4Yepe3
MUASPMANBHBIE KNETKH K TeMHOECMO-
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COMaM, pPacCNOJOXEHHHM Ha KYTHKY/E
(cM. puc. 22,9, A, 22.11, F).

IMonocTe Tena HEMATOHBI IIPECTAB-
nsiet coboit reMoniens {(cM. puc. 22.10,
B, 22.11, A), HO OHa Mana MAM OTCYT-
CTBYET COBCEM Y MEMKUX, CBOGOTHOXKH-
BYLUUX HEeMAToA. ¥ KPYIHHX Mapa3sHToB
XMBOTHHIX, TAKHX KaK Ascaris, oHa MO~
XeT ORTH O¥eHb oGLMpHa. TeMolelns
(KoTna OH UMeEeTCH) 33HHMAEeT Mpome-
KYTKH MEXKIY MYCKyHnatypol CTeHKH
TeNna, KHIEYHHKOM W OpPraHaMH pa3MHO-
XeHns. KMIKOCTE B TIOIOCTH TeMOLIES
HAXOAMTCA MOJ NABIEHHEM H BEIITOMHA-
€T (PYHKIHMH THAPOCTATHYECKOTO CKefle-
1a. OHA COOEPXHT NPOAYKTH 0OMeHa
BEILECTB, BKIIOYAd TeMOTAOOHH ¥ HEKO-
TOPLIX BHAOB, HO B HEM HeT B3BEIIEH-
HHIX KNETOK. ¥ HeMaTod HMeeTca He-
CKOJLKO (ParouMTapHBIX KIETOK, TIpH-
KPEIUTAILIMXCA UIHYTPH K CTCHKAM TIO-
JIOCTH Tena. DTH KJIETKH BBIHOJIHLIOT
JALUUTHYO QYHKIHP. CIeunanHsipo-
BAaHHBIX OPraHoOB A razoofMmeHa y He-
MaTOm HET.

HEPBHAS CHCTEMA
H OPTAHBI YYBCTB

HepBHaa cucreMa HeMaTOX JOKAIH-
30BaHa B TOJILE 3NHACPMHCA, CTEHKe
TNOTKH U 3agHed kmmkH. Mosr npexn-
craBiseTr coboil OKOMOIMIOTOUYHOE HE-
PBHOE KOJBLO (¢cM. pHc. 22.10, 22.11,
22.14), B KOTOpOM, KaK Yy IpYIrMX UHK-
JIOHeHpanuii, MOXHO BRUICIMTE TPH CBA-
3aHHEIX OPYT ¢ OpYroM mnosica. YyBCcTBH-
TeJIbHbIE HEPBBI HAYT OT MO3ra BOepel H
OCYILECTBIIAIOT HHHEPBALIKIO MHOXECTBA
TOJIOBHBIX ceHCWL. CIMHHOM, 60KOBHE
U GPIOILHOK HePBHEIE TSXKHM TIHYTCA Ha-
3al B 31MAePMAIbHBIX BAIMKAX, HO JIBH-
raTejlbHele HEpBBl K MEBIIIIIAM CTEHKU
TeNa OTXOHAT TOABKO OT CHHHOIO H
BpIolIHOTO HEPBHHIX TXeH, JBa KopoT-
KHX HEPBHBIX KOPELLUKa OTXOIAT OT MO3-

ra ¢ OpIolHOl CTOPOHBI W CIHBAIOTCA B
eAUHH# GpoMHOi HepBHHH CTBOL.
HefipoHsl, N0KaMH30BAHHHIE B BEHTPaNb-
HOM CTBOJIE, YePE3 MOTIepeyHbHe KOMMUC-
CYPHI MOCHUIAIOT CBOM OTPOCTKH B JOp-
CANIBHEIA HEpPBHHI cTBOA, OTPOCTKH
GONbIUIHHCTBA APYTHX HeHPOHOB MOYT B
COCTaBe BEHTPAIBHOTO CTBOMA. CITMHHOH
HEPBHEIH CTBON SIBISETCS HBHIATEIBHEIM,
a OpIOIHO| — OFHOBPEMEHHO H YyB-
CTBHTENBbHBIM, H ABHTATENLHEIM. Boxo-
BHI¢ HEePBbl IMABHHM 00Pa3oM YyBCTBH-
TEABHHE, OHH WHHEPBHPYIOT TAKXEe M
BHIOCIUTEABHEIE KAHAMMI,

OpraHel 4yBCTB TIpEACTABMEHE Ia-
MUNTIaM¥, WEeTHHKaMH, aMQHIAMH o
da3zmugamu. Bee opraHbl YyBeTB conep-
JKAT pECHHYHEBIE NEHAPHTHRE OTPOCTKH,
OfeThie KYTHKYNOMH (cM. puc. 22.8). Ila-
MWL OPraHK30BaHBI B TPH KOJIBLA BOK-
pyr pra. ['yGHBE (IBa KONBLA, IO IIECTD
NanWwul B KaXAOM) H TONOBHHE (QIHO .
KOJBLUO H3 YeTHIpeX MANWIN) NamiAk
NpeacTaRAwT CoG0oH HeboNblIMe BEIPO-
CTH KYTHKYJIEL Ha Ty0aX H Ha TONOBHOM
KOoHUe. [Janunnu BHelUIHero ryGHOTo
KPYTa M T'OJOBHHS MAIMLIN ARTAIOTCA
MexaHopeuenropamu. [lanumnel BHYT-
PEHHETo ryGHOTro Kpyra, aM(puIst 4 $as-
MWIBl OTKPBITH HAPYXKY Jepe3 MaleHb-
KWE KYTHKYJLSIPDHBIE OTBEPCTHA H TaKUM
00pa3oM XUMHYECKHE Pa3IpakHTeNH U3
BHELIHEl cpenr MOTYT TIPOHHKATE K YYB-
CTBYIOLIHUM pecHmukaM. [Ipenmonaraer-
Cd, UTO BCE 3TH OPTaHH ABAAIOTCA XeMo-
peLenTopaM, Ho BO3MOXHO OHH OTBE-

‘YalOT 3a pasiTHYHble HaO0OpPHl XMMHYEC-

KMX CUTrHanoB. Myxckue ocofu Takke
HMEWT CEHCHIUIB, OKpYXKalonue aHye
(KOTOp&IA OZHOBPEMEHHO ABRAETCS MyX-
CKMM I10NOBBIM OTBepcTHeM). LlleTHH-
KU — 3TO YOJIHHEHHBIE KYTHKYIIpHBIE
BBIPOCTHI HA TOJI0BE H Teae. OHM ABNA-
I0TCA MEXaHOpPEUETITOPAMH, KOTOpHE |
CTUMYJMHPYIOTCA MPUKOCHOBEHHEM. AM-
$Ean Tydile BCErO PasBHTH ¥ CBOGOI-
HOXHWBYIIUX BOIHBIX ¥ ocOGEeHHO Mop-
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"CKHX HEMATOI H TpeAcTaBIsioT codoii
KapMaHo- WM TpyOKooDpa3HbIe BIIAYH-
BaHUA KYTHKYNbl, KOTODBIE COMEPXKAT
PECHHYHHIEC PELUENTOPH. AMMPHIE —
MapHEIE OPTaHb, 10 OGHOMY ¢ KaXAoil
CTOPOHBI romoBel (cM. puc. 22.8). OHu
ABNSIOTCSH MEXAHO- W XeMOpelenTopa-
MH. B xBOCTOROM OTHENE HEMATOI Kiac-

ca Secernentea ecTh napa 3arago4yHbIX .

OpPraHOB, HA3HEBaeMbIX PaIMHAAMHA (CM.,
puc. 22.18, A). OHH comepXaT OIHOKNe-
TOYHBIE XeJe3sl H PECHHYHEIE pellenTo-
pbl. Da3Musbl MOIYT GBITE XeMOpELIEn -
TOPAMH M BMECTE C TEM CEKPETOPHEIMH
WM 3KCKPETOPHHMH opraHaMu. Jlyyiie
BCEro OHH Pa3BHTH ¥ MapasHTHYECKHX
HEMATOM.

Jdea NpocCTBIX IMHIMEHTHPOBAHHBIX
I71a3Ka PacIoNOXEHBI 10 OAHOMY ¢ KaX-
IO CTOPOHBI IMOTKM ¥ HEKOTOPBIX MOp-
CKHX H MPecHOBOAHEIX HEMATOHN, HO HX
GbyHKUMA He BrionHe scHa. Hekoropbie
BIIBL HMEIOT B IIa3Kax CBOEro poaa Ky-
THKYJAApHBIE JIMH3B, YTO MOATBEPXAAET
HX doTopenenTopHy0 GyHKUHIO, B 3m1-
ISPMAJBHBIX Bafdkax ObIMH HafgeHH
pellelTops HaTSIKeHHSA, KOTOpHE, BEpo-
AITHO, YYACTBYIOT B PETY/IALIUH JIOKOMO-
TOPHONH aKTHBHOCTH.

JABHXKEHHE

BoRBIIMHCTBO HEMAaTOHd ABHMraloTCH
BOepea H B ofpaTHoM HampaBieHHH,
HCTIONE3VA CHHYCOMIANIBHEIE, BOTHOOG-
pa3Hble ABIKCHHA TeNIA, HATOMHHAIOLIHE
JBIDKEHMS YTps. DTH IBIDKEHHA MPOHC-
XOJAT B ROPCOBEHTPANBHOM IDIOCKOCTH
(a He B naTepanbHO, KAK Y YTpeit U apy-
rux pei6. — Hpumey., ped.y, 4T0 DOCTHUTA-
€Tcd 3a cHeT MoMepeMeHHEIX COKpaille-
HHH CNUHHBIX ¥ OPIOIIHEBIX PONOJIEHEIX
MBI (puc, 22.12, A). U3-3a orcyTcTBHA
KONBLUEBHX MBI B KaYeCTBE AHTATO-
HHUCTA K TIPOJONLHON MYCKYAATYpE BHI-
CTYIIACT 3MACTHYHAR KyTHKYAA. Konpua-

TOCTh KYTUKYJIEL MHOTHX HEMATOHI YBe-
JNHYUBacT THOKOCTE, TOTHA KAK CIIMPATh-
HEIE BOJIOKHA B KYTHKYJIE MpeOTBpAILA-
10T €¢ OT 06pa3oBaHMA CKIAN0K, BBITIA-
YUBAHWI OpPU BO3PACTAHHH BHYTPEHHE-
ro rHIPOCTATHYECKOrO HABJICHHA.

HzsbsTHE W3 €CTECTBEHHOTO CyGCTpa-
Ta HEMATOABI U3THOAIOTCA, HO HE MOTYT
HAINPABACHHO IBUTATLCA Briepen. Ddpek-
THUBHOE BONHCOOPa3HOE HABMXKEHUE Tpe-
O6yer HanHuMA cyGcTpaTa, TAKOTO Kak
TpaHyJH IeCKa, WJIM ITOBEPXHOCTHON
IVICHKH XWAKOCTH, 4YTO IO3BOJIIET He-
MAaTOJAM OTTAJKHBaThcA. B menarmye-
CKHX YCJIOBHAX TaKO€ IBIDKCHHE MAJo-
a¢deKTHBHO. BONBIIMHCTEO CBOGOIHO-
XKUBYIIWX HEMATON ABIAKTCA HHTEPCTH-
LUANBHBIMH XWBOTHBIMH, OHH GHICTPO
U 2D PEKTHBHO OBIDKYTCS, OTTATKMBALCH
OT CTEHOK Y3KHX MPOCTPAHCTB, B KOTO-
PBIX XKHUBYT (CM, pHc. 22.12, ). Pasmep
NPOCTPAHCTRA, MO3BOIAIONIETO COBep-
AT ONTHMAJbHEIE BONHOOGpa3HEE
ABUXEHHA, COCTABIACT oKono 1,5 gma-
MeTpa 4epBs, H 117 GONBIIMHCTEA IIO-
YBEHHBIX HEMATOA pa3sMep IOYBEHHBIX
nop or 15 1o 45 MxM uneanexd. B ogHoM
M3 BAPHAHTOB BOJHOOOPA3HOTO IBHXeE-
HHA HEKOTOpPBIC HEMATOAR MOOTATHBA-
0T 3adHUIl KOHEl Tena, a 3aTeM IIpo-
IJBUTAIOT TICpeJHUM KOHELl BIIEpei, NPH-
KpeILI0TCA M CHOBA IIONTATHEAIOT 330~
HHH KOHell momoOHO ryceHHUAM-IsiAe-
HULIAM (cM. puc. 22.12, B).

MHorie HeMATOAB MOTYT NMPOILUIEIBATE
KOPOTKOE PACCTOSHHS, COBEpLLas BOTHO-
o0pasHble ABMKEHHA. (¥ HEKOTOPBIX MOD-
CKVX HeMaTol Ha HOKOBbLIX CTOpOHAX TENA
KYTHUKYNa 00pa3yeT BEICOKHE TIPOIObHEE
TpebHH, UrpaIoIIKE POJIh IUIABHUKOB, —
Ilpumey. ped.) B10 XapakTepHO, HANpH-
MEp, IAA BHIOB, OOUTAIOUIMX BO MXe,
KOTHAa MOX 3AaTAILTHBAETCH IOC/]e HOXKISL.
Heckonbko BHIOB MOTYT MOA3aTh, UC-
NOAL3YA MPEeUMYLIECTBO pelbedHolt Ky-
THKY/1bL A CLETJIEHHA C TOBEPXHOCTHIO.
IMomsanue oaqHoro U3 BHAOB Desmoscolex,
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Puc, 22.12. IlepeaprxeHne HEMATON:

A — THNNYHOe BoNHOOOPalHOE ABIDKCHHE HEMATOL IyTeM H3rMOaHusA TeAa B AOPCOBEHTpANLHON MADC-
KocTH. Tlonepeunbie cpeskl MOKA3BIBAIOT, B KAKMX CEKTOPAX Tena (3aTCHeHK) NPOUCXONHT COKpPAIEHHE
MYCKYTAaTYPhL Ha TEX HIM HHEIX $a3ax JBMXeHua; B — cokpanienne Tela MOPCKOll NofynpuKpenneHHoN
HeMaTodw Trefisia, ToxoXee Ha cokpallehue crefeNbKa ¥ pecHMMHOro npocreifiwero Vorticella; B —
JABMKEHHe DE3KMMHM TOMMKAMH ¥ MODCKoH Hematomm Theristus caudasaliens. DTa HeMatoga 3HepTHIHO
TONIKASTCA 3aHHM KOHUOM Tela H PEBKAMH NMPOABHIAETCH BIICpEn, xr' — ABMZKEHHE ¥ MOPCKHX HEMATOR
poaa Desmoscolex, cxoAHOE ¢ NOMOLMEH 3eMISIHMX 4epBeil; J — HCNOAL30BAHME CHHPAALHON BOJIHE ¢
OIHHM o0OpOTOM ¥ KHMILEYHOTO Mapasuta Nipposfrongylus Djis IBIDKEHHA Cpedd BOPCHHOK KHINEYHUKA; £ —
NIAZHHHLEOOPa3HOE JBHAXCHHE ¥ MOPCKON HHTEDCTHIIHATLHOL HeMaToaw! Epsilonema. D1a HeMaTona 4e-
PeIyeT MPHUKPEIVICHHE XBOCTOBHIM KOHUOM H WIETHHKAMH Ha Tele (5 — nepepucosano uz Riemann F.
1974. On hemisessile nematodes with flagelliform tails living in marine soft bottoms and on micro-tbules found
in deep sea sediments. Mikrofauna Mecresbodens 40 1— 15, B — nepepucosano uz Adams P.J. M. and Tyler S.
1980. Hopping locomotion in a nematode: Functional anatomy of the candal gland apparatus of Theristus
caudasaliens p. n. J. Morphol. 164: 265— 285; T — Lee D. L, and Atkinson H.J. 1977, Physiology of Nematodes.
Columbia University Press, New York. P. 161)

HMEIOLIEr0 KOJMbLUCBHAHYIO KYyTHKYJY,
CXO/IHO C TAKOBBIM Yy 3eMJISTHBIX 4YepBeil
(cM. puc. 22.12, I'). HexoTopble BUABI
NMON2AI0T KaK T'YCEHMIlBI, ApYIHe JBHIa-
I0TCA NONOGHO HOXNMEBHIM YEPBAM (CM.
pHe, 22.12, E). XBocTOBad Xeje3a, UMe-
IOLEsACH ¥ MHOTHX MOPCKHMX HeMaToj,
HCTIONB3YETCS VIS BPeMEHHOTO IPHKPLII-
JeHus K cyGetpary. Takoe NMpHKperie-
HHE TIO3BONSET OBICTPO MOOTAHYTE TENIO

K cyGeTpary (Kak 370 AeIAI0T PECHHYHBIE
npocreitme Vorticella), u3berad omacHo-
c¢tH (eM. puc. 22,12, B).

IIUTAHHUE

OnHHA BHOB CBOGOMHOXMBYINMX He-
MaTOH, MOSAAIOT MAICHBKHX MHOTOKIIE-
TOYHBIX XHBOTHBIX, BKJIIOYAA APYTHX
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HEMATOA, OPYTHe MUTAIOTCSA PACTEHMAMH.
' MHOXECTBO MOPCKMX M NMPECHOBOMHBIX
BHAOB KOPMHTCA THATOMOBBIMH BOMO-
pocsisiMH, rpaOaMH M Saktepuamu, Bo-
IOPOCIH M IPHGLHI YACTO SBISIOTCH BAX-
HBIM HCTOYHHKOM IHUILH M IS TOIBEH-
HEIX BUAOB. BosbLioe YHCno moYBe HHBIX
HEMAaTO MPOKAJIBBAIOT KIETKH KOpHEeH

PACTEHUI M BBICACHIBAIOT MX COAEPXKU- .

Moe. B CIIIA Takue HemaTombl MpHHO-

CAT YOBITKH CENbCKOXO3AHCTBEHHBIM

KyIbTypaM Ha MWUIHApAbl AOUIapOB.
Takxke CyllecTByeT HEMano MOPCKHX,
TIPECHOBOIHBIX M Ha3eMHBIX BHAOB, KO-
TOpBIE MUTAIOTCH TETPHTOM, MPOTJIATH-
Basg opraHnyeckue uactTHikd. Hemaro-
Ibl, TOTPeOIAIONME OpPraHHYecKHe Be-
HMIECTBA HABO3a H PasaraloLLUHXCs OCTaH-
KOB pacTeHHA M XHBOTHHIX, B ACHCTBH-
TEJILHOCTH TOeJAIOT CBA3aHHBIE C BTHU-
MU cyOcTpaTtaMu GakTepHM. DTo Xapak-
TepHO, HAPHMED, 4714 00BIYHOH yKCYC-
HoMl yrpuusl Turbatrix aceti, xusyiiei B
0CalKe HETMACTEPH30BAHHOTO YKCYCa,
Hemaroasr — camas Gonbiuas 1 pactipo-
CTPAHSHHAA TPYINA OPraHH3MOB, KOTO-
pas MuTaeTca TpUbaMHM M GaxTepHSIMH.
ITo cywecTBY OHH NIPEACTABIAIOT COOOI
[JAaBHOE 3BCHO MEXIY peayUeHTaMH H

PoToBas mofocTh Criner

6osee BEICOKUMH TPpohHYECKUMH YPOB-
HAMH. X0THd MHOTHe HeMATOAERI [THTAIOT-
¢s1 rpubaMu, poiK B MULIEBO LIEMTH MO-
I'VT MEHATBLCH: CYILECTBYET HECKOJIBKO
BUOOB TpUbOB, KOTOpEIE OXOTATCH HA
HeMaTox. YepBu monanaoTcd B IOBYIII-~
Ky, KOTA& OHH Cny4yailHO MpOIOA3aioT
Yepes NeTNo, KOTopyo o0pasylor ridsl
xHIGHOTO rpuba. Tletnma CxkHMaeTca u
0o0XBaTHIBAeT Y€PBH, KOTOPHIi 3aTeM ne-
peBapHBacTCs.

[TMmeBapuTenbHBIA KaHam HeMaTom
THITHYEH 04 WiioHedpanuit. OH cocTo-
HT U3 II¢peaHero KOHLEBOro pra, nepe-
AHel, cpenHed ¥ 3aAHel KMok, Poto-
Bad MOMOCTh M INMOTKA — 3TO 3KTOALP-
MaJIbHAA TMEpeaHdas KHILKa, 3HAQIEp-
MaJIbHAas1 YaCTh KUNICUHHKA — 9TO Cpei-
HAA KUWIKA, KTOOepMAalbHas 3agHsAs
KHIIKA BBIMOAHAST (PYHKIHIO IPAMOR
KHIIKK. POT OTKphIBaeTCS B MUIHHIAPU-
YECKYIO POTOBYIO nosiocTh (pHc, 22.13,
cM. puc. 22.10, A). Kytnkyna poToBoi
ITOJIOCTH 9aCTO YCUJIEHA TpeOeillKaMu,
IMAI0YKaMH WIH ILUTACTHHKAMH WIH MO-
XKeT HecTH 3y6nl. Hetanu cTpoeHHs po-
TOBOH MOJAOCTH KOPPEMHPYIOT € 0COGEH-
HOCTAMY MTUTAHUS U BAXHEI IJIA PacIios-
HaBaHHMA BULOB. 3y0BI OOBIMHO BeTpeYa-

3yGm

Pre. 22.13. Tymel cTPOGHHA DPOTOBOIT MOAOCTH ¥ HEMATOR:

A — nuraongiica Gakrepuamu Rhabditis; B — nemarona Criconemoides, MATAIOMIAACT HA KOPHAX pacTe-
HHIL (PaspyiuaeT CTEHKH PACTHTEIBHEIX KAETOK ¢ MOMOWRIO KYTHKYIAPHOTO CTHAETa), B — XHIUHAA HeMa-
Tofa Mononchus, KOTopas MHTAETCH NPOCTEHIIMMU ¥ MUEPOCKOTHUCCKUMM MHOTOKACTOUHBIMH, B TOM
YHCAC APYTHMH HEMATOJAMH, [ — kulieuHbii napasur Ancylostoma (A, B w I' — nepesepueno us Lee D. 1.
and Atkinson H.J. 1977. Physiology of Nematodes. Columbia University Press, New York. P. 161, B — uz
Nicholas W. L. 1984. The Biology of Free-Living Nematodes. Clarendon Press, Oxford. P. 28)
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Poropas nmoaocts

Tnotka
Moar

Knanan

Puc. 22.14. THOH IMOTOK ¥ HEMATOX:

A — Monhystera — MODCKNME W TIDECHOBONHEIE BHAH, IWTAIOL[HECS aTperaluaMy 6aKkTepiti; 5 — Rhabditis —

MOpPCKHE M HA3eMHEIE BHIbI, HTalONIMecA GaktepusmMu;, B — Monomas ocobb W3 pona Gastromermis,

NIAPA3HTUPYET B reMOLee HACEKOMEIX H MHTAETCH, BCACHIBAA MHTATENSHEE BEIISCTBA Yepe3 CTEHKY Tena,

a Hé ¢ NOMOWBI PYSUMEHTapHoN TmoTKM;, I — Criconemoldes NpoTHKaeT KIeTKH KopHel pacteHumil

CTHJICTOM M BLICACHIBAET NX colepxumoe (4, B U I' — uimeneno u eanmo u3 Nicholas W. L. 1954, The Biology
of Free-Living Nemarodes. Clarendon Press, Oxford. P. 28)

0TCA ¥ THIOTOAOHHIX HEMATON M MOTYT
OBITb MaJIcHBKHMH H MHOIOYHCIeHHBI-
MM HIH TpeacTaBiIeHHM HECKOAbKHMH
YeNIOCTENONOOHKMHA BRIpOCTAMH. Ilo-
4ypeHHad Hemarona Mononchus papillatus
(cM. puc. 22.13, B) uMeer onHH GONb-
Lo 3y0, pacloNo¥eHHHH Ha CIIMHHOMH
CTOPOHE, HAMPOTHB KOTOPOTO pacnoia-
raerca rpebeHb H3 MeAKHX 3yOUMKOB,
IMponomxuTeNLHOCTE XKH3HH ToH HeMa-
TOHOBI IPHOAH3INTENLHO 18 Heaens, 3a 310
BpeMA OHa chedaer o 1000 HeMaron
IpyTHX BHHOE. Bo Bpems nuTaHus 3T1a
HeMaToAa MPHKpeIuieTcs rybaMu K Jo-
GbIve U AeNaeT paspes GonbmuM 3y60M.
CoIepKHMoe JKepTBE 3aT¢M BHICACHBA-
€TCA C MOMOILBIO TIOTKH.

Y HEeKOTOpHIX IUIOTOALHBIX, TAK Xe
KaK 1 ¥ MHOIHX pacTHTEAbHOAIHBIX BH-
JOB, KOTOPHE NMHUTAKTCH COASPKIAMBIM
KNETOK pacTeHHil, poTOBad MOAOCTh

cHaleHa [JUTHHHEIM, TIONBIM HIH CIVIONI-
HbIM CTHAETOM (CM, puc. 22,13, B), Ko-
TOPBIA BBIAAETCH HM30 PTa H CAYXMT LA
NpoKaNbIBaHHA KAeTKH. [Tonplit cTier
OeHCTBYET Kak HMIMa WMpHLa, Yyepes3 Ko-
TOPYIO BCACHIBaeTCA IMMa. B oTmirine or
HeTo, CILTONIHOM CTIIET HAHOCHT OBICT-
pPEI¢ KOMIOUIKME YAApPHI, YTO0B BHCBOHO-
OUTE COIEPXKIMOEe KIETKH.

PotoBas monocTh BeAeT B TpyGUaTyio

-TnotKy (puc. 22.14; cm. puc. 22,10, 4, I).

[TOTOYHBIM IIPOCBET HA MOMEPEUHOM
paspese TPeXTy4eBOH M BBHICTIAH KYTH-
kyno# (puc. 22.15). CreHka rI0TKH CO-
CTOMT W3 TPeX NIEHT PagHANBHEIX 3IHTE-
JIMANBHO-MBIUCYHBIX KJIETOK H aCCOLIH-
HPOBAaHHBIX ¢ HUMH X€eAe3HCThIX KIETOK
{xak y ractporpux). I'morka mpeacras-
asgeT cobol HACOC, KOTOPHIN mepekadu-
BaeT MUILY H30 PTa B KHIUCYHHK, 4 Tpex-
TydeBas ¢opMa MPoCcBETa HMEET TPUCTIO-
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cobuTe/IbHOE 3HAYEHUE sl COCAHUS.
Jutst 3 (heKTUBHOTO pacliupeHUs [1po-
cBeTa MIOTKKM TpedyeTCsl COKpallleHUe Kak
pas Tpex JIEHT paauaibHbIX MbIi. Yac-
TO Y HEMAaTo[ ecTh KJIanaH, KOTOPHIi
obecrieunBaeT ABMKEHUE MMUILKA TOJBKO
B OIIHOM HAaNpaBJIeHWH — W3 TJIOTKU B
KMILEYHHK.

JmHHBIH TpYOKOTIOA0OHBI KuLIey-
HUK, COCTOSIUMI M3 OAHOIO CJIOS 3IM-
TEJNAIbHBIX KJIETOK 0€3 MBILIL WIH CO-
CAMHMUTENbHON TKAHHW, TSHETCH BIOJb
BCEro TeJjia OT [VIOTKM 10 NMPpSIMOIi KHllI-
Ku (cM. puc. 22.10, A). ¥V Takux npumu-
TUBHBIX BUIOB, Kak Eudorylaimus (puc.
22.16, A), K1eTKH CpeaHell KKK HECYT
PECHUYKH (DTO eAMHUYIHOE HADIOAEHUE,
caenanHoe B 1969 r., HUKOIHA 1MO3XKe HE
ObLI0 MOATBEPKIECHO JAPYTHUMH UCCIEA0-
BatessiMU. — [lpumey. ped.). Y 60bIINH-
CTBA HEMATO/I, OMHAKO, PECHUYKU B KULLI-
K€ OTCYTCTBYIOT W SITHUTENHI UMEET Lie-
TOYHYIO KAEMKY W3 MUKPOBOPCHHOK (CM.
puc. 22.16, B). BcacsiBanne nMTaresib-

PecHnunkie

AKCOHBI
JBHTATE/IbHBIX
HelpoHOB

I'norounas xenesa
Onopueie

Kpaesas xierka

bazansHas
NIacTHHKa

Kytukyna

Teno nBura-
TEIbHOTO HeHpOHA

Panmansnas
MYCKYJIaTypa

Puc. 22.15. Nematoda. IMonepeunsiii cpes

SNUTEIHAIBHO-MbILLIEYHOH otk Caenor-

habditis elegans (pucynok cdeaan ¢ nexmpo-

Hoepammsl, ezamo uz Albertson D. G. and Thom-

son J. N. 1976. The pharynx of Caenorhabditis

elegans. Philos. Trans. R. Soc. Lond. B. Biol.
Sci. 275: 299— 325)

HBIX BEILUECTB IPOMUCXOAUT B CpeaHel
KHilKe. MUKPOBOPCHMHKH YBETHYUBAIOT
MOBEPXHOCTL BcachkiBaHus. Ha nepennem
M 3a0HEM KOHIlIax cpe}lHeﬂ KHIIIKH eCTh

MUKPOBOPCHHKH Xpauunuuie
g NUTATETBHBIX BEIECTH
A B B r 1

Puc. 22.16. CtpoeHue cpeaHeil KMIIKKM Y HEMATOLL,

A — Hamune pecunuex B cpenneit kumke Eudorylaimus, 5 w B — B cpemmeiil KMIIKe GOABIIMHCTBA
HEMATO/ OTCYTCTBYIOT PECHHYKH, M OHA BBICT/IAHA TOJLKO IIETOYHOI KaiiMoii Mukposopeunox; I'n J —
Y MapasHTHYECKNX HEeMATON MEPMHMTHIL CPEeIHHAS KMIIKA CHHLMTHAIBHAS W N0J0CTL B Hell OTCYTCTBYeT.
MepMUTHABI BCACHIBAIOT NMUTATENBHBIE BELIECTBA XO3AMHA HATIPAMYIO Yepe3 CTEHKY Tela, KMIIeYHNK He
MTpaeT pojin B npueMe MHILH WIH ee nepesapuBaHni. Bmecto 510r0 OH (DYHKLMOHMpYET B KauecTse
3anacaloLero MUTaTeIbHbIE BEILECTBA OPraHa, HaskiBaeMoro Tpodocomoit (A — ne Zmoray 1. and Guttekova A.
1969. Ecological conditions for the occurrence of cilia in intestines of nematodes. Biol. Bratisl. 24: 97— | 12; b —
&3amo no Lee D. L. and Atkinson H.J. 1977. Physiology of Nematodes. Columbia University Press, New York,
p. 37, I'n I — usmeneno u easmo no Batson B.S. 1979. Ultrastructure of the trophosome, a Jfood storage organ
in Gastromeris boophthoorae (Nematode: Mermithidae). Int. J. Parasitol. 9: 505— 514)

M.lps/ljurassicauf
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KnanaHel, OHH OpeJOTBPAIlAKOT BbITAI-
KHUBaHHE ITHIUA M3 CpeiHeH KHIIKM Ion
neiicTBUeM THIPOCTATHYECKOIO HAaBJE-
HUS, KOTOPOE HMEETCA B MOMOCTH TeJa.
Y MepMHMTHA, MapazHTHPYIOIIHX B Gec-
MMOZBOHOYHBIX, CPEIHAA KHMIUKA CHHLIM-
THAJIbHAA, OHA He HMEET MOJOCTH H CITy-
KHT AN HaKOIUICHMS 3aAcHBIX [IMTa-
TeJBHHX BEIICCTB, a He IS NepeBapH-
BaHHA (cM. puc, 22.16, I, O). Tlutatens-
Hbi¢ BellIeCcTBa, IOTJOIEHHEIE Yepes
CTEHKY Tela, COXPAHAIOTCA B CHHIIMTHH,
KOTOpHIM TaKuM oOpasoM BBIMIONHSAET
GYHKUHIO MevYeHH.

I[ImunesaputeabHble (DepMEHTH BHI-
JeNAI0TCA DIOTOYHBIMH Xefle3aMH (CM.
pHc. 22.15) u snuTenHeM KHIICYHHMKA,
FepeBapupadne UM HAYMHACTCS BHe-
KJIETOYHO B MOJIOCTH KWIISYHHKa, HO 3a-
KAHYHBAaeTCd BHYTPHKIIETOUHO. KHIney-
HHK TAKKE SBAAETCA BaXHbIM OpraHOM
IUIA HAKOIJIEHHA NTHTATS/BHBIX BEILECTR
M CHHTE3a XeJATKA AN pa3sBHBAIONINXCS
oortutoB, ¥ Caenorhabditis elegans xu-

BouiaenurensHui
KaHaa

LWIEYHUK CHHTE3UPYET HEIKOBRIE KOMIIO-
HEHTHI XKENTKA, KOTOPBIE TPAHCIIOPTHPY-
0TCA Yepes reMoLenb B AUdHuK. Kopor-
Kasl, BRICTJIAHHAA KYTUKYIONH, TIpAMasn
KHMILUKA COEIMHIET KHIIeYHHK C aHYCOM,
KOTOpBIA HaXoAWTCAd Ha CPeAWHHOR MH-
HHH OPIOLIHOM CTOPOHEE OTCTYTIA OT 3a1-
HETO KOHUA (cM. puc. 22,10, A).

BBIIEJIEHHE

HeMaTtoanl BHASAAIOT aMMHAK, KOTO-
PHIA BBICBODOXIACTCA Yepes CTEHKY Teha
¢ noMopio AuddyIun. OcMoTHYeCKAA
H HOHHAsl DETYIALMS K BHUICICHUE ApY-
THX NPOIYKTOB MeTaGoIN3Ma CBA3aHH C
IBYMA THIIAMH ClIELHANH3IHPOBAHHBIX
CTPYKTYP, YHMKANbHBIX AN HEMATOM.
OnHu npeactaBnsior coboil ogHY HIM
HECKONBKO BELICIUTEABHEIX XeNes H CH-
CTEMY KaHANOB, MO0 M TO M IPYToe BMe-
cte (puc. 22.17), HO OHH IIOXO H3y4Ye-
HEl B HAa CaMOM JeJie MOTYT H He OKa-

Buinenurensubi
npoeToK
BuimenurensHui
KaHan

Flopa (orRepeTHE) -
AMIIYNa |
[Ipoceer ¥
BEIOETHTEALHOTD
KaHala Cnorka —
vy [Iy3upek
(Be3nKyna)
Brimemi- ]
TeNbHAA ——
xeneia

BruienutentHasA xeaela

Puc. 22.17. BoiaeanrencHast cu¢TeMa HEMATOOBI:

A — 0000uIEHHEN] MJIAH CTPOSHHA IBYXBAZEPHOH BHIAENMTENBHON Kefe3d M BLITENMTENBHOLO KAHATA

CEUEPHEHTHHIX HEMAaTOA, BHA ¢ GPIOWHON cTOpoHB; 5 — yBenuyeHHHN BRI BBIACHHMTENLHOA CHCTEMH,

NOKA3aHHOH Ha pHCYHKe A; B — BHACIUTENBHAA Xele3a anenodopHoll Hematoam Rhadbdias (Aw 5 —

OCHOGAHO Zpaenbim o0pazom Ha npumepe Caenorhabdiiis elegans. Hameneno no Nelson F. K., Albert P.S. and.

Riddle D. L. 1983. Fine structure of the Caenorhabditis elegans secrefory-excretory system. J. Ultrasruct. Res.

82: 156— 171, B — eaamo no Chitwood, 1931, us Hyman L. H. 1951, The Invertebrates. Vol 3.
McGraw-Hill Book Co., New York. P. 241)
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-3aThCS 9KCKPETOPHBIMH opraHaMu. Kor-
Ja B OAHON HeMaTole eCcTh U XKemeza, W
KaHATBHEIE KJIETKM, OHH 06pa3yioT 06-
1¢e BHAENMUTEABHOE OTBEPCTHE. DTH
Opra’el He¢ UMEIOT HUKAKOTO CXOICTBA ¢
nporoHedpHIMAMH WM MeTaHedpHIu-
AMH, He 00eCIIeYMBaIOT (DWIBTPALMIO U
MOTYT OBITh Pa3BE YTO CEKPETOPHBIMH

moykaMi, Heckonbko BHIOOB HemaTom

BooOlle He UMEIOT BHAMMEIX BhIICIH-
TEBHBIX OPTAHOB.

Bouzeaurensnras Xeesa (uieiiHas xe-
Jie3a, WIH PEHETTa) MpeRCTABIEHA B YH-
CTOM BHAEe ¥ aZeHOMhOPOBBIX H B COCAM-
HEHHH ¢ BBLOEAMTEABHOH CHCTEMOMH Ka-
HAaNOB ¥ HEKOTOPHIX MpeAacTaBHTENACH
Secernentea. BTo GonplIasg KaeTKa WM
HECKOJIBKO KIIETOK, T¢/MA KOTOPLIX BEI-
HAIOTCA B IEMOLIEND, UX TIPOTOKH OTKPEI-
BalOTCA B IMEHHYIO TIOPY (CM. puc, 22.17).
Knerku weiitHoli JKete3nl ABAAIOTCS CeK-
PETOPHBIMH, HO (PYHKLMA TOTO ceKkpe-
T4 MOXET OBITE U HE CBA3AHA ¢ BRLICIHN-
TenbHOM QyHkuMel. Tak, y UTPYCOBOH
HeMatonnl Tylenchulus semipenetrans 3ta
KJIETKA MOXKET CEeKpPETHPOBAThH CTYIEHU-
CTO¢ BeliecTBe Bokpyr sy, Hleifmas
XeJe3a MOXET BBIIC/IATE BHEIUHHUHA TH-
KOTIPOTEHHOBLIN MOKPOR KYTHKYABI, KaK
y LHHCcTOO0pasyloleii HemaTomet Meloido-
gyne javawica, Win 3K30QepMeHTR IS
MepeBapUBAHHA TKAHEH X03MHHA, KaK ¥
HEKOTODERIX HEMATOL — TMApA3HTOB XII-
BOTHEIX. ¥ HOPYTHX BHAOB BHIOENAETCA
JHHOYHAA XMIKOCTh, HHHIHUPYIOLIAA
OTAC/IEHHE CTAPOM KYTUKYJIBL OT SITHAED-
MHca.

Bce npencrasurenn Kiacca Secernen-
t¢a, BKMIOYAKIIETO0 MHOXECTBO Ha3leM-
HBIX BHIOB, 44ACTO HMMEKOT BBIAE/AHTENb-
HYN) KARAJILHYI0 CHCTEMY, B IONONHCHUE
K BBIASTHTENbHOH Xenese. KananpHaa
CHCTEMA LECIUKOM HAXOOUTCA BHYTPH
CIMHCTBEHHOH CWIBHO MOTU(PHLIHpO-
BAHHOM KIETKH, ¢aMOM KpynHoii B Tene
XUBOTHOTO (cM. pHc. 22.17, 4, F). Dra
KIIETKA HalloMHHaeT o ¢opme 6ykey H,

C ABYMS JUIHHHBIMH KaHANaMH, BHEIPEH-
HBIMH B 60KOBHE 3THAEPMATLHEIE TSKH
U COEAMHEHHBIMH APYT ¢ APYTOM KOpPOT-
KHM TIOTIEPEYHBIM KaHamoM. OT nome-
pedyHOTro KaHaja K MeiHOoi nope, pac-
NOTOXEHHOH HA OPIOILIHOI CTOPOHE Tesa
B paiOHE DIOTKH, OTXOOUT KOPOTKUI
NPOTOK. ¥ HEKOTOPLIX HEMATO MPOTOK
obpasyeTr amMITy/y, KOTOpas 3aronHseTes
H ONYCTOLIAETCA PHTMHUYECKH, IIPHYEM
YacToTa €€ MYABCAllHH 3aBHCHT OT OC-
MOTHYECKOTO JAABICHHA OKpyXKalolei
cpelbl. BeUIO MOKAa3aHO, YTO KAHAILHAA
CHCTEMA OCYILECTRIAET (PYHKIIMIY OCMO-
THYeCKOH pervnssunu y Caenorhabditis
elegans, HO MEXaHH3M, 10 KOTOPOMY BOZIA
H3 TeNa MONagacT B KaHaMbl, HEH3BEC-
T€H, BO3MOXHO 3TO DPOHCXCIHUT OCMO-
THYCCKHMM TyTeM. PeCHHYKH ¥ MEITHLIBI
B KaHAIaX OTCYTCTBYIOT,

PASMHOXEHHE H PAZBUTHE

BonBEIIMHCTBO HEMATO Pa3AENbHOIO-
JIbl¢, HO €CTh U repMapOAUTHEE BHALL,
Takue, Kak Caenorhabditis elegans, ot-
AeJIbHBIE BHABI pa3sMHOXAKTCA MapTeHO-
reHeTHYeCcKH. OnNogoTBOpEHIE ¥ HEMa-
TOZ BHYTPEHHEE, ¢ KOMY/ILHEN. ¥ MHO-
TMX BHIOB HMEeT MECTO TMOAOBOH AM-
MOpP®UIM, NMPH 3TOM CaMUbl MCHBIIE
caMoOK. 3agHHMH KOHEH caMuUa HHOTAA
3aKpYYeH B BHIE KPIOYKA WJIHM PACIlIH-
DPeH H o0pasyeT KONyISTOPHEIH amma-
paT B BHAE TAPHBIX JonacTeid — mojo-
By Oypey (puc. 22.18, 5). BuiBomHble
MPOTOKH HOMOBOH CHCTEMBI CaMIla co-
CIHHAIOTCA ¢ MpsiMoit KHIIKO#H, oGpa-
3yst o0IUYyI0 KJI0aKy, KOTOpasi OTKPLIBa-
€TCI HAPYXY Yepes aHANbHOE OTBEPCTHE.

IlonoBeie Xenessl TpybuyaThie ¥ MO-
IYT ObITh MapHbIMU (puc. 22.19, A) wiu
HemapHBIMH (cM. puc, 22.18, A). Ecan
OHH NapHeIe¢, TO OORYHO OJHA M3 HHUX —
TICpeaHsts, a Apyrad — 3aJHssA (CM. pHC.
22.10, A). Y cBOGOTHOXHBYIIUX BUAOB,
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HducransHad KIeTKa ceMEHHHKA YyBCTRUTEABHME GYPCATHHEIE JTyIH
PeTpakTop CIIHKYIH CeMeHHHK
Crnmkyna Kmnxa CrnepMaroronMn r

Bypca <

CeHCHILTa / -__
Knoaka oy naroprnit Mpencratensuas,  CriepMatonwes L Keweynnx
KAHAn #enesa
) v a CeMeHHOH My3bIpeK OTBepCcTHE KIOAKH
CeMABHBOIAIMEA MPOTOK :
A b
Puc. 22.18. PenpoaykTHBHAs CHCTEMa CaMilla

HEMATOL;

A — MonoBasA cHeTeMa CaMLa ¥y BHIOB ¢ OJHMM Ce-~
MEHHHMKOM, BHA cGOKY; B — copoxymHTenbHas Bypea
NapasuTHYCCKOR HeMATOAN — TPUXOCTPOHIHIHARL
IMpu coBokyruieHMY 6ypca 00epTHBACTCH BOKDYT TEIa
CAMKH H HAJEXHO 3aKpelifgeT caMla Ha MOBEPXHO-
CTH Tejia caMkK, B — améBboMOHBN crnepMaToloHa
Caenorhabditis elegans; I' — COBOKYIUICHNE HEMaTOA
(A u B — nepeuepueno uz Lee D, L. and Atkinson H.J.
1977. Physiology of Nematodes. Columbia University
Press, New York. P. 116, 118, B — azwmo uz Ward §.,
Argon Y. and Nelson G.A. 1981, Sperm morphogenesis
B r in wild-type and fertilization-defective murants of Caenor-
habditis elegans, J. Celf Biol, 91: 26— 44)

MuroxoHopHA

HuaHBK
—eeee—,
3oHa 3avaTKkoRas 30Ha
pacTyIIHX (OOTOHMM M PAHHHE
QOUHTOB OOLIMTH) HutH aiineBodl 060104KH

\ JuctanbHan
KNerka amyHuxa  KHireyHuk

Byneea Matka

CemanpreMHHK Myckynarypa ByIBBEL
3uroTH, omeTHE 0DOIOYKAMEK

A B

Prc. 22.19. PenpoayXTHBHAA CUCTEMA CAMKH HEMATOM:

A — 1oJopasg CUCTEMA CAMKH HEMATOJ, ¢ ABYMA SHYHMKAMM, BHI c6oKy; B — Aiiuo Hemaronrl Trichiiris,
ogetoe oGONOUKAMH; B — alilo MepMUTHAHOH HeMaroan Menmis, y KoTOpoit Mononse 0CoGH NapasuTh-
PYIOT B NpAMOKPBUTE. [lonopospennic 0coBH XMBYT B IOYBe, fHUA MPHKPEILIAIOTCA K PACTEHMAM € TO-
MOLIbIO HHTeH AlLeBol 060M0uKH (A W 5 — wamenenw uz Lee D. L. and Atkinson H.J. 1977. Physiology of
Nematodes. Columbia University Press, New York. Pp. 121, 123, B — u3 Christie, 1937, Hyman L. H., 1951.
The Invertebrates. Vol 3. Mc-Graw Hill Book Co., New York. P. 253. Hepenevamano ¢ paspeuieHus)
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KOTOpBIe 00pasyloT HeGOoABblIoe YHCTO
TaMeT, rOHamH COBBIYMAO H3OTHYTHIE (CM.
pHc. 22.19, A). ¥ napasMTHYECKUX BH-
J0B, 06PA3yIOIIMX rPOMATHOE IHCAO Ta-
MET, NOJNOBHIE XeJIe3bl YacTo OYeHb
IIHHHBIE H 06pa3yioT MHOXECTBO ITe-
TesMb. Crienol KOHel TOHamM IpencTaB-
JdeT coOOR repMEHATHBHYW 30MY, Iie
IPOHCXOAST MUTO3H TOHHMEBHIX KJIETOK
(cm. puc. 22.19, A). Octapwascsa Yacts
TPpYOKM mofpa3fencHa Ha Creuyaauiu-
POBAHHHIE YYACTKH, BHITIOMHAIONIHE Pa3-
NMHYHBlEe GYHKIMH, BKIIOYAT 30HY Meit-
OTHYECKHX AeNeHUH, nocie KOTOpBIX
TOHHH CTAHOBATCA raMeTamu. ¥ GONb-
{IMHCTBA HEMATON TaMETOTeHe3 IMPOKC-
XOIHT B MPOLIECCE MPOABIDKEHHS KIETOK
mo TPYOKe K MONOBOMY OTBEPCTHIO (CM.
puc. 22.18, 4, 22.19, A).

CaMUB HMEIOT OMH WIH ABa TpyO-
YaThIX CeMeHHHKa. Kaxaplil n3 Hux no-
CTENECHHO pacIiMpAeTCs: B AIMHHEBIN ce-
MABBIBOIALIMI NPOTOK {CM. pHC. 22,18,
A). B onpeneneHHOM MecTe CeMANPOBON
pacimpsercs, od6pasys ceMeHHOM Iy3bl-
PEK, B HEM COXPaHAIOTCA CIIEPMaTO30H-
IObl, MOMABUIHE TYONA H3 CEMEHHWKOB.
CeMeHHOH! My3HIpeX COSTHHIETCS ¢ 06-
JIACTRIO NPOCTATHI ¢ CEKPETOPHBIMH CTCH-
kaMH. Kieikue BrueneHHd npeacTa-
TEAPHOH XeJe3bl NPENITONOXHUTENBHO
CIOCOBCTBYIOT COBOKYIUIeHHIO. KoHeu-
Hasg 00nacTb CeMANPOBOIA NpeACTaBis-
eT cO00H MBILIEYHBI! ceMAU3BepraTehb-
HBIH TIPOTOK, KOTOPHI OTKPHIBAETCA B
knoaKy. IlpAaMas KHIIKa caMia — MHO-
rouenepoii oprak. OHa coGHMpaeT M He-
NepeBapeHHbIE OCTATKH MUIUU, ¥ CHEp-
MY H3 CeMANpeBOna (Ha NATHHCKOM SI3BI-
K€ CNIOBO K204Ka O3HAYaeT KOJUIEKTOp).
CTeHKa KJI0aKH o6pasyeT ABa MeLIOYKA
(cM. puc. 22.18, 4, B). Kaxapit Memo-
YEK CONCPXKHT KONMYIATHBHYW CHHKYIY
B (pOpMe 320CTPEHHOI'0, H3OTHYTOTO
KIHHKA. CrieHHaNbHbIE MBITIBI 0OeCTe-

IHBAIOT BEIMAYHBAHKHC CITHKYN U3 AHYCA.

Y MHOTHX HEMAaTOHI Ha CTEHKaX YIIOMS-

HYTBIX MEIIOYKOB €CTE 0COBBIN y4acToK
YTOMIIEHHOW KYTHKYABI — ryGepHaKy-
JIYM, KOTCDHIHl HAanpapaseT IBHXKEHHE
CITUKYT 4epe3 KIOAKy.

CaMKu MMEIOT OIHY WIH IBe ToHAIbI
(4ro Bonee TMNMHYHO), KOTOPBIE OGBIMHO
OPHEHTHUPOBAHEI B NMPOTHBOIIONGKHBIX
HanpasireHWsX (cM. pue. 22.19, A). Auu-
HHK (3apofpllieBas o6lacTh), Haxons-
IIMIHCA B BEpXHEH YacTH roHas, nepexo-
IHT B AHLIEBON M 3aTeM B 3HAYMTEILHO
Gonee LIHPOKYIO, YIVIMHEHHYIO MATKY.
HlBe MATKU COCTUHAIOICH U OGDPA3VIOT
KOpPOTKO¢ 00LIee BIaraiiie, KoTopoe
OTKPBIB2CTCH XKEHCKUM IONOBLIM OTBED-
CTHeM, PacClIOIOXEHHHM Ha OprommHoii
CTOpPOHE B cepeayHe Tena, PenpomyKTHB-
Hasg CHCTEMA CAMKM HE3aBHCHMa OT KH-
WeYHHKA, ¥ caMoK Her knoaku. (EcTe
OZHO CEMEHCTBO MOPCKHX HEMATom —
Oncholaimidae, y npencraBureneii koto-
POr0 CYLIECTBYET CNOXHAA CHCTEMa Ka-
HaJIOB, CBA3HIBAIOILAA XEHCKYIO MO/IOBYIO
CHCTEMY ¢ KHIIEeYHUKOM, OYHKIIMA 3Tod
CHCTeMBI HesiIcHA. — Ilpumey. ped.) Pens-
edbHas KyTHKY/SIpHasi BYJIbBA OKPYXaeT
noipoeoe orBepcrne. HeGonbimol oTpe-
30K NMONOBOH TPYGKH CaMKH B 6OABIIMH-
CTBE CNYYacB MCIOAB3YETCA IUIA XpaHe-
HUA CIEPMH, B TO BpeMs KaK ApyIve
VYACTKH BHITNONHAIOT CEKPETOPHYIO PVH-
KIIHIO HJIM CAYXKAT XpaHWIHILEM OILIO-
JOTBOPEHHBIX AHIL.

N3BecTHO, 4TO Y HEKOTOPHIX BUAOB
CaMKH BBLICMAIOT (HEPOMOHB, MPHUBIE-
Kawliue caMuos, BepostHo, 9TO gBIe-
HH¢ WHPOKO PACTIPOCTPAHEHO Y HEeMa-
Tod. BO BpeMs COBOKYTINIEHHA 3arHYTHIH
KOHEll, Tea caMila OBEYHO 3aKpy4ylBa-
STCHA BOKPYI TeJIa CaMKH TAKHM 06pazoM,
YTO aHaNbHOEe OTBEPCTHE CaMlia IIOTHO
NPIKHMAETCAd K IONOBOMY OTBEPCTHIO
caMKH (cM. puc. 22,18, I'). CaMmer Bcras-
ASeT CTIMKYARl B BYABLBY CAMOK H pPac-
WIHNpAET €ro, obecneunBasas nepegayy
CHepMEI BO Blaranuine. CriepMaTto3onib
y HEMAaTON He UMEIOT XTYTHKOB. ¥ He-
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KOTOPBIX BHAOB OHH ITEPEABHTAIOTCA aMe-
GoumHEM ciocoboM (M. pc. 22.18, B).
IMocae coBOKyTLIEHHA CIIEPMATO3OH-
IBI IEPEeMELLIAIOTCA B CeMATPHEMHEK, T
MPOMCXOTHT OIUIOAQTBOpeHKE. OIIozoT-
BOPEHHSIE AHIIA (3UTOTH) BBEIAEIISHIOT TOM -
cTyi0 000NOYKY OILIOZoTBOpeHHA. OHa
3aTBepOcBacT M 06pasyeT BHYTPEHHIOK
4acTh AiueBot 06omouku. Ha 5Ty BHyT-
PEHHIOW ODOMOUKY SMUTENHEH MATKH CEK-
PEeTHPYET BHELIHUI cnoii. BHemHas mo-
BEPXHOCTb ML HEMATOL MMeEET BHAO-
CTieHHYHBIN MOBEPXHOCTHHIH pefibed.
DTO TI03BOLICT MEANLIMHCKUM pabOTHH-
KaM WIH BeTepHHapaM uaeHTHhUIIHpo-
BaThk BHIOEYIO MMPHHAANEXHOCTE Tapa3H-
THYECKIX HEMATOI, MCCHEMyA TIpOOBI (CM.
puc. 22.19, 5, B). fiina Hemaron Xpa-
HATCA B MATKE BIUVIOTh OO OTKJIAAKH.
Hepeaxo sMOpuoHATBEHOE pa3BHTHE Ha-
YHHaeTcs elle B MaTke caMKH. Hekoro-
pHIE HapasHTHYeCKHEe HeMATOObl H CBO-
GONMHOXKMBYIING BHALL, HAIPUMEP YKCYC-
Hasl yTpMLa, XHBOPOISLINeE.
Hekortopsle MOYBSHHBIE HEMATOIRI,
HanipuMep Caenorhabditis elegans, rep-
Magponut. CHavana B TOHale pasBH-
BalOTCA CTIEPMATO30HILI, a TIOTOM OHH Xe
OIUTGZIOTBOPAIOT MPOU3BEACHHEIC B 5TOM
Xe roHage aiuexnetku. Kak mpasmio,
repMachpoIHTHEIE 0COGH HE¢ CKpelHBa-
I0TC MeXOy coGoll, ONHAaKo B repMa-
pOAHTHBIX MOMY/ISILNAX STOTO BHIA Bpe-
M# OT BPeMEHH MOABIAIOTCS caMUB. OHI
KONYJIUPYIOT ¢ repMmadpoauTaMu, 4TO
o0ecleUHBacT PeKOMOGMHALIMIO TEHOB,
ITapTeHOreHes CTPOro J0KA3aH TOJNBKO
Iisl HEKOTOPEIX MOYBECHHEIX BHAOB HEMA-
ToA. CylIecTBYeT HEMAIO BHACB, ¥ KO-
TOPHIX CAMLIBI He OBLUTH HailASHEI,
[Ipouecc oTKNANKH SHII CBOBGOTHOKH-
BYLIMMH HEMATOAAMH €HIE IUIOXO0 H3y-
yeH. MopcKie BUIB PelKO OTKIAAHEBA-
10T Aitna xiaacTepaMy (o 50 AHL B KaX-
noM). HazeMHEIe BMABI MOTYT IPOH3BO-
JUTE A0 HECKOJIBKWX COTEH SHL, OTKMa-
IOBIBAEMBIX B HouBe. CaMKa MapasiuTHye-

CKOH HEMATOIBL AScaris MOXKET IIPOH3BE-
CTH HECKONBKO MHJUTHOHOB AHL, OTK/A-
npieada no 200 Teic. suil B neHb. PaHHee
IpobneHue HeMaTon He OTHOCHTCH HE K
CIIMPaNIbHOMY, HH K PAIHAILHOMY THITY.
OHo HaYMHAeTCA KaK acCHMMETPHYHOE,
HO BCKODE DAcCTIONOXEHHE O1acToMepoB
CTaHOBHTCA OHIaTepanbHBIM. Pazsutle
JeTePMUHHPOBAHHOES, ¢ PAHHHM oOlpe-
AeSICHHEeM CyIB0H OYAYLWIMX ITONOBBIX H
COMATHYECKHX KIeTOK. B smOpuoHann-
HCM Pa3sBHTHH HEMAaTO4 HMEeT MECTO
JTAMHEHYUHS XpoMocoM (pHc. 22.20). [pn
9TOM OJacTOMEphl, IPeIHA3HAYECHHDBIS
CTaTh COMATHYECKUMH KieTKamMHu (OHH
obo3HaualoTca cuMBonaMt EMS, A u B),
TEPAOT YacTh NEHETHYCCKOrQ MarTepua-
Jla, KOTOPLIH He TOHAIODUTCH CleAyio-
UM TTOKOJICHUAM KIEeTOK, TOABKO KIeT-
KH 3apoapiuepoil TMHUAHK (P;) coxpaHsioT
MOMHBIA reHoM. {(deTepMUHUPOBAHHOE
pPa3BHTHE H JMMHHYLIMSI XDOMATHHA CBO#-
CTBEHHBI HE BCEM HeMaTtomaM, B wact-
HOCTH, MOPCKHE HeMaTOgH oTpsiaa Eno-
plida obnazaiT HeNepMHUHHPOBAHHBIM
ApobneHUeM H XapakKTepH3IVIOTCH IT10-
30HUM YCTAHOBACHHEM OMAaTepanbHoOi
CHMMETPHH B Pa3BUTHH, — [Ipumes, ped.)

HeMaToasl AEMOHCTPHPYIOT SYTEHIO.
KineTouHnsie geneHHA (HMCKIIOYaA KIeT-
KH TOHAJ) TIPEKPALlAIOTCs He3aIolro Jo
KOHHA 3MOPUOHANBHOTO pa3BuTHA. Ta-
KM 00pa3oM, YHC/IC KISTOK B3pOCIOrO
JHBOTHOTQ NMOCTOAHHO 1 XAPAKTEPHO JTA
BHIA, (DyTeNnHA XapakTepHa AalleKo He
I BceX HeMarod. BoNbIIMHCTBO CBO-
GOOHOXHMBYIUMX MOPCKHX HEMATOZ HE
00NajalT NOCTOAHCTBOM KIETOYHOI®
coctapa. — [lpumeu. ped.) PasniuuHbIC
OPraHH H TKaHH TakKxke coiepxar puk-
CHPOBAHHOE YHCIIO KNETOK, GONBLIMH-
CTBO M3 KOTOPLIX UMEETCA VXe KO Bpe-
MEHH BEUTYTUIGHHS MOJIOOBIX 0CO0ei u3
Adua. Tak, Hampumep, B3pocinas ocobb
Rhabditis umeer 200 HepBHBIX KIETOK,
120 snsaepMaTBEHBIX KNETOK H 172 xier-
KH MHICBapHTENbHOTO KaHana. [ep-
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BLIGpOlICHHE® B LHTOILTA3MY

YHACTKH XPOMOCOM BrIGpoLIeHHRIT reHeTH1eCKHIl MaTepHan

EMS P, B
BIGPOLLEHHHI
(3"":’1:““;‘;”” TEHETHYECKMI
" MaTepHal

Puc. 22.20. HpobneHue AHLEKIETKH HEMATOH.

JIuMuaynMa xpoMaThita y Parascaris geguoruin HA pAHHHX CTAAHAX PA3IBHTHA. Bo BpeMsa nepeblx AeAeHHI
HEKOTOPBIX BHAOB HEMATOH XpOMOCOMBI BO BCEX KIETKaX, HCKIIIOYad CTBOJOBBE KIETKH 3apOILIIIeBoi
aneni {P;), GPATMEHTHPYIOTCA H OTTOPIAIOT HEKOTOPHE YYACTKH, KOTOPHIE NETCHEPHPYIOT. YAaNeHHBIE
¢parMeHTH IPEANONOKHTEALHO CONEPXAT NeHETHUECKYIO HHGOPMALMIO, HEOGXOIHMYIO TOJIBKO LIS KITETOK
3aPOABINERON AMHHH, 3 He JUTA coMaTuMecKnX. Takum o0pasoM, ¥ TaKMX HEMATOH, Kak Parascaris, TeHe-
THdeckaa nudupepeHUHALMA TIPOMCXOIMT O4eHb PAHO, YKe Ha CTAIMM ABYX KIeToK. Biacromepn A u B
IAI0T TPEHMYLIECTECHHO DKTONEPMAIBHEIE KIETKH, Torda kak EMS-6racToMep AaeT 2HAONEDMANBHBIE,
Me30IEPMANBHEIE W CTOMOHEANBHEE KIeTKH, P; laeT ramMeThl (adanmuposano u3 Boveri T. 1904. Ergebnisse
iiber die Konstitution der chromatischen Substanz des Zellkerns. Verlag Gustav Fischer, Jena, Germany. P. 27)

MadponuTHeie ocobu Caenorhabditis ele-
gans Beerma uMerT 959 coMaTiyecKHux
snep. Tonpko KneTKH 3apodbllueBoi u-
HHH NpONOIKAIOT JENUTECA IOCAe Ha-
CTYILICHHA B3POCNOTO COCTOAHHA M HX
yycao pazTHaHo. TMockoneKy yBenwde-
HISL YHCAA KIETOK BO BpeMsi IMOCTIMO-
PHOHANILHOTO Pa3BHTHA HE MPOUCKOIHT,
pocCT HeMAaTOH TI0 Gombpliel 4acTH npo-
MCXOIMT 33 CYET YBEAMYEHHA pasMepoB
KIIETOK.

KHM3HEHHBIH IWKJ BKIIOYAET CTAIHIOQ
AHUA, YEThIpe KOBEHHJIBHBIC CTagHH U
CTAmMI0 B3pOCcHoi HeMaTonwl. Pa3surue
npAMOE, ¥ MOJOOEIE OCOOH MMEOT I10-
9TH BCE OPraHH YK€ B MOMEHT BEIXOHA
3 si0a, 33 UCKTIOHEHHEM PETIPONYKTHB-
HoH cucTeMBl. PocT Ha npoTskeHUH Ye-
THIpeX IOBCHWIBHBEIX H OTHOM B3pocioif
CTAAHH COIMPOBOXIACTCH YETHIPBMA
JHHBKAMH. ¥ HEKOTOPERIX BHAOB NIEPBLIC
_IIBE U3 HHAX MOIYT MIPOHCXOAHTE Mol 06o-
AOYKOH sifla 40 BRUTYTUTeHMST. AKHBOT-

2 Pyaneprvd

HOE CTAHOBHUTCS B3POCHBIM TOCIE YeThI-
pex auHek. Bonbllie HEMATONH He JIH-
HSIOT, HO WX POCT MOXKET MPOAGIDKATECA
H MOCHe YeTBEPTOH THMHbKH.

TIAPA3HTH3M

MHOXeCTBO TApasHTHYECKHX HeMa-
TOA TIOPAXAIOT XHBOTHHIX W PacTeHHd,
MpHHALNMEXKAILHE NMPAaKTHYCCKH KO BCEM
TAKCOHAM, MpOABJIsAs pasHooGpa3Hbie
THIIEL [MAPA3HTHYECKHX B3aMMOOTHOLIE-
HUMIi ¢ UX X035¢BaMH. B coctaB HECKOb-
KHX KPYIIHED TAKCOHOB HEMATOX BXOJIAT
KaK ¢BOGOTHOXHBYILIHME, TAK M apasH-
THYeCKHE Buabl. [lapasuTH3M, BEpOAT-
HO, BO3HMKAJN ¥ HEMaTod MHOTC pas.
HemaTonsl 3aHHMAaNN 2KOJOTHYECKYIO
HHIIY MMAPA3HTOB Ha PadTHIHBIX 3TANaX
SBOJIOLIHHA LBETKOBBIX PACTEHHI, HAce-
KOMBIX, aMHHOTHYESCKHMX IMO3BOHOYHBIX
XHBOTHBIX U APYTHX TPYIII OPTAHH3IMOR,
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KOTOPbIE SIBIAIOTCS OOBEKTOM Mapasu-
TH3Ma HeMaTod. Y HeMaTo/ CYILIECTBYIOT
TOYTH BCE BAPMAHTHI OTHOLLUEHUN MekK-
Ay XO03sMHOM W napasutoMm. Ha omHom
MOJIIOCE — TMOJHOCTBIO CBOGOIHOXMUBY-
LIUe HEMATOMbI, HA JAPYTOM — HEMAaToO-
Abl CO CJOXHBIM JKU3HEHHBIM LIMKIIOM,
B KOTOPBIH BOBIEYEHO MHOXKECTBO X035~
eB. Hekoropeie HemMaToabl ABASIOTCS
HAPYXHBIMU [apasuTaMM, Apyrue —
BHYTPEHHUMH napazutamu. OIHHU BUIbI
NapasuTHUPYIOT HA PACTEHUSX, Ipyrue —
NAPasUTUPYIOT Y XKMBOTHBIX, 4 KOE-KTO —
Ha Tex u apyrux. (Ctporo roBopsi, He-
MaTtoll, MUTAIOIUUXCS TKAHIMH PACTEHMIA,
HEJTb35 HA3bIBATH Mapa3suTaMu, BEIb TOT-
J1a ¥ HTAIOUINXCS PACTEHUAMM HACeKOo-
MBIX Hag0 cuMTaTh napasutamu. [lpa-
BMJIBHEE CUMUTATh TAKUX HEMATOI PACTH-
TENbHOAAHBIMU. — [Ipumey. ped.) Unor-
la MapasuTUPYIOT MOJIO[bIE 0COOH, MHOT-
[1a B3pocible, HHOTAA BCE CTAAMM XU3-
HEHHOI'O LIMKJIA IIPOTEKAIOT BHYTPH XO-
3gMHa. Y HeOOJBLIOro yMcaa HEMaTol
MapasuTHPYIOT TOJBKO KEHCKHE OcoOH.
Y BOJIBIIMHCTBA BHICOKO MPUCIOCO6IEH-
HBIX MapasuTOB BECh XU3HEHHBIN LIMKJI

Puc. 22.21. TlapasuTHyecKue HEMATOJIBI.

Bspocnbie ocobu Ascaris suum B TOHKOH KHILKe
cBuHbH, Tak xe BRITAAAAT U Ascaris lumbricoides.
NapasuTUPYIOLINE B KUINEYHHKE 4enoBeka (u3
Schmidt G.D. and Roberts L.S. 1985, Foundations
of Farasitology. 3rd FEdition. Times Mirror/ Mosby
College Publishing, St. Louis. P. 491)

hlpz/ijura

00OMX MMOJIOB MPOXOANT B OPraHu3Me
XO35IMHa. Y HeMaToll BO3MOXEH OIHMH
XO35IMH WM, KakK y OONBIIMHCTBA Crie-
UMATU3UPOBAHHBIX MApa3sHTOB, ABA XO-
351MHA, OJMH M3 HHUX MPOMEXYTOUYHLII, a
IOpyroi oKoHYaTebHbI. B 6onbmHCTBe
CJIy4aeB HEMATOIbI, UMEIOIIINE BObLIOE
MEIMIIMHCKOE WM BeTepUHAPHOE 3HA-
YEHUE, OTHOCHATCSI K BBICOKOCTIELIMATIH-
SHPOBAHHBIM BUIaM. Y TakuX BHIOB
B3pociibie 0cobM 060MX 1M0/I0B napasu-
TUPYIOT Ha MO3BOHOYHOM XO3SIMHE MU
HECKOJIBKMX X03sieBax.

Cpean HeMaTo, MMEIOIINX TOJIBKO
OIHOTO XO03AMHA, BAXHOE MeIULIMHCKOE
3HAYEHWE UMEIOT acKapwjbl, aHKHUIOC-
TOMBI, OCTPULIbI H TPUXUHEILIBI.

ACKAPOHIHBIX HEMATOM, KOTOPBIE TTH-~
TAIOTCA COACPXKUMBIM KHILEUYHUKA JTI0-
nei, cobak, KoleK, CBUHEH, KPYITHOrO
pOraToro CKota, JIomaaeun, Kyp u 1pyrux
TO3BOHOYHBIX, OTHOCAT K cambiM GOb-
LIUM HeMatonaMm. (D1o HesepHo. CaMbie
KpPYIHBIE HEMATOAbI — 3TO IPEACTABU-
TeJM OoTpsina Spirurida, Hampumep yxe
ynoMuHasluasics Placentonema gigantissima,
pasMepbl KOTOPOH MpeBbILAIOT 8§ M. —
lpumen. ped.) Bech XKM3HEHHBINH LUK
3THX HEMATOoI, MCKJIIoYasl CTaauIo sifla,
MPOXOAUT B OpraHU3Me eIMHCTBEHHOrO
xo3siuHa. Ilepenauya HOBOMY XO3SIMHY
JOCTHUTAETCs MyTEeM MONagaHus BHYTPh
SULL MM MOJIOAbIX ocobeit 13 dexanuii
npenpiayuiero xossuHa. [locne nonana-
HUS B KMILIEYHUK XO039HHA MOJIObIE OCO-
OM BBIXOAAT U3 SML ¥ OBBIYHO TIPOHU-
KaloT 4Yepe3 CTeHKY KHMIIEYHWKA XO35U-
Ha B KPOBEHOCHYIO CUCTEMY, IO KOTO-
PO MEpeHOoCATCSI K JIETKUM. 31ech OHM
MPOHHUKAIOT B albBEOIBI U MHIPHUPYIOT
00paTHO B KULIEYHUK YEpe3 TPaxew,
IMOTKY, MULLEBOJ W KeJIYI0K.

Ackapuna Ascaris lumbricoides, napa-
SUTUPYIOLLIAs Y YeJIOBeKa, SIBJISICTCSl Ofl-
HOH M3 CAMBIX U3BECTHBIX MApasUTHYEC-
KHX Hemaroj (puc. 22.21). Ona poctu-
raet 50 cM B WIKMHY, XOTA GOMBIIMHCTBO

EC T uf
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.ocobeli MMEIOT MeHbLIIHe pa3Mepbl. BHAB
3TOrO pOIa IMPOKO PAcIIpOCTPAHEHB IO
BCEMY MHDPY, BKJIKOYaA OTr0-BOCTOK
CIIA. Aifua ackapua Besgecymu. OHH
nonanaloT Jake Ha OyMaXHbIe AeHbIH H
HA JpYyTHe HaXONAMecad B IOCTOSHHOM
ofpaimeHHH npenMers. ManeHbpkye JETH
ocoBeHHO MOABEPXEHEl 3apPAaXKEHHIO aC-

KapHIaMH H3-3a TPUBLIYKH OONH3BIBATD

H TIHYTh B POT pa3Hbie npeaMersi. Pas-
BHBAOILMECA AilIa HEOOLIYAHO YCTOMH-
YHBH K HeGNaroNpUATHBIM YCIOBHAM
OKpyXawllied cpeas H MOIYT OCTARaTh-
CA XKU3HECTOCOOHBIMM B TMOYBE B Teue-
HHe 20 neT. STH YepPBH MHTAIOTCA XHI-
KUM COHepXHMHM KUIDeYyHWKa, a He
KpOBBI), HO B TAXENBIX CIYYasAX OHHM
MOTYT MOCIYXUTh IPHYHHOH IHCTPODHH
y JeTei, A MACCHBHOE 3aPAXCHHE MOXKET
MPHBECTH K 3aKYNOpKe KHIIEYHHKA H
cMeptd. Ou3HONOrHYECKNE HCCIeNoBa-
HHA TOBOPAT O TOM, 4TO aCKAPHMIE! BLI-
JEJISI0T MHrMOHTOPE PEPMEHTOB, KOTO-
phie 331IMILAIOT YepBA 0T AeHCTBHA 1H-
IMeBapHTENBHHX COKOB X03aMHa. Ecim
3T0 TaK, TO NMOAOGHBI MEXaHWU3M, BO3-
MOXHO, HCIOJIB3YeTCA OOIBIIHHCTBOM
OPYTHX OOMTAIOWIMX B KHMIIEYHHKE He-
MATO/.

BNH3KOpOACTBEHHEI BHA acKapui
Ascaris suum, NapasUTUPYIOWKA B CBH-
HBSIX, BO3MOXKHO HMead OfLIeTO MpenKa
¢ BHAAMH, MApPa3HTUPYIOLUHMH Ha 4eJio-
BeKe. ACKapHbl NepelUTd W00 OT CBH-
HBH K 4enoBexky, nubo Haobopor (Ha-
ApaBIcHNE HEM3BECTHO). 3TO MPOU3OLI-
10 okoi0 10 ThiC. N€T, B TO BpeMs1, KOTHA

JIOAH M CBHHBY XWIH B 6IHM3KOM ¢006-

IIECTBE, YACTO B OMHOW XMXHHE HIH
yoeXxMuE B MPHMHTUBHLIX XO3AHCTBAX.
C yaydumieHWEM YCTOBHIA XKM3HHM (A
JoNei) H yMeHbIIeHHueM KOHTAKTOB
moaeH H ¢BHHeM IMOTOK reHOB MeXay
IBYMS MONYIALHAMHA aCKapyl Mpeppaji-
cA, ¥ NIPpeNKOBHN Ascaris pasnenunca Ha
JBa OYeHb MOXCXKMX BHAA, M3IBECTHHIX
CEroaH4.

Toxocara canis u T. cafi — nBa He-
KPYIMHBIX MPEACTaBuTeNsl aCKAPOHIHKIX,
KOTODHE BCTPEUAIOTCA ¥ cobak U KOLIeK
cooTBeTcTBeHHO. LlIeHKOB M KOTAT pe-
TYIIpHO U30ABIAIOT OT 5TUX NMapasnToB.
DTH uepBH MOTYT TAKXE 3apaXaTk 4eo-
BEKa, HO OHH Heé MOTYT HOPMAJILHO MM -
pPHpPOBATb B HEMOAXONALLEM XO3IMHE M
MOTryT NOru6HYTE B M0G0 TKaHH. JTO
ABJIEHHE M3BECTHO B MEAMIIMHE N0 Ha-
3BaHHEM BHCLEpalbHasg NHYHHOYHAA
Murpaums, CreneHb cepbe3HOCTH Mopa-
XeHHA OpPTaHOB TaKHMH MHIDHPYIOIIH-
MU THUMHKaMH 3aBMCHT OT THI& TKaHH,
B KOTOPYIO OHH BHEIDHIHCD.

AHKMIOCTOMB 1 HegaTOpn (Ancylo-
stoma W Necalor) TaKKe ABILAIOTCA OOH-
TaTeJIAMH MHIIEBAPHTENIBHOIO TPAKTA M0-
3BOHOYHBIX, HO B OTIMYHE OT acKapHl
OHM THTAIOTCA KPOBBIO X03AHHA. B po-
TOBOM MOJIOCTH 3THX 4YepBeil ecTh peXy-
He IIACTHHKH, KPIOYKH, 3yOBl HITH KOM-
OUHAIIMH 3THX CTPYKTYP, KOTOpHIE CITy-
XKAT A MPUKpEIVIEHHA U pa3phiBaHMs
CTeHKH KMIIeUHHKA: (cM. pHc. 22.13, I).
Ecin B opraHusMe 4eJIOBEKA OKA3BiBa-
eTcs GoNElle 25 aHKWIOCTOM, 3TO MPH-
BOIMT K Cepbe3HbIM TOCACICTBHAM H3-
3@ MOTepH KPOBH H NOBPeXIEHUS TKa-
Heli. BapocnHil yepBb MOXET XKUTh B XH-
IIEYHUKE 0 ABYX JIeT. AHKHIOCTOMO3 H
HEKATOPHO3 IIKPOKO pacnpoCcTPaHEeHbl ¥
mopen. Taxk, Gonee 380 MJIH 4YemoBeK
japaxeHbl uepBeM Necafor americanus,
KoTOpHIil LIMPOKO pacnpocTpaHeH B TPO-
MHKAX Mo BceMy MHDPY (HECMOTps Ha
crielpHuecKoe «aMepHKaHCKoe» Ha3Ba-
HHe). KusHeHHRM OHEN aHKUIOCTOMBL
BKIIIOYAET CAOXHBIK MyTE MHUTpaLMi,
KOTOPHIH NMPOXOIAT IOBEHWIbHBIE OCOOH.
OIUI0AOTROPEHHEIE STiflIa TIOKHAAIT XO-
3A1MHa BMeCTe ¢ ero deKanmaMH, d JIH-
YUHKH BRUTYTUTAIOTCA BHE TENA XO3AHHA
B nouBe., Monoapic ocodH NMonagawoT B
TE10 HOBOTO XO3MHMHA, BHEAPAACH 4epe3
xoxy (Ha Horax mojleil), H 3aTeM nepe-
HOCSITCS ¢ TOKOM KpOBHM B Jerkue. M3
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JIETKHX MOAQIHE OCOO0HM MHIPHPYIOT B
Tpaxelo H rOTKy. YemoBek nNpornareisa-
€T MOJIOZBIX HEMAaTOd, H OHHU ITOTAIzIOT
B KHNICYHUK, MPHKPEINAIOTCE K €ro
CTeHKaM M HaYMHAIOT TUTATBCS KPOBBIO.

OXCHYPHIHBIE HEMATOMBI, H3BECTHBIE
B NPOCTOPEYHH KaK OCTPHHM, UMEIOT
Gonee MpocToi XU3HEHHBIH UK. DTH
MaJIEHPKHE HEMAaTONBI MAapasUTHPYIOT B
MALIEB2PUTEIBHOM KaHAJIC MO3BOHOYHBIX
U 6eCro3BOHOYHHX. 3apaxeHHe OGbIu-
HO TIPOMCXOIMT MYTeM MPOTNATBIBAHS
AN, NIepeAaHHbIX ¢ (PeKaTHIMH OT Npe-
Apayero XosdnHda. Ilocne nonaganms
BHYTPE MOMOABE OCOOU BHIBOIATCA W3
ULl ¥ Pa3BHUBAIOTCH B ITHILEBAPHTEHb-
HOM TPAKTe HOBOTO XO3MHA. CHOXHON
MHUTIPAIHH ¥ 9THX HeMaToI HeT, YenoBe-
yeckad ocTpuua Enterobius vermicularis
nopaxaeT geTe BO BceM Mupe. CaMka
9TOT'0 MEpPBA BHITION33€T M3 AHAILHOTO
OTBePCTHS XO3HH2 HOYBIO H OTKJIAALI-
BaeT SANA B 0GMACTH AHABHOIO OTBEp-
crus. Ilpu NBUKeHHM CaMKH BO BpeMA
OTKNANKHM MU peOeHKY CTAHOBUTCA IIIe-
KOTHO H OH PacyechIBaeT MECTa OTKIaN-
KH AHU, KOTOpPEIe NOMNamaioT MoI HOI'TH.
Orryna sifia monanalor B poT Toro xe
HIH IpYroro pebeHka.

!llli
tuJulliillnull.llllillll
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Puc. 22.22. TlapasuTudyecKie HeMaTOMbL.

Monoaeie ocoGu Trichinella spiralis B u3BecTKO-
BLIX I[HCTaX B CKEMETHHIX MBHLLAX XO3AHHA {70
Chandler A.C. and Read C.P. 196i. Introduction
to Farasitology. John Wiley and Sons, New York)

Tpuxnsenam raxke mapasuTHPYIOT B
OUINEBAPHTEIBHOM TPaKTe MO3BOHOY-
HHIX, 0COOEHHO NTHI U MACKOIHTAIO-
wuX. Bnacormasm Trichuris, xorophie
3apaxaroT JmoneH, cobak, KoIeK, KpyTr-
HHIH POraTHIt CKOT M APYTHX MJIEKOITH-~
TAIOWHX, OTHOCHTEABHO Majbl (UIMHA
4YeJ0BEYECKOI0 BAacornasa Trichuris
trichura oxoJ0 4 cM). Hanbosee u3pecr-
HBIH NpeNCTaBUTENb TPUXUHELTHA, TFi-
chinella spiralis, TOpaxaeT MIEKOMMTA-
IOIIUX H CTAHOBMTCH NMPHYMHOI Taxke-
JI0T0 3a00NeBaHUS ~— TPHEXHHELI3a, DTOT
MEJIKUI{ YePBb, KOTOPLIH XHBET B CTCH-
K€ KHUIEYHMKA, ABAACTCA XHBOPOMS-
UMM, U €TI0 MONOAEIE OCOOH IepeHoCsT-
¢4 KPOBBIC B MONEPEYHO-NONOCATHIE
(CKeneTHbIe) MBIILLL TaM 10BeHIWIbHEE
oco0u 06pasyoT KANbUUHLMPORAHHbE
LIMCTH, H ¢CMH 3aPaKeHHE CHITBHOE, MO-
I'VT BRI3BATh BOCIMANIEHHUE, CLTRHBIE 60K
H cynopork (puc. 22.22). Tlepenaya opy-
TOMY XO3THHY OCYHIECTRIBIETCA, TOMRKO
SCNIH BHYTPR OPraHM3MAa MONAafaeT CBe-
Kee MACO ¢ uHcTaMu. TakuM ofpazoM,
Y HEKOTODBIX XHBOTHBIX, TaKHX, KaK
KPBICHI, TPHXHHETA MOXET OHITh Napa-
3HTOM C OOHHM XO3AHHOM, TIOCKOJNBKY
KDBICBI €IAT KPhHIC; B APYTHX CIydasx
(IIpH MApPa3sHTHPOBAHHH B YENOBEKe WIH
CBHHBAX) MMeEETCS ABa XO3AWHaA. Jna
MOoAeH penbIyIHME X039eBaMH OG-
HO aBAAOTCA cBHHBH. o 3Toit npuyn-
H¢ CBHHMHA Nepen ymortpebleHHEM B
NHIIY BCETAA HO/DKHA OBITH MPHUroTOR-
JICHA TIpH BBICOKOH Temmeparype. XKuz-

'HCHHHIH UMK APYTHX HEMaron, Imapa-

SUTHPYIOIIUX ¥ 4eNoBeKa, TpelyeT AByx
X03A€EB, TIPOMEKYTOUHOTO H OKOHYATETb-
HOTO, KOTOPbIM MOXeT OBITh Ye/lOBEK.
DTOT THUN KUIHEHHOTO ILHKIA XapaKTe-
PE€H [N MHOTHX MapasHTHYECKUX HeMa-
TOA, BKTIOYasA GUIADHIA U APAKYHKYITHL.
DQuASPHH — 3TO HUTEBUIHBIE YEPBH, |
KOTOpBI¢ OOMTAIOT B NMMGaTHYeCKUX
Y3N2X M HEKOTOPBIX APYTHX TKAHAX OKOH-
YaTEABHOTO (MTO3BOHOYHOIO) XO3SMHA,
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0COBEHHO y NTHLI W MJIEKOMMTAIOIIHX.
CaMku xuBoposiud, KOBeHMIBHBIX 0CO-
6eil 5TUX uepBeil Ha3bIBalOT MUKpodU-
napusiMu. Kposococylilne HaceKoMble
(Takue, Kak 6J10XM, HEKOTOPEIE MYXH M
0CODEHHO MOCKMTBI) SBJISIIOTCS MPOME-
KYTOUHBIMM X03sieBaMu. bosbinioe uuc-
JI0 BUIOB MMapasuTHUPYeT Ha 4EJIOBEKE,
MpUBOAS K (huasipuosam.

Wuchereria bancrofti, oburapoiias
r1aBHbIM oOpaszom B Adpuke U Asuu,
UMEET THMHYHbIM KU3HEHHBIH LMK C
nByms xozseamu. [TpoMexyTOUHBIM X0~
3AMHOM ABJSIETCS KOMAap, OKOHYaTelb-
HbIM — uesioBeK. B3pocabie ocobu mwiH-
Hble — 0Kk0y10 40 — 90 MM, HO OYeHb TOH-
kue, 0,1 —0,2 MM B iuamerpe. OHM Xu-
BYT V KOHEUHOTO XO3fiMHA B JuMdparu-
YeCKMX TPOTOKAX, pPaclojloXeHHBIX ps-
ooM ¢ uMdaTHUYeCKUMH y3naMu. 31ech
U3 MPOAYLUHMPYEMBIX CAMKaMW SHIL Bbl-
JYIUISIIOTCSE MUKPOWISIDUU, JKUBYILIWE B
kpoBu. Houslo (korpa Gounbliie BCEro
KyCaloT MOCKUTBI) MUKPODWISIPUM MUT-
PHPYIOT B TOBEPXHOCTHBIE KPOBEHOCHBIE
cocyibl X03gMHa. MOCKHUTBI 3apaxalor-
¢s1 MUKpOGIISpHaME ITPH MUTAHUKA KPO-
BBIO 3apaXXeHHOro uenopeka. Passurue
BHYTPM HACEKOMOTO BKJIIOYAeT B cebs
nepeMellieHue MUKpouiaspuit depes
MUIIEBAPUTENIbHBINA KaHal K TPYAHBIM
MBIIIILIAM W, B KOHEYHOM cuere, B Xobo-
tok. Bo Bpems nmuTaHus MOCKWUTA MHK-
poduaspMM MONAAAT B CJEIYIONIETO
OKOHUATEIBHOT0 Xo3auHa. Tsokesiil pu-
JISIPHO3, Korjaa auM@aTHuecKue cocylbl
3aKYIMOPHUBAIOTCA OOMBIIMM KOJTMYECTBOM
yepBeil, MPUBOAUT CHAYAIA K CEPLE3HO-
MY, HO KPaTKOBpeMEeHHOMY IuMparniyec-
KOMY BOCHAJIEHHIO ¢ DOIBI0O U KapoM.
[MosnHee yBeJnUueHUEe MOPAXKEHHON co-
eIMHUTEIbHOM TKAHM MOXET INPUBECTH
K CTpalIHBIM OT€KaM HOT, PyK, IPyau M
MOLIOHKH — K 3aboJjieBaHMIO, KOTOpOE
HasblBaercs snedanTuas (puc. 22.23).
B Haim IHM TaKue KpaiHKue cliydau yxe
He SBISIOTCS HEM30eXKHbIM Pe3yJbTaToM

Puc. 22.23. Tlapasurnueckue HeMaTo/dbl.

Maument ¢ Taxenoi dopmoit «cioHoBol bones-
Hu», BhI3biBaeMoii Wuchereria bancrofti

Gosie3HH, XOTSl OHU JO CUX TOp BCTpe-
qaTcs.

Dirofilaria immitis — cepae4Hbli YepBb,
KOTOPBIM BO B3POCIOM COCTOSIHUM XKU-
BET B Cepllle WIMU JErOYHOU aprepun
coDaK, BOJIKOB M JIUC, TAKXKE [EPEHOCHT-
¢Sl C MOMOLIBIO KOMapoB, €ro XH3HEH-
HBI LIMKJI TTIOXOX Ha TakoBoil y Wuchereria.
Loa loa — adpukaHCKUit TTIa3HOM YepPBb,
KUBET B MOAKOXHBIX TKAHSIX 4YeJIOBeKa
u obe3psaH-0abynHoB. YepBh HE3aMETHO
[IepeMelIaeTcs Yepes COeIMHUTENbHYIO
TKaHb TION KOXEeH, HO u3penKa rnepexo-
OWT Yepe3 rnasHoe s10J10Ko, TA€ OH CTa-
HOBUTCS BUIMMBIM And Habioparess
(puc. 22.24).
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Puc. 22.24. TMapasuTuyeckie HeMATOLBI

[nasnoii uepsb Loa loa, nonsyowmii mo POroBH-

ue rnasa (uz Chandler A. C. and Read C.P. 196].

Introduction to Parasitology. John Wiley and Sons,
New York)

JpaKkyHKyamapl — TOHKHME, HUTEBUII-
HBIE YEPBH, KOTOPBIE OOMTAIOT B COEIM-
HHUTEJIbHON TKAHH W MNOJOCTAX TeJa Mmo-

Puc. 22.25.¢ Tapasutnyeckne HeMaTombl.

Puwira Dracunculus medinensis, KOTOPYIO yaans-

10T M3 5I3BBI HA PYKe NMYTeM MEUIEHHOTO HAMATHI-

BaHUs Ha crnMuKy (ghomoepagun awGesno npedo-

cmasaena locydapemeennvim Ofiwecmeennvim He-

caedosamenvcikum Hucmumymom 30pasooxpanenun

Tezcepancrkozo Yuusepcumema o6uecmaentozo 3dpa-
BOOXPAHEHUA)

hlpz/ijura

3BOHOYHBIX — OKOHYATEJILHBIX X035eBax
3TuX Hemarton. HaubGonee wusBecTHBI
npumep — Dracunculus medinensis, xo-
TOPBIi MAPasUTHPYeT B YEJOBEKE U ApPY-
TMX MJIEKOMTUTAIOLIMX, OCOBEHHO B A3uH
1 Adpuke. (B pycckom sisbike 31a He-
Marona HaspiBaeTcsl pumra. — [Tpumey.
ped.) OKOHYATETbHBIM XO3SHHOM PHIII-
Thbl SIBJISIETCS YEJOBEK, d MPOMEXYTOY-
HBIM — NIPECHOBO/HBIE BECJIOHOTHE pay-
KH. [luameTp Tena B3pocioii caMKu pui-
Thl COCTABJISIET OKOMO | MM, a MHa 10
120 cm. IToce nepuona pasBuTist B ro-
JIOCTH Te€JIa M COCHMHUTEIbHON TKaHW
X03siMHa OepeMeHHas camMKa HeMATO/Ib
NIEpeMEUIaeTCs B TOAKOXHYIO TKAaHb W
BBI3BIBAET 0Opa3OBaHME sI3BbI HA KOXKe
(pue. 22.25). PoxaeHHbIe caMKoii 10Be-
HWIbHBIE OCOOM PULITHI BEICBOGOXIAIOT-
Csl, KOrjla 4ejIoBeK OOMBIBAET $13BYy BO-
noi. IMonasumue B BOLY IOBEHWIBHBIE
0COOM PUILTHI MPOIATHIBAIOTCH BEC/IO-
HOI'MM PavyKOM M MPOJ0JIKAIOT CBOE pas-
BUTHE B ero nojocru tena. Korma Ho-
BB OKOHYATENbHBII XO34MH (YeI0BeK)
IJIOTAET MOPAXKEHHBIX PAYKOB ¢ [TUTHEBOI
BOIOM, MOJIO[IbIE OCOOM TPOXOAAT yepes
CTEHKY KMIIEYHHKA B IMOJIOCTh TEJIa WIK
B COCAMHUTEIIBHYIO TKaHb, I/l OHU [10-
pacTaloT /10 B3pOCJIOro COCTOSHUS.
HepBb MOXeT ObIThb yIaNeH XUPYPrii-
YECKHUM MYTEM, HO TPAAWLIMOHHBIN CIO-
€00, Bce eule MPaKTUKYIOUIMIICS cero-
H$l, COCTOMT B MEIUIECHHOM M O4YeHb OC-
TOPOXKHOM HaMaTbIBAHMM YepBsi Ha Ma-
JIEHBKYIO MaJIOuKy M3 paHku. Ecim ToH-
KW M JUIMHHBIA YepBb MPHM 3TOM TO-
PBETCH, PA30BBETCS OUEHB TSKEI0E BOC-
najieHne, Mo3TOMY AaXe UCKYCHBIN Npak-
TUK-LIEJIUTEIb B 3HAYUTEILHON CTEMeHN
rnojaraeTcsa Ha yaavy. YpaneHue sTHUX
YEPBEH APEBHUMM LIEJIUTENSIMH OTpaxe-
HO B JIpeBHEM BpauyebHOM CHMBOJIE —
Kaznylee, KOTOPBIH M CEerogHs sIBJISETCS
aMbGriemoit meauumHbl. Ha Hem n3obpa-
JKEH CTepXeHb (MJIM 4aia), oOBHUTHIH
3Meeid, HO Ha camMoM jeje ata sMbiema

EC T uf
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TIPOHCXOAUT OT NANO4YKH, HAa KOTOPYIO
HaKpydeHa HEMaToAa, KOTOPYIO IPEBHME
OTOXIECTB/SUIH CO 3Meeii. PulliTa — 3TO
OZHa M3 IEPBBIX HEMAaTOH, M3BECTHRIX
YeNoBEKY, Belb O Helf ynoMuHaer buo-
nust. Bepositho, puinTa — Dracunculus —
H OBIIa TeM «OFHEHHBIM 3MEEM», KOTO-
pHii mopasun GUONEHCKUX eBpecB BO
BpeMs ux Gerctsa U3 ErumTa.

PA3HOOBPA3SHE NEMATODA

Adenophorea® (= Aphasmida): [Tonudu-
JMeTHYecKmil TakcoH. BoapmmHcTRO
BHAOB CBOOOHNHOXMBYIIHE; HEKOTO-
pHe mnapasutuyeckue. HebGonbuioe
YUCIIO CBOOOIHOXMBYIL{MX HA3EMHBIX
K TIOYTH BCE M3BECTHBIE NMPECHOBOO-
HbIE 1 MOPCKHE HEMATOAbI OTHOCAT-
¢ K 3TOMY TAKCOHy. AMOUIBI pas-
nEyHO# GOpMBI PACTIONOKEHE [T03a-
au ry6. PasMKa Het, DIHALPMHC CO-
CTOMT M3 OJHOAEPHHIX KIeTOK. BH-
JeAMTEABHAS CHCTEMA TpelcTaRlIeHa
XEJIE3UCTHMH KJISTKAaMH OOGLIMHOIO
cTpoeHus. BuloeanTesibHBE KaHAIH
orcyrerByioT. [lepedcnuM yib He-
KOTOPHIE OTPSAbl ¢ HECKOMBKMMI Xa-
paKTepHbIMH pofamMH: Chromadorida®
(Chromadora, Stilbonema, Desmodora,
Epsilonema), Desmodorida® (Dracone-
ma), Desmoscolecida® (Desmoscolex,
Greeffiella), Dorylaimida® ( Dorylaimus),
Enoplida® (Oncholaimus), Mermithi-
da® (Mermis), Mononchida® (Monon-
chus), Monhysterida® (Monhystera,
Gammarinema), Trefusiida® ( Onchulus,
Kinonchulus, Trefusia), Trichocephalida®
{ Trichinella, Trichuris).

Secernentea® (= Phasmidia): TToutu uc-
KIIOYMTENIBHO HaseMHEBIE HEMaTOMbL.
MHorie ABASIOTCS -BAXHBIMK TNapa-
3HTaMH. BONBIUHHCTEO CBODOTHOXH-
BYLIMX BHIOB OOMTAaeT B TIOYBE. AM-
duar nopoobpasHbie, pacmoI0KeHb!
Ha DOKOBHIX ry6ax. PasMuibl HMEKOT-

cd. DNHUAEPMHC COCTOMT U3 CIHOANED-
HEIX KJIETOK WIM TIPEACTARIEH MHO-
TOSOepHBIME CHHLIATHSAMH. Bhloeav-
TeNbHDIE XKeJE3hl ¢ BhIIEIHTEIBHHMHE
KaHanami. Knacc BKIIOYaeT Clenyio-
e oTpampl: Ascaridida® (Ascaris,
Enterobius, Toxocara, Parascaris),
Camallanida® (Dracunculus), Diplo-
gasterida® (Odonropharynx), Rhabdi-
tida® ( Caenorhabditis, Rhabditis,
Strongyloides, Turbatrix), Spirurida®
(Wuchereria, Spirura, Loa, Dirofilaria),
Strongylida® (Strongylus, Ancylostoma,
Necator, Nippostrongylus), Tylenchida®
(Tvienchulus, Meloidogyne, Heterodera,
Globodera).

NEMATOMORPHA?

He6onpinoii TaKCOoH, 00be IHHATOIIMH
IAUHHEIX H TOHKHX 4YepBeii, BHelIHE
HATTOMHUHAICHHX HeMmarold, OGHYHO KX
Ha3BEIBAIOT «KOHCKHM BONOC», «XUBOMH
BOJIOC» WIH BONOCATHKH. Bapocinie Bo-
JMOCATHKH CBOOONHOXMBYLIHE, OHH HE
MMTAKTCS H CNOCOOHB XWUTE KOPOTKOE
BpemMsi, Bonasuraa 4acTh XHM3IHEHHOTO
LHKIa TIPHXOAHTCA Ha MapasUTHYECKUX
muypHek. Oxono 320 U3 325 BuIoE BO-
JNOCATHKOB IPHHAANEXKUT K TAKCOHY
Gordioida. B3pocibie NpeocTaBHTENH
3TOr0 TAKCOHA BCTPEYAlOTCSA B TIPECHOU
BOIE M BIAXHOH IMOYBE BO BCEX YMEPEH-
HEIX H TPONUYECKHX perioHax MHpa
(pHc. 22.26). UIX JIMYMHKH TIApasHTUPY-
0T B Ha3eMHBIX WIEHHCTOHOTHX, 0CODeH-
HO B HaceKoMblX. OCTaNbHEIE BHIBI (BCE
OHU MPUHALEXAT pony Necionema), co-
CTaRIsIoNIKMEe TaKcoH Nectonematoida, Bo
B3POCJIOM COCTOSHUH BCTPEYAIOTCA B TOM-
e BOOB B TIPHOPEXHBIX 30HAX MOpe
(puc. 22.27, [N, Tuawnku Nectornema na-
PAsHTHPVIOT B MOPCKHX DPaKooGpasHEIX.
Teso BonocaTHKOB (puc. 22.27, A, ) un-
JMHIPHYECKOe, HATEBHAHOE, TOHKOE (0T
1 mo 3 MM B AHaMeTpE) U ANMKHHOE — OT
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Puc. 22.26.* Nematomorpha, BoiiocaTnku.

Tpu camku ponocarnkos (u3 Pennak R.W. 1978,

Fresh-Water Invertebrates of the United States. 2nd

Edition. John Wiley & Sons. New York. 3awuweno

aegmopckum npasom © 1978 John Wiley & Sons.

Imom mamepuan ucnoswsoean ¢ paspewerus John
Wiley & Sons, Inc.)

5 no 10 cM, HO MHOrNa mocTuraior 1 M.
OHM He MMEIOT OTYETIMBON TONOBHI, a
TEJIO HE pas3/ieJIeHO Ha OTHENbl. 3amHuii
KOHEIl TeJla MOXKeT ObITh 3aKpyIJIEHHBIM
WJIA PasIBOEHHBIM C ABYMSI XBOCTOBLIMHU
nojaamu (cM. puc. 22.2, A). Cxomerso
3TUX Y€PBEii C BOJIOCAMU CTOJIb BEJIUKO,
4TO B CpeiHWE BeKa Jiioau O6buth ybex-
HOEHBI, YTO 3TU YEepPBH Pa3BUBAIOTCS U3
KOHCKHX BOJIOC, ITONAaBUINX B BOIY, TEM
Gosiee 4TO BONOCATHKM YacTO BCTpEYa-
I0TCSI B BOZOEMAX, MCIOJIb3YEMBbIX LTSI
Bononos. Ienarnueckast Nectonema vime-
€T CIIMHHbIE W OPIOLIIHBIE TIIaBATE/IbHbIE
HIETHHKHN (cM. puc. 22.27, /).

CrTeHKa TeJ1a BOJIOCATHKOB COCTOUT M3
KYTUKYJIbI, IMUAEPMHUCA U MBILIEYHOTO
cios. Toicrast, pagyxHasi, MHOTOCOM-
Hasl KYTHKYJa CONEPXUT KOJIareHOBbIe
BOJIOKHA, PAaCIiOJOXEHHbIE B HECKOJIBKO
cnoeB. BonokHa cocelHUX clI0eB orubaor

TEJIO YepBs 10 CAUPAIN B IPOTHBOIONOK-
HBIX HanpaBieHusix (cM. puc. 22.27, A).
B npouiecce pocra kyrukyna nunsier. Ee
TIOBEPXHOCTh 0OBIYHO penbedHas, ¢ ne-
pecekallnMucs 6opo3aKaMHi, 4acTo
OJIETa CIIM3UCTBIM YEXJIOM, COIEPKALLIUM
YaCTHILIbI IETPUTA, TUATOMOBBIE BOIOPOC-
Jim u Oaktepuu. XUTHH NIPUCYTCTBYET B
KYTHKYJIE THYUHOK, HO €ro HET y B3poc-
JIBIX (hopm,

DnuaepMuc OIHOCTOWHBIN, Ge3 pec-
HHUYEK, COCTOMT U3 SMUTETHAILHBIX KIle-
TOK. ¥ BOJIOCATHKOB 3MuaepMuc oGpasy-
€T OPIOIIHOM BATMK, pasieasiomnii cioi
MPONOJABHON MYCKYJIATyphl U colepka-
1M HEPBHBIN cTBON (CM. puc. 22.27, B).
Y HeKTOHeMbl B JOMONHEHHE K Opioni-
HOMY €CTb W CIIUHHOW 3NUIePMAaibHBINH
BaIMK. basanbHast niaactMHKa Herpepsis-
Hasi ¢ KOJUTareHOBBbIM MAaTPUKCOM, OKpY-
JKaKOIIMM CNIOH MYCKYJIATYPhl. DyTesus He
XapakTepHa /T8 BOJOCATUKOB.

Myckynarypa npencrasasier coboii
CJI0i1 M3 KOCO MCHEPUYEHHBIX MBILILL, OK-
PYXEHHBIX KOJJIAreHOBBIM MATPHKCOM.
Kak 1 Hematombl, BOJOCaTHKY He UMEIoT
KOJBUEBBIX MbILILL CBSI3b MEXKIY MbILLIEY-
HbIMH KJIETKAMHU W MX JABUTATEIbHBIMU
HEeMPOHaMU He SICHA, HO TAKMX MHHEPBa-
IIMOHHBIX OTPOCTKOB, KaK Y HEMATOH W
racTpoTpmx, y BOJIOCATUKOB HeT. Mupiu-
bl TIPUKPETUIAIOTCS K KYTHKYJIE € [IOMO-
LIBIO TOHO(PUIAMEHTOB M FeMHIECMOCOM,
KaK y HEMaToI U JAPYrUX LHAKJIOHENpain-
eBbIX. B3pocibie ocobu BomOCATUKOB,
0CODEHHO caMlibl, TUIABAIOT, COBEpIAas
BOJIHOOOpasHele jaBvkeHust. Kyrukyia u
NPOJIOJIbHBIE MBILILIBI, BEICTYITAs KAK Me-
XaHUYECKHUE aHTATOHUCTBI 110 OTHOLLEHHIO
IOPYI K IPYTy, UCIIONB3VIOT reMOLIENIb Me-
3CHXUMBI B KQ4€CTBE I'MIPOCTATHYECKOTO
ckejiera, HeoObuHbIE MBIIIEUHBIE KIIET-
KM coziepxar nepudepuyeckne JUIMHHbIE
U TOJICTBIE TAPAMUO3WHOBBIE BOJIOKHA.
Tak e Kak B 3anMpaIOLIMX MBILILAX ABY-
CTBOPYATBIX MOJLJIIOCKOB, OHM MIPaioT
BaXHYIO POJib B MPOLOIKUTEIEHOM MBI-

Nilpsfljurassicaruf
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HIeYHOM COKpallleHuH. Bapocnrle XXHBOT-
HEIE IJIOTHO OOBHBAIOT BOOHYK PacTH-
TENBHOCTD HA YIACTKAX ¢ GRICTPRIM Teve-
HHEM, a TaKXe H ApYyT Apyra, yaepXuBa-
ACh B TAKOM TTOJIOKESHUM ITUTEbHOS Bpe-

MH KoJbtaMu (cM. puc. 22.27, A). UHor-
Jia BOJIOCATHKH 0Opa3yiOoT CKOIUIEHHA,
B KOTOPBIX OHM 3aKpYYHBAIOTCA BOKPYT
JIpyT Apyra, obpasyd HEUTO MOXOXKee Ha
JIEFEHJAPHEIN «rOpPIHER Y3eM»,

ms. TIpy COBOKYIUIEHHH caMell HamoNTo

HepBHana cHcTeMa JIEXHT B SIIHAED-
ODOBHBaeT 3agHHH KOoHel CAMKH IUIOTHLI-

MHCce. OHA COCTOMT U3 KONBLIEBOro MO3ra,

Tepexanii xoneu'ma

BuuacpMic

Kytuxyna

[IpononeHas
MYCKYNaTypa

BplouHoit

HEPEHBIN
CTBOA

CamMka

CamMen

AHyc/nonosoe
OTBEPLCTHE

KyTukynapabie

A 3aanmik Komen Tena

Puc. 22.27. Nematomorpha, aHaTOMHA BOJIOCATHKOB:

A — MYXCKad H XKeHCKas ocoOH BonocaTka Gordius robustus B MOMEHT COBOKYTIICHHSA (3alHHe KOHUB
coeguHens!). Ha ypennyennoM ¢parmMedTe nokasaHbl NepeceKalolliecs: CMUPANbHLIE BOIGKHA B KYTHKY-
ne. BoNMokHa pacnionaraloTcs MOA YIIoM NPpHOGAMIUTCNBHO 35° K NpomoneHOil ocH Tena; B — aHatoMud
ponocarakos Gordivida. Ha cxeMe Teao CHABHO YKOPOUeHO; B — monepevHstii cpes ponocaTHka Gordioida;
I — nu9HHKA BONOCATHKa Paragordius, J — wmopckoit somocatuk Nectonema agile, NOKA3aHH PsIbl
CIIMHHBIX M GIOTTHBEX FUTABATENEHE LIETHHOK (A — usmeneno us May H. G. 1919. Contributions to the life
histories of Gordius robustus Leidy and Paragordius varius (Leidy), fil. Biol. Monogr. 5.1— 118; B — nepe-
pucogano no Bresciani J. 1991. Nematomorpha. In Harrison F.W. and Ruppert E. E. (Eds.y. Microscopic
Anatomy of Invertebrates. Voi. 4. Aschelminthes. Wiley-Liss, New York. Fp. 197— 218, I' — no Miihidorf,
1914 and Montgomery, 1904, uz Hyman L. H. 1951. 'The Inverrebrates. Vol. 3. McGraw-Hill Book Co., New York,
P. 467, Hepenewamano ¢ puipetyentn)
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OKPYXAKILETO MNEPSIHIO YacThb PYAU-
MECHTapHOM KHIneYHOH Tpy6KH U 6proLi-
HOTO HEPBHOTO CTBOMA, JIHINEHHOTO raH-
[THeB. MO3r He MMeeT XapakTepHOTO WIS
APYTHX IIMKIOHEHPATIHEBBIX pa3ieneHus
Ha TpH 30HBI. BpIoLIHO HEPBHBII cTBON
IyGOKO MOTPYXKEH B IeMOLENb, HO OC-
TacTCA BHYTPH SIHISPMAaNbHOTO BajlH-
Ka, T.¢. OTHeJIEH OT reMolens 6a3ajb-
HOH TMNAcTMHKOH (cMm. puc. 2227, B).
BuiaenuTetbHBIE OPraHbl OTCYTCTBYIOT,
HO PYIHMEHTAPHAA CPSIHAA KHILKA MO-
Xer paboTarh B KayecTBe CEKPETOPHOI
MOYKH (B 5TOM CMBICIE OHA OTTANCHHO
HanOMHHAeT MaJBIIMIMEBE COCYABl y
HaceKoMHXx)., CrnenuaJu3upoBaHHBIX
OpPraHoOB WA ra3000MeHa Her.

[Tonocre Tena mpegcraenaer coBoit
TeMOUENE, B PA3NMHYHON CTETIEHH 3a110N-
HeHHBH MEe3eHXHMOH M BONMOKHHCTHIM
KOJUTAT€HOBBIM MaTPHKCOM, TIOXOXITM Ha
TIAPCHXUMY KPYITHBIX IUIOCKHX 4YepBeii
(cM. puc. 22.27, B). V Nectonema reMo-
1IesIb Gonee oGwWHpeH, monepeyHas ne-
peroponka A¢IHT €10 HA MaJIeHBKHIT ITe-
PeOHHIT H GO/BIION 3a0HHI OTHENH,

IMTHiIeBAPHTENBHBINM KaHAT PYIHMEH-
TapeH, B HEM BEIASIAIOT THOTKY, CPEIHIOIN
KMIIKY M KIT0aKy, POT H aHyC, Kax Mpa-
BIJIO, OTCYTCTBYIOT. CpeHsAs KMIUKa (K-
WIeTHHK) 06pa30BaHa OOHHM CIIOEM Kile-
TOK, HECVILIMX Ha AIKMKANLHOH TOBepx-
HOCTH MHKPOBOPCUHKH, MYCKV/IbHAS 00-
KNalKa KMIIKH He pa3BuTa. KHIIEUHHK
He UIPaeT PONH B IIEPEBAPUBAHHH TTHIIH,
HO OH, TO-BHAMMOMY, ONOCPENOBAHHO
BOBJICYEH B NMPOLIECC MULIEBAPEHHA B Xa-
9EeCTBE MECTAa XpPaHEeHUA NMHUTATENALHBIX
BEILECTB, IOINIOLIAEMBIX YePe3 KYTHKYITY,
KaK ¥ HEMaTON-MEPMHUTHA, (KOTOPBIE TAK-
Xe mapasHTUPYIOT B GeCro3BOHOYHBIX B
JIHIHHOYHOM CTamHH).

Bonocarukm — pasneabHONONHE X1-
BOTHRIe. OHH MMEIOT MapHbie TOHAAbl B
BUIE IWIHHAPHYSCKUX MEILIKOB, TIPOCTH-
PaloNIHXCs HA BCIO IIHHY Tena, Cnep-
MAaTO30HIbl HEOOHYHOTO CTPOSHMA —

NAJIOYKOBHHBIC M HE HMEIOT XIYTHKOB,
Y caMu0B M caMOK [ONOBHE NPOTOKH
OTKPBIBAKOTCA B BRICTIIAHHYIO KYTHKYNIOH
KIoaky (cM. puc. 22.27, F) Ha 3amneMm
KOHILIe Tena (cM. puc, 22.27, 4). Camen
NnepeHOCHT cnepMaTodop B palion Kio-
aKH CaMKHM WIH BCTaBNSAET €ro MpaMo B
Knoaky. HHorma cnepMato3oMab. coxpa-
HSAIOTCA HEKOTOPOE BpeMd B CeMAMPH-
eMHHKE, OIUIONOTBOPEHHE BHYTPEHHEE
H NPOHCAOOUT B MaTke. CaMKM OTKIa-
ABIBAIOT IPOSOH AHL B BOAE MM Ha KOp-
HAX pacTeHUH Ha oTMenw. JIpobnenue
TIOMHOE, PABHOMEPHOE MIH C/erKa He-
PABHOMEPHOE, MPEANONOXKHTENBHO He-
IeTepMUHHPOBAHHOE, TIPHBOIUT K 0Gpa-
30BaHHIO uemobnacTynbl. acTpynsuus
HOPOCXOAMT TMYTEM HHBAIHHALIMH.
ZKM3HEeHHBIN UMK BKIIOYACT CTARMH
ARLA, TMYMHKH (YACTO MHUMCTHPOBAH-
HOI), TaPa3HUTHPYIOILE! THYHHKK M CBO-
GOIHOXUBYIHETO B3POCIOTO XHBOTHOIO.
Ha cranum BBLIYAJIEHHS BOJNOCATHK
NPEICTABNAET CoB0M KPOIUEYHYIO THYKH-
Ky (cM. puc. 22.27, I'), xoTopas noxoxa
Ha B3pociy ocobb uedaropuuxos. Ee
NepenHyil KoHeU IpeacTaBiaer coboit
BBIBOPAYHBAIOLHICA HHTPOBEPT, BOOPY-
XKEHHBIH LIEHTPANbHBIM KOJIIOIMM XO-
GOTKOM, HCIIONB3YEMEIM [T MIPOHHKHO-
BeHHS BHYTPB X031MHA. IHTpOBEpT BLI-
BOpAYHBacTCA MO ACHCTBHEM THIPOCTA-
THYECKOIO HABJICHMS W BTATHBAETCA C
TIOMOILBIO MBIUII-PETPAKTOPOB, a X060-
TOK BBIIBHTAETCA (2 He BHIBOPAYHBAETCS).
K 4ncny xozseB BojsocarHkoB oT-

"HOCATCH NPEOCTABHTENIH HE MEHEe 4eM

20 ceMeHCTB BOOAHEIX M HA3EMHEIX HACe-
KOMBIX, B TOM YHCJE XYKH, TIPAMOKDBI-
JIBI¢, CTPEKO3bl, PYYeHUKY, KJIOMLI, 6a-
GOYKM U TapaKaHBI, MHOTOHOXKH, 2 TAK-
X¢ XeTHUEepOBHE, YAHTKH H ITHABKH,
B npocreflmmx cayyasx B KH3IHEHHOM
LHKTE APHCYTCTBYET ONUH (OKOHYATENb-
HBIT) X03AWH. JIMYHHKK BOJOCATHKOR
160 MPOHUKAIOT Yepes CTEHKY TeJa XO-
3AHHE, THGO NPOTNATEIBAKTCA HA CTAIHH
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CBOSONHOXKUBYIICH JVWYHHKH WIH LIMC-
THL B mocAenHeM ciydae THYMHKA MpPO-
60JaeT CTEHKY KHUICYHHKA H JIOKAIH3Y-
eTcy B MONOCTH TeJa X03sHHA. Bo MHO-
THX CJIyYasx JHYMHKA HHIHCTHPYETCS B
BBICHIXAIOIIEM BOOOeMe. YCTOUMBas K
BEICHIXaHHIO LHCTa MOCJAE CXOOa BOIBL
TIPOTJIATHIBACTCS HA3¢MHBIM WICHUCTOHO-
ruM. [Tonap B reMolenb Xo39HHa, jIH-
THHKA JHHAET HEOIlpeAcIeHHOS YHCIO
pa3, npHHHMas YeppeodpasHyio popMy,
H AOCTUrAET B3POCIOTo COCTOAHNA. T1H-
TAHHE TIAPA3HTHYECKON JHYHHKH, BEpO-
ATHO, TPOHCXOAUT HyTeM MONOLICHHA
MTHTATENBHBIX BEIIECTB M3 TeMOLSIa de-
pe3 CTeHKY Teina. PasBuUTHe e¢ B opra-
HH3Me X038MHA 33HMMAET HECKONBKO
MecAleB. 3a 3TO BpeMa OHA npHodpeTa-
eT MOP(hOTOTHIO B3POCHLIX KHBOTHHIX H
IPHHHMaET OOJTHK INMUHHOTO 3aKpYYeH-
HOTO 4€pBA BHYTPH OTHOCHTENBLHO He-
GONBIIOI0 HACEKOMOTO (IMHA Tena Ko-
TOPOT0 HAMHOIC MEHBIE UIMHEL 1apa-
3UTA).

YepsH, XHMBYIIME B HA3EMHBIX 4Jie-
HYUCTOHOTHX, 3aCTABAAIOT XO3AMHA MHI-
PHpOBATEH K BOAE, B 3TO BpEMA OHH BhI-
XOHAT M3 TeNa M MOManaioT B pomy. He-
H3BECTHO, KaK YePBB BbI3bIBAET 3TC MHI-
PALIHOHHOE TOBEIcHHUE ¥ XO3IHHA, BO3-
MOXHO ¢ IIOMOLIBIC CAELHANBHBIX Top-
MOHOB HJIH BEHICYIIHBAHHEM OpPraHH3Ma
XO39HHA M CTHUMYJIHPOBAHMEM XKaXIhl,
YepsH, XKHUBYIIHE B BOOHBEIX 0eCN0O3BO-
HOYHEIN, IIPOCTO BHIXOASAT HApPYXKY.

Brieaumise U3 X03HMHA BOJOCATHKHU
OHCTPO HOCTHTAIOT IIONOBOM 3pPENOCTH,
CIAPHBAKOTCA M [IPOU3BOIAT HOBBIX JIH-
YHHOK BO BpeMs KOPOTKOH, ¢BODOIHO-
KHBYIIEH BOTHOU (hasbl XU3HEHHOrO
IHKNA. Y GONMBITHHCTEA BOTOCATUKOB pas3-
BHTHe 0oMee CAOKHOE M BKIIOHACT ABYX
X035€B: [IPOMEXKYTOUYHOI'O H OKOHYATENb-
Horo. OKOHUYATETbHBIM XO3SHHOM BCETIA
ABNACTCA OeCNO3BOHOYHOS XKUBOTHOE, 4
TIPOMEXYTOUYHBM MHOraa GBIBAIOT TONO-
BACTHK WIH MaJleHbKad priOKa.

HM3BecTHH peqKHe NpUMepHl cayJali-
HOTO 3apaXXeHHs YeJIOBEKAa BOTOCATHKA-
MH. (BTO NMPOMCXOIUT BO BpeMs KyIia-
HHUS WIH MHTbA BOABl M3 NPUPOIHBIX
sofoeMOB. — Ilpumew. ped.) Yepselt us-
BJICKANH M3 MHLICBApUTENABHOIO H Ypo-
FeHUTANBHOTO TPaKTOB. JINYMHKM BOJIO-
CATHKOB MHOTAa MHGULHPYIOT THLEBbIS
TKaHM, BBI3HIBAIOT HaphIBH B Ija3ax.
JIMYMHKY eDUHCTBEHHOTO TIPeaCTaBUTE-
JIST MOPDCKIX BONIOCATHKOB Necfonema na-
PA3SUTHPYIOT B Kpabax, pakax-oTIIeAbHH-
Kax W KpeBeTKaXx.

PAJHOOBPA3HE
NEMATOMORPHA

Nectonematoida®: TTenarudeckue Mop-
CKHe XHUBOTHBIE. OnpH pon, Necionema,
comepXallKil YeThlpe BHZa. JlinHa
Tena 20 cM. UMeloTcs CIHHHBE H
GpIOLIHEIe TUIABATENbHEIE 1ETHHKH,
CIHHHOH H OpIOHIHON »NHIepMaNnk-
HEHIE TOXH, OGIIMPHEIN reMolenb, 3a-
NOJMHEHHBH XHMIKOCTER. JIHUHHKM
TIAPA3HTHPEYIOT Ha JECATHHOTUX PaKo-
obpasHBIX.

Gordioida®: B1iouyaeT BceX OCTANBHBIX
BOJNIOCATHKOB. Bipocnwie ocobu —
OOHTATEIM MPECHBIX BON MM BIAXK-
Holl TOYBH. JIMIMHKH TApa3HTHPY-
10T IMIABHBIM 00pa30oM B HaCEKOMBIX.
T'emoniens 0OBIMHO 3aMONMHEH COeM-
HUTEAbHON TKaHblo, MMeerca Tome-
KO OpIOIIHOAH 3MHACPMATBHBIN TIX.
Chordodes, Gordius, Parachordodes,
Paragordius.

PRIAPULIDAF

I'pynna npuanyni cOCTOMT TONEKO
13 18 HBEIHEXMBYLIHX BHAOB MOPCKHX
yepseil (puc. 22.28). [puanynugH oT-
HOCATCA K OEHTOCHBIM XHBOTHBLIM, O0H-
TAKT B MECYAHOM MMM WJIHCTOM IPyHTE
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Pororoii KoHyc

Puc. 22.28. Priapulida:

A — xpynHed (8 cM) XOnoNHOBONHEL Priapulus candatus; 5§ — menkii (o1 2 1o 3 Mu) powowmi Maccabeus

tentaculatus W3 CpeanseMHOTO MOpA HCTIONB3YeT REPHCTHE CKAMHAB KAK NOBYIIKY IS MEJIKWX OpraHu3-

MOB; B — KapiHKOBaf npuanyinna (MeHee 2 MM) Tubiluchus corallicola oGHTaeT b KOpPaJLIOBOM TIECKE

B TpONHKAxX (nepepucosano u uzmenetio, A — no Theel uz Hyman L. H, 1951. The Invertebrates. Vol 3.

McGraw-Hill Book Co., New York. P. 467, B — coemewjeno uz Por F.D. 1972 Priapufida. In Parker S. P.

(Ed.): Synopsis and Classification of Living Organisms. McGraw-Hill Book Co., New York. Pp. 941— 944,
# Calioway C.B. 1982, Prigpulida. In Parker., B — ¢ pucynxa Brian Marcotte)

KaK Ha MENKOBONEE, TAK H Ha GONBILIOI
[NyGuHe. BONBIIWHCTBO BHIOB, UMEIO-
IIHX KPYIMHOE TENO, OOUTAIOT B XONOI-
HBIX BOJAX, 4acTO B BHICOKHX IIHPOTAX,
Bionovas CeBepHHA JlenoBUTHIN okean
u FOXHbIH oKeaH, OKpyXaoIii AHTap-
kriay. Hekotopuie cemeiicTsa pacnpoc-
TPaHEHBI TOJBKC B IIPHIIOIAPHEIX 00na-
CTAX K OTCYTCTBYIOT B HH3KHX ILMPOTAX.
Ha nobepexnax CepepHoit AMepuKi oHU
BCTpeYaloTca ceBepHee oT Maccauycer-
¢a M ueHTpansHoif Kamipopuuu. Heko-
TOpHIE MAfeHBKHE NIPUAITYJIMILI, TAKUE,
Kak Tubiluchus, pacnipocTpaHess! Hoee
LIMPOKO H BCTPEYAIOTCA B TPOMMEKAX.
(Poccuiickue mccnegopaTenu Halmm
npenacraputesieli pona Tubiluchus B Apk-
THKe. — [Ipumen. ped.) Ilpuanyaunsl
GLUIH BaKHOM YACTHIO MOPCKOro BeHTO-
ca B cepenuHe KeMmbpus, u, XoTa Gbio
HaWIeHO ToJbKO 11 HCKOMaeMHX BUIOB,
OHH BXOOWIH B YHCIO ZOMHHHPYIOILHX
BHAOB (GECIIO3BOHOYHEBIX B KEMOPHIICKHX

MopsxX. Mx skonoruyeckasi poib, Mo-By-
TUMOMY, C TeX MOpP YMEHBIINIACK, XOTA
COBPEMEHHBIC BMABI M0 H3MEHHAHCDH
MO CPABHEHMIO ¢ KeMOPHHACKHMM npei-
Kamu. CBoe Ha3BaHWE MpPHATIYIMAH NMO-
aygwin or [puana — rpeveckoro 6o-
XKECTBA MYKCKOH TUIOAOBHTOCTH.

OT0i HHTEPEeCHOM TPYNNE CTany yie-
JIATh JOJDKHOE BHUMAHHE TOJNBKO B I0C-
JnenHue rogel. BosMoXHO, npHanyinas!
otHocAared K Cycloneuralia. 3t1o MHeHue
OCHOBaHO HA TOM, YTO OHH HMEIOT OK-

‘PYXKAKOIIHA MepelHIon 4acTh TMOTKH

MO3F, B KOTOPOM BBLIENSIOTCA TPHU CO-
CTaBIAKIINX er0 KOjblid, U KOHLEROE
MOMOXEHHe pra. bamxkaliuMmn poxa-
CTBEHHHKAMH MPHAMYIHA ARIAIOTCS KH-
HOPHHXH M JIOPHLHGDEPH], ¢ KOTOPBIMH
OHH HMEIOT ODLLUHE AOMOP{HH 1 BMec-
TE ¢ KOTOPBIMH COCTABJISIIOT CHCTEMATH-
yeckylo rpynny Cephalorhyncha (cm.
pHrc. 22.35). PasMep mMIHHApHYECKOrO
TeNa IPUATYIua BapsupyeTcsd ot 0,5 MM
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10 40 cM. OHo pasgesneHO Ha TNepeIHUHA
'XOGOTHBIA OTHEN (MHTPOBEPT) U TYJIOBH-
e, KOTOpoeé MOXeT HeCTH Ha 3aJlHEM
KOHLE ONHMH HIH B4 XBOCTOBLIX NMPHOAT-
Ka (cM. puc, 22.28, A, B). Ilpuanynuawl
HMEIOT KaK JBYCTOPOHHIOW, TaK M pa-
IHANBHYIO CUMMETPHIO. X000T U CTeHKa
Tej1a TIOAYMHAIOTCS PATHATEHOM CHMMET-

PHH, HO HEKOTODHE CHCTEMEl OPTaHOB,

TAKME KaK HepBHAsA H MO4YEIIONOBAf,
HAMEIOT ABYCTOPOHHIOK CHMMETPHIO.

¥ HHTepeTHIHANBHOTO Buna Tubilu-
chus corallicola TynoBHIle HMeeT AJIMH-
HBbli, KOHUEBOH XBOCTOBOI TPHAATOK
{XBOCT), KOTOPHH MpPEeANONOXHUTENEHO
HCIIONIB3YeTC A 3aAKOPHBAHHSA TeNa B
OKpYXKAICLIEM ocanxe (cM, puc. 22.28, B).
Y xpynueix BUAOB pona Priapulus, Tubi-
lunchus 3aDHMI KOHEL TYJIOBMILA HECET
OJUH JIH ZBa XBOCTOBBIX IIPHAATKA.
Kaxnprit M3 HUX COCTOMT H3 LEHTpanib-
HOTO CTBOTIA, OT KOTOPOro OTXOAMT MHO-
KECTBO KOPOTKHMX MNMalbLieoGpasHEIX OT-
BeTBIIEHHI (cM. puc. 22.28, A). KyTHky-
Jla XBOCTOBBIX TIPHAATKOB TOHKadA, OHH
COAEpKaT MONOCTh, XOTOpasd ABNAETCA
MPOJOMKEHUEM TIOJIOCTH TeNa TYJIOBHILA.
ITpennonaraercs, yro GyHKUMIMH 3THX
NPHIATKOB ABNSIOTCA ra3oo0MeH, 0CMO-
peryJsIlNA H XeMOpeLerud, XoTd 370
0 CHX TIOp HE HOKAa3aHo.

BHewHHH cnoil CTEHKH Tela Ipuany-

JIHA IpeAcTaBaseT Co00l BHEKNETOYHYIO
XHTHHOBYIO KYTHKYAY {(cM. puc. 22.29, B,
22.30). Oxa cOCTOUT H3 TPeX CJIOeB (3MK-
KYTHKY/AH, 3K30KYTHKY/IB ¥ SHEOKYTH-
KYJH) H CEKPETHPYETCA HEXKENEXKALHM
AMMMACPMHUCOM. DIIHKYTHKY/A KoJUlare-
HOBasA, 9K30KYTHKYAA [IaBHBIM 00pa3oM
OenKkoBad M SHOOKYTHKY/IA XHTHHOBAd.
KyTHKyna nepuomdueckKy TOABEPracTcs
JIHHBKE 0 Mepe POCTa XKHMBOTHOTO,

KyTnkyna HeceT pasHOOOpa3Hbie BB~
POCTHI, M3 KOTOPHIX CAMBIMH BaXHBIMH
ABIAIOTCA CKANAAN (cM. puc. 22.28, B),
MOX0XKHEe HA TAKOBhle Y KUHOPHUHXOB H
nopuuudep. CKanMa NpeacTaBAAOT

co00H XMTHHOBBIE ILUMILI, PA3AIHUHHM
obpazoM MpHCIIOCOOAEHHEIE K BOCTIPH-
ATHIO pasApaXHTSHCH K3 BHEWIHEH cpe-
JTB1, IBHDKCHHIO, TTMTAHUIO M APYTHM (yH-
xiupaM. OHH Nosibe H COOepxKaT XryTH-
KOBbIe YYBCTBUTENbHHE HelipoHs. Ha
BepIIIMHE CKAMHAEI HECYT OTBEPCTHE, OT-
KPHIBAKOILEECS BO BHEILIHIOK CpeRy. CKa-
JuAbL HaKGoMee MHOTOMHCICHHH Ha X0-
G0TKe, rae oOLYHO PacloNoXeHsl Npo-
OOJBHBIMH psgaMu. ¥ Buga Maccabeus
tentaculatus HapAmy ¢ OOBIMHBIMH CKAMH-
JAMH KMEKTCSA pasBeTBICHHEIEC MEPHC-
ThIE BEIPOCTH {(cM. puc. 22.28, B). Tyno-
BHILI¢ TAKKE HECET KYTHKYMAPHEIC Bbl-
POCTHI HECKOMBKIX THIOB. Ocobbie Kpio-
YLA Ha 3aHeM KOHIle Tena y M. fentacu-
latus v Meiopriapulus fijiensis nomoraior
3asKOPHBATLCA B HOPKAX B PEIXJIOM OCAI-
ke (cMm. puc. 22.28, F).

OIHOCTOWHBIA, JHINEHHLIH PecHH-
YeK SMHACPMHC MOIOCTAaH Ga3aibHOM
mwnactuHkoit. [Toa Hell HaxonsaTca ABa
XOPOILQ PasBHTEHIX CJIOS KOCO HCUepUeH-
HBIX MBI {BHEWIHHH# KOABLEBONH H
BHYTpEHHHH NpogoabHb). TTponons-
HEI€ MEBILILBI TPAHKYAT € NOAOCTRIO TeNa
(puc. 22.30).

Ha mepegHeM KOHLE Tela HUMEIOTCHA
JIBa HaGopa MEILIL-PETPAKTOPOE, BTATH-
BaIOLLIX XO00T, — HAPYXHHE KOPOTKHE
H BHYTpeHHHE€ IIHHHEIE. DTH MBI
TAHYTCS OT CTEHKH TeJia K OKOJIOTHOTOM-
HOMY KONBIIEBOMY MOZITY, PaciionoxeH-
HOMY Ha MepeAHEeM KOHLE Tela MPpH oc-
HOBaHHH pPOTCGBOrC KOHYyca (CM. pHC.
22.29, 4). 3agHKEe KOHIIH KOPOTKHX PeT-
PAKTOpPOB KpEMATCA K CTEHKE TeNa Ha
YpOBHE OCHOBaHHA X000Ta, TOTAAa KaK
JUTHHHEIE PETPAKTOPhl KPEMsITCH ropas-
OO JAIBLIE K 3agHeMy KoHUy. [lonocts
TeAa MpHAMyYIRI NpeacTaBaAeT coboil
reMouesb (M. puc. 22.30). Y Meiopriapu-
lus fijiensis CYILIECTBYIOT AONOTHUTE/LHEIE
KOMITAPTMEHTH TTOJIOCTH Tela — Hebons-
HIME LETOMHYECKHE TIOJKOCTH B CTEHKE
moTKH (cM. puc. 22,29, B}, Ilonocts
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Puc. 22.29. Priapulida, anatomus:

A — crpoenue npuanynun Ha npumepe Meiopriapulus; B n B — nonepeYyHsie cpesbl B 061aCTH [TOTKH

H TYIOBHUIA COOTBeTCTBEHHO. ¥V Meiopriapulus crieumanu3upoBaHHbIil NEPHTOHEYM BBICTHJIAET [IOTOY-

HBIH LeioM (A n B — uzmeneno u nepewepueno us Storch V., Higgins R. P. and Morse M. P. 1989. Internal
anatomy of Meioriapulus fijiensis ( Priapulida). Trans. Am. Micros. Soc. 108: 245— 261)

ITOJIOBBIX XKEJIe3 TaKXKe MOXET ObITh OT-
HECEHa K LeoMy.

[emouens cogepxkut ame6oLUTDI, 06-
Janaoume GarounTapHoit aKTMBHOCTHIO,
W I'eéM3PUTPOLIUTHI, COAEPXKUILIHE OBIXa-
TEJIbHBIH MUIMEHT reMapuTpuH. Kposb
[IPUBOANTCS B ABMXKEHUE UCKITIOUUTE b~
HO 3a CYeT aKTUBHOCTH MBI CTEHKHU
Tena. ['eM3pUTPOLUTE MPUIAIOT KPOBU
PO30BaTHIN LIBET.

I'emouens npeacrasisier coboit rua-
pOCTATHYECKHIT cKeJleT npuanyiauasl. OH
HUIpaeT IABHYIO POIb IMPU BHIBOPAYMBA-
HUM X000Ta U B POIOLLEH JIOKOMOLIMHI B
MsIrkoMm ocaike. CokpailleHue KoJblie-
BBIX MBILLLL IIPUBOAUT K BLIBOPAYMBAHUIO
X000Ta U pacTATMBAHUIO MBIILII-PETPAK-
TopoB. COKpalleHue peTpakTOPOB BhI3bI-
BaeT BBOpaYyMBaHWe X00O0Ta BHYTPb Ie-
PeIHEeH YacTH TYJIOBHILA, YTO COMPOBOX-

M.lpsfljurassicauf
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Puc. 22.30. Priapulida, nonepeunblii cpe3
yuacTKa cTeHku tena Priapulus caudatus:
CU — KYTHKYIA, ep — 3MHICPMHUC; M — KOJIbLE-
Bble MBIILL he — reMapuTpounT; Im — mnpo-
JOJIBHBIE MBILHIBI; PC — TEMOLEIR

paeTcsi paccmabieHMeEM KOJblLEeBBbIX
muiuii. ITpu pororieit J0KOMOLUM KPYIT-
Hbl€ TIPUANTYINABLI UCTIONB3YIOT TYJIOBK-
e (0coOeHHO ero 3aaHWid KOHel) Kak
OTOPHBIN SIKOPB, & X000T — KakK KOHILie-
BOWi siKopb (puc. 22.31).
[Mpennonaraercs, YTo KPYMHBIE TPH-
anyaiuabl, Takue, Kak Priarulus v Ha-
licryptus, — TIIOTOSIAHBIE XWBOTHBIE,
a KapJuKoBble BUAbl, Hanpumep Tubi-
luchus w Meiopriapulus, BO3MOXHO -
TaloTcs aerpuroM. Hekoropbie BHIBI,
HanpuMmep Maccabeus, muTaloTcs MuaH-
KTOHHBIMM OpPraHM3MaMH W B3BEChIO.
[TnoTosiAHbBIE NMPUATIYIMAL MTUTATCH
MSTKOTEJIBIMU, MEIIUTEIbHBIMU Oec-
[MO3BOHOYHBIMM, HANPUMEp TONUXeTa-
MM, a UHOrAa u apyr apyrom. Bo Bpems
MATAHUSA TJIOTKA YACTUYHO BbIBOpa4yu-
BAETCS HapyXy uepes por (cM. puc. 22.28,
B) u kpymnHbI€ IJIOTOYHBIE 3YOBI UCTIONB-
3yIOTCSl Uil 3axBaTta HoObIvM. Kuiueu-
HBII KaHaJ MOApa3fae/ieH Ha MepeiHIoio
KHIIKY (poT, TI0TKa, NMUILEBOA, MOJU-

-
OnopHbI
AKOPb

-

BrisopaumBaiommiica xobor ®°

A b

Konuesoil iKopb

Pl e

BropauuBaioiimiics x060T

B r P/

Puc. 22.31. Priapulida, nswxenue Priapulus caudatus BeIBOpaYMBAeT M BBOpauuBaeT XoOOT.

A n B — xobor nportajlkuBaeTcsi B 0CAaJ0K, B TO BpPeMs KaK paclMpeHHOe Teno obpasyer

OTIOPHBIN AKOPB; B — X060T paznysaetcsi n 06pa3yeT KOHLEBOM AKOpb; I — Teno NOATATHBAET-

ca srepen; J — Xo60T BBOPaYMBACTCS, a TYJIOBUIIE TIOATATHBACTCS BrEpeln (usmeHeHo u ne-

pepucosano u3z Elder H. Y. and Hunter R. D., 1980. Burrowing of Priapulus caudatus ( Vermes) and
the significance of the direct peristaltic wave. J. Zool. Lond. 191: 333— 351)
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THPHIAHI), CPEIHIOW KHILKY ¥ 3aJHIO0
(MpsimMyo) KHIIKyY. TlepedHsst v 3agHss
KHUIKHK 3KTOICPMANLHEE H BHICTJIAHH
KyTHKYn0#. Ha nonepeuHoM cpese k-
K& COCTOHMT U3 racTpojepMuca, Kobie-
BBIX MBIIUL, NPOTOABHBIX MBIIIL H
BHelIHeH BazanbHO TIACTHMHKH, OTAC-
JAKMEH MYCKYNIATYPY KHIIEYHHKA OT
NONOCTH TeNa. STHASPMATbHAA BLICTHI-
Ka nepeaHei v 3afgHell XMINKH BRIZeNs-
€T KYTUKYNYy, KOTOpasg O#eBaeT [JoToY-
HBIE 3YORL PA3NTHYHOTO CTPOeHMs. [o-
TOYHBIE 3YOH He COIEPXAT KIETOK H
3TUM OTIHYATCA OT ckamuy, (Ha ca-
MOM JiefI¢ IMIOTOYHHE 3yORl IpHATIYIE,
NOMIBIE BHYTPH M COHEPXAT SIMHAEPMANb-
Hbl¢ H YYBCTBHTS/IbLHEIC KJIETKH H, Be-
POSITHO, BIIOJTHE TOMOJTOTHYHBI MOTHH-
UHPOBAHHLIM CKanuiaM. — [Tpumey.
ped.) KoHuepoli por pacnonoxeH Ha
NnepeiHeM KOHUEe BHBEPHYTOro X060Ta
(cM. puc. 22,28, A) 1 BedeT B MBIILICY-
HYI0O CHIBHO KYTHKYJASAPH30BAHHYIO
raoTky. IIpH MMTaHHM IMOTKa YacTHY-
HO BBIBOPaYMBacTCsl 4epe3 poT, obpa-
3yd poToBOH Komyc (cM. puc. 22.29, A;
22.28, B), mpH 5TOM [JIOTOYHHIE 3YGHI
BLICTaBNAIOTCA HAPYXY, rd€ OHH MOIVT
CKOGINTE cyGCeTpaT WM XBaTath J00H-
4y. IIpH BBOpPaYMBAHMHM IMOTKH 3y6BI
3AXBATHIBAIOT TIHILY H NEPEHOCAT e¢ B
MOJIOCTh FIOTKH. ¥ HEKOTOPBIX MpHAITy-
I HMeeTCsl OCOOBIA cHAGXeHHbIH Ky-
THKYAAPHBIMH 3Yy0UMKaMH OTASN nepe-
AHEH KHIIKH — TIONIMTHPUIHYM, Urpa-
IOIIUH pOb MBILIEYHOTO XKeJTYIKA.
ITpsimas, Tpy6koobBpasHas cpemHsAs
KHIIIKA HE HMEET HH KYTUKYJIBL, HH pec-
HHYEK, HO BHICTJIAHA IIETOYHOH KaeM-
KON MHKDOBOPCHHOK, Yepe3 KOTOpHE
Haer abcopOLMA MUTATENBHEIX BEIIECTB.
B cpenHeit KHMILKe OCYILECTBAACTCA KaK
BHEKJIETOUHOE, TAK M BHYTPHKIETOUHOC
nuiieBapeHde. CpeaHsaa KHLIKA COeqH-
HSCTCA ¢ KOPOTKOM MpAMOI (3amHHei)
KHIIKOH — 3T0 3KTOACpMallbHOE 00pa3o-
BaHHe, BEICTVIAHHOE KYTHKYIOH, AHamb-

HOE OTBEPCTHE PACHOIOKEHO Ha 33/ IHEM
KOHLIe TYIOBHILA (CM. pHC. 22.29, A).

Hepeuaa cuctema 3ameraer B snuzep-
MHCe nepeaneii yacTi xobota. OHa cocTo-
HT K2 OKOJNOIMOTOYHOTO MO3Ta (B COCTa-
BE KOTOPOTO MOXHO BBIICTHTE TPH NMapas-
JICJIbHBIX KONbLA) (cM. pHe. 22.29, A) U
CpeUHHBIN OPIOLTHON HepBHHH TAX,
KOTOPHIH TAHETCH OT KOJBHEBOIO MO3ra
IO 3aJHErc KOHLA Tela, Tle HaXxoJauTes
XBOCTOBOI HepBHBIN raHIMiL. OT Mo3ra
OTXOJIAT HEPBHL K CTEHKE TeNa M MHLue-
BapHTensHOH Tpyoke, Ha noeepxuoctu
TYJOBHINA U X000T2 HMEETCH MHOXECTBO
KYTHKYJIAAPHBIX IYBCTBUTENBHBX CTPYK-
TYP, TAKHE KaK GIoCKYIH (UYBCTBHTEIE-
HBIE TIOPEL), TYOY/IM (KyTHKYISIpHBIE TPY-
GOuKH) M CKATHIB, CHaOXeHHble XKIy-
THKOBBIMH perienropaMu (puc, 22.32, B;
cM. pHc. 22.28, B).

MouenonoBas cucrteMa BKIKOYaeT
MApHbI¢ YPOTEHHUTANIEHEIE KaHATH, 0Gbe-
AVMHAKLIME BBIACTHTC/IBHEE OPTAHB H
OpTaHbl pasMHOXeHusi. QHH pacmona-
raloTCsl B 3aAHEH YacTd Tela W nogmep-
XKHBaWOTCA OOKOBHMH Me3e¢HTEPHAMM
(cM. puc. 22.29, A). YporeHUTaabHBI
KaHaJl IpeAcTaBlsieT coboll obvenHe-
HHUE TMPOTOHePHINA KAHAMBLZ H TOHA-
Abt. Kaxasiii npoTroHedpHIMIT COCTOUT
H3 MHOXECTBA XTYTHKOBBIX BEpXYIIEY-
HBIX KJIEeTOK (CONCHOUHTOR), OTAENCH-
HHIX OT reMougeia 6a3albHO#M ITacTHH-
Koil. Kaxnrniit yporeHHTANLHBIA KaHan
OTKPBIBAETCS HAPYXY Yepe3 OTBEPCTHE,
PacmnonoXeHHOe HAa 3aJHEM KOHIIE Ty-

JIOBHLIA,

IMpuanyauas pa3Homonwele XUBOT-
HBIE. ¥ KpPYIHEBIX BHIOOB OMIOAOTBOpE-
HHE HapyXHOe, ¥ OOJBIIHHCTBA MENKHX
BHIOB, BEPOATHO, UMEET MECTO BHYTPEH-
Hee OIUIOZOTBOpPeHHE. s HeKOTOpPHX
BHIOB XapaKTePeH MOMOBOH THMOpdH3M.
Pa3pHTUe H3y4yeHO cnabo. Aiira Menxue,
Gorarel KEeJNTKOM, ApOGNEHHE ITONHOE,
PaBHOMEpHOE, IPOTEKAET IO PaIUaib-
HOMy Tumy (puc. 22.32, 4, B). Tacrpy-
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®nrockynn

Jlopuxa
M TYNOBHILE

Puc. 22.32. Priapulida.

OrmenbHble HAGMIOASHHS PAHHETO DASBHTHA NPH-
anynnd {4 1 5) yKaILIBAKOT HAa TO, HTO HX Apob-
JIEHHE PAAHaNBHOE, MOMHOS H PABHOMEepHOoe. JIH-
yHHKa (B u ') ynnomeHa B NOPCOBEHTPATTHHOM

HATIPABNEHHH H HMMEeT TOHKYI0 KYTHKYIY TYJIO-
BHLIA M RODHKY, BHYTPbL KOTODOH BTATHBacTCA
x000T1 (A u E nepepucosanc no Ginkine 13 Grasse)

JSILAS OCYLUECTBAAETCS ITyTEM BPACTaHHs
KJIETOMHOM MACCHl BHYTPb, U3 SIML BEI-
XoguT Oe3pecHHYHAsA JTHYHHKA Ha CTa-
JuH cTepeoracTpynbl. IlpHamynuae: ume-
10T GeHTOCHBE JIMHHOK (CM. pHc. 22.32,
B, I'). B GOABUIMHCTBE CTyYaeB JHYHH-
"KM YIUIOILIEHB! B CIIHHHO-0pIOIIHOM Ha-
nparacHUH. Mopdonornyecki AHYHH-
KM ©onee OIHOODPA3IHEL, YeM B3POCHBIE
nipHamynuasl. Telo MTUYMHOK moapase-
JNIeHO Ha xo0oT H Tynoeuiue. TyroBHINE
3AKIMIOUCHO B TONCTHIM KYTHKYIAPHLIN
TaHIHMPh — MOPUKY. X0BGOT MOXET BTS-
TMBaThCA BHYTPb Nopuku. [Ipn MeTamop-
¢o3e nopuxa cbpaceiaercsi. ¥ HEKOTO-
PHIX MENKHX BHAOB Pa3BHUTHE TMPAMOE,

PASHOOBPA3HUE PRIAPULIDA

Priapulomorpha®; Makpo- win MeioGeH-
TOCHBIE Y€PBU ¢ XBOCTOBBIMHM TIPHIAT-
KaMi. OMIOTOTBOPEHHE HAPYKHOE
WIN BHYTPEHHEE.

Priapulidae’: Kpynusie dopmbl. Umetor
OIUH WAH JBa XBOCTOBBIX NMPHAATKA.
MomarrpumuyM orcyTeTRYeT. Her mo-
ToBOre OUMopdH3Ma. OnnonoTope-
HHE HapyxHoe. CriepMaTo30HIbI PH-
MUTHBHEIE. Acanthopriapulus, Prigpu-
lopsis, Priapulus.

Tubiluchidae®: Poxa Tubiluchus. ManeHb-
KHe MeHoGeHTOCHBIE, MHTEPCTHIIM-
anbHBe dopmel. OoUH yUTHHEHHEBIH
XBOCTOBCH OTpoCcTOK. TYNOBHIIE He-
CeT MHOTOMHCIIEHHEIE UYBCTBHTEID-
HBIE OpraHbt — TyOyau. Mexay Tyno-
BHILIEM M XOOOTOM UMEETCs BHIpaKeH-
HEll ureHHBH y4acToK. OmHH Habop
perpakropob. [JoToyHble 3y0nl rpe-
GeHuarme. Tlepeausaa kHIIKa MMeeT
MOAUTHPHAAYM. OnAogoTBOpEeHUE
BHYTpeHHEE, MMEET MECTO IONOBOI
AUMOphU3IM.

Halicryptomorpha®: Kpynunie miotos-
Hble (OpMEI. XBOCTOBBIE TPHIATKH
OTCYTCTBYIOT. OIUIODOTBOPEHHE Ha-
pyxHoe. JIMUHHKH MeHOGeHTOCHBIE,

Halicryptidae®: Pon Halicryptus higginsi,
Camas GoNbILas IpHanyHaa 5o 39 oM
B [UTHHY.

Meiopriapulomorpha®: MeiioGenTOCHEIE,
THTAKTCA OETPHTOM, pasMep MeHee
2 MM, I'motka Ge3s 2yGoB U He crio-
coOHa BbIBOpauyMBATECA. TlONHMTHPH-
auyMm uMeercd. Kuropopaume, pas-
BHTHE HPIMOE.

Meiopriapulidae®: Pox: Meiopriapulus..

Seticoronaria®: Marenbkue MeHee 3 MM
KMBOTHEIE, TIMTAIOTCA B3BeChblo. Ile-
penHWEe CKAMHIH o0pasyioT KOpOHY
[EePUCTEIX OTPOCTKOB BOKPYT pTa.
I'notka ¢ rpeGeHYATEIMH 3y0aMH,
MMEeeTCs HECKOMBKO HabopoB peTpax-
TopoB. Ha 3a1HeM KOHIIE TeNna BOKPYT
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aHyca €CTh KONBLO KpIOYbeB. XBOC-
TOBEIE TIPHAATKH OTCYTCTBYIOT.
Chaetostephanidae¥: Pog: Maccabeus.

LORICIFERAF

Jopumidepsl NpeacTaBsioT coboi
HeSONMBION TaKCOH MenpdYaliliux
(< 0,5 MM) HHTEPCTHIHATBHBIX MOPCKHX
JKHBOTHBIX, POACTBEHHbBIX NPHATYIHIAM
M KHHOPHHXaM H MMEIOUIHUX 0OLIHe ¢
HuMH aneMmoppun. Hx Temo cocToHT
npubmisuTeabHO H3 10 ThIC, KM1eTOK, H
IO pa3MepaM OHH PaBHBI KPYITHEIM pec-
HHYHHM npocTedunM. JlopHuubepn
CIHOCOOHK MPOYHO NPHKPEILTATHCA K
YaCTHLIAM cyfcTpara, BOT MOYEMY OHU
YCKONB3aJIH OT BHUMAHHS HCCHeN0BaTe-
el go 1983 r., korma mepBbIi BHD —
Nanaloricus mysticus 6b11 OTKPHT HaT-
CKHM 300JoroM P, M, KpHcTeHceHOM.
C rex mop 6HNG HalIEHO ellle MOYTH
100 BHOOR, XOTA GONBIUHHCTBO H3 HHUX
MOKa He OMUcaHel. QHHM INHPOKC pac-
NpPOCTPaHEHH B O0CAgKaX pa3HHX THITOB
Ha pa’sIHYHMX TAYOHHAX OT IOMAPHEIX
paiioHOB 10 TPONMHKOB.

IMockoneky nopuumdepH npeacTas-
10T co60ii MeTbYAlIINX MHOTOKIETOY -
HBIX ¢ HH3KWMH IUIOTHOCTSMH TIOMYIIA-
uuit B 6onpinix obbeMax MmecKa W™ apy-
roro cyGcerparta, OHM TPYIOHH IS O6Ha-
pyxennsi u cbopa. Jlopuuudepsr npu-
KpeIUBIIOTCS K cvOCTpaTy Tak ILUIOTHO,
YTO MOTYT OHITh YIATCHE! TONBKO GRICT-
PHIM TOTPYXEHUEM B TIPECHYIO BONY.
OcMoTHIecKHi MIOK YOHBaeT XHUBOTHHIX
U BBI3BIBAET OTKPEILIEHUE OT CYOCTpATa.
3aTeM HMX BHACTAIOT M3 BOOB HYTEM
dbunpTpaliMK HA MENKOAYEHCTOM CHTE.
K coxaneHHI, IIpH TAKOM MeTone cGo-
pa B PYKH HccaenosaTeneil nomnagaloT
TOJIBKO MEPTBHIE XHBOTHBIE, TIOTOMY A0
CHX IOp NMOYTH HAYErO He H3BECTHO 00
HMX TIOBEACHHHU, NBUXEHHH, NMHTAHHH,
GU3HOAOrHH MM pa3BuTHH. ToNbKO oa-

HAXAB TMIHHKY JopULUbep yoanock Ha-
6M00aTE B KMBOM COCTOSHHM.

Teno mopuundep paszieneHo Ha me-
peIHHil X000T H OTHOCHTENBHE KPYITHOE
TYNOBUMLIE, MEXAY KOTOPEIMH BhIIeIdeT-
co rpyaHag obmacth (puc. 22.33, A). Ha
MepenHeM KOHIE X000Ta HMEETCS BELOBH-
ralowmiics (a He BRIBOPAYHBAIILHKCA)
POTOBOI KOHYC. X060T Hecer ao 300 kpyn-
HBIX CKaTHA CACKHOTO CTPOECHHA, KOTO-
pEle, KaK ApPeanoaracTcs, BEIIONHAIOT
CEHCOpHBIE H JIOKOMOTOPHEIE (DYHKIIMK.
Hexotophie cKamHMabl OCHAIIEHE BHYTPEH-
HHMHA MBILILIAMH. X000T MOXET GHITE BTA-
HYT B HEPEIHUI KOHEL MaHumps, QKoo
30 perpakTopoB, COGPAHHBIX B JBE IPYII-
IIhl, 00ECTICYHBAIOT BBOPAYMBAHUE X050-
Ta, KOTOPbIi BHIBOPAYMBAETCA HAPYKY o1
JeHCTBHEM THIPOCTATHYECKOTO JABIEHN.

CreHKa Tena COCTOMT M3 3MHICPMH-
ca, CEKpeTHPYIOILEr0 XHTHHOBYIO KYTH-
KyNy, H OTICHBHBIX MBIIEYHHX KIETOK,
KyrHkyna cunbHee Bcero pasBHTa Ha I/ia-
CTHHKaX TYIOBHILHOIO TIAHIUPA — JIO-
PHKM, TI¢ OHAa COCTOMT H3 TpeX CJIOEH:
CKJICPOTHU3IUPOBAHHON STIMKYTHKYIIHI,
MHTPAKYTHKYIIEI M IPOKYTHKYIH. B Mec-
Tax COSOHHEHUA TNAcTHHOK JIOPHKH Ky-
THKYJIA HECKIEPOTH3NPOBAHHAA H FHOKas.
CoennHeHMS MIACTUHOK KYTHKYIIbI 10 -
BIEKHBIE M HECKJIEPOTH3HpOBaHHbIe, Ty-
JNOBULLE AopULMbep ONETO KYTHKYIAP-
HBIM IIAHLUHMPEM — JIOPHKOI, KaK y Ki-
HopuHxOB. JIopHKa BHEllIHe IIOX0Xa Ha
KYTHKYISPHBA MaHLMPh KONOBPATOK, HO
y sopuidep KYTHKYNa — BHEKIIETOYHAS,

- B TO BpEMA KaK ¥ KONMOBPaTOK — BHYTPH-

xneroyHasd. HasBadue 3To# rpynne --
Loricifera o3HaYaeT «HeCyLHIT TAHIHPL> .
IMaxuups cocrout NGO M3 WeCTH (PUC.
22,33, A), miGo M3 22 WIMHHBIX, Paco-
JIOKEHHBX MapajUIeNBHO KYTHKYIAPHBIX
TTACTHHOK, KOTOpBbIe MOIYT OBITE CKJie-
POTH3MPOBAHH B PAa3IH4YHON CTEIIEHH.
DNHICPMHC MPEICTABIAET COGOH OJHO- -
CITOWHBIA STIUTENHH, OTAETEHHBIHA OT HH-
XKeJlexKallero oraena COeXUHHUTENBHOM
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IlefHRe CKaTHAR

TnotouHoe B3gyTHE

Poropoit >
KOHYC [
XoboTt AT
Crammag S
Topake (wes)
FET ]
MTume nopukwa /j A=t
Cramuam JUr. ' Topakc
BokoBas TACTHHKA (tes)

) JIOPHKH ‘

CnMHHAA M1acTHHKA X r Jlopuka
FOPHKH CeMeHHIKI b 4
KHieyHuK
-] A
Mubiuuer Topyku bHO®
OTBePCTHE
TTaneia
AHATEHOE
OTBEPCTHE
40 MM 40 MM
A B

Potoras TpyOka

Potosoil KoHyc
HapyXHbie peTpakToph

Qouprr
Tlpotonedpumnii

CpenHas KMUIKa

AHanNEHOE OTBEPCTHE
3amHaa Kiika
B

Moucnonosolf Tpaxt

Puc. 22.33. Loricifera, avaroMus nopu-
undep Ha npHMepe HaHANOPDHULHAH
Nanaloricus mysticus.

A — B3pocnui caMell; 5 — XMITHHCOBCKAS
JIHYHHKA; B — BHYTPCHHEE CIPOSHHE BIpOC-
Jo# ocobH; A— B — Bua co coHHHON ¢To-

_ POHH (TF0Ka3aH MONEPeYHHII Cpe3 SMHTCIH-

aTsHO-MHIIeUHOR rnoTku) (A u 5 — w3 Kris-
tensen R. M. 1983. Loricifera, o new phylum
with Aschelminthes characters from the
meiobenthos. 2. Zool. Syst. Evolut.-forsch, 21
163~ 180, B — uamereno u nepepucoeano us
Kristensen R. M. 1991, Loricifera In Harrison
F.W. and Ruppert E. E. (Eds.): Microscopic
Anatomy of Invertebrates. Wiley-Liss, New York.
Pp. 334, 335)
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TKaHH GazaneHON MIACTUHKOMN. MbIInb:
CTCHKH TENIA HAXOMATCA ol Ga3anbHolt
IUIACTHHKOH M BKAIOYAIOT NPOAQ/bHEIC
BOJIOKHA B KOMOMHALIHH ¢ JHATOHANBHEL-
MH, CHUHHO-OPIONIHLIMH WIH KOJBIIEEBH -
MH BOJIOKHAMM, MBIIUIIBI MPHCYTCTBYIOT
CKOpee B BHMIE OTACNLHBIX COKPATHMBIX
BOJIOKOH, 4eM CIUTOIUHEIX ¢N0eB. MEi-
LBl CTEHKH TeJd M INIOTKH MOINepeyHo-
NONQOCATHIE, B TO BpEeMd KAK HEKOTODHIE
Ipyrue, HAIIPHMEP MBIILIIBI-PETPAKTOPE,
KOCQ HCYepUeHHEBIE.

IMAmeBapUTENBHEII TPAKT COCTOUT U3
BHICTIAHHON KYTHKYNO nepeaHeii Kui-
KU, JHTOACPMANBHOMN cpeHeil KUK 1
KYTHKY/IAPH20BAaHHOK 3aaHEeldl KHIIKH.
PoT HaxoouTCA Ha mepedHeM KOHIE Po-
TOBOro KoHyca (puc. 22.33, B). OH Be-
IeT B POTOBYIO MOAOCTR, KOTOPAS Mepe-
XOAMWT B IYKOBUIIEOBPA3HYIO IMIOTKY, CO-
CTOSLUYIO K3 SIHTEIHANBHO-MBILIEYHBIX
Knerok. TloaocTe rAOTKH TPEXTYUYEBas Ha
MOTICpEYHOM ¢pe3de (CM. pHc. 22.33).
O0beMuUCTas CpemHsAa KHIIKA ¢ MHKDO-
BUIIAAPHEIM ECACBIBAFOTIMM TaCTPONEPMH-
coM obpasyeT GONBIIVIO HaCTh KMILICYHOH
TpyOku. KopoTKHil ofeTHil KyTHKYIO#H
MMHINEBON COSAUHAST IMIOTKY CO CPelHEH
KHMIUKOH. 3agHsAsS KMIIKA (peKTyM) OTKPH-
BAETCA HAPYKY aHYCOM, PaciOf0XKeHHBIM
BOJIM3H 33MHETO KOHIIA Tena. MenmeuHas
BCacHBaIONIAA IMOTKA H CTPOSHHE pOTO-
BOTO KCHYCa MO3BO/BIIOT HPEAIONATaTh,
49T0 JOPHUHPEPE — IUIOTOSAHEE Opra-
HH3MEL, BEICACHIBAIOLING COKH XEPTBHI, HO
NpAMBIX HAGMIONCHHA, MOATBEPXAAIOIITX
9TO MHEHHE, TIOKA HET.

HepBHas crcreMa ocTaeTcd B TONIIE
MUOCPMHCA, HO BMECTE C HHM 3arnybd-
JieHa BHYTPE Tena, KpymHEBIA TpeXKob-
LIeBOH MO3Tr 3amojHgeT OOILUIVIO YaCTh
ofeMa xo60ta (cM, puc. 22.33, B). anr-
JTHOHW3MPOBAHHBIN NepeIHH MO3T HH-
HEPBHUpPYET CKalMMaH H xoboToK. Cpea-
HHI MO3r mpeacTamiier coboit BosOK-
HHUCTHI HEHpOMHAL Ge3 raHrMen. 3ag-
HUH MO3T — KOJBUO, COCTOALICE H3

10 ranrmes, ot KoTOpsX oTX0IAT 10 mpo-
[IOJIBHBIX HepBHEIX TsKel, JBa TaKa cpe-
JHHHO-GPIOIIHOK Mapbl GOBILIETO pas-
Mepa 00pa3yIoT IBOMHOM, MrAHIJTHOHH3H-
POBAaHHEIN OpIOIIHON HepBHBL TAXK.
Jopuimdeprl pazaeAbHOIIONBIE JKH-
BOTHEIE. ¥ HEKOTOPHIX BHIOB OTMEUCH
NOJOBOH AMMOPMH3IM, BRIpaXaIOIHitca
B CTPOCHHH H DACIIONOXEHMM CKanui.
TlonoBHe M BHIAEAUTECABHBIE OPTAHBI
o0beAlHeHBl B MOUYETIONOBYIO CHCTEMY,
Kak v npuanynmua. I'oHaael — 310 map-
HHE MEWKH, B COCTAB KOTOPHIX BXOLMT
repMHHATHBHBIN 3MUTENHE (0T KOTOPO-
ro NPOMCXOIAT CNEPMATOUMTLI HIIH
OOLUTH, — Ipumen. ped.) n nporoned-
pHOMH. TepMHHANBHHE KAESTKH HpPOTO-
HedpHAHERB TIPEACTABNAIOT cOBOH XKry-
THKOBBI¢ COJICHOLMTH. ['aMeThl W MOYa
BHCBOOOXIAIOTCA B OOIIMIA YPOTEHHTANTh-
HbIM TPaKT, KOTOPBIiT OTKPHIBASTCS BME-
CTe ¢ aHycOM MWJIH BOMM3M Hero, Hanu-
YHE CEMMIPHEMHHKOB, KOTOPHE OBUTH
Hal{IeHBl ¥ OOHOTO BHIA, TIO3BONACT Npe/-
MOMAraTh BHYTPEHHEE OILIONOTBOPEHUE.
OMOpPHOHANBEHOE PAa3BHTHE HEM3BEC-
THO. W3 AiiIa BLIXOAHT TAK Ha3blBacMas
XHITHACOBCKAA JTHYHHKR, TICXOXasd Ha
B3pOCAVD 0coOB (CM. pHc. 22.33, b).
3amuuiit xoHeU JHYHHKH HeceT TapHbie
NPUAATKY — HaNblUE. ¥ HEKOTOPHX BH-
H0B (HAHATOPMIIMABI) MAJbLLI — 3TO
WHPOKHE JIONACTH, CHabXeHHBIE CIICLH-
ansHOH MycKynarypoit. Bo3aMOXHO OHH
HCTIOAB3YIOTCA WA IUIaBaHHA. Y ApyTHX
¢dopM (MAHLIIOPHIMAL) Ha KOHUHMKAX

. TOHKHX TIANIbLEB OTKPBIBAIOTCH KPYITHBIE

MPHKPEITUTE/IbHEE Xeae3hl, CeKPeT KO-
TOPHIX, BEPOSATHO, MCIOAb3YETCA AId
MIPHKPEIUICHUS K cyBeTpary.

PASHOOBPA3HE LORICIFERA

Pliciloricidae’: lopuka cnabo cknepotu-
3UpOBaHa, ¢ 22 umy Gonee Npoaoib-
HBIMH TITACTHHKaMM, 05e3 mepemHux
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kpaeBblX mWUnoB. IlepeaHas xuka
npocras, [Tonoporoe uMopdusMa Her,
AHYC H NOJIOBOS OTBEPCTHE PACIIONQ-
XeHrbl BeHTpaibHO. Tlanbuel TpyHua-
THIE, TPHKpenuTeabHbe. Pliciloricus,
Rugiloricus.

Nanaloricidae™: Jlopuka cuisHO cKiepo-
TH3HPOBAHA, ¢ LICCTRIO IJIACTHHKAMH

1 15 NONBIMH TIepeAHHMHM KPAEBBIMY -

uiunamu. IlepenHas Kuuika caoxHas.
HMeeT MecTto monopoit AEMOpPH3M.
AHYC ¥ NI0JIOBOE OTBEPCTHE PACION0-
XeHbl gopcanbHo. TManblbl JoMacTe-
BUOHbIe, MyaBpaTrensHue., Nanaloricus.

KINORHYNCHA?

Kiacc KUHOPUHXOR OOBEOMHSET OPH-
OmzuTensHO 150 OITHCAHHBIX BUIOB MeT-
KHX MOPCKHX MHOTOKJICTOUHHIX XHBOT-
HHIX, OGHTAIOLUHX B TIOBSPXHOCTHOM CII0e
WINCTOTO IPYHTA HIH B TIPOMEXYTOYHEIX
TIPOCTPAHCTRAX MEAIY I'PAHY/IAMH MTECKA.
OHH ObIIH HaMeHBI OT JMHTOPAJBHOMN
30HH 00 TAYOHHBI HECKOJBKHX COTEH
MeTpoB. JIIHHA TeNa KMHOPHHXOB ODHMY-
Ho McHee 1 MMm. KopoTkoe Teno CIUTio-
IeHO ¢ GPIOLIHGI CTOPOHH, KK V racT-
POTPHX, HO KHHOPHHXH HE HMEIOT JIOKO-
MOTOPHEIX PECHHYEK M, HSCMOTPSI Ha OT-
CYTCTBME HMAPHBIX KOHEYHOCTE, BHEIIHE
HANIOMUHAIOT HHTEPCTHLIMANBHBIX BECIO-
Horux pauykos Harpacticoida, ¢ KoTOpHI-
MH MX UHOTAA MYTaIOT.

OTmuTensHO YepToii KHHOPHHXOB
SIBJIETCA HANWYHE METAMEPHH B CTPOE-
HHH KYTHKYNBl, MYCKYAATYyphl, 3MMaep-
MAJIBHBIX XEI¢3 H HEPBHOH CHCTEMHI.
Teno pazneneHo Ha 13 cermenron, (¥ xu-
HOPHHXOB CETMEHTHI IPHHATO HA3EIBATh
3onMTamMu. — Hpumeu. ped.) XoGot 060-
3HAYaloT KaK INepBbiil CErMEHT, IHCK KaK
BTOpOlt (puc. 22.34, A), octansHsie 11
COCTARJIAIOT TYAOBMILE, KOTOPOE YacTo

HMeeT TpeXTpaHHyIo (hopMy Ha Moneped-
HOM cpese (puc. 22.34, B).:

Pot KoHUEBOI 1 pacnionoXeH, KaK 1
y APYTHX LMKIOHSHpAIHiA, Ha KOHLIE BbI-
JBHIAOIIETOCS POTOBOTO KOHYCa (pHC.
22.34, A). PoToBoii KOHYC KHHOPHHXOB,
B OTIHYHE OT MPHAILYJIMI, HE BEIBOpaYH-
BaeTcA, a BeigBUTaeTcs (puc, 22.34, B). Por
OKPYEH KONBLOM K3 AEBATH KYTHKYSIP-
HBEIX POTOBBIX CTHAETOR (CM. pHC. 22.34,
A). Cam xo60t1 HeceT A0 90 KyTHKYISID-
HBX CKaJIHI, OPTAHH30BAHHBIX B CEMb
KOHUECHTPUYECKHMX KPYTOB BOKDYT x0060-
Ta. X000T MOXET ITOJIHOCTBIC BBOpAYH-
BaTbCA BHYTPh LICHHOTO OTHENA HIH
BHYTPBb TIEPBOro TYJIOBHIIHOINO CeTMeH-
T1a. Hazpanue «Kinorhyncha» osznauaer
«IOABWDKHBIN X060T». HaGop kxyTHKynap-
HBIX IUTACTHHOK, MAM IUTALIMA, HA BTO-
POM HJIH TPETBEEM CErMEHTe Tena obpa-
3yeT 3aMbIKATEABHHIH annapar npH noi-
HOCTBIO BBEPHYTOM MHTpPOBEpTE.

ToHKHI OAHOCAOWHMIT KJIE€TOYHBIH
SMHAEPMHC MOACTHIIAET H BRINENACT Ky-
THKYTY. DTHIACPMHUC COREPRHT PAcTIoNo-
JKEHHBIE METAMEPHO CIH3HCTHIE JKEJIe3kl,
KOTOpbI¢ OTKPLIBAIOTCS Y€pe3 CrieliHalb-
HEIE OTBEPCTHS B KYTHKYJI€ H BRIIEIAIOT
Ha ¢¢ MOBEPXHOCTH CAOH CIAH3U. XHTH-
HOBasI KYTHKYJa OORMHO TOJICTasA, CKIe-
POTU3KMPOBAHKHAA H MOKBEPIacTCs JMHE-
Ke Mo Mepe pocTa XKMBOTHOrO. KyTHKy-
& KaXIOro 30HHUTA pasicicHA Ha IBE
HJIH TPH CKJIEPOTH3HPOBAHHHIE IUIACTHH-
KH: CITMHHOH TePruT M COUH IR ABA
OpPIOLLIHBIX CTEPHHTA {CM. pHC. 22.34, B).
KyTHKyma cOCTOHT U3 TOHKO HAPYXKHOM
SMUKYTUKYITH, CpeOHEH CKIECPOTHIHPO-
BaHHO! MHTPAKYTHKYIH U BOJNOKHHCTOM
NpOKYTHKYABL. Ha ueTBeproMm 30HHTE
(4aCTO TOMBKO ¥ CAMIIOB) MOTYT IIPUCYT-
CTBOBATh MPUKPEIHTENBHBIE TPYGOUKH.

MycKyaarypa Tena pacoioxeHa noj
SMHAEpPMATEHOH §a3anbHON ILTACTHHKOIA.
OHa COCTOMT H3 MeTAMEPHHX NYYKOB
TIPONONABHEIX, NHATOHATBEHBIX W HOPCO-
BEHTPANBHEIX MEILIL, BCE OHH MOMEpey-
HO-TIONOCATHIE, KaK YV YIEeHWUCTOHOTHX.
B Tele KOJBLEBHE MEIIIIH OTCYTCTRY-
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PoToBbie CTHIETEI

Caumsucras xeniesa
Bnuaep- Temonens

Porogoit KOHYC Xo6or (1) Kyrukyna .
S Cxannbl BasanbHas nmiacTMHKA
Maamams (2) Cpenusas kuika
Inorka ﬂmgf‘%rm
Muweson CrnuHHo-6plomHasn
IMpuKpenuTeIbHAs Cpennsisi KMLIKA MBbILILA
Tpy6Ka (4) Konsliesas
Bpiownoii MYCKyaaTypa
HEPBHHIH CTBOJ SHYHHK [MpoaonsHas
3ouuTel (7-8) \ MYCKyJlaTypa
BprourHoii HepBHBI THK
CrepHuT
[Mporonedpuanii b
Tynopuie ~Tlopa nedprmms (11)
__ Monosoe Puc. 22.34. Kinorhyncha:
OTBEpCTHE
Auyc (13) A — o0oOweHHass aHAaTOMHA KHHOPHHXA, BHI C

10T, HO OHW €CThb B POTOBOM KOHYCE.
MBIl CTEHKHU Tela MPUKPEIUIEHbI K
BHYTPEHHEN MOBEPXHOCTU KYTHKYISIp-
HBIX IJIACTMHOK C TTIOMOIUIBLIO TAKOTO JKe
COEIMHUTEJIEHOTO KOMIUIEKCa, KaK y JIpy-
I'MX UMKJIoHeHpanueBbix. ToHODMIaMEH -
Thl TSHYTCS Y€pe3 UUTOTIA3MY SMHaep-
MalbHBIX KJIETOK OT MYCKYJIATyphl K KY-
THKYJIE, K KOTOPOIl OHU NPUCOEAUHSIOT-
cs C MoMoIlbIo TemumecmocoM. Ilepe-
IHUE Kpasi KYTUKYJSPHBIX TUIACTMHOK
HECYT afnoleMbl, KaK y YWIEHNCTOHOTHX,
W CHyXaT ISl IPUKPETUIeHIs TTPOIOIIb-
HBIX MBIIIII.

PeayimpoBaHHBIi 3aT0JTHEHHBII KM~
KOCTBIO TeMOLIENIb 3aHUMAET MPOCTPAHCTBO
MEX]TY CTEHKOI TeJia M KMILIEYHOI TpyOKO
(cm. puc. 22.34, F). OH conepxut ame60-
LIUTHI, KOTOPBIE MOTYT 3aHUMATh OOJIBIIYIO
yacTh obbema remouens. Oyukims ame-
6ouuToB HeusBecTHa. MMeertcs nBa HaGo-

oprowHoi croponbl. Homepa B ckobkax oboiHavaior
HOMEpA 30HUTOB; 5 — momepeuHbIN Cpe3 TYJI0BUILA
camMku; B — BoiBOpauMBaHuWe X060Ta M ABHUXEHMNE.
KHHOPHHXH NPOABMraloTCs BREpel CKBO3b OCAIOK,
KOraa Xo0oT BBIBOPAYMBAETCH W CKaNMIbLI COBEpILa-
10T ABMKeHHe Hasan. Koraa xobGor BTSHYT, KHBOTHOE
He nBuraeTcs. POTOBOI KOHYC BBIIBUTaeTcs W BTAIH-
BACTCS, HO He BhiBopaunsaetcd (A u B — wameneno u
nepepucosatio uz Kristensen R. M. and Higgins R. P. 1991
Kinorhyncha. In Harrison F. W. and Ruppert E. E. ( Eds.):
Microscopic Anatomy of Invertebrates. Wiley-Liss,
New York. Pp. 378, 379)

pa MBIIIII-PETPAKTOPOB, CXOMHBIX 110 pac-
TMONOXEHUIO U (DYHKIIAHN C TAKOBBIMU NPH-
armymun (eM. puc. 22.29, A). Ouu orxonsr
OT KYTHUKYJISIPDHBIX TUIACTUHOK TYJIOBHILI-
HBIX 30HUTOB U MPOHMU3BIBAIOT MO3r. Co-
KpalleHHe 3TUX MBILUL TPHUBOANT K BBO-
paunBaHuio xo60ta. Ero BeiBOpaunBanmne
TIPOMCXOIUT 3a CUET COKPAILECHMS MBI
CTEHKM TeJIa (IPeskiIe BCero, COKpaleHeM
MOILHBIX AOPCOBEHTPAILHBIX MBI —
TIpumen. ped.), 4TO IPUBOANT K IOBBIILIE-
HHIO JaBjieHus B remouene. KMHOpHHXH
MEepPEeIBUrAIOTCS B TOMILE OcCamKa NyTem
MONEPEMEHHOTO BHIBOPAYMBAHMS U BBO-
pauynBaHMUs MOKPHITOTO CKaIuIaMu Xo60-
Ta. Teo KMBOTHOTO NPOIBUTAETCS BIIE-
pex BO BpeMsi BBIBOpauMBaHMs X000TKA U
OCTaeTcsi Ha MecTe IpPH ero BBOpaynBa-
Huu. I1pu BeIBOpaurMBaHMU X06OTKA CKa-
JIMABL pa3BOpauMBAIOTCs M 3arubaiorcs
Hazaj, 4ToObl TONKATH XKMBOTHOE BIiepes

M.lpsfljurassicauf



Kinorkyncha® 55

- (cM. puc. 22.34, B). Koraa xoboTtex noiu-
HOCTBIO BEIBOPAUHBAETCH, POTOBOH KOHYC,
HECYLIWH KOHeYHHII poT ¢ OKPYXKAIOILIH-
MH €0 pOTOBHIMU CTHIETAMH, BOH34eTCA
B TDYHT.

BHyTpHanuaepMambHad HepBHAas
CHCTEMa COCTOMT M3 TPEXKOJIBLEBOro
MO3ra H OpIOLIHOTO HEPBHOTC THXA.

Mo3r WHpoKHii, B BUIe BOPOTHHYKA, OK-

PYXAIOLIEro MEPEAHIOID YacTh INIOTKH,
KaK H Y Ipyrux upknoHe#panwii. Ilepe-
OHHH MO3r HHHEPBUPYET POTOBOH KOHYC
H CKaTMIl x000TKa. BoceMb mpomons-
HEIX HEPBOB BHIXOIAT H3 3AIHEr0 MO3ra
H MHHEPBHPYIOT IS0 H TYIOBHILE.
JBoiHOIt GPIOITHOM HEPBHELA CTBOM TH-
HETCH OT MO3ra K 3aIHeMy KOHIY TeNa
(cM. puc. 22.34, A, B). B xaxaoM 30HH-
T€ Ha HEM PAcHoNaralorcd mapHble TaHT-
JIHH, CBA3aHHBIE KOMHCCcypamMH, YyBcTBH-
TENbHBIE OPraHbl — 3TO Pa3HOOOpaIHbIE
KYTHKYASPHBIE 00pa3oBaHus, B TOM YHC-
Jie cKamMael H GAOCKYNH, colepXaliue
KTYTHKOBEHIE peuenTopHule K1eTki. He-
KOTOPBIC BUIbl MMEIOT Ha NepegHeH 4ya-
CTH TeJIa CBoeoBpasHeIe (feclIBETHRIE, —
Ilpumey. peo.) Tmaszku, KoTopbie obmana-
10T YYBCTBHUTENBHOCTBIC K CBETY.
KWHOPHHXM TUTAIOTCH AMATOMOBSIMU
BOTOPCCIAMHA, METKHMH YaCTHLAMM OpTa-
HHYECKOTO OETPUTa, WIH M TeM H Ipy-
ruM. KumedHpift KaHal COCTOHT M3 IIe-
penneii, cpeaHeil M 3amHelt xuok. Ie-
pelHsg KMIUIKA BBICTNAHA KYTHKYIOH M
COCTONT U3 POTOBOI MONOCTH, KOTOpas
BO3MOXHO BHITIONHSET GYHKIIHIO DHIBT-
pa, cocyrlel IMIOTKH CcO CTEHKaMU, co-
CTOSIIHFMA H3 ME30NSPMATTLHELX PaTHaNb-
HBIX U KOJIBLEBEX MBI, H KOPOTKOTO
MUUIEBOIa, KOTOPMH COeIUHAETCH CO
CpemHelt KUWKOA, CpefHssa KMIIKa BhIC-
TNaHa BCACHIBAIOLIHM TacTPOASPMHCOM C
MHKpoBOpcHHKaMu. CHapyxu oHa OKpy-
3KE€HA KOJIBLIEBBIMH H MPOIOALHLIMH MEIILI-
HamH. CpenHssi KMIIKAa BENET B KOpPOT-
KV10, BEHICTTAHHYIC KYTHKYJIOH, 3aIHICH
KHLIKY, KOTOpas OTKPHIBAETCS HapyXy

uepes aHyc, pacmoSOXeHHHA Ha KOHILIEe
13-ro cermeHTa. DU3HOIOTHA MUILEBApE-
HHMS1 Y KHHOPHHX TIOKa He H3YYeHa.

dra mpoToHedpHINA, KAXABIH K3
KOTOPBIX COCTOMT H3 TpeX ABYXTYTHKO-
BBIX TEPMUHANBHBIX KJIETOK, JIEXaT B Ie-
Mouese. X TIPOTOKH OTKPHIBAKOTCS B
HebPHIUOHOPH, PACHONTOXEHHBIE HA
GoKoBOI TOBepXHOCTH 11-TO cermeHTa.
PenponykTnBHas W BHIEAUTENLHAS CH-
CTcMBl HE3aBHCHMEI IpYyr OT ApYyTa, B
OT/IMYME OT NPUANYIUA U TopuIHdep.

KuHopunxu pasgeapHonmonnl. OHH
HMEIOT TMapHHE IIOJOBEIE XENe3bl (CM.
pHc. 22.34, A, b). Kaxagasd monopast xe-
Jiesa CBA3aHA ¢ BHEWIHEN cpefol vepes
OJI0BOI IPOTOK, OTKPHIBAIIHIICA 110-
JIOBOH mopoit mexay 12-M 1 13-M cer-
MEHTOM. ¥ caMOK €CThb CEMSIIPUEMHH-
KH, YTO JaeT BO3IMOXHOCTh Hpearnosia-
raTh BHYTPEeHHEE OILIOAOTBOpeHHEe, Co-
BOKYIUIeHUE KHHODUHXOB HAGIIONATH
IIOKA HE YIATOCH. ¥ MpeACTaBUTENeH IBYX
POOOB CaMIBI HMEIOT 0COGRIe TapHbIe
HEeHHAIbHEBIE KOITYAATHEHbIE LMK, CITY-
XalllHe Ui TIEpeHoca CnepMaTodopoB.
Pa3putie KHHOPHHXOB He H3yYeHO. U3-
BECTHO TONBKO, YTO OHO MpAMOE H MO-
Jtoasie oCOOM BHIXOHAT M3 SUIL, HMMeEs
11 cermenToB. B ocTansHOM Mondonbie
0CcOOH NOoX0XM Ha B3pOCIBIX. B mporecce
pocra Moiofbe OCOOH IMMepHONHYECKH
JIMHAIOT, TIOCHE HOCTHXEHHI B3POCIOTo
COCTOAHUSA THHBKH NMPEKPAIAOTCsL.

KHHOpHHXU MMEIOT MHOTO YepT CXO-
CTBA C WICHUCTOHOTHMH, HO B0 HETABHE-
ro BPEMEHHM BCeé OHH paccMAaTpPHBANHCH
KaK pe3yibTaT KOHBEpreHUHH. H3ydeHue
HYKJICOTHAHBIX MOC/AeIOBATENBHOCTEN
MPEONaracT poaCTBO MEXIY WIEHHCTO-
HOTHMH A ORKIOHEHPATHEBEIMH B COCTA-
Be TakcoHa Ecdysozoa. YneHucToHOrme
H KHHOPHHXH HMEIOT CerMEHTHPOBAHHOE
TeJIO H MHHAIOIIKH XUTHHOBHI 3K30CKe-
netr. [onocths Tena nmpepcrabnsger coboit
reMOLE/b. ¥ NpeacTaBHTeNeH ODOMX TaK-
COHOB MBIIIHEI CTeHKH TeNa NMONepeYHo-
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nosocarsie. IIpoaoarHEIe MEIIIIIE OSpYT
HAYI0 U 3AKAHYHUBAIOTCHA HA BHYTPEHHMX
MOBEPXHOCTIX KyTHKY/PHEIX TIAACTHHOK
Y WICHHUCTOHOTHX H KHHOPHHXOB, XOT B
MEXaHW3Me TIPUKPENICHHA ©CTh pas3iH-
yusi. BUOp 000UX TAXCOHOB HMEIOT aflo-
AcMEL 1A YAYYIIEeHHA MEXaHHYeCKOoro
KPEILTEHKA MBILIL, HEPBHAA CHETEMA CO-
CTOHT U3 MO3ra, MPEICTARIIIOUICTO CO-
G011 KONBLIO BOKPYT KMINEUYHOIO KaHANA,
OPIOIHOIC HEPBHOTO CTBOJA ¢ MAPHBIMH
CerMeHTHBIMH TAHTIIHAMH, COoeIHHEHHBI-
MH KOMHCCYPaMH.

PASHOOBPA3ZHE KINORHYNCHA

Cyclorhagida®: HauGonee mupoxo pac-
NMPOCTPAaHEHHBN W pa3HOOOpasHEIHN
TAKCOH KHHOPHHXOB. BoapumHcTBO
UMeIOT OT 14 mo 16 mauma B paiioHe
ured, TYJOBMILE HECeT LUHIEL, B ITO-
MEPEYHOM Cpe3e TYIOBHILE OKPYTJIOE
UK TPpeyToNbHOe. OGEMHEIE 00MTA-
TEMH MOPCKOTO HAa H IIeCKOE IpH-
JIHBHO-OTIHBHO$ 30HbL. Campyloderes,
Cateria, Centroderes, Condyloderes,
Echinoderes, Semnoderes, Sphenoderes.

Homalorhagida®: Kuxopusxu oTHOCH-
TEJIBHO KPYIIHBIX pasMepoB (10 1 MM).
HMeroT oT IecTH A0 BOCEMH IIALIHA
B paifoHe wen. TyooBMile HeceT He-
¢kombko nmnos. Ha nonepeunoM cpese
TENO OTYETIHBO TpeyroaeHoe, OObN-
HEIE NPeACTaBHTENH ayHbl MOPCKHX
unoB. Kinorhynchus, Neocentrophyes,
Paracentrophyes, Pycnophyes.

PUIOIEHNA
CYCLONEURALIA

B Hacrosmee Bpems Cycloneuralia
(B 3HAYUTENJBHOH CTeNeHH IpeIBapH-
TEABHO) PACCMATPUBAETCA KAaK MOHODH-
Nneruyeckuit TakCoH (pHc, 22.35). Pu-
JIOTeHETHYECKHUE OTHOMIEHHS BHYTDH

Cycloneuralia # MX B3aHMOOTHOLIEHHS C
Panarhtropoda B mpemenax Ecdysozoa
NOKa OCTAIOTCA HESCHBIMH.
BOJNBIHHCTBO 300/I0TOB COTIACHEI ¢
TeM, 4to Kinorhyncha, Loricifera u Pria-
pulida o6pa3yiOT eCTeCTBEHHBI TAKCOH
Cephalorhyncha. (Tun Cephalorhyncha
BHepBEie O BROeneH B 1980 r. poc-
cuiicknM 3co70roM B, B, ManaxoBbiM;
cM. JoonoruyeckHii xypHan 1980. —
T. 59. — Beim. 4. — C. 485—499. — [Ipu-
Mey, ped.) DT0 MHEHME IMOIOTBEPXKICHO
MHOTOYHCNIEHHBMH MOPG0I0THICCKUMH
M MOJICKYAAPHEIMH LOKAa3aTeAbCTBAMME.
B 10 Xe BpeMs MHOTHE 300M0TH CTaBAT
Mo COMMEHME CECTPHHCKIE OTHOLUCHHS
Mexay Nematoda 1 Nematomorpha u
piomoueHre Gastrotricha B Cycloneuralia,
B ormmume or apyrux Cycloneuralia ractpo-
TPUXH HMMEIOT JIOKOMOTOPHBIE PECHHYKH,
He CITOCOGHEI JIMHATE, 00Ia0a10T repMadg-
PONKTHOH MONOBOH CUCTEMOH H HE HMe-
1T x000Ta. Bece T0 HABOAMT HA MBIC/h,
YTO TACTPOTPHUXH He BXxoasaT B Cyclo-
neuralia. OcTaiMecsd TATs TAKCOHOB CO-
CTABRISIOT Tpymmy Introverta, KOoTopble B
paMKax TMIOTe3H 0 enuHcTRe Cycloneu-
ralia ABIAKOTCA CECTPUHCKIM TAKCOHOM TIO
oTHoweHMio X Gastrotricha u xapakre-
DH3YIOTCA OTCYTCTBUEM JIOKOMOTOPHBIX
PECHIYEK H CIIOCOOHOCTBIO K JIMHEKE.
Ecau Ecdysozoa nmpHHMMaeTcs Kak
TaKCOH, COCTOALUHH U3 Panarthropoda u
Cycloneuralia Kax ¢ecTpHHCKHX TaKCO-
HOB, TO MPpHHALeXHOCTL Gastrotricha x
Cycloneuralia CTAHOBHTCH COMHHTENBHOGM

‘(B IPOTHBHOM CITY4ae HaM MPHIIIOCE Ol

JONYCTUTR, YTO TACTPOTPUXH TIOTEPATH
CIOCOOHOCTE K THHEKE W 3AHOBO Pa3BH-
JH JIOKOMOTOPHBIE PeCHHYKH)., 30070-
', KOTOpBIE MPH3HAIT eanHcTBO Ecdy-
s0z0a, 00BMHO oTaengioT Gastrotricha ot
ocranbHEIX Cycloneuralia ¥ nonaraior,
YTC TACTPOTPHXH 000COOMNMCE OT CTBO-
jla 3K3YBHANBHBIX ellle O MOABI¢HHA
CNOCOGHOCTH K JIMHBKE U IO MOTEPH N0
KOMOTOPHBIX pecHHYCK.
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Puc. 22.35. ®unorenus Cycloneuralia, ocHOBaHHast Ha MOP(ONOrHYECKIX MPH3HAKAX:

I — Cycloneuralia: uMeiorT nepesnuii KoHueBoil por; TPEXYYEBYIO COCYILYIO IVTIOTKY; TPEeXKOIbLLEBO
MO3I' ¢ NPOAOJALHBIMH HEPBHBIMU CTBOMAMM; 2 — Gastrotricha: MHOrocnoitHas KyTHKyIa, STTHTEIHATb-
HO-MBILIEYHAs r10TKa, repMacponnTel; 3 — Introverta: umeioT X060T, cnOCOGHBI JAHHATE, JOKOMOTOp-
HBIE pecHUUKH yTpaueHsl; 4 — Nematoida: KyTukyna conepXut Ko/uiareH 683 MHKPOBOPCHHOK, HMEIOTCH
MPOAOILHBIE ITHACPMAIBHBIC BATMKU; KOJIBLEBAsS MyCKyAaTypa yrpadeHa; 5 — Nematoda: ceHcmuin Ha
NEPEAHEM KOHLE Te/la PACiONOXeHBl B TPU Kpyra: 6 — B nepBoM, 6 — BO BTOPOM, 4 — B TpeTheM;
BOABUIMHCTEO MMEIOT MapHbie aM(UIbE; SNUTETHATBHO-MBILIEYHAA [10TKA; 6 — Nematomorpha: s3poc-
Jibie 0cOGK MMEIOT PYJIMMEHTAPHBIH Kuiueunslil kanan; 7 — Cephalorhyncha: kyrtukyia CONEPKHUT XMTHH;
HMEIOT [1BA KPYIa PeTpakTOpoB, KOTOPhIE MPOHUKAIOT B MO3T; Ha X060TE HMEIOTCH XMUTHHOBBIE CKATHIBL
€CTh HyBCTBUTENbHbIC (hockynn; & — Priapulida: umeercs o6mmpHsiit remouens; 9 — N.N.: HesBopaun-
BAIOUIMICA POTOBOH KOHYC ¢ KYTHKY/ISIPHBIMH rpebeHyaThiMu 3ybamu i cruiaertamu; /0 — Kinorhyncha:
Ten0 cerMeHTHposaHHoe, I/ — Loricifera: ckamnisl ¢ MblIIaMM, STUTEIMANBHO-MBIILEYHAS TI0TKA
(usmeneno us Nielsen C. 2001. Animal Evolution. Interrelationships of the Living Phyla. 2nd ed. Oxford University
Press, Oxford. 563 pp.)

[MepenHuii BTATUBAIOLLAICS OTAET Te-
Jla — X000T — ABIISIETCS ONpPeNeIIOIIei
arnomopdgueit Introverta. Xo6or umeercs
Y HECKOJILKUX BUIIOB KaXI0ro KPYITHOro
TaKcoHa BHyTpu Introverta (xors cpenu
HEeMaro/ nmoxoxee obpasoBaHHEe MMeEeT-
Csl TOJIBKO Yy MpeacTaBUTeeid OJHOro
pona Kinonchulus). I'mnoresa o eAMHCTBE
Cycloneuralia TpeGyer ponyuieHust, 4To
X000T ObUI NpeacTaBieH y MPeIKoB He-
MaTo/l, HO 3aTeM ObL1 YTepPsiH IMOYTH BCe-
MM MTOTOMKaMM 3a McKioueHueM Kino-
nchulus (Takoe NpeanoaoXkeHue MHOIMe

300JI0I'M HaXOAAT KpaliHe MajoBepo-
SITHBIM).

B pamkax 3Toit runoressi npeanona-
raeTcsi, 4T0 OT MMEILIUX X0boT mpej-
KOB ITPOU3OLLIH IBA MOHO(DMIETHYECKUX
TakcoHa. [lpeacrasuresnn Nematoida
(HeMaTobl W BOJOCATHKH) MMEIOT KOJi-
JIaTeHOBYIO0 KYTUKYNY 0€3 MHUKPOBOPCH-
HOK, IPONOIbHbIE 3MUAEPMATbHbBIE Ba-
JIMKH, JTUIIEHBI KOJBLIEBBIX MBI U 00-
JlajalT YANMHEHHOW 4YepBeobpa3Hoi
dhopmoit Tena. [pencraButenn cecTpuH-
ckoro Takcona Cephalorhyncha (npuarny-

hlpz/ijurassic.rof
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JIUAEL, KMHOPHHXH K AOPULIKGEPH) BMe-
10T XATHHOBYIO KYTHKYITY, JIHLICHE] 31 H-
AePMaNbHBIX BAMTHKOB, MMEIOT KaK KONb-
LIEBHE, TAK K MPOXONbHEE MBILULEL B TO
BpeMAa Kak MoHoduaua Cephalorhyncha
B LEJ0OM NMpHHHMAaETCHA, MOHODHIUA
Nematoida moKonTeq Ha BecbMa IIaTKoH
OCHOB¢ H TIPOTHBOPEYHT HEKOTOPHIM
MONEKYAAPHBIM H MOPGhOAOrHYCCKHM
JaHHBM. BoMocaTUKH OTIHYAIOTCH OT
HeMAaTod HeOOLIMHOM CTPYKTYPOH MBILLIL
(mapaMHO3HH), HeT¢HepalHe KHIeYHO-
ro KaHana, BropHuHoO#l NpHpoooi Mo3sra
M MX YHHKAIBHHMH CHEPMATO30MAAMH,
HE TIOXOXHMH HA TAKOBHIE Y JHOOBIX ApY-
I'dX XMBOTHBEX. HeMaToms MMEIoT 31H-
TeJNANLHO-MBIIEYHYK) TAOTKY H XapaK-
TEPHOE panRHaJbHO-CHMMETPHYHOE pac-
TIONOXESHHE CEHCWLUT T'OJIOBHOTO KOHIA.
0O0a 3THX IpH3HAaKa OTCYTCTBYIOT ¥ BO-
nocatnkoB. [TouTn Bce HeMaTOObI JIHILIE-
HHl x000Ta, BMECTC HETO HMEETCA CIie-
OHATUIHPOBAHHASA COCYILAA IMIOTKA, MC-
nonb3yeMas LA MUTaHuA. BoaocaTHKH
COXpaHWUJIH Me30JepMaIBHYIO TIOTKY
MpeOKOR, 4 ¥ IHYHHOK HMeeTcd X000T.

TpH TakcoHa LedanopuHXoB o6benu-
HECHBI MHOTOYHCICHHBIMH CHHANOMOP-
damu, BKIMIOYAA XUTHHOBYIO KYTHKYAY H
KPYTH YYBCTBHTENBHEIX W IBWTATENBHEIX
ckamuy Ha Xx00oTe. OHM UMEIT YHHKANE-
HbI€ YyBCTBHTENbHEE (DIIOCKYNH, HHHED-
BUPYEMBIE XTYTHKOBHIMHA CEHCOPHBIMHM
KIeTkaMH. [Ipa HaGopa MEBINII-peTpax-
TOPOB TAHYTCA OT CTEHKH Tena K 3TH-
JEPMUCY POTOBOI 00ACTH, IPOXOSA NIPH
3TOM 4epe3 MOAT (Yepes IOCPEACTBC 0C0-
OBIX KIeTOK-TAHHLHTOB). HekoTophle
300710FH BKAKYaloT Nematomorpha B
Cephalorhyncha.

PoacreeHHEBIE ¢BA3H BHYTPH Cephalo-
rhyncha, omHako, MeHee ompeae/icHHbIE.
Huorna Kinorhyncha 1 Loricifera cunra-
I0TCA CECTPHHCKMMHE TAKCOHaMM Ha OC-
HOBaHHH HATHYHA BTATHBAIOLICTOCA, HO

He BBIBOPaYHBAIOIIETOCA POTOBOTO KOHY-
¢a. AJIBTEpPHATHBHBIA BapHaHT CBA3LIBA-
€T MeXay cobol KWHOPUHXOB U MpHaly-
JI{O, OH OCHOBAaH Ha TOM, YTO B 0OOMX
TAKCOHAX MYCKY/IAaTypa [JIOTKH IIPEACTaB-
JIeHA MBILUCYHEIMH, 2 HE SMUTEIHAILHO-
MBILICYHBIME KIeTKaMH. B Hactosinem
yueOHHKE NPHHSATA NEPBas TOUKA 3PCHMS.

Aschelminthes B TeueHHe IECATKOB
JIET PACCMATPHBANKCDH KAK TAKCOH {THII
WIM HAOTHIT), B KOTOPBIL OBLIO yaOCHO
BKNMIOYaTh TAKCOHHL ITEPBHYHOPOTHIX C
HESICHBIM CHCTEMATHYECKHM TIONIOXEHH -
eM. Coctap Aschelminthes MeHanCq B
TEYEHHE MHOTMX JI€T, HO B TO HIM HHOE
BpeMs B HETO BXOAWTH KOJIOBPATKH, He-
MaTOAH, BOJOCATHKH, IPHAMYIHALL,
CKpeOHH, THXOXOOKM, XKMHODHHXH, JIO-
pulndepHl ¥ AaXe LETHHKOYCTIOCTHEIE,

B Hactosilee BpeMs MOJAraleT, 4to
STOT TaKCOH NOJAHQHICTHYSCKHUA H BXO-
IALIHE B HETO IPYIIIH DO/DKHBI OBITH 110-
MELLUEHE B KaKie-TO ApPYIHe TaKCOHB!,
Tardigrada otHeceHnl K Panarthropoda;
Gnathostomulida, Rotifera u Acanthoce-
phata 06pa30BaTH HOBBIH TakcoH Gnathi-
fera; a Gastrotricha, Nematoda, Nemato-
morpha, Priapulida, Kinorhyncha 1 Lori-
cifera cocrasnsior Cycloneuralia. Tem He
MeHee npobnema Aschelminthes Bee ewe
HE MOXET CUMTATLCS PEIeHHOH B TaKoMH
CTENEHH, YTOOI TO YICBICTEODSIO BCeX
HCCASAOBATENEH.

PanorepeTaveckas cacrema Cycloneuralia

Cycloneuralia
Gastrotricha
Introverta

Nematoida
Nematoda
Nematomorpha

Cephalorhyncha
Priapulida
N.N.

Kinorhyncha
Loricifera
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GNATHOSTOMULIDA? Seisonida®

Pasnoobpaszune Acanthocephala®
Gnathostomulida ®WIOTEHUSA
MICROGNATHOZOA GNATHIFERA
SYNDERMATA OUJIOTEHETUYECKAS
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peanonaraior, 4yro Gnathostomu-
lida, Rotifera, Seisonida, Acanthoce-
phala ¥ HezaBHO OTKpPEITEIC Micrognat-
hozoa MpoH20LUIH OT HPERKOB CO CIOX-
HOH TNOTKOH, OTNHYAIILUEHCH YHUKAIb-
HBIM KYTHKYJISPHEIM YeJIKOCTHBIM arra-
patoMm. Ilpexae B3TH TAKCOHBEI OOHYHO
paccMaTPHBATHCH KAK TPYIINE, OJIH3KHE
K IUIOCKHM YEPBSIM, KONBYATEM YEPEAM
HIH K TME€PBUYHO-IONOCTHEIM YE€PBAM.
B HacTosiliiee BpeMsi paclipOCTpPAaHEHO
MiHeHHe, YTO OHU 00pa3yioT MoHoMIIe-
TUYHBIA TAKCOH, KOTOPHIA IIOMYYMN Ha-
seaHHe Gnathifera. ¥ npencraButeneii
9THX TAKCOHOB IVIOTKA, KOTHA OHA eCTh,
BKJIOYACT B CBOM COCTAB BEeHTPaJbHEIN
MHHIIeYHH 6yapbye. I'oTKa Hecer ue-
JMIOCTH, IPEACTABIIIOIMIE CO0OM KYTHKY-
JIAPHBIE BBIPOCTSI ¢ SNCKTPOHHO-IUTOTHOH
CepALEBHHON U SMSKTPOHHO-NMPO3pavHOM
0D0I0UKO, KOTOpEIE CEKPETHPYIOTCH
[JIOTOYHBIM SITHTETHEM. '
BonehiMHCTBO Gnathifera MMelor IIH-
HY MeHee 1 MM U XapaKTepH3YIOTCH KOM-
IUIEKCOM 4€pPT, THIHYHEIX A MEMKHX
XHUBOTHBIX. BHYTpe¢HHHIT TpaHCIIOPT OCY-
wecTesieTess myteM guddys3uu, v HHX
HeT cepaia (M BooOlle HHKAKHX COCY-
AOB KPOBCHOCHOH CHCTeME. — [lpumey.
ped.). TlepeaBuxeHHEe IPOHCXOANT 32
CUET PECHUYEK, HET CIICUHAIH3UPOBAH-
HBIX OPTaHOB JbIXaHHd. OIUIOZOTBOpE-
HHE BHYTpeHHEE, pAZBHTHE TpAMOE.
HnMeroTcod NmomnepedyHo-NONOCATRIE MEILI-
IIbI, TIPHBOAMINIE B IEHCTBHE YEMIOCT-
HOH amnrmnapar.

GNATHOSTOMULIDA?

Inatocromymaanl (Gnathostomulida) —

HeOONBIICH TAKCOH MUHHUATIOPHEIX Yep-
BeH, OOHTAIUMY MeXIY NecYHHKAMH

B MEJIKO3CPHHCTHX MOPCKHX NecKax,
0CcOOEHHO TaM, TA¢ KHCIOpOaa Malo Wil
BOBCE HET M BBICOKA KOHUEHTPALHA Ce-
posopopona. Gnathostomulida GLUIH oT-
KpbITHl B 1956 T, H ¢ TeX nop o0HapyKe-
Ho Gojee 80 BUIOB, pacnpocTpasHe HHBIX
IO BCEMY CBETY, OCOGEHHO BROJB BOCTOU-
Horo nobepexesa CeBepHOH AMEPUKM.
T'HaTOCTOMYIHOB MOTYT DOCTHIATH B
UIHHY [049TH 4 MM, HO GONLLIMHCTBO
BHIOB MMEIOT JnHY Tena 0,5—1 MM H
50 mxm B puametpe. Popma rena yanu-
HEHHAA, 4 HEKOTOPbI¢ BUALI HHTCEHIHBIC
(puc. 23.1, A). LHuAMHAPHYECKOE TENO
HECET TOJIOBY, OTACNEHHYK) OT TYJIOBM-

CeHCopHbLIE IYYKH

;
Myxckoe nonosoe

L OTBEpCTHE |
) @t

74 AnnocrepMaTo30HIH
A ' B

Puc. 23.1. Gnathostomulida:

A — dunocniepmonnnas Haplognarhia simplex; 5 —

6ypcoBaruHouaHaa Grathosfomula jenneri (uz

Sterrer W. 1972, Systematics and evolution within
the Gnathostomulida. Syst. Zool. 210 151 173}



Gnathostomulida® 61

- 1a CJIETKa CKaToi 1ieei. Y HEKOTOPBIX
roJlioBa OTTSIHYTA BIEpel, B BHUIE TMOJ-
BIJKHOI'O 4YBCTBUTEIBHOTO POCTPYMa.
TynoBuiue c3aau yTOHYAETCA B XBOCT.

DNUAEPMUC IMIIEH KYTHKYJIBI, 4 €ro
KJIETKW OIHOPECHWYHBIC, XOTS OCTaIb-
ubie Gnathifera umeroT MHOropecHUYHBII
snutenuii. Toukas GasanbHas MIACTUH-
Ka TIOJCTUIAET SMHUIEPMUC, HEKOTOpPbIe
MUAEPMAbHbIE KJIETKH BBIJEISAIOT
ciu3b. CUMHXpOHHOE OMEHHME pecHUUYEK
snuaepmuca obecreunBaeT CKOMb3SIIEe
pecHUYHOE IBUXeHue. Myckynarypa
CTEHKM TeJIa, COCTOAUIAS U3 MOMePeTHO-
MONIOCATHIX MBILIEYHBIX KJIETOK, JIeXKUT
1oj1 GasaibHOM NIACTUHKOM 3NMIEPMU-
ca (puc. 23.2, A). OHa cOCTOUT U3 YexIia

C1a0BIX BHEUITHUX KOJIbLEBLIX BOJTOKOH U
TPEX Map MpoAoJbHBIX MBILILL U UCTIONB-
3yeTCs He JUIsl MepeaBYKeHMsI, a JUIS U3-
MEHEHWsI JUINHBI TeJIa U U1 ITOBOPOTOB.
Gnathostomulida ne wMmeoT coenHM-
TEJIBHON TKAHW, B PE3YJIBTATE YETO MBILI-
LIbl, TPOTOHE(PUINU U PEIPOIYKTHBHBIE
OPTaHbl MMOTIPOCTY BAOXKEHbI, KaK B CAH/I-
BHY, MEXIY SMUIEPMUCOM M KULLIEUHH-
KoM (cM. puc. 23.2, A). 3anoaHeHHOM
XMIKOCTBIO TOJIOCTH TeJia HET.

Gnathostomulida umeior cierio okau-

YHBAIOLIMICH MTUILEBAPUTETBHBIN TPAKT,
00pa30BAHHBINA EIMHCTBEHHBIM CIOEM
HEPECHUYHBIX KIIETOK € MUKPOBOPCHH-
Kamu. B ero coctas BXomsT poT, poroBas
MOJIOCTb, IJIOTKA, MUILEBOI U COOCTBEH-
HO kuuika. Por — cybrepmMuHanbHoe
OTBEPCTHE HAa BEHTPAJIbHOW CTOpPOHE
BOJIM3HM repeiHero KoHla Tena (puc. 23.3).
CraasjieHHasi ¢ 60KOB I/I0TKA BKJIOYAET
CJIOXKHBIIH BEHTPaJbHBIN MBIIIEYHBIH
Oyasbyc. B cocras Gyibbyca BXoasT mo-
TIePEYHO-TI0I0CATBIE MBIIIILIBI, CEKPETOP-
HBII SMUTESNIT, a TAKKe YeTI0CTHOI ar-
rapar, COCTOSILUMIA M3 CKIEPUTOB KYTH-
KYJIIDHOTO MacTakca, U ranriuit. Mac-
TaKC COCTOMT M3 rpebeHvaTOl 0azanp-
HOW IUIACTHHKM HAa BEHTPAJILHON rybe
Mo3aju pPra ¥ Hecyumx 3y6bl yenocTeit

-HepBHblit Tsx
Konsuesas

IMpononbHas
MYCKYJIaTypa

lNoHamk
- DruaepMuc
lactponepmuc

YemocTi

basanbHag
TUTACTHHKA

Y, Pocrpym

" basanbHas
YemocTH miacTuHKa

B

Puc. 23.2. Gnathostomulida:

A — YIpoIIeHHbI TONepey b paspes uepes Ty-
JIOBMILIE THATOCTOMYJIMABI, 5 — venwctn u Ga-
3anbHas nuacTHHKa Gnathostomula mediterrane,
BHI cOOKy; B — uemoctu u HazanbHast NIacTHH-
Ka Problognathia minima B NONOXKEHUM MUTAHMS,
BHII CO CITUHHOIT cTopons! (b — uz Sterrer W. 1972
Systematics and evolution within the Gnathostomulida.
Syst. Zool. 21; 151— 173; B — uz Sterrer W. and
Farris R.A. 1975. Problognathia minima n.g., n.sp.
A representative of a new family of Gnathomulida,
Problognathiidae n. fam. from Bermuda. Trans. Am.
Micros. Soc. 94: 357— 367)

M.lps/ljurassicauf
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Cnusnas cTopoHa

Imorounsiit Oyaedbye TMuineson

[Mpoceet rnoTKM

LiepeGpaibHblil TaHTIN
Ilepennnii Konen

CeHcopHBIE

Ananuk

Baaranuuie
CeMATIpUEMHHK
KuineuHnk

Craner

[Nenuc

TY'KH

IMOTKH

Benrpanbhas ry6a

Y,
lNonosa POT// \ M brurisi

Yemocts

i
Tynosuuie CeMeHHUK

ByKKaIbHbIIH raHrmmii

baszanbHas riacTHHKA

Puc. 23.3. Gnathostomulida.

CaruTtransHelii pa3pes uepe3 Gnathostomula paradoxa (uz Lammert V. 1991, Gnathostomulida. B Harrison F. W.
and Ruppert E. E. (Eds.): Microscopic Anatomy of Invertebrates. Vol. 4. Aschelminthes. Wiley-Liss, New York.
Pp. 19— 39)

Ha JaTepajibHbIX CTEHKaX TJIOTKH (CM.
puc. 23.2, b, B). bazanbHag ruitacTMHKA
MOJXKET BBUIBUTAThCS 4Y€pe3 pOT, a KOH-
1Ibl YEJTI0CTEH TOPYAT B POTOBYIO MOJIOCTh
(puc. 23.3). YenmoctH, cexpeTupyembie
SMUTENIHATbHBIMU KIETKAMM [JIOTKH, CO-
CTOSIT U3 3JIEKTPOHHO-TUIOTHOM cepale-
BUHBI, KOTOPasl OKPYXKEHA YeXJIOM 3JIeK-
TPOHHO-TIPO3payHoro Marepuana. Takoe
CTPOEHHWE MacTakca XapaKTEepHO Takxke
IUTSI KOJIOBPATOK, CEMCOHUI M MUKPOTHA-
T030€B. HEKOTOPBIE 13 MTOTOYHBIX MBILLILL
MOTYT OBITh SMUTENHUATIBHO-MBIILIEYHBIMU
KJIeTKaMH, OJHAKO OOJILLUMHCTBO SIBJISI-
I0TCST HACTOSILLIMMM MBITIEYHBIMM KJIeTKa-
MH. DIHUTETHATBHO-MBIILIEYHbIE KIETKH 1
MMOLMTEI HAXOOATCS € JABYX MPOTHUBOIIO-
JIOXKHBIX CTOpOH OasaiibHON MeMOpaHb!
anuTenus rotku. Ooun Bua — Agnathiella
beckeri He MMeeT YEJTIOCTEN.
OcraBiuasicst MacThb MULLIEBAPUTETHEHO-
r0 TPAKTa COCTOMT U3 MEPEIHEro IMUIle-
Bofia ¥ OOJBIIOTO 3adHEr0 KUILIeYHUKA,
AHANBbHOTO OTBEPCTUS HET, HO ¥ HEKOTO-
PBIX BUAOB Ha 3aHEM KOHIIE KMIIEYHU-
Ka UMeeTCsl CelnaJu3upoOBaHHAs CTPYK-
Typa, B COCTaB KOTOPOI BXOIST KOHTAK-

TUPYIOLLME MeXay co0Ooi 1Mo NpUHLMITY
UHTEPAUTUTALIMHK (BBIPOCTHI OHOM KJIET-
KW BXOJSIT B BBIEMKH JAPYIoi) KIETOK
snuaepMuca U racrpoaepmuca 6e3 rnpo-
CJIOMKM pasfesioei ux B Ipyrux Mec-
tax OasanbHOM MemOpaHbl, DyHKUUSA
3TOr0 OpraHa J0CTOBEPHO HE M3BECTHA,
HO OH MOXET 0Ka3aThCsi BpEMEHHBIM, T1e-
PMOAMYECKH JEUCTBYIOLIMM aHalbHbIM
OTBEPCTHEM (MJIM XK€ PYIMMEHTApHBIM
anycom). Iluiueit, BeposiTHO, ciyxar
GakTepuu W rpubbl, KOTOpLIE COCKAbIM-
BaloTcsl ¢ cybcrpara mpu nomoinun Ha-
3a71bHOM TUIACTUHKM MacTakca U Harpas-
JIAIOTCS B [MUILIEBAPUTEIBHBIN TPAKT IBU-
KeHUsIMM veocteit (cMm. puc. 23.2, B).
Ot nByx 1o nmsaTH nap nporoHedpu-
IHUEB PAcIIOIOXKEHBI CEPUSIMU TIPOIOIb-
HO 10 cTopoHaM Tena. Kaxubiii nporo-
HepUAMIl COCTOUT M3 OJHOPECHUYHOM
TEPMUHAIBHON KJIETKH C MUKPOBOPCHH-
KaMH, KaHaJIbHOM KJIEeTKW M MOpoBOM
KJIETKM Ha NoBepxHocTH Tena. Kakmbril
npoToHeppuanil UMeeT CBOIf coOCTBEH-
HbI MPOTOK HAPYXKY.
WHTpasnuaepmanbHas HEPBHAS CHC-
TeMa COCTOUT U3 MepeaHero uepebpaib-

Mipszfljurassic.aruf
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.HOTO TaHINHA, PACNIONOXEHHOFO HOp-
CallbHO OT KHUIIEYHHKa (cM. puc. 23.3),
6YKKANBHOTO FaHITHA, MHHEPBHPYIOLIETO
IMOTOYHHHA BYARSYC (BEeHTPaNIBHO OT KH-
LIEYHHKA) M OT OJHOM IO TpeX Iap npo-
JOMBHEIX TsoKeil. LepeGpanbHbrii u 6yk-
KaJIbHBIH TaHIJIHH COeJHHEHEHL MMapoil
KOHHEKTHB, IPOXOASIIHX BOKPYT KHIIEY-
HHKa. Eile ecTb ravrnmii, o6¢ayxuBa-
HIMH MeHHUC, M KaymanbHHit ranrmmii,
HHHEPBHPYIOUIHH 3amHMI KOHeIl Teja.
CeHcopHEIC OPraHB — PECHUYHBIE AMKH
H CEHCOPHBIE ITYYKH, KOTOphIe 0COGEHHO
PasBUTH Ha ronose. CeHcopHhIe WY9IKH
MPEICTARIAT cODOH MIOTHBIE, HATIOMU-
HaloHIMe IUETHHKH, MYYKH pecHHYEK.

THarocToMy/MAB! — repMadypONUTEL.
XKeHckas nonosad cHcTeMa 06BIYHO CO-
CTOMT M3 OAMHOYHOTO JOPCATBHOTO AUY-
HUKA H CBAI3AHHOIO C HUM CeMSTIpHEM-
HHKa, MPeIHA3HAYEHHOTO I/ COXpaHe-
HHUA CIIEpMH, TIOJNYYeHHOH OT Apyroi
0cobHU. V HEKOTOpHX BUAOB HUMEeTcs
snaraiuuie. Myxckasd nonosasg cUcTeMa
COCTOHT M3 COHOTO WIH ABYX CEMEHHH-
KOB Ha 3aAHeM KOHLIC H IeHHCa, KOoTo-
PhII ¥ HEKOTOPBIX BHIOB HECET 3aTBep-
IOEBLIHI CTHAET, COCTARNSHHBII HeCKONb-
KHMH BHYTPUKJICTOUHEIMH TIAJIOYKAMH,
Myxckoil roHonop HAXOAUTCS Ha 3al-
HeM KoHue. Komynaums He HaGmiopa-
J1aCh, HO TIPEATIONATaeTcs, YTO IEePeHoC
OTHOXIYTHKOBBIX MMM $e3XKIYTHKOBBIX
CHEPMATO30HAOB NPOKUCXONHT MOCpes-
CTBOM HMIIPETHALMM CREPMEI, KOTHA
MYXCKOii' FTOHOMOp KOHTAaKTHpYeT ¢ Io-
KpOBaMH HapTHepa, 160 Yepes BIpbIC-
KHBaHHe CTiepMbI BO Baaranmuure. B knam-
K¢ — EeNHHCTBEHHOE ANHII0 mUaMEeTpOM
50 MXM, HMeIOLlie¢ OTPOMHEIE pPa3MephL
MO OTHOWIEHHIO K TETY THATOCTOMY./IH-
ABI, HO MAJIEHBKOTO B CPaBHEHHH ¢ Sii-
HAMH JPYTHX XKHBOTHEIX. o BHIXOOUT
4yepe3 pasphiB B CTEHKE Tefda (KOTOpBLi
BCKOpE 3aTATHBAeTCA) U MPHKIEHBAETCH
K cyGeTpary. JdpobneHHe cnupanbHoe, a
pa3BUTHE TpAMOe,

PAZHOOBPA3HE
GNATHOSTOMULIDA

Filospermoidea®: [nuuunie, ToHKHE, 10
3,5 MM B AnuHYy (cM. pHc. 23.1, A),
¢ OTHOCHTENBHO IIPOCTEIMH KOMITAKT-
HBIMH YEMIOCTAMHE M HHTEeBHIHBIMH
cnepMmarozongamu. IlepeaHuit xoxen
TeNa NPEAcTaBadAeT cOOol NIMHHBIN
OCA3ATENRHEIN POCTPYM ¢ MHOTOYMC-
JICHHHIMHM YYBCTBUTEIBHBIMH PELIETI-
TopamuL. JIra cemeiicrsa. Haplognathia,
Prerognathia.

Bursovaginoidea®: BonpmmHcerso raarto-
CTOMYITH, IPHHANVIEKHUT K 3TOMY TaK-
COHY (cM. pHc. 23.1, B). Teno otHo-
CHTENBHO KOpPOoTKOe, 1o 1,5 MM B IH-
Hy, 50 MkM B wMpHHy. IepenHuii
KOHeIl He BEITSHYT B pOCTPYM, OOHA-
KO MMEET YYBCTBHTENLHEIE PElelTo-
prl. YemocTHo anmapar pa3BUTHIIA,
B popMe Kop3uHKH. CriepMaTo30U Ikl
CKOpEe OKPYITIbIE WIH TPyIIeBHAHEIE,
YeM HUTEBUIHBIE, JTHIICHE XTYTHKOB
4 UEHTpHONEH. B XeHCcKy1o monosyio
CHCTEMY BXOHNHT CEMANPHEMHHK, TIe-
HHC OCHALUeH CcTHIeTOoM, CeMb ce-
MeHCTB B OBYX OTpafax. Austrognathia,
Gnathostomaria, Gnathostomula, Labi-
dognathia, Mesognatharia, Paragnai-
hiella, Problognathia, Rastrognathia.

MICROGNATHOZOA

B 2000 1. P.-M. Kprucrencen u IL. ®ang
omucand Micrognathozoa Kak HOBHIH
KJ1acc, Hal/IeHHBIHA B MOYIIKAX MXA B XO-
JIOTHOM IIPECHOM HCTOYHHKKE Ha 0. JTuc-
Ko-Alinenn, y nobepexpa I'pewnangnm,
Ha 70° ceBepHOM WIMPOTHI. ABTOPEI HE
MIPHIATH HOBOMY TAKCOHY CTATYC THIIA,
HECMOTPSA Ha TO 4TO OHH NOMECTHIH €TI0
B Gnathifera (cm. puc. 23.26). Micro-
gnathozoa TIPeACTABNSAET HHTEPEC CTPO-
eHHEM YeJMIOCTHOTO aMNapaTa [AOTKW
CXOXHM C TaKOBBIM ¥ I'HATOCTOMYJIHA
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Tonosa

HepeGpanbHuli
TAHTJTHH

27 i g Cornan
Zed Ty Wys
CeHcopHEle H‘e‘-&- Tymmesox

MporoHedprnit
- AGmoMeH
Coumr

MNpenoMnaiomee
N0

Knefixas
PeCHHYHAA
NOAYILEYKA

KaynansHasn
MTacTHHEKA

Puc. 23.4. Micrognathozea. Bua ¢ GploiuHoii
croponsl Limnognathia maerski.

Ha pHcyHKe NOKazaHbl 0COOSHHOCTH BHYTPDEHHE-
I0 H BHeWKero crpoesua (i#2 Kristensen R. M. and
Funch P. 2000. Micrognathozoa: A new class with
complicated jmws like those of Rotifera and Grathosto-
mulida. J. Morphol. 246. 1— 49, and Harrison F. W,
2000 A note from the editor. J. Morphol. 246. 50— 52)

H ¥ MOHONOHCHTHBIX KOJIOBPATOK, UYTO
TNOJACPXKURBACT THIIOTE3Y O POACTBE 3THX
TaKcOHOB. Celivac H3BeCTeH TONBKO ONHH
eMa, Limnognathia maerski, X MByIIMiA Ha
MXax Kak smHdmr.

Micrognathozoa — OunaTepanbHO-
CHMMETPHYHBIC XKMBOTHHE MHKPOCKOITH-
YECKHX pasMepoB, JOCTUTAIOILME B MJIH-
Hy A0 150 Mxm. Hx Teno noapasmenser-
Cfl Ha KOPOTKYIO TOJOBY, CKIAmYaThIi
TOpake ¥ abmomMeH (puc. 23.4). Smunep-
MHC KJIETOYHHBIT KaK ¥ THATOCTOMYIIH], H
OTNIMYAETCH OT CHHIIMTHATBHOIO 3IHASP-
MHca octanbHRX (Gnatifera. B nelicTBu-

TeNbHOCTH ¥ Micrognathozoa HH ozHa
TKaHb He ABRIAETCA CHHUUTHAIBHOMN, XOTs
MUACPMHUC XapaKTepH3YETCd IYTENHEI.
HMerorca MHOTOPECHHYHBIE H OTHOPEC-
HMYHHES SMHICPMaTbHEIC KISTKH. SHH-
JepMHC Ha DOPCANbHONH M JaTepalbHbIX
CTOpPOHAX MHILUCH PECHUYSK H HECET BHYT-
PAKICTOUHBIH NAHMHDL M3 LIMTOCKENET-
HEIX IUTacTHHOK. TlmacTHHKY obpasoBa-
Hbl NPO3pAYHBIM JBOHHBIM CIIOEM BHYT-
PUKICTOYHOrO MATpHKCa. [lepekpriBaio-
LIHECS JATEpANbHEIE TUIACTHHKH 00pa-
3YI0T CKJIAIKH Ha TOPakKce, HATIOMHHAIO-
LIHE MEXH AKKOPICOHA.

BeHTpaIbHEIN 3ITUACPMUC HECET XO0-
pouio pa3BHTBbIE CAOXHEIC PECHHYKH.
OHH OTXOFAT OT KJIETOK — HaAHOPOPOE,
KOTOpDEBEIE HECYT XKCCTKHE CIOXHEIE DEC-
HIYKH. YeThipe naps WIHOPOpoB ae-
XaTr OKonmo pra {cM. puc. 23.4), a npa
JTHHHBX pAga U3 18 map mwiaHodopos
TAHYTCA BOOMb TYIOBHIIA. BTO TAABHEIE
QpraHbl IBMXKEHHSA, H CHHXPOHHOE OHe-
HH¢ HX pPECHHYCK HCIIOIB3YETCA HpH
TIO3aHUH H IUIABaHWH. 3aTHEBCHTPANh-
Had PeCHHYHAA NPHKPENNTEARRAR NOAY-
meaka cocTouT H3 10 mnmuodropor. Cei-
JAHHBIC ¢ HeH XeNne3ucThie KICTKH Ipo-
OYIIPYIOT CeKpeT, KOTOPHH, cyad Mo
HaOMIONEHHAM 3a XWBHIMY OpPraHH3Ma-
MH, obnagaeT KiellKMMH cBOHCTRAMMU.

Creno oxaHuYHBIOLIMICA MUIIEBApH-
TeNBHEIH TPAKT COCTOUT U3 BEHTPANLHOTO
pTa, MOTKH, HHLIEBOIA M CpeIHeH KHI-
KH. POT, OKpYKEHHBIH KYTHKYMSpHONR
POTOBOM NIACTHHKOM, OTKPHIBAETCH B
MYCKYJBHYIO IJIOTKY, IOKPHITYK) KyTH-
Kyno# (cuM. puc. 23.4). Tmotka Takas xe,
KaK H Yy FHATOCTOMY/NHMI, H COCTOMT M3
MYCKY/IbHOTO Oynb0yca ¥ KyTHKYJIAPHBIX
YEMIOCTEH, SMUICPMAIBHELX KIIETOK, CEK-
PETHPYIOLIMX YEJIOCTH H KYTHKYIISIPHYIO
BHICTHJIKY, MOIEPEYHO HCYEPYSHHBIX
MBI, HEPBHOHW CHCTEMBl M YVBCTBH-
TENBHBIX KNETOK. YCIOXHEHHBIH KyTH-
KYMSApHRIH 4YeNCTHOH anmapar (Mac-
TaKC) COCTOHT W3 ICBATH ITADHEIX H OO-
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_HOTO HENAPHOTO BHEKJIETOUHBIX CKIIEPH-
toB. CKICPHTH MacTakca 0oOpa3oBaHH
BHYTPEHHEH MEKTPOHHO-TUIOTHOM cep-
[UEeBUHOI, OKPYXEHHOH 3M¢KTPOHHO-
MIPO3PAYHBIM YEXIOM, KaK ¥ YEMIOCTHO-
POTEHIX H KOMOBpaTOK. YeqlocTH MOryT
'BRIOBMTAaTECS M30 PTa H HUCIIONB30BAThCA
JUISL 3aXBATA IHILIECBBIX YacTHLE, Habmo-

Janock, kak -Limnognathia cobupaer u .

pa3iaBINBaeT OTHENLHEIC THATOMOBEIC
yenocTaMd. HeT moxkasaTenbeTB, 4TO
KYTHKYASPHEIE YaCTH 3aMEHSIOTCA IO
Mepe H3HALUMBAHUA, B IeHCTBHTEIBHO-
CTH He TIOXOXe, YTOOBI B3pOCHEBIE SMH-
JepMaNibHBIe KIIeTKHA ObUtM OBl cIiocof-
HHl BRISHTEL HOBYIO KYTHKYAY. Yesioc-
TH, MO-BUANMOMY, CEKPETUPYIOTCA BO
BpeMs PA3BUTHA, M 3TOT TIPOLECC HE
nosropseTca, YemoctHo# armmapar Micro-
gnatozoa YyCTpOEH ropaszo CHOXHee, YCM
Y KONOBPAaTOK.

KopoTKiit nHILeBo COeAHHAET ITIOT-
Ky ¢ GCONbIIOA cpemHed KHIIKOH 3HIo-
IEPMATBHOIC MPOHCXOXASHHA (CM. pHC.
23.4). IBe cnioHHBIE XeJe3b], OTKpHIBA-
©iHeca B CPEIHIOID KHIIKY, BEPOSTHO
BBIICTSIIOT NMHILCBAPHTEIbHBE (pepMeH-
Tl KYTHKYNAPHI0OBAHHOM 3aHEH KMIII-
KH HeT. CpelIHAs KMILKA HCTOHYASTCA
TIo3agl H OKAHYMBAeTCA CAeno y Aop-
CANTBHOM aHANBHON IUTacTHHKH. CaMble
330HHE KINETKH cpeAHei KHUKH KOHTaK-
THPYIOT ¢ HIDKENEXKALIUMH STHASPMab-
HBIMH KJISTKAMH (10 MpHHLMIY HHTEP-
IOUTATALUHH), ¢ HUMH CBA3AHA Mapa Ma-
JIEHBKHMX MBILIL. DTOT KOMILIEKC, BEpO-
ATHO, HIPAeT PONE MEPUOTHICCKH QyH-
KUHOHHPYIOWIETO AHANBHOTO OTBEPCTHR
(momobHaa cucreMa oBHApYXeHa y THa-
TocToMynua). Jedexarmio HaGMOAATE He
VAANOCh.

MyckynaTypa COCTOHT M3 MBILILL [II0T-
KH, KOTOpH¢ NMPHBOAAT B AEHCTBHE 4Ye-
JIIOCTH, H COMATHYECKHMX MBI, CoMa-
THYECKAA MYCKYNATypa COCTOHT H3 He-
DOBLIOro YHC/IA NPOJONBHBIX KIETOK U
HECKOJBKMX JOPCOBEHTPATBHBIX KACTOK.,

3 Pyanepr 1.4

Menpyaiiline BOJOKHA HPOIOIBHHEX
MBI TAHYTCA MEXITY CMEXKHBIMH IOp-
CONATePaNbHHMH 3MHACPMaJlbHEMH
IVIACTHHKaMH, ofecrmeuuBas coKpallle-
HuA Topakca. KoabUeEHX MBILIH HET.
MBILILET TIOTKH MONEPEYHO HCUESPUEH-
HHE, B TO BpPEMA KaK COMATHYESCKHE
MHIIILE KOCO HCYePYCHHBIC, MO-BHIH-
MOMY, H T€ H APYTHE HMCIOT Me30d¢p-
MaJbHOE TPOUCXOXKAeHHe. MEIIUEL
MOTKH TPHKPEIAIOTCA K KYTHKYIAD-
HBIM CKJIE€PHTAM MacTakca IIOCPeacTBOM
¢1rnaMeHTOB, IPOXOASIINX Yepes3 KIeT-
KM [MIOTOYHOTO 3MHacpMitca. CoMaTHdec-
KHe MBIIUUE MPHEPETUAIOTCA K BHYTPH-
KIETOYHOH TTACTHHE AOPCONIATEPAIBHO-
ro IMUTENHAA, HO He HEMOCPEICTBEHHO,
a 4Yepes LUHTOINA3My SIHICPMaNbHOH
KJIETKH. -

Jee mapsl npoToHedpHIUeB, Paclo-
JATAIIINXCA JIaTepalbHO . B TOPaKce M
aénoMeHe, CIVXKaT, BEPOATHO, LIS OC-
Moperynauin. Kaxnsiit mpoToHeppHIHii
COCTOMT H3 YETHIPEX TEPMUHAIBHEIX Kie~
TOX, OBYX KIETOK TIPOTOKOB H KJIETKH
Hedpummonepa. Bee ceMb KIETOK RS-
10TCH. OFHOPSCHHYHBIMH.

HepeHas cHCTEMa BKITIOMAET KPYII-
HBIH LepeOpanbHEIil TAHIHHA B Toj10Be
M Napy BEHTPONATePaNbHHX HEPBHBIX
TsoKeil, B Gyms0yce roTKu HMeloTes 6yk-
KaJNBHBEIE HEPBHEI, HO OYKKAJNLHHE rFaHI-
JIHH He BHABAeHH. Ilapa raHrineR Ha-
XOAMTCA B IPYZHOM OTZ¢HEe W OHNMHOY-
HHIH KaymaNbHEINT TAHTIWHI — HA 3a0HEM
KxoHIle Tena. HeuspecTHO, ABSIETCA JIH
HepebpankHEIA FAHIIIMIE HHTPa- WIH ¢y0-
3MMHICPMANTLHEIM, HO TOXOXE, YTO HE-
PBHHIEC TSTKH — CyOsnunepManbHele. CeH-
COpHBIE MYYKH, MoAoOHEIE TEM, YTO HA-
XOJSTCA Ha TOJOBE ¥ THAaTOCTOMYJNMI,
PACIIONIATaloTCA NMapaMH Mo BCeMY Tey,
OdHaKO HanGojee MHOIOUMCACHHH Ha
TOIOBE.

Myxckre ocoOH oOHapy:XeHH He
ObLTM, H Limnognathia, BepoATHOD, pa3-
MHOXKACTCA TTapTeHOTCHETHIECKY, OIHA-
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KO BO3MOXEH repMahpogHTH3IM HITH CY-
LICCTBOBAHHWE HE OTKPBITHIX €1lle KapJIH-
KOBHIX caMuUoB. CaMKi HMEIOT IMapHBIe
AHWIHHUKH, COCTOAIHE U3 OOHHUX TONBKO
oouHToB. Hu gifueson, Hu roHonop o6-
HapyXeHbl He Oblmu. XKelTOUHHMKH OT-
CYTCTBYIOT, M JXeNTOK CHHTE3UDPYeTCAd B
oouute, QOLHTH CO3PEBAIOT IO OIHOMY
H OYeHb BEJIMKI 10 OTHOIUEHHIO K pa3-
MeépaM Tesla KUBOTHOTO. PszioMm ¢ suy-
HHMKOM pPAacIoJlaralorcs Asa CBETONpe-
JOMASIOIIHNX Teabia, GYHKIWH KOTOPEIX
He H3BecTHBI. JpobneHHe siira Habmo-
JaTh He yoanock. PasBUTHe npaMoe.

SYNDERMATA

B rpynny Syndermata BxoaMT Tpu
takcoHa (Rotifera, Seisonida 1 Acantho-
cephala), xoropEle npexne noMelany B
KPYTTHYIO, BEPOATHO, MOTHPIICTHIHYIO
rpynmny Aschelminthes. Ceityac oHM BXO-
oAt B coctas Gnathifera. Tpu yromaHy-
THIX TAKCOHA, HECMOTPSA Ha BHEIIHIOK
HECX0XeCTh, obiagaloT oGIMMH JepTa-
MH Ha MODP(ONOTHYECKOM H MOJIEKY-
JAPHOM YPOBHE U, KAK TIPEAINOIAraeTCs,
00pa3yloT MOHOMMIETHYHBIH TaKCOH
Syndermata (cM. puc. 23.26). Syndermata
XapaKTepH3VIOTCA CHHLHTHANIBHEIM 3[1H-
JEPMHCOM, KOTOPLI COTSPXKUT B CBOSH
LIMTOILIA3ME CKelleT, H3BECTHRI KaK HH-
TePCTANHANLHAA IWIACTHHKA. JTOT CKe-
JIET He TIOABEPTAETCS JIMHbKE, YTO PE3KO
OTNIUYAECT €r0 OT BHEKJIETOYHOM, ceKpe-
THPYEeMON KyTMKynbl Arthropoda u
Cycloneuralia. KpoMe Toro, nepeaHuii
KOHeEIl Tela MOXET BTATHBATLCA M BHI-
MAYHBaThCs. JABIKEeHUA TpeGyIOT NpwH-
CYTCTBHA 3aMOJHEHHOTO XHUIKOCTHIO Ie-
MOLENA O TOTQ, 4YToOB 0becneuYnTh
BHITITYUBAHUSA TOJIOBHOTO KOHLUA.

CHHLMUTHANBHBIE TKAHH (DOPMHDPYIOT-
CA H3 HOPMAJIBHBIX KIETOUHBIX TKAHEM
BO BpeMs pasBUTHUSI. CoceIHHE KISTKH
CNHBAIOTCA, GOPMHUPYS HENpPEPBIBHBIH

cloi IuTOMNIasMH. Tak, JaTepanpHoe
CIAHAHHE KJIETOK NPUBOAHT K BO3HUXHO-
BeHHIO ¢IMHON MHOToAmepHOH «cymep-
KJIETKH», HIH CHHUWTHA, CHHLHTHANb-
HHI 3TIUTENHH IPEACTABNAET HENIPEPhIB-
HHH LHUTONIa3sMaTUYECKHI oM, KoTo-
puiit dopmupyer a¢reKTUBHRIN Gapbep,
0DeCTIeYHBaIOLLMIA PETYIHPYEMOE TIPOBE-
IeHHe BewlecTB. CHHIMTHATBHBIA DIH-
TEJIUN MOXET TAKKe NPEIOCTARIATD Oll-
peleNeHHEIe CTPYKTYDPHBIE IpeHMylHe-
CTBA, HalIPKMep, ¥y Syndermata. ¥ mipen-
CTaBHTENEH JAHHOTO TAKCOHA CKENEeT —
ITO MPOTIXRKCHHAA TUTACTHHKA éMympu
LHUTOILUIA3ME CHHIUMTHAILHOTO 3IIHTE-
Jus. Taxkasa cTpykrypa 6blia 6B HeBo3-
MOXHOI, €C/IH LUTOIUIa3Ma OCTABadach
pasbuToi Ha ormenbHble KneTkH, CHH-
LHATHATIBHBIH SITUTENHI BCTpeYaeTcs H y
OPYTHX HEPOACTBEHHEIX APYT APYTY TAK-
COHOB, TAKMX, HaNIpUMEp, KAK TUIOCKHE
4epBH M IyOKH.

Syndermata BKIIOYAIOT TPH TaKCOHA:
Rotifera (¢ mByma rpynmnamu Monogo-
nonta 1 Bdelloidea), Seisonida u Acantho-
cephala, oqHAKO BOMIGUACHHEBIE OTHO-
WICHHA MEXIYy HHMH He ScHH. B Heko-
TOPLIX COBPEMEHHBIX KIACCHPHKALIMAX
ckpebHr (Acanthocephala) paccmar-
PHMBAIOTCS KaK BTOPMYHBIE KOJTOBPATKH.
B naHHoM yueGHHMKe Monogononta u
Bdelloidea paccMaTprBatorcs xak Rotifera,
npH 3roM Acanthocephala u Rotifera
ABIAIOTCH CECTPHHCKMMH TaKCOHAMH, a
Seisonida mpeacraBiager coboli TakcoH,
CECTPHHCKHIA 110 CTHOWIEHHI} K Acantho-

- cephala u Rotifera. BripoueM, u apyrue

KiacCH(HKALIMH, HCIOAB3YIONINE TOC-
TYIHBIE B HACTOALIES BPEMs IPH3HAKH,
HMEIOT PaBHOE MpPABO Ha CYILECTBOBAHME.

ROTIFERA?

KonoBpatku — 3T0 rpymma MHKpo-
CKOMHYECKHX MHOIOKJIETOYHBIX, KOTO-
phi¢ OOLIKHOBEHHH B I1PECHOBOAHAIX
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‘Huotonax, TakMx, Kak o3epa U pydybu, U
Ha3eMHbIX MECTOOOMTAHUSAX, KAk, HAIIPU-
Mep, IUIEHKA BOMIbI, MOKPBIBAIOLLIAS MXH
M yacTulbl TouBbl. Hekotopbie KonoB-
PATKM HaIEHBI B MOpe. XOTs GOMbILIMH-
CTBO KOJIOBPATOK OTHOCUTCSI K OEHTOC-
HbIM (pOpMaM, OTHOCUTETbHO HEOOJTbLIIOE
KOJIMYECTBO TUIAHKTOHHBIX BUIOB MMEET

CTOJIb BBICOKYK) YMCIICHHOCTb, YTO OHH .

SIBJISTIOTCSL OTHUM M3 Tpex Haubosiee Bax-
HBIX TAKCOHOB MHOTOKJIETOYHBIX B IIpe-
CHOBOJIHBIX TUIAHKTOHHBIX COODIIIECTBAX.
HecMmorpst Ha TO YTO BCEro JIMLIb OKOJIO
50 BMIOB KOJOBPATOK OOMTAET WCKITIO-
YUTEILHO B MOPCKHMX BOIAX, 3HAYCHUE
TaKUX BUIOB, Kak Synchaeta, BEIUKO B
KPYroBopoTe B MOPCKMX 3KOCHCTEeMax.
B nmpecHOBOAHBIX CHCTEMAX KOJIOBPATKU
06bIMHO AocTUraloT mwiotHoety ot 200 oo

Puc. 23.5. TlpeacraBute/in KOJIOBPATOK:

A — baennounHas konospartka Dissetrocha;
B — /1 — moHoroHoHTHas Konosparka: 5 — Monom-
mata, B— /I — IUIaHKTOHHEIE KONOBpaTku: B —
Trochosphaera, I'— Polyarthra; [l — Hexarthra (A —
w3 Donner J. 1966. Rotifers. Frederick Warne & Co.,
Lid., London. P. 61; b—J — uz Ruttner-Kolisko A.
1974, Plankton Rotifers. B Elster H.-J. and Ohle W,
(Eds.): Die Binnengewdsser 26 (Suppl.): 1— 146)

1000 ocobeii/n, a mopoit u ropasno 601b-
wieii. [TouBeHHBIE KOJOBPaTKM MOTYT
JOCTUTaTh TUIOTHOCTH 2 MJIH 0cobeit/m?
W UrpaTh BaXHYIO poJib B KpPyroBopore
BEILIECTB B MMOYBEHHBIX COOOGILIECTBAX.
Onucano nourd 2000 BUnoB KonoBpa-
TOK, U MHOI'ME U3 HMX UMEIOT BCECBET-
HOE pacipocTpaHEeHHE,

JnuHa 60/IbLIMHCTBA KOJIOBPAaTOK CO-
crasimsier ot 0,1 10 1 MM (T.€. OHU JIUILb
HEHaMHOTO KpYITHEee, YeM pPeCHUYHbIE
TpocTeifliine, a HEKOTOPbIE — MebYe).
Konospatku 006J1agaloT BbIPaXXeHHOI
OunarepaJbHON CUMMETPUEN, a X Mo-
JIOCTh Teja mpeacrasisier coboit remo-
uesib. Teno KOoNnoBpaTOK COCTOMT MpH-
mepHo u3 1000 kneTok; opraHusMm B Le-
JIOM W OTIE/IbHbIE CHCTEMBI OPraHOB Xa-
pakTepu3syiotcs sytenueit. Konosparku

A

Puc. 23.6. Cuasiune KOJIOBpaTKU:

A — Stephanoceros; b — Collotheca (nepepucosano

u3 Rutter-Kolisko A. 1974. Plankton Rotifers. B Elster

H.-J. and Ohle W. (Eds.): Die Binnengewiisser 26
(Suppl.): 1— 146)

hlpz/ijurassic.rof
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BLIXOAAT H3 gL, HMeS MOCTOAHHOE M
BHIOCIEHNHDUYHOE THCAO KIETOK ITH
AIep, M OHO HE YBeHYMBaETCA IO Mepe
pocta. Konosparka Epiphanes senta, Ha-
TpuMep, uMeeT 958 amep. 3naunuTensHas
YacTk TKaHeH KONOBpPaTOK CHHIMTHATIG-
HBI, & BCe PECHUYHBIE KJIETKH 3ITUTENHA
MHOTOPECHHUYHEI. BONBIIHHCTBO KO-
JIOBPAaTOK SBISIOTCA OOMHOYHBIMH CBO-
GonHO TIABAGIIMME THGO MOM3AIONIH-
MH XHWBOTHEIMH (pHc. 23.5), HO cyie-
CTBYIOT Takke cuasudme (puc. 23.6) u
KoJMoHuanbHEle (puc. 23.7, J) BHAHL.
Konounu npeacrapisior cobolt arpera-
UK OTHEIbHBIX 0cobell, pa3sMHOXAIo-
IMHXCA MapTEeHOICHEeTHYECKH.

Teno xonoppaTok OOEMHO MpPO3pad-
HOe, XOTH HEKOTOpbie OBIBAIOT 3e/ICHBI-
MH, OPaHX€BBIMH, KPACHHIMH MJTH KOPHY-~
HEBBIMH B 3aBHCUMOCTH OT OKPAacKH ITH-
HIEBaPUTENBHOTC TpakTa. PasMHoXeHue
OOBIMHO MAPTEHOTEHETHYECKOE, W CAMIIEL
TIOARIAIOTCA PEAKO HAH Xe COBCEM OT-
CYTCTBYIOT. 3a HCKHOUYEHHEM OCOBBIX ClTy-~

YaeB OMKCaHUE OPraHHU3AIMH KOTOBPATOK
OTHOCHTCA K caMKaM. B cocrtap Rotifera
BXOOAT ABa TakCcOHa, Monogononta u
Bdelloidea, wim TpH, B TOM ciy4ae, ecin
OTHOCHUTE K KOTTOBpaTKaM Seisonida.

$OPMA TEJIA

VIUINHEHHOS, LMTHHIPHYECKOE WIH
MELIKOBUTHOE TENO ¥V OOABIINHCTEA BU-
OB MoApasgensdeTcd Ha KOPOTKHI Ie-
PEAHHI roNOBHOH OTmEN, Y3KVIO MIClO,
KPYITHOE TYIOBUILE, ABNTIOIHEeCs caMoil
GOMBILOI YACTBIO TeNA, H TEPMUHATHHYIO
HoTy (puc. 23.8, A, B). [TopepxHocTb TeNa
MOXeT ObITh Pa3TUYHBIM 0OPA30M CKYIb-
NTYPUPOBAHA WIH OpPHAMEHTHPOBAHA.
YacTo Tesio pazneseHo Ha psI TIORepey-
HBIX KOMNEU, OHAMETP KOTOpPHIX YMEHBb-
LIAeTCd K MepeaHeMy H 3amHeMY KOH-
LlaM OT caMoro GONBIIOTO KONBLA Toce-
peauHe TynoBuiua (cM. puc, 23.17, A).
[TpononbHbe MBILIIIH 3aCTABIIOT KOJIb-

r

Puc. 23.7. Rotifera;

AR B — meiiobeHTocHbie Konospatku: A — Bryceella tenella cpemm yacTHI necka, B — Scaridium longicaudum
B BolopocasX. Ofe HMEIOT LNHHHOS TOHKOE TENO M XOpOIUO PasBHTHIE Kielikne NaTblb; B— 0 — IUTaHKTOH-
HEle KOROBpaTKu. OGbeMHCTI iceBnouens Trockosphaera solstitinlis (B) u XKeneobpasHad KYTHKYIA KONOHM- ~
ansHore Conochilus unicornis MOTYT BLITh ANANITAIHAMH U1 [IOHIDKCHHS CpEmHEH MAOTHOCTH M YBENTHYEHHA
rnasydectdt. nunnsie umnm Keflicottia longisping yMeHBLIAIOT CKOPOCTE norpyxenun (4—J — uz Rutiner-
Koliske A. 1974. Plankion Rotifers. B Eister H.-J. and Ohle W. (Eds.). Die Binnengewdsser 26 (Suppl): 1— 146)
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Puc. 23.8. AHaTOMHS KOIOBPAaTOK:

A — BHA cO CIIMHHOH CTODOHM; 5 — caruTTansHbIN paspe’; B — monepeyHeiid palped (A 4 F — uz
Remane A. 1929— 1933, Rotatoria. B Bronn H. G. (Ed): Klassen Ordn Tierreichs 2. I— 576, B — u3 Beauchamp P.
de. 1965. Classe des Rotiferes. B Grassé, P.-P. (Ed.): Traité de Zoologr’q. Vol. 4. Masson et Cie., Paris. P. 1235

LA HOTU TENECKOMMYECKH BXOAUThL OZHO
B Ipyroe H B TYJAOBHLIE, yKopaduBasd
teno. [lapa MBILLI-PETPAKTOPOB BTATH-
BAET FOJIOBY B TYNOBMIIE,

TOJA0BA H LIEA

XapaxkTepHO#l 4epTOil KONOBPAaTOK
ABJAETCS HaJHYHUe PeCHAYHOH KOpPOHH
" (KOJNOBpaliaTeNbLHEH OpraH) Ha TOJIOB-
HOM KoHIIe Tena (puc. 23.8, A). Kopona
npeacTapieHa (xoTd W B pasHex dop-
Max) MOUTH ¥ BCeX KoJorparok. KopoHa
YYACTBYET B NMEPEABILKCHUH H IUTAHHH,
A7 9eT0 CYIIECTBYET MHOXECTBO €€ BU-
JousMeHeHHR. OHa NpeacTanifgeT coOoH
KO/bLIO PECHHYHOIQ KJIETOUHOTO 3ITH-
JepMHCa, OKPYXAIOILEE TOMOBHOM KOHELL.
B 06o61ieHHON KopoHe (pHc. 23.9) BeH-

TPANBHHH OTIEN KONMbLA MPEACTABIACT
co0oii OYKKANLHOE PeCHAUHOE Aoje, OK-
pyxamouee por. JopcanbHad WHPKYM-
ANHKANLHAA PeCHHYHAA ROJOCKA IVroi
NpoxoauT OT GYKKANIBHOro MO depes
BeplKHy rofopel. I'Ma3a, aHTeHHB! W
OTBEPCTHA PETPOLepeOpATbHEIX XKenes
PACTIONIATAIOTCS Ha HEepeCHHYHOM anm-
EATBHOM THOJIe — TICPSIHEM KOHLIE TOM0-
BEl, OKPYXEHHOM KOopoHOH (pHc. 23.9).
DIHUTETHANBHBIE KJIETKH KOPOHEL MHO-
TOPECHUYHBL.

CyIlecTByeT, 0 MEHBIUEH MEpe, CEMb
KPYIHBEIX PAa3HOBHAHOCTEH CTPOEHHA
pecHUYHOH KopoHnl, Jliobad us ee va-
CTeli MOKET YMEHBIUATBCH, YBOITUYHBATE-
¢d, MOTH(MHIMPOBATECA WAH OTCYTCTBO-
BaTh ¥ Pa3HBIX KONOBPAaToK. ¥ HEKOTO-
PHIX BHAOB, HanpuMep vy Acyclus u Cupe-



70 TTIABA 23, GNATHIFERAS

BuxonHsie oTBEPCTHA

Bepxyuednblit rasox

Tpoxyc
BepxylueqHulit y4acTox

Konbuepas anUKanbHAg NONOCKA
TMosicox

CybuepebpanmsHas xenesa
Moasropoit tazok

PerpouepeGpaabHE MeoUEK

peTpouepeSpanbHOrO opraHa

BOKOBOH [Masox

Mosromoit HepBHBIH Y3ea

Porosas Tpy6Ka

PoroBoii yqacTok

Puc. 23.9. Crpoennte NpUMHTHBHON pecHHYHOM KOPOHH KOMOBpaTKH, BHI ¢60Ky. Petpoue-
peOpaNbHBIA OPraH COCTOMT M3 peTpolepe6patbHOr0 MemKa H cybiepebpansHOi Kenesnt
(no Beauchamp, 1907, us Hyman, 1951)

lopagis, peCcHUYHas KOpoHa Hcuesaer
NONHOCTLIO. Baonb mepeaHero kxpas
UHPKYMAaIUKATEHON TOMOCKH MPOXOIHT
PAIO KPYTIHBIX CJIOXHBIX PECHUYEK (HHp-
pbl} — TPOXy¢ (TICEBIOTPOXYC, MPEAPO-
TOBAag peCHHYHAd NMONOCKa; puc. 23.9;
CM. pHC. 23.17, 4), a 3agHuit Kpaii orpa-
HUYEH IPYTHEM PANOM LHPP — HMMIYJI0-
MOM (TOC/IEPOTOBAd PECHUYHAS TIONOC-
xa). Tpoxyc yuacTByeT B MUTAHWH B3Be-
CAMH, HATIPABJIASI MHILEBRIC YACTHLIB KO
PTY, B TO BpeMA KakK HHHIYIIOM SBsIeT-
¢4 IMIABHHM IUIABATEIBHBIM OPTaHOM.
PeCHMYKY MOIYT peayIHpoBaThCa B 06-
JIACTH MEXIY TPOXYCOM H LIMHTVIIOMOM.
¥ caMiI0B POT U TPOXYC OTCYTCTBYIOT.
Y Polyarthra W pONCTBEHHBIX BHIOB
(cM. puc. 23.5, I, Z) BcA pecHUYHasA Ko-
POHA COCTOMT U3 TPOXYCa M UHHIYJLIOMA.
KopoHna 61ennonaHex KONoBpaToK, BKO-
YAlOIMUX OOMBIIOS THCIO OOHYHEIX IC-
YBECHHBIX BHIOOB, TAakOKE MMEET ITH OB
PECHUYHBIE MOJOCKH, HO TPOXYC IIpH-
MOAHAT Ha [TOACTABKY H ToApa3ie/icH Ha
ABA JIaTEPaJIbHBIX KOJNbLA, KOTOPhie Ha-
3BIBAIOTCA TPOXAJIBHBIMH NHCKAMH (CM.
puc. 23.17, A). lInurymoM IpOXOAMT

BOKPYT OCHOBaHMS TIOACTABKM M WIET
nofo proM. Belowmecs pecHUYKH Tpo-
XaJIbHBIX AMCKOB UMEIOT CXOACTBO C ABY-
MS KPYTHAIUAMIUCS KONECAMH, OT KOTO-
PHIX H §epeT HaYaJIo HAa3BaHKE K0A06pam-
ka. [lomcraBka MOXeT BTATHBATBLCS, KOTAA
TPOXANbHBIE JUCKH HE HCITONB3YIOTCA.
Byxxanenoe none Collotheca n pon-
CTBEHHAHIX BHOOE BHIOH3MEHEHO B BO-
POHKY, B OCHOBAHHHY KOTOPOI HaXOOUT-
CA POT, 2 PECHHYKH PEAYIIKPOBAHEI (CM.
puc. 23.6, 5). Kpas GYKKaIBHOTO MO
BBITAHYTHl, HOPMHpPYA TAKMM 0Bpa3oM
IYTATLLETIONO0HAIE BLIPOCTEI, HECYIIIE
JUTHHHEIE COKPATAMBIE IIETHHKH, KOTO-
pile 00pa3ylOT KOP3HHKY ISl YIaBIHBA-

- HHA NMHIH.

BentocHaa konobpatka Dicranophorus
HCTIONB3YET PECHIYKY OYKKATBHOTO 110715
AN TOTO, YTOOH I0/13aTh MO CYOCTpary.
XWIuHas IIaHKTOHHas Asplanchna uMeer
XOpOWIO Pa3BHTBIN LHMHTYIIOM, 00pasyio-
LM MPAKTHYECKH ITONHOE KOJBLO, 3aT0
TPOXYC peOyLIMPOBaH IO OBYX MAEHBKHX
NyYKOB pecHUYEK {(cMm. puc, 23,10, 5).

l'onoBa OOE/MOMAHEIX H HEKOTOPHIX
MOHOTOHOHTHHIX KONOBpPaTOK HeECeT
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JOPCANIBHEIA BRIPOCT — pOCTPYM (CM.

“puc. 23.13). Ha BeplitMHe 3TOro MajleHb-
KOI'o KJSHKOTro OTPOCTKA HMEKTCH pec-

HUYKH KM YYBCTBUTEABHBIC IUCTHHKH.

PerponepeOpambaniii AnMAPAT rOIOBH

H LK COCTOMT H3 PeTPoLepeOpanbHOro

MellKa H cybiiepeOpanpHO Xenesrl, co-

CEACTBYIOLIMX C MO3TOM (cM. puc. 23.9).

PerpoliepeOpaneHblii anmapar OTKpEIBa-

eTcd OTBEPCTHEM B AMMKANBHOE TOJE.
Ero ¢yHKIMH HE H3BECTHH, HO, BEpPO-
SITHO, OH CEKPETHPYET CJIN3b I YBIAK-
HEHHS peCHWYEK KOPOHBI.

TYIOBHUIIE H HOTA

Tynoeuie — caMblii KPYIHBIH K3
OTHENOB TeJa — COLepXHT Gonpmyio
9JacTh MOJIOCTH TeAa W BHYTPEHHOCTH
(cM. puc. 23.8). B nuamerpe oHO 0OBI4-
Ho GoJbllIe, YeM IOJIOBa WIH HOTA, 4 ero
SMHACPMHUC MOXET OLITh KOMBYATHIM,

TepMHHATLHELA OTHEN TENA — HOTA —
yXKe, 4yeM TYIOBHILE (cM. pHuc. 23.5, 4;
23.8, 4, B). ¥V MHOIHX IJaHKTOHHBIX
KOJIOBPATOK HOTA YaCTHYHO penylupo-
BaHA WIM COBCEM OTCYTCTBYET. 3amHMit
KOHELl HOTH OOBIMHO HeceT OT OHHOIO
QIO YEeThIpeX BRIPOCTOB, Ha3HBACMBIX
maabnama (cM. puc. 23.8, A). BonpumH-
CTBO KOJOBPATOK, HO B OCOBeHHOCTH
CBOOONHOXHMBYLIME OCHTOCHHE U I0-
YBEHHBI¢ BHABI, HCITOABL3YIOT HOTY B Ka-
9eCTBe OPTaHA NPHKpEIUIeHHA. Y HHX
HOTa CONCPXUT Helia/ibihie Memesnl, Ko-
TOPHIE OTKPHBAIOTCH POTOKAMH Ha- KOH-
YHKaX NaNTBLUEE BAH B APYFOM MecTe
"HOTH. XKereanl BRIAEISIOT KICHKYIO CY6-

CTaHLHIO, CAYXALIYI0 LA BPEMEHHOTO

MPHKPEIUIcHAA. JdyornaHnynapHuIe opra-
HH (T.€. COCTOAIIAE H3 IBYX XeJie3HC-
THIX KNIETOK, OIHA H3 KOTOPHX BHUIEIAET
MPHKPEHTEIBHBIN CEKPET, a Apyras —
OTKpENHTE/bHBIA, — [Tpumey. ped.}, no-
JIOGHBI¢ TAKOBHIM ¥ IVIOCKHX M OGpioxo-
PeCHMYHBIX 4epBeHd, ¥ KOJIOBPAaTOK He
OGHapyXeHH.

IHKJIOMOP®03

MHorHe nenaridyeckHe KoJORPATKH
MOIBEPraloTcsa CE30HHBIM HM3MEHEHHAM
¢opMEI TeNa WIH Hponopluii — ¢eHo-
MeH, H3BeCTHBHIH KaK LHKJIOMOp{do3
(pHc. 23.10, A). Tak, B 0JHO BpeMA rola
0CcoOH OZHOINO K TOrO X¢ BHIA HMEHT
MLl Gofliee OMHHHbIE WIH 6olee KO-
POTKHE, YEM TE¢, YTO pa3BHBAlOTCA ¥ MX
FeHeTHYECKH HIACHTHYHBIX (KNOHHpPO-

Prc. 23.10. Unxnomopdos y konospatox:

A — ceaoHH2A WIMEHYHBOCTE LIMIIOB MAHLUMDA
NNAHKTOHHOM KOA0BpaTky Brachionus, wanobieH-
ot poberam Asplanchna (BY. HewssecTHRH Kalt-
POMOM, BRINCIAeMEI Asplanchna, 3acraBngeT no-
TOMCTRO Brachionus oTpallMBaTL ITNHHKE 3AILAT-
HHe WHNH, UIHne yBeAAYABAIOT pajMephl Tena
Brachionus ¥ genaiot GoNee CAOKHBIM 3aTATHBA-
HHe XePTBH XMIIHHKOM, Asplanchna HanpacHo
MLITAETCA TIPOTAOTHTB Brachionus ¢ ITHHHBIMHK
wuraMH (5). OTMETHM KIeIIeBHIHBE HHKYIATHHE
CKJIPHTH MACTAKCca, THIHYHBE ana Asplanchna.
KopoHa Brachionus BHCTYMAeT H3 MaHUEPA, HO
€r0 HOTA BTAHYTA (HePEpUCOSHHO ¢ UIMENCHUAMI U3
Koste W. 1978. Roratoria. Gebriider Bormtriiger,
Berlin)
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BaHHBIX) ITOTOMKOB B JpYroe BpeMs roja.
Y Brachionus calyciflorus ummnsl B no-
CJICAYIOMIMX TTOKOJIEHUAX MOTYT WHIYIIM-
POBATbCS TOJIOAAHWEM, HU3KOM Temre-
paTypoil U KaupoMoHaMM XHIIHOH KO-
JnoBpatku Asplanchna. Bonee juiMHHBIE
WKANbl 3amMiuaT Brachionus ot neii-
CTBMSI XMIIHUKA (puc. 23.10, F). Cxon-
Hble MOp(doIoTHYeCKe M3MEHEHHS HA-
Gr104a10TCS Y BETBHCTOYCHIX pakoobpas-
HbIX U HEKOTOPBIX AUHOQIATEIUINT.

CTEHKA TEJIA

OnuaepMHUC KOJOBPaTOK B OCHOBHOM
CUHILIMTHAJIbHBIN, XOTS B TPOXYCE M LIMH-
TYITIOME OH KJIETOUHBIH. DIuaepMuc TOH-
KUU ¥ MMEET MOCTOSHHOE YMCIIO SIep
(cMm. puc. 23.8, B), OH CeKPETOpHHBIii,
MPOAYKTHI CEKPELIMH BbIACSIOTCS Yepes
NOPBl Ha €ro alMKaJIbHOW MOBEPXHOCTH
(price23:11 ).

Hacrosmas xyrukyna (koropast xa-
PAKTEPHA VISl KOTBYATHIX YepBeil, Kpyr-

JBIX YepBeil, YICHUCTOHOTHX H Jp. —
Ilpumen. ped.) npeacrasnsier coboil BHe-
KJIETOYHBINH CEKPET 3MHAECPMHCA, HEpe/I-
KO OHa (DYHKLIMOHUPYET KaK CKeJeTHas
CTPYKTYpa, obecreuyuBaiouiasi 3auiuTy
TeJda ¥ MPUKPEIUIEHUE MYCKYIaTyphl.
KyTukyna konosparok (peub uger o mMa-
TepuaJie, pacroirarailleMcs BHEKIETOY -
HO C BHEILIHEN CTOPOHBI SMUAepMHca. —
llpumeu. ped.) He comepxuT KojareHa
WM XUTHHA, a ABJISETCS TOHKUM CJIOEM
TTUKONPOTEMHOB. Takasi KyTHKYlIa He
CriocobHa BBITIONHATE (DYHKLMIO cKene-
Ta. B KauectBe (yHKUMOHAILHOTO K-
BUBAJICHTA KYTUKYJIBI 3ITHAEPMUC KOJOB-
PaTOK MPOAYLIUPYET IJIOTHYIO MHTPACHH-
LUTHAJIbHYIO IUIACTHHY (TePMUHAIBHYIO
CeTb) U3 KepaTHHONOMAOOHBIX GEIKOBBIX
BOJIOKOH C @HympenHel CTOPOHBI OT K-
TOILIA3MaTUYECKOI MeMOpaHbI 3muaep-
Mmuca. [liactuHa QyHKUMOHMpYET Kak
cKeJier, obecrieuuBasi 3alIATY W TIPH-
KPEIUIEHUE MBILLIL, HECMOTPSI HA TO YTO
OHa HaXoOWUTCs BHYTPHU 3MUIEpPMMCA, a
HE CHapyXH.

Puc. 23.11. Rotifera. DnexrpoHHasi MUKporpadusi CHHIHUTHATBHOIO anuaepmuca Asplanchna
sieboldi, Ha KOTOPO#i MOKA3aHBI BHYTPUCHHIMTHATILHAS TUIACTHHKA (tw) ¥ oaHA MOBEPXHOCT-
Hast mopa (C). ITnacTuHka GOPMHUPYET CKEIET CTEHKH Teaa M 3HAUYNTEIBHO TOJIILE ¥ MaHUUp-
HBIX BUIOB, Takux, Kak Keratella. V Asplanchna nanumps Her, OHa HMEET TOHKYIO TUTACTHHKY.
McrtunHas kyrukyna (gl) BuiHa ¢ BHelIHell CTOPOHbBI MIA3MATHUECKOl MeMOpaHhI

Nilpsfijurassicaruf
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Y MHOTHX KOJOBpPaTOK, OCcOBEeHHO
TUIAHKTOHHBIX pONOB, TAKHX, KaK Brachi-
onus. Keratella u Kellicottia (puc. 23.12;
cM. puc. 23.7, I, 23.10, A), vHTpacHH-
HHTHATbHEC IUTACTHHKH TYIOBHINA 06-
Pa3yIOT XecTKHil cKesleT — nanmups. Ta-
KH¢ KOJOBPATKM HA3HBAIOTCH IMaHLIMp-
HBIMH, a Te, KOTOPEIE TAKOTO NAHIHPA

He UMerT, — GecnaHUMpHBIMH. T'onoBa

1 HOTAa MMAHIMPHEX BUAOB OOLMHO MMe-
10T TOHKYIO CKEJIETHYIO TLTACTHHY U THO-
KM 3MHIEpMHC H MOTYT BTATHBATLCA
Moj, 3AIMIIAIIIMIE TYNOBUIUHEI MaH-
LHpEb. BONBIIMHCTBO Tak HA3HBAEMBIX
KYTHKYIAPHBIX CTPYKTYP KONOBPaTOK,
KaK, Hal[pHMep, IHMNEI, 00PasyloTcs He-
KIIOYUTENBHO 33 CYET WHTPACHHLKTH-
ANBHOM IUIACTHHEI, a HE HACTOMILIEH Ky-
THKyAb. [TaHIMpE MOXeT ORITH pasme-
JIEH HA OTHENBHbIC TUIACTHHKM HJTH KONb-
LEBHIE CEKLIMM H 4acTO OpHaMEHTHpPO-
BaH rpebHIMH, IMTTAMM WIH Y1E€HUCTH -
MH mpuaatkamu. 1IMosl MOryt OHTH
UTHHHBIMH, a ¥ HEKOTOPBIX KOJIOBPATOK
OHH WIEHMCTHIE, OCHAINEGHBI MBILUILAMHA
H noapyokHEE. Tak, HalpUMep, NpHIAT-

k1 Polyarthra npeactapmsior cofoit 12

JUTMHHBIX IUIOCKHX TUIABATEAbHEIX TUIAC-
THHOK, B YeTHPEX CKOIUTeHHAX, O TPH
B KaxmoM (cM. puc. 23.5, I). OaHako
BRICTHIKA TJIOTKM, HapYXHBH Xemeob-
pa3HbIi JOMHK ¥ TPYOKH TAKHX KOAOBpa-
TOK, KaK Stephanoceros n Collotheca, aB-
JIEIOTCH TIPOH3IBOAHBIM HCTHHHOM BHEKIIC-
TOYHOM KYTHKYIH (CM. pHC. 23.6, A, B).

IMox snHIepMUCOM HAXOIHTCHA XOPO-

. IIIQ pa3BHTas MYCKYIATYPa Tella (CM. pHC.
23.8, B), cocroflllad H3 MOMEpPeYHO HC-
YyepuYeHHHIX, KOCO MCYEPYEHHBIX M IJIaj-
KHMX BONOKOH (puc. 23.13). HmeroTcsa
KONBLIEBHE W TPOAOABHBIEC MEILICYHEIC
BOJIOKHA, HO OHH He 00pasyloT CIUIONI-
HOTO ¢J105. MblIeYHEIE BOJOKHA TSAHYT-
¢ OT OJHOH CKeJIeTHOW TITACTHHBI K
EpyTOol, OHH OPHKPEILTAKTCH MOCpea-
CTBOM IeMHIECMOCOM H TOHO(IIaMeH-
TOB, KOTOPEIE IPOXOAAT CXBO3E IHACD-

Puc. 23.12. Hauuups konospatkn Kerqgtella

guadrata. Y Keratella ner vorm. T'omoBa H

KOPOHA, HE HMOKPLITHE TMaHIupeM, He HapH-

cobaHHl (¢3 Koste W. 1978. Roratoria. Gebriider
Borntriger, Berlin)

Koarieenie
MBILLLIBL

TleoansHbil
PETPAKTOPD

Pruc. 23.13. Rotifera, myckynatypa Rotaric (Bin

cumay) (no Brakenhaoff, 1937, uz Hyman L. H.

1951 The Invertebrates. Vol 3. McGraw-Hill

Book Co., New York. P. 83 Ilepencuamano
€ UIMEHEHUAMI)
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MHC K HHTPaCHHOHTHANBHOM MeMOpaHe.
CoxpallieHuss MYCKYAATYDPHl M3MEHAIOT
MONOXEHHE ONHOWH YacTH CKENeTra 1o
OTHOWIEHUIO K COCETHHM YACTAM.

IEMOILIEAD

O0wmupHas, He UMEIOILAS BEICTIUIKH
TIONIOCTD TEJA — TEMOIIE]Ib — JIEXUT MeX-
Xy SIMHTCIHEM CTEHKH TENa M KHILIKH (CM.
puc. 23.8, B). T'emotiens sumen odopM-
JieHHOH COETHHHTENBHOMN TKAHH U 330N~
HEH JKHIKOCTBIO {KPOBbIO, FeMOTHMQ0ii).
BTO perymipyeMslii KOMIAPTMEHT Tena,
COICPXKAIIHI KHIIKY, MyCKYNATYDY, He-
PBHYIO CHCTEMY, NIPOTOHEDPHANH M pe-
OPOAYKTUBHYIO cHCTeMy. ['eMonumpa
NMpeACTABIAeT COO0H XHAKOCTHO-TpaHC-
TTIOPTHYIO CHCTEMY, OTIOCPENYIOLIVIO pac-
MPOCTPAHEHHE IHIUEBHIX MOJEKYI U3
MHIIEBAPHTECIIEHOTO TPAKTa K TKAHIM.
Heobxonumoe ocMoTHYecKoe maBieHMe
MOJAEPKUBAETCA TPOTOHEDPHIANAMM.
Y Asplanchna pecHUYKH, aCCOLMHPOBAH-
HBEE ¢ NpoTOHePPHIUAMH, BAAIOTCA B
reMolesb H 06eCcIiednBaloT WHPKY/BILUIO
ero XHAKOCTH.

T'emouens npeacrabiser coboit -
pocraruyeckuil ckenet. Coxpallenne
TPONOABHEIX MBILIT YKOPAYHBAaeT Telo.
Ilapa npoAOABHEX MHILL TMPOXOAHT B
TOJIOBY H BTArMBaeT KopoHy, Cokpaile-
HHE KOJIBUEBbIX MBIIIL CKHMAET reMo-
JUMOY, YTO NPHBOOMT K YITUHEHHIO
TeNa, pacpasieHHIo KOpoHbL. Cokpaile-
HHE KOJbLEBRIX MHINL ABAECTCH aHTA-
PFOHHCTHY€CKHM M0 OTHOILEHHIO K IIpO-
JONbHBIM MBIILIAM.

JXBUXEHME

KonospaTku nepensuraiorcs (puc.
23.14) myTeM mON3aHUS, PECHHUMHOTO
IUTAaBAHWA 33 ¢4eT PeCHHYHOH KOpOHDI,
MHGO pe3KMMM NPLDKKAMU B BOAE TPH

MOMOIY CHEUMANBHHX MMPHUIATKOB.
BONBUMHCTBO GEHTOCHHIX KONMGBPAaTOK
Hace/JAI0T AOHHBIE OCAOKH AMGO XKHUBYT
Ha MOOBOAHON PAacTUTEABHOCTH M Apy-
THX TBEPAHX CyGcTpaTtax. Hekoroprle u3
THX 6EHTOCHBIX BHAOB HUKOT/IA HE Mna-
BalOT, HO MHOTHE M ILTABAKOT, H TION34-
10T. Bo BpeMs mom3aHus 6ae/UTOMOHBIX
KONOBPATOK KOPOHA BTATHBAETCA, a HOTa
NPUKACHBaeTCd K CyGCTpaTy MpH HoMo-
1M KIeHKHX medadbHeEX Xejed. 3aTeM
XHBOTHOE BHITATHBACT TENO, MIPHKpEN-
Js1€T POCTPYM H BLICBOGOXIAET HOTY,
Nnpoxeurasg ee pnepen. Takaa TOKOMOLIMS
CXOIHA ¢ IBIKCHUAMH TYCEHMII-IIsAme-
HWL WIH IIWIBOK (puc. 23,14, B).

bonplmHCTBO XKON0BpaToK ABNAIOTCA
OCHTOCHLIMH U YepeayioT IEpUOIL Bpe-
MEHHOIC NpPHKPenicHHA ¢ TIaBaHHeM.
Bo Bpema mnabaHus, KoTopoe Gaeito-
UIHBIM KONOBPATKAM AOCTYIIHO NKIUE Ha
KOpPOTKHE PACCTOSIHHS, KOPOHA BHITATH-
BaeTCsd, a HOTA BTATHBaeTcd. B THnuy-
HOM Cty4dae CKOPOCTb IaeaHus | MM/c,
OJHAKO HEeKOTODHE BHABI, TAKHE, KakK
IUVTAHKTOHHbBIE MOHOTOHOHTEI Polyarthra
u Hexarthra, GHICTPO NPHITalOT Briepesn
MpH MOMOIIH TONHKOB CBOMX IUTABATE b~
HEIX MPHIATKOB, JOCTHUTas CKOPOCTH A0
35 MM/c.

IL1aHKTOHHDbIE KOTOBPAaTKM ILIABAKOT
HENpPEepPLIBHO H IIPUCTIOCODNEHB K IO-
CTOAHHOMY NPeOBIBAHHIC B CTON0E BOOEL.
OB6BIYHO HX TENMO APOBMOHOE, CTEHKA
TeNa TOHKAA U THOKad, a 06beM reMolle-

Ju BeruK (eM. puc, 23.5, B, I, 1). Nna

TIOHKXEHHA CpenHelt IUTOTHOCTH TeNla B
reMoleJe MOTYT HaXOZHTBCA KAalLUTH
XHpa. YToGH YMEHBIIHTEL CKOPOCTH TIO-
TPYXCHHA, MOTYT NPHCYTCTBOBATh ATHH-
Hbl¢ BEIPOCTBI, 4 HOTA W TAJMBHUBI MOTYT
OTCYTCTBOBATE. Cpelli MHOTOYHC/ICHHBIX
NIeNATHYECKUX KOJOBPATOK CYIUECTBYET
HEDOBLIOE KONMMYECTRBO KOJOHHANBHBIX -
BHAOB, Kak Conochilus, ocobu xoropoit
HAaMOMMHAIOT BOPOHKH, PACXOMALIHECH
U3 LEHTpa O0IIEro XenaTHHOBOTO 1apa
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Puc. 23.14. Rotifera:

A — pecHMuHoe Tinasanme Brachionus pala co cko-
poctio 1 MMm/c; b — npuaxu Pelyarthra ¢ ucnone-
30BAHHEM MEILUCYHHX IBVOKEHHI TpHaaTKoB. Kax-
ALIH OPERKOK NepeMellacT XHBOTHOE HA PACCTOA-
HHe, paBHoe 12 AmMEHAM Tena, cKopocTh 35 Mm/c;
B — nanennueofpasHoe ABIKcHEe GaemnonmHOH
KoroepaTKH. MonepeMeHHOE IPUKpPEIUIEHHE AT~
HAMK H POCTPYMOM. MBI CTEHKW Tena meii-

CTBYIOT KaK AHTaTOHHCTH THAPOCTATHIECKOMY HaB-

JIEHHIO KHIOKOCTH TeMOLICAA, PACTATHBAL H COKpa-
was reno (A — no Viaud, 1940, 43 Hyman L. H.
1951, The Invertebrates. Vol. 3. McGraw-Hill Book
Co., New York. P. 143; B, B — ¢ uamenenuamu, uz
Githert J.J. 1985, Escape response of the rotifer
Polyarthra: A high-speed cinematolographic analysis.
Oecologia. 66 322— 331, Ilepenevamano ¢ paspe-
WERUR)

{c™m. puc. 23.7, ). CxoopaMHUpPOBaH-
Has aKTHBHOCTH PECHHYHBIX KOPOH BCeX
oco0ell KOMOHHH 00ecneurBaeT ABUKE-
HHUE KOMOHHWH B TOJILE BOObI.

MHorne cHag4ie KOJIOBPATKH TIPH-
KpeIUIAIOTCS K PaCTUTENTBHOCTH M JEMOH-
CTPHPYIOT 3aMETHYIO CHIEHHPHIHOCTE K
cyOCcTpaty He TONBKO OTHOCHTEIBHO BHAA
BOJOPOCTH WM BBHICIICTO PAacTEHHA, HO
H MECTa NMPHKPENJIEHASA K PAacTeHHIO.
Mrorue piapl Flosculariacea Henmonpirx-
HBH ¥ XMBYT B Ba3CNOmOOHRIX TpyOKax,
OGBIYHO CIOXEHHBIX YYKEPOTHEIMH Ya-
CTHLIAMH, KOTOPEIE CKIICEHE BELIECTBOM,
BRITETIMEMEIM KOJIOBpaTKOi (CM. pHC. 23.6,
A, B). Cuagyue BUAL IUIABAIOT TOMBKO
H& CTAXHH JHIHHKH, 4 BO B3POCIIOM CO-
CTOSHUH OHH MOCTOAHHO TTPHKPEIUICHEI
K cyOcTpaty.

MHATAHHE

PoT y KONOBpaTOK pacnofioXeH BeH-
TPaJbHO Ha TMepeIHeM KOHIE Tejia (CM.
puc. 23.8, b) n oOHYHO OKpYXeH Jac-
THIO PECHUYHOM KOpOHBL. OH OTKphIBa-
€TCA B PECHUYHYIO POTOBYIO TpYOKY WIH
¥ MATAIOILHXCA BIBECHIO HETIOCPEACTBEH-
HO B TIHOTKY (pHc. 23.15, A). I'moTKa co-
JEPXKHT CHCTEMY UeMOCTel — MacTakc,

KOTOPBIH SBMSETCH XAPAKTEPHBIM IIPH-
3HAKOM Konosparox {puc. 23.15). Benr-
paNbHAA INOTKA OOBIMHO OBANBHAS HIH
VIUTHHEHHAA U MYCKYJIUCTAS. DIUTeNHi
[JIOTKH CEeKPETUPYET KYTHKYASPHEIA MA-
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Por
Potosas
TpyOKa

[morka % !
CiloHHbBIE \g
JKeJIe3bl _

[Mumeson
Kenynounsie
JKenesnl

Kenynok —

['noTka
N

OTteepcTie poToBoii TpYGKH

' Mauy6puym \ YHkyc

VHkyc

Manybpuym
Kuieynnk- Craepursi
Mpitma Macrakca = Pamyc
JILKPYM
Kioaka p PyTEKDY
AHanbHOE aMye n
OTBepCTHE CooHHBIE HILEBO/I
y JKeJeabl 5

Puc. 23.15. Rotifera:

A — aHATOMMS [UILEBAPUTENBLHOM CHCTEMBI (BHI CO CIIMHBL); B — IIOTKA M MACTake, VBeIuyeHo; B —
TPEXMEPHBIH BUJL MACTAKCA W CKIEPHTOB (A — no Remane from Ruttner-Kolisko A. 1974, Plankton Rotifers.
B Elster H.-J. and Ohle W. (Eds.): Die Binnengewdsser 26 (Suppl.): 8)

CTaKC, CXOAHBIH C YeJIOCTHBIMM arma-
paramu y Gnathostomulida u Micro-
gnathozoa. Macrakc npencrasisieT coboii
HabOP XMTUHOBBIX CKJIEPUTOB, COEIMHEH-
HBIX CBSI3KAMW W NPHUBOAMMBIX B Jieii-
cTBUe MblInaMu. CKIepUTbl HE SIBIISI-
I0TCA 4aCThbl0 BHYTPMCHHLMTHAIBHOMN
CKEJIETHOM CUCTEMBI, a MpPeACTaBIISIIOTCS
MPOM3BOJHBIMU HACTOSIIIEH KYTHKYJIBL.
D710 BHEKIIETOYHOE 00Pa30BaAHNE, PE3Yib-
TAT CEKPELUMH BKTOAEPMAJIbLHOTO 3MUTE-
qus rnotku (puc. 23.15, B, B). Yno-
TpeOICHUE TEPMUHOB «MACTAKC» U «CKJIE-
PHUTBI» B JIMTEpAType, MOCBSILIEHHO! KO-
JIOBpaTkaM, He ycrosyioch. B manHoMm
yueOHMKE MacTake — KYTHKYJSIPHBII
YEJIICTHOM anmnapar, a CKJIepUThl — OT-
Je/IbHbIE KYTUKY/ISIPHBIE YacTH, U3 KO-
TOPBIX OH COCTOUT. I'TOTKAa — MYCKyIIH-
CTBIN OTHEJ KMIIKH, B KOTOPOM MACTAKC
PacrioyiaraeTcsi M SMUTeIMEM KOTOPOTo
OH CEeKpPEeTHPYETCSI.

Macrtakc ucrnonb3yeTes s 3aXBaThi-
BaHUsA W MexXxaHW4YeckKoi oOpaborku
MALIK, ¥, KaK 3TO XapakKTepHO IUIsi Po-
TOBBIX YacTei XUBOTHBIX, €T0 CTPOEHHE
CYUIECTBEHHO 3aBMCHUT OT THIA TMHILH
W NUlIeBoro rnoseneHust. Mmeercs me-

BATB Pa3IUYHBIX TUMIOB MACTAKCa, JIBA U3
KOTOpPBIX N300paxeHsbt Ha puc. 23.16. Tu-
IUYHBIIH MACTaKC COCTOUT M3 CEMU CKJIE-
PHTOB YeThIpexX BUIOB. B 1ieHTpe pacno-
JIOXKEHBI Ba pamyca (cM. puc. 23.15, B),
CKpenIeHHbIe BMECTEe 3/JaCTHYHBIMHK
CBA3KAMH M TIPUBOAMMEBIE B AeHCTBUE
MbliaMy. OyabKpym — HenapHbIil cpe-
JUHHBIN CKJIEPHUT, HAXOASIIUHCH [M03a-
I pamMycoB. YHKYChI (KOITH, WIH KpPIO-
Ybsl) SIBJASIIOTCSE TIAPHBIMM CKJIEPHTAMM,
OHM HECYT 3yObl WIM XeBaTe/IbHbIE TIIa-
CTMHKH. YHKYCbl U PAMYCBI OTBEYAIOT 34
3axBaT ¥ 0OpaboTKy NUILEBBIX YACTHILL
JBa MaHnyOpuyma npuKperie bl Kaxkablil
K YHKycaM ¢ nomolubio cBsizok. Ckie-
PUTBI UMEIOT TUIOTHBIE Spa W Mpo3pay-
Hble 4Yexiibl, Kak U y Gnathostomulida u
Micrognathozoa.

BoNbIIMHCTBO KOJIOBPATOK IMUTAIOT-
Csl B3BECHIO, XMUIHUYAIOT WIW BCESIIHBI.
Te, yto nUTAOTCS B3BECAMU (XOPOLIMM
TIPUMEPOM CIIYKAT GACIUIONIHbBIE KOJIOB-
PaTKH), MoenalT Meabuaiiiue opraHu-
YeCKHMe YacTHUIIbl, MPUHOCUMBIE B POT
TIOTOKOM BO/Ibl, KOTOPBI CO3IdeTCsl pec-
HUYKAMH KOPOHBL. Y OIe/UIOuIHBIX, MMe-
IOIMX TPOXAJIbHBIE IUCKH, KPYITHBIE pec-

M.lps/ljurassicauf
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_HHYKH TPOXYCa CO35AI0T IMaBHLIN nHTa-
IOLMI MOTOK, KOTOPHI HanpabBieH Clie-
peny Hazan. YacTHUB MWLM, TTPHHOCH-
MEI¢ TOTOKOM BOIBI, CMETAIOTCS TPOXY-
COM M IIMHTYOMOM B IHMUIEBOH Xeno-
BOK, JeXAIIMH MeXTy HEMH. 3aTeM pec-
HHUIKH MTHIIEBOTO XeNo0Ka HeCYT YacTH-
Hel B poT. MacTakc KonoBparokK, THTale-

wMxca B3Becsio (pue. 23.16, B), npu-

CrocobNicH K TNEepeTHPAHMIO MHIIK. YH-
KYCH ¥ HHX KPYNHEIE, TUIACTUHYATHE W
rpeGHMCTRIE. [Be TUTACTHHEI paciionoxe-
HBI OHa NPOTHE APYTOH, X rpeGHu obpa-
3VIOT HEePETHPAICLHYIO MOBEPXHOCTE. [oT-
K4 MHTAIOUIMXCS B3BECHIO KOJIOBPATOK,
BEPOATHO, paboTaeT elle M KaK HACOC,
BCACBIBAA YaCTHLBI, KOHLEHTPHPYIOLLH-
ecqa BO pry. BecacBIBaHMe YacTHU MOXET
PETYIMPOBATECA Pa3HKNIMH CHOCOOAMH.
Y Brachionus, K IpHMeDY, pecHHIKH OyK-
KaIbHOTO TIO/IA MOTYT MEHATD HaIpaRIe-
HHe GHEHMA H BEHIOPACHBATE YACTHIIHL,

ITnoTodaHble BHALI MHUTATCA Ooee
KPYITHEIMY THILEBBIMH OOBEKTAMH, Ta-
KHMH, KaK fpocTeiliie, KOAOBPaTKY U
JpyTHe MeJIKHe MHOTOKNEeTOUHEIe, OHH
AKTHBHO JOBAT A00BIYY UM BCACHIBAIOT
e¢ NMpH NOMOIIK FAOTKH. KielleBHIHEIE
CKJICPHTHI TAKHX KOJOBPATOK MCIIOIE3Y-
0TCA A TOTQ, YTOORL YOSPXHBATD XKep-
TRY HWIH MAHHITYJTHPOBATE €10 B [IONOCTH
IOTKM {pHC. 23.16, 4; cMm. puc. 23.10, 5).
Asplanchng MCTIONB3YET CBOH KIICIEBHI-
HHe paMYChl IUTA YIAeHWs HeNepeBapeH-
HOMO MaTepHala H3 XeMyAKa, a 3areM
BbIBeIeHHUA €0 uepes pot (v Asplanchna
aHANIBHOC¢ OTBEPCTHE OTCYICTBYET. —
“Hpumeu, ped.).

Hexkotopble KOTOBpaTKH, Kak Collot-
heca, 3aXBATHBAICT XEPTB IPH TICMOIHHA
noBYeil KOp3HHKH, 06pa3yeMoi [UTHHHBI-
MH BTSXKHBIMH IUETHHKAMM, KOTOpPHE
OKPYXAKOT poT (¢M. pic. 23.6, F). Dror
MEXAHH3M. CXOJEH ¢ TeM,; KOTOPHH HC-
TIONB3YET HACEKOMOAAHOE PacTEHHUE «Be-
HEepHHA MYXQJIOBKa» IS TMOMMKH Hace-
kombix. Korga menkoe nipocreiiiiee cny-

Pamyc
MaryOpuyMm

Dynskpym

Puc. 23.16. Rotifera:

A — HHKYIATHHI MacTAKC MoToAAHON Asplan-

chng, MCHONB3YEMBIH OAA 3aXBATHIBAHHA XKEPTBH,

F — manneopaMmatHeit Mactake Filinia, vicmons-

3yeMBIN VA NepeTHpaHia UM (ro Beauchamp P.

de. 1965, Classe des Rotiferes. In Grasse, P.-P, (Ed.y:

Traité de Zovilogie. Vol. 4. Masson et Cle, Paris. P,
1235, Ilepencuamano ¢ pa3peilieHus)

YAHHO 3ATUTRIEACT B KOP3HHKY, HECYIIHE
LIETHHKU JTOMACTH KOP3HHKY H3rnoaioT-
cd BHYTPb H TeéM CAMBIM HE¢ J3I0T BO3-
MOXHOCTH XepTBe Yoexarh. [loliMaHHEIe
OpPTAHH3IMB IIOIIAAAIT B MEpegHIONN
KMIIKY ¢ TIOMOLIbIO COCYLIUX ABHKCHHH
[MIOTKH, KOTOpAd ¥ KOJMOBPATOK, IIPHHA -
JNeXalIMX X 3TOMY POLY, HOCHT Ha3Ba-
HH€e TIPOBEHTPUKYIIOC. MacTake Komop-
PATOK, ACTOABIYIOLIMX JOBYIUKH, YacTO
CHJIBHO PEAYIIMPOBAH M, IMO-BHAMMOMY,
HrpaeT HeGONBIIVIO ponb B oGpaGoTke
MM UM XK€ BOBCE B HEH He y4acTBY-
eT. HekoTophie KONOBpPATKH, B 0COOEH-
HOCTH HOTOMMATHIEL, TIHTAIOTCH KIIETO4-
HBIM COASPXKHMEBEIM HHTYAaTBIX BOIOPOC-
neil. ¥ 6nemwnounHoro Henoceros cxne-
PHTH BHIAIGTCA HM30 PTa, YTOOH MPpoKa-
JILBATh KJIETKH BOTOPOCIHEH.

ITapa cAIOHHBIX Kele3, pacloloXeH-
HAIX B CT¢HKE TIOTKH {CM. pHC. 23.15, 4),
BBIIEJIIET MHILEBAPHTENbHBIE (hepMeHTHI
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B 1IpocBeT rioTkd. KopoTkuit Tpy6uaThii
MHUIEBOA COCHUHAET IMOTKY € XKEMYIKOM.
B mecre cocmmHeHns nmueBoma ¢ Ke-
JNYAKOM HMMeEETcs ellle OfHA Napa CHH-
IWUTHAJIBHBIX Xele3 (CM. puc. 23.15, A),
Kaxmasg U3 KOTOPEX OTKPHEBAETCA B KH-
LIEYHHK CaAMOCTOATENbHOM Nopoii. XKe-
JIYAOK, B KOTOPOM OCYILIECTBITAETCSA Me-
peBapHBaHWE H BCAChIBaH#E, MPENCTaB-
nser coboi KPYNIHBIH MEUIKOBHAHBIH
MJIH TpyO4aThlli opraH. ¥ MOHOTOHOHT-
HBIX KOJMOBPATOK OH HMeeT KIeTOYHOE
CTPOCHHE M HECET PECHUMKH, B TO Bpe-
MA Kak ¥ BIe/UTOMTHBIX OH CHHIHTHAS-
ahiii. TIpocBeT Xemyaxa yacTo He pasiu-
YHM B CBETOBOH MHKPOCKOI, Er0 MOX-
HO YBHOETH TONBKO ¢ MOMOIIBIO 31EKT-
POHHOIO MHKPOCKOIIA. STIMTETHI Xemya-
Ka MMeeT KpYIIHBIE BaKYOJMH, HA3HAYE-
HHe KOTOPBIX HEACHO. 3a XeYIKOM CJle-
AyeT KOPOTKMIL CHHUMTHANBHBIM KHIIeY-
HHK, HMCIOLIMIA PECHUYKH K MUKDPOBOD-
CHHKHM. 3aIHMIT KOHEL] KHIIEYHNKA MyC-
KYJINCTHH, OH IPUHHUMAET NMPOTOKH TPO-
TOHe(PUIHEE M roHAZ W (HYHKIIMOHH-
PyeT KakK knoaka. Kiroaka oTkpmeiBaeTes
AHABHBIM OTBEPCTHEM, KOTOPOE Pacilo-
JIaraeTcs AOPCANBHO B MECTE COEOHHE-
HUA TYNOBHIIA ¢ HOTOM (cM. puc, 23.8, 5;
23.15, A). KHlleyHUK W aHatBHOE OT-
BEPCTHE OTCYTCTBYIOT ¥ KPYIIHBIX XWIN-
HbIX BHIOB Asplanchna, y KOTOpHX Xe-
NYOOK IpeAcTaBasieT coboil ceno saMK-
HYTH MEIIKOBUIHBIA opraH. ¥ Heko-
TOPHIX CHIAYMX KOJNOBPATOK, XKUBYLIMX
B TpyOKax, Takux, Kak Stephanoceros u
Collotheca (cM. puc. 23.6, A, B), anyc
CABHMHYT BIIEPEA, YTO NO3BONAET Bhibpa-
CBIBATh OTXONBI Y€pe3 IepelHee OTBep-
CTHe TPYOKHM, MpeAOTEpalas ec 3arpsi-
HEHHe. .

Bnu30iHHE KOMOBPATKM XUBYT Ha
MOBEPXHOCTH TEA APYTHX MHOTOKJIETOY-
HBIX, MTHOTIA OHK IIepeXONAT K Hapasu-
TH3My. Mopckast GnenouaHas KoaoB-
parka Zelinkiella npukperuisercs x xa6-
PaM MHOTOLETHHKOBOTO YePBs Amphitrite

H aMOyIAKpansHBIM HOXKaM obHyp H
ronorypuit. IlpecHopoaHas 6aeonaHas
Konospatka Embata parasitica Xvper Ha
Xabpax KpeBeTOK, a4 TaXKe Ha kabpax v
IPYAHHX HOXKaX H0KOoMnarop. Heckone-
KO BHIOB MOHOTOHOHT W3 pona Proales
KOMMEHCAIBL M Tapa3HTHL. Proales wermeckii
HAPAa3HTHUPYET éXympu HUTEH NpecHOBOI -
HOW BomopocnH Vaucheria, wHxyumpys
o0pazopaHus ra/Ionoao6HbIX ONyXoei.
KonoepaTka mHuTaeTCsa MTOMNA3IMOM BO-
AOPOCIH M OTKAAINBIBAET B FALTH AifLa.
Proales giganteq BHenpsieTCA B SiIA Y-
TOK, TA€ XMBET, MHTAACH 3apOOHILNEM M
OTKIIaJEIBAA COOCTBEHHBIE AL, Ascomor-
phella XvBeT BHYTPH KONMOHMIA 3eNeHOM
Bomopocnu Volvox, mATasdgch KieTKaMu
Xo3iKHa. Y vepseoGpasHoit Drilophaga
HOra 1 peCHHYHAs1 KOPOHa pemyLIHpoBa-
HBI, 3TOT BHA NPUKPEIVIACTCA K MOBEpX-
HOCTH Tena MPecHOBOOAHHMX aHHENMH,
Albertia mapasuTHpyeT B KHILEYHHKE H
HeNMoMe TOMALBLIX YepBei.

BBILIEJIEHHUE

KonorpaTki aMMOHOTETHYHE, BLIIE-
JEHHEe a30Ta OCYLUECTRIACTCA ¥ HHX Ye-
pe3 BCIo HOBepXHOCTh Tena. B THIHYHOM
CiaydJae B FeMOLENH UMEEeTCH NBa IIPOTO-
HeQpuaKaA, OOUE Ha KaxXOoil CTOpOHE
Tena (cM. puc. 23.8, A). Kaxapiit mporo-
HehPHAMH MMeeT HeCKOMLKO (MHOTAA
MHOXECTBO) TEPMHHAIBHBIX KIETOK C
MHOTHMH PECHMYKAMH (3TO 3HAKOMBIE

"HaM KNCTKH € «MepUATENbHBIM ILIaMe-

HEM»}, KOTOpbIE OTKPHIBAIOTCA B COGM-
pawolue Tpy6ouKu. Y mpenctaBHTENCH
HEKOTOPBIX TAKCOHOB NpoToHedpHIUM
CHHUHTHATLHEL. OGBYHO cobHpaome
TPYOOUKM BBIBOAST CBOE COACPXUMOE
B MOY¢BOH NY3HPb, OTKPHIBAIOWIMACH
B KIOAKy Ha €¢ BEHTPANbHOH CTOpOHE.
Y Goe/mOMAHBIX MEXAY KHIIEYHUKOM U
KJOAKOW HMEETCSI CYXKEHHE H NPOTOKH
BBIXOIAT B KJIOAKY, KOTOpasa GYHKIINOHH-
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_ PYeT KaK MO4YeBOI my3sips {puc. 23.17, A).
ComepXnMoe my3sIpsa THGO KAQAKH OIo-
POXHAETCA 9epe3 aHATBHOE OTBEPCTHE
IIOCPEICTBOM COKPALUCHHA MYCKYJIBHBIX
creHok, ®yHkumga nporoHedpHaHeB
IIPeCHOBOINBIX KONMOBPATOK 3aKTI0MAST-
¢ B OCMOPETrYASLHH M TOICPXaHUH
HOHHOTO paBHOBecHs. BrinensiemMasn xaua-

KOCTE THIOCMOTHYHA IO OTHOIUEHHK) K -

KPOBH, H HHTEHCHBHOCTD OTIOPOXHEHHUA
MOUEBOrc My3bIps ONPEOENIeTCa OCMO-
THYESCKHUM JaBRICHHEM OKpYXalolle cpe-
IblL - CKOpPOCTh €10 MYALCALIMK IIpHOGIHI-
suTeNbHO | —4 pasa B MHHYTY.

BonbIIMHCTRO Ha3eMHbIX KOJIOBPATOK
CBA3aHO ¢ IMOYBOit, omabllell NTHCTBOI,
MXaMH ¥ JTUIIAAHUKaMH. OHH aKTHBHLI
B Te4eHHE KOPOTKOTO BPEMEHH cpaly
nociae AoXAs, KOrma MoBepXHOCTh cyG-
CTpAaTa NOKpPLITA IIEHKOH Boak. Konos-
paTKu MNasaloT B 3Tolt TOHKOH IUMeHKe.
KuUBOTHEIE CITIOCOOHBE MEPEeXMEBATL BHI-
CYLUHBAaHUC OObIYHO Oe3 oOpa3zoBaHHsA
LMCT MU MOTYT OCTABATBCA B ITOKOALIEM-
¢4 COCTOSIHHM (B COCTOAHHM KPUNITOOH-
o3a) 3—4 roga (puc. 23.17, A, B).

KPUIITOBHO3

MHOroKneTOYHbIE XHUBOTHBIE, Hace-

AAOLINE MXH, THIIAMHHKHA, BpéMEeHHbIe
BOJIOSMEL M BAAXHYIC IIOYBY, IOCTOAHHO
CTANKHBAIOTCA ¢ YTPO30i 00e3B0OXHBAHHA
H ¢ IPYTEMH 3KCTpEeMalbHHMH (H3HYEC-
KHAMH YCTOBHAMH. ¥ 3THX XKHBOTHEIX
4acTO pa3BUBAIOTCA pPeNpOIYKTHBHEIS
‘aganTalliH, TakMe, KaKk NOKOALIHecs
ANLA, KOTOPHIE MO3BOMICT UX MOTOM-
CTBY IIEPEXHTD SKCTPEMANBHEIE YCTIOBHS,
Jaxe eclH B3pOCIHe MOTHOHYT. MHorma
CNICCOOHOCTD NMEPEXHTE HeOMaronpuar-
Hbi¢ YCJIOBHA BCTpEYaeTCst i ¥ B3POCIBIX
ocobell HEKOTOPEIX BUIOB KOMOBPATOK,
HEMaTOAd H THXOXOIOK.

C yxyOuieHHeM OKpPYyXalolliMX YCIO-
BHHl XHBOTHBEIC¢ BIANAIOT B COCTOSHHE,

Puc. 23.17. KpunrobHo3 y KOAOBPATOK:

A — akTHBHAas BoARasA Gopma GoenOMAHON KOIO-
ppatku Philoding roseola, B — xpunmoGHoOHTHas
obeapoxeHHas dopma xonoepatkn Habrofrocha
rosa (A — ne Hickemmell us Pennak R.W. 1953
Fresh-Water Invertebrates of the Unifed States.
Ronald Press, New York, b — uz Wallace R. L. and
Snell T.W. 1991 Rotifera. B Thorp, J. H. and
Covich, A. P. 1991 (Eds.): Ecology and Classification
of North American Freshuwwater Invertebrates. Academic
Press, New York. Pp. 187—248)

Ha3HBaeMoe¢ KpHIOTOOKO3 («CKpHTas
XH3Hb») KIH aHrHApOOHO3, B OTBET HA
MOTEPIO BOAK, H OXKMBAIOT, KOTIa YC/O0-
BHA BHOBb CTAHOBATCA GIArOTIpPHATHEI-
MH. CnocoGHBIE K KpHITTOGHO03Y XHBOT-
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HbI€ MOTYT IpPCOHBATh B NMOKOSIIEMCA
COCTOSHHH B TEYEHHE MECSLIEB, JIET WK
Jaxe CTONETHH, HIpexAe YeM OXHBYT.
[Ipouece BoCCTAHOBIICHHA MOXET 3aHHU-
MaTte oT 10 MHHYT M0 HECKOJBKWX Ya-
coB. B nokosieMca COCTOAHHM OHHM CIIO-
COOHEL NMepeXXUBaTh BHCYILIHBAHKE M TIpe-
IENBHBIE TEMIIEPATYPH, KOTOPBIE KAXYT-
CA HECOBMECTUMBIMH C XU3HBIO. PeKop-
AbI BBDKMBAHWMSA KPHITOOMOHTOB JIEXKAT
B TEMIIEPATYPHOM AHanazoHe ot +150 °C
(B TeueHHE HECKONBKMX MHHYT) AO
-200°C (B TeyeHue AHei). B onHOM 3K-
CMEePHMEHTe KONOBPATKH M THXOXOIKH
BEDKHJIH MOCNE TOrO, KAaK HOABEPIIIHCH
KpPATKOBPEMEHHOMY BO3HEHCTBUIO TEM-
nepaType, OAM3KOR K aGCONMOTHOMY
Hymio (0,008 °K).

Uro6s!l YCIIEUIHO BOHTH B COCTOSHHE
KpunTobHOo3a, XKHUBOTHOE OOJDKHO TIOJ-
BEPTHYTBCA MEIVIEHHOMY BHICYILIMBAHHIO
OOLIYHO B TEYeHHE HECKONBKHX AHEid,
YTO THIIAYHO IUTA €CTECTBEHHBIX. MECTO-
obuTammii. [To Mepe TOro Kak XHBOTHBIE
BBICHXAI0T, GOpMa HX TE/Ia HIMEHICTCH;
YMEHBIIAETCA CObeM, TUIOLIAAL ITOBEPX-
HOCTH CTAaHOBUTCA MHHHUMANBHOH, 4YTCG
3aMelneT BEICEXaHWe (pHe. 23.17, B).
Konospatku ychixaor oo ofbpema, co-
CTABJAIOLIETO NPUMEPHO 25 % OT cBoe-
0 HOpMalbHOrO 0ObeMa. MHOTHe He-
MATOAB! IUTOTHO CKPYYHBAIOT CBOE TEJNO,
KOJIOBPAaTKH BTATUBAIOT I'OJIOBY M HOTY K
MPUHHMAKOT WIAPOBUAHYIO HOPMY, a TH-
XOXOIOKH CXKMMAIOTCS, NMpHHHMaA ¢dop-
My Bouyonka {(cMm. puc. 13.6, 1.

- CocrosHye Kpunro6Ho3a HaTIOMHHA-
eT ¢MepTh. MeTaboiaM npeaeabHO CHH-
XeH, coctasmaa 0,01 % or HopMmanbHO-
TO, MJIH MOXET TOJHOCTBIO OTCYTCTBO-
BaTh, a A0/ BOILI B COCTAaBe TEja YMEHb-
waered 1o 1 % u Menee, IIpu oTeyreTBIM
06MeHa BELIECTB H IIOYTH MOJHOM 00e3-
BOXHBAaHHH KPUNTQAOHOHTHI B CYUIHOCTH
MEPTBEL, HO CITOCOBHE! 0HTh. Ecy Me-
TaGoONMYECKHE IPOLECCH JIEHCTBHTENb-
HO OCTAHORIEHBI, CTPYKTYPHEIN NOPAIOK,

HeOOXOAUMHIH Ang XH3HU, JOIKEH OLITE
[0 HEKOTOpOl cTeneHH COXPAHEH B CTa-
OWILHOM KPHCTALTH30BAHHOM COCTOSI-
HHH, I0KA He BEPHETCA BOJA H He BO300-
HOBHTCS XKH3Hb. /IBa BelliecTBa — IIHIE-
PMH H JHCAXapUl Tperanosa ocobeHHO
BAKHH 2171 GOPMHPOBAHHA M IIOANEPXKA-
HHA KPUCTAILTMYECKOTO cocTogHHA. O6a
OHH CHHTE3UPYIOTCA B IIPOLIECCE MEIEH-
HOTO TIepexoaa B KpUIToouos. IHilepuH,
NO-BHAUMOMY, 3alI[HIIAET TKAHH OT OKUC-
JIeHUA W yAanAeT BOMY, CBA3aHHVIO C 610-
JIOTHICCKUMH MaKpOMONeKynamu, Tpera-
Jlo3a ynangeT BOomy H3 MemOpan. [nmne-
PUH M Tperanosa GpYHKLHOHHPYIOT Kak
HATONHUTENH, COXPAHSIONME MAKPOMO-
JIEKYNAPHYID OPraHH3aLMI0 KIETOK BO
BpeMs HerHApaTallUM.

HEPBHAAA CHCTEMA
H OPTAHBI YYBCTB

KnerouHas cy6snurenuansHas HHC
BKIIOYAET B ¢cc0s1 mepeOpaibHLi ranT/ i
(M03r), pacmoNIOXeHHEI mopcaibHee
TIOTKH (puc. 23.18), raHrnmil MacTakca,
BEHTPAJbHHH 110 OTHOLICHHIO K MACTaK-
CY, H KaynanbHblA ranrnmi (neganbHbIA
TaHINHET), HAXOMANIMITCA HA 3aMHEM KOH-
ue Tena. Ilapa BEHTpanbHBIX HEPBHHIX
TOKEH TAHETCA OT UepeOpanbHOrO Taur-
JI K KayaanbHOMY (cMm. puc, 23.8, B).
Hepsh! o1 11epe6panbHOro raHrnusa HAyT
K IEpeJHHM OPraHaM YYBCTB H JPYIHM
yacrsim Tena. LlepeGpaneHEI raHDimii

- XapaKTEePH3IVETCA yTeNHel W COCTOUT

npuMepHo H3 200 KireTok (KX YHCHO 3a-
BHCHT OT BHIa). I'aHrmult Macrakca HH-
HEPBUPYET MBIILEI MACTAKCA, 4 KAYIATh-
HBI raHriHii oGecnednBaeTr HHHepBa-
LUK HOTH M KioakH. BodblIMHCTBO
MBIIISYHBIX KICTOK OOCNYKMBAETCH aK-
COHAMH, ONHAKO HEXOTOPhle MYCKVIHL,
TaKHe, KaK PeTPaKTOPbl PECHUYHON KO-
DPOHBI, TOCKNAKT HHHEPBAMOHHEIE OT-
POCTKH B MO3T.
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MacTrakcHelit FaHrAMIA
ATMKaNbHaA aHTEHHA

- YyBCTBUTENbHDIE IHETHHKA

Moar

PeTpakTopHas MEIIILA

_——— HopcanbHasd aHTEHHA

[naBHHET GOIIHON TSK

JlaTepantHan aHTeHHa

-KayIansHuIH ranraui

Kayaansuas aHTeHHA

Puc. 23.18. Rotifera, HepBHAS CHCTEMA H OP-
raHK 4yBCTE THITMYHON KONOBPAaTKu (B
¢Goky) (no Remane usz Rurtner-Kolisko A. 1974,
Plankron Rotifers: Biology and Taxonomy.
Binnengewdsser 26 (Suppl.): 1)

Oprannsl YyBCTB, DONBIIAsA 4acTh KO-
TOPLIX PACIIONATaeTCAd B ANIMKATBHOM
noJie, MnpeacTaBieHsl MeXaHOPeLenTop-
HBIMM IIETHHKAMH (pHc. 23.18) K aHTeH-
HaMM, XEMOPEUCNTOPHLIMH NMOpaMH H
(doropelenTOPHBIMH IMa3KaMH (CM. pHC.
23.9). AHTEHHBI COCTOAT H3 HeOoARIIO-
ro 4KCIa YyBCTEHTIBHEIX KISTOK K He-
CKONBKUX pecHWYeK. OHM MOTYT OBITH
ANUKATIBHAIMH, AOPCAAbHBIMH, JIATEPATE-
HBIMH 00 KayTanbHKMH. ['1a3ku npen-
CTABNIAIOT .cOOOH TMPOCTHIEC MMIMEHTHBIE

" CIPYKTYPHL, COCTOMIIIME H3 OOHOH WM
ABYyX (OTOPELICTITOPHBIX KIETOK M J0-
MONHHTEARHOH KNeTKH, cOogepxalieH
KpacHHMH 3KpaHHpYHOLUH TUTMEHT.
I'Mmasky HaxomaTcs pAacM ¢ Hepedpanb-
HBIM TaHIVINEM WM BHEIAPEHBI B HETO.
OHH 0o0ecreynBaloT MOCTYILIGHHE HH-
dopMauy ana ¢otorakcuca u doTo-
NMepHOIHYECKOr0 KOHTPOJS COOBRITHI
XM3HCHHOTO UMKJA.

PASMHOXEHHE

AHATOMMA

KonoBpaTKH pasnaeABHOITONEL, ABYIIO-
JIEL WITH SIBAAIOTCA MAPTEHOTEHETHYECKH -
MH caMKaMKi (TIOCJCAHEe BCTpedaeTcs
yauge), Cpemy DBYTIONHX BHAOB CAMIIBI
BCELOA KapjiHMKOBBIS, OpraHbl, He Tpeby-
IOIHECH I PA3MHOXEHHA, ¥ HHX pe-
AYIIHPOBAHBL.

INapreHoreHes xapakTepeH L4 OONb-
[IMHCTBA KONOBPATOK (B OTIHYHKE OT 060e-
nonwplx Seisonida). ¥V OGoe/ummoMAHBIX KO-
JIOBPATOK CAMLIOB COBCEM HET M pa3sMHO-
KeHHEe OCYIIECTBIAETCS HCKMIOYHTENEHO
TIyTeM IapTeHOreHesa. ¥ MOHOTOHOHT
¢aMUB TIPUCYTCTBYIOT B NOMyASLIHH Or-
PAHHYEHHOE BPeMS, PA3MHOXEHUE Y HUX
B OCHOBHOM NapreHoreHeTIdeckoe. Ta-
KHe NOMYIALUHH OONbUIyld 4YacTe roga
NpecTARICHB HCKIIOYHUTENBHO CaMKa-
MM, a CaMLbl, JAXKe KOTAa OHM ¢CTh, pell-
ki, Cpeld MOHOTOHOHT CaMIIH He H3-
BECTHB /i1 MHOTHX BM/OB, XOTH Npen-
MOJAraloT, YTO OHH CYLIECTBYIOT.

PenpoaykKTHBHaA CHCTEMa CaMoOK
OGBIMHO COCTOMT M3 OLHOTO (Kak ¥y MO-
HOTOHOHT) WIK JIBYX (KaK y GAemiona-
HEBIX KOJIOBPATOK) CHHUHTHANBHEIX rep-
MOBUTEJLIAPHEB, NOMEUIAIOMIUXCI B I'e-
Monlemn. Kaxneii repMOBHTE/ULAPHI CO-
CTOMT M3 TOHKOTO CHHUMTHAIBHOTO $oJT-
NHKYJAPHOTO CIIOfA, OKPYXKAIOUIETO Ma-
JIEHBXMIA HeTNpO3paYHEil rTepMapHii (AHd-
HUK), Tae (GOpMHMPYIOTCS OOLMTHI, H
GOMBINON CHHUHTHANLHEIT BUTCILUAPHIA
¢ KPYNTHBIMH IOJHIDIOMTHEIME SApPaMH,
MPOH3BOAAILHY XenToK (puc. 23.19, A).
HHorna dommmkyaspaeit ¢noi dopmMu-
pyeT siiliepoa, peayumiii B Kioaky. Bo
BpeMs GOpMHPOBaHAA AHHA XKeJITOK M3
BHTE/UIAPHA HAKAIUTHBACTCA BOKDYT 9Apa
OOLIMTA H 00pa3yIOLIAACS CTPYKTYPA OT-
weilteTcd oT cHHIMTHA. Tak ¢opmu-
pyeTcsa 3penoe ARLC, KOTOPoe NPOXOIHT
gepes SIRNCBON B KNOAKY (MMM B TeHH-
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CHHUMTHATBHBI BATEILISIPHIL

Donnuky-
A\ napubii
cioit

Kenrox
B LIMTOILIA3ME

Kemrounsie siipa BUTEJLASPUSI

Tepmapuym

flapa couurtos

— fAiiuepon

— Mononoii 3aponeiin

Marka lononop

Puc. 23.19. Rotifera:

A — repmosutesupnit Asplanchna brightwelli; 5 —
GBICTPO PA3BMBAMOIICECS AMHKTHYECKOE SHIIO
Ploeosoma hudsoni; B — nokosueecs siiiio Rhino-
glena frontalis; I' — nokosiuwieecs sitno Ploeosoma
truncatum (A — no Bentfield, 1971 ¢ uamenenusmu;
b—I'— u3 Ruttner-Kolisko A. 1974. Plankton Rotifers:
Biology and Taxonomy. Binnengewiisser 26 ( Suppl.):
59, 107)

TalbHOE OTBEPCTHE, 3aIHSIs YACTh KU-
IIEYHUKA penyLupoBaHa).

CaMKH KOJIOBPATOK BBIXOST U3 siiflia,
umest ot 8 1o 20 siaep oouuTos. [Tockomnb-
Ky KOJIOBpaTKH 00/1analoT ayTenueil, Ho-
Bbie 0OLIMTHL He (opmupytores. Kaxnoe
SAPO OOLUTA BOUAET JIUILB B OIHO SHiLIO.
Takum obpasom, camMKa NPOM3BOAUT 3a
Bpemst cBoeil xku3Hu ot 8§ mo 20 smiL
Kaxioe siiio mokpeITo XuTHHOBO#H 060-
JIOUKOW ¥ psimoM siLeBBIX MemOpaH,
KOTOPbIE CEKPETUPYIOTCH CAMUM SIILIOM.
benrocHeie KonoBpaTku 06BIMHO MpH-
KPenisiioT siia K cyberpaty. ¥V riaHk-
TOHHBIX KOJIOBPATOK UMEETCS HECKOJb-
KO ajanTtailvii, no3BoJsiiolInX X silam
MOAAEPXKUBATHCSA B CTON0E BOABI, a HE
ONycKaThCs Ha AHO. MHOTWEe BBIHALLM-
BalOT siiflla, MPUKPENHB UX K CODCTBEH-

HOMY Tesy. HekoTophiM KosoBparkawm,
TakKuM, Kak Asplanchna w Rotaria, npucy-
111e XHUBOPOXIEHHUE U BHYTPEHHEE Pa3Bu-
THe saull. HekoTopble BHIBI npukperusi-
0T siHLIAa K KOJIOBPATKaM JIPYrUX BHUIOB.
CaM1ibl, eciu OHM BOODILE UMEIOTCS,
Kap/IMKOBbIe, abeppaHTHbIE, KOPOTKOKH-
BYILIME W TMPEACTABISIOT co0Ooii CBOEro
polia ruiaBalolIMii CEeMEHHUK ¢ TMraHT-
CKUM nieHucoM (puc. 23.20, A). Y Hux ects
TOJIBKO TO, YTO HEODXOAMMO ISl ITOMCKA
CaMKH u ee orutogorBopenHus. [Muiiesa-
pHUTE/IbHAsA CUCTEMA camLia pyJIuMeHTap-
Hasi WM OTCYTCTBYET, 3aTO CEMEHHMK M
TICHUC KPYITHBIE U COCTABISIOT TPUMEpP-
HO 1OJIOBUHY Tena. CeHcopHas cucTema
M PECHUYHAsi KOPOHA XOPOUIO Pa3BUThI
(3T0 HEOOXOAMMO UISI MOWCKA CAMOK).
EnuncTBeHHBIN ME1IKOOOPa3HBIif ceMeH-
HUK CBSI3aH C BHEUIHEH cpeioil mocpe-
CTBOM PECHUYHOTO CEMEHHOTO MPOTOKA.
TTockoNbKY KMILEYHHMK M KJI0aKa y caM-
LIOB OTCYTCTBYIOT, CEMEHHOH INpPOTOK
BBIXOIUT HEMOCPEJCTBEHHO B FOHOIIOP,
TOMOJIOTMYHBIM aHAJbHOMY OTBEPCTHIO
CaMOK M 3aHHMAIOIIMIi TaKoe Xe J1op-
CcajJlbHOE MOJIOXEHUE Hal HOrou. Isa uiam
Gostee XKenesucThIX CKOIUICHMS!, Ha3biBae-
MBI€ MPUIATOYHBIMU Keje3aMu (IpocTa-
TOI4), CBSI3aHBl C CEMEHHBIM TPOTOKOM.
Koneu cemeHnHoro mporoka Bumousme-
HeH u obpasyer nenuc. CriepMaTo30u/ibl
KOJIOBPATOK HEOOBIYHBI TEM, YTO UMEIOT
MEPEIHUI KIYTUK, KOTOPbIH HE TOJIKA-
€T, a TAHET uX Brepen (puc. 23.20, B).
Konysiius y KoJoBpatok ocyuiecTs-
JSIETCSL MyTEM THMITOAEPMAJBLHOTO T1PO-
HUKHOBEHMA WJIH, U3PEIKA, TIOCPEICTBOM
BBE/ICHMSI NEHMCa B KJoaKy camku. [Tpu
THNOAEPMAJILHOM NPOHUKHOBEHHHM CAMEL
ITPOKAJILIBAET CBOMM IEHUCOM JH06YIO
yacTh Tejaa caMKu. B tunuuHOM ciyuae
NNPOHHUKHOBEHHUE TIPOUCXOIUT B 00acTH
C TOHKUM ¥ TUOKMM 3MUAEPMUCOM, KAK
B 06JIACTH PECHUYHON KOPOHBI, U Crep-
Ma BOpachIBaeTcsl B reMoLeb. Y Heko-
TOPBIX BUIOB KOIYJISLUWA OCYLIECTB/ISA-

hlpz/ijurassic.rof
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Moar
3anarouHeitt
KHIECYHHK
BuaenuTenBbHEIH

. Opras aHTEHHA

q)"BCTBH'lEJleHC IWETHHKH

JopcansHasn

TNpunaroyHas xenesa

Puc. 23.20. Rotifera:

A — KapnHKoeRlit caMel Brachionus calyciflorus (A cboxy); b — xnoakanpnag Konviauus Cephalodella

cafelling, B — THIHYHMWIT CIEPMATO30MA KOJIOBPATKH ¢ BEIYIIHM XTYTHKOM (Ha Bepiumae) (A — no Beau-

champ, u3 Ruttner-Kolisko A, 1974, Plankion Rotifers. Biology and Taxonomy. Binnengewdisser 26 (Suppl.):

59, 107, 5 — no Wulifert us Beauchamp P. de. 1965. Classe des Rotiferes. B Grassé P.-P. (Ed). Traité de
Zoologie. Vol 4. Masson et Cie, Paris. P. 1266)

eTCs B TeueHHe HeCKONBKHX YacoB IIOC-
Jie BEIXOZA CAMKH M3 fifla, Korga ¢¢ SIMH-
JeDMHC elle OTHOCHTEIbHO MSTOK.
CriepMAaTo30MaEl JOCTHrAlOT TepMOBH-
TENAAPHSA, YTOOH OTLIOROTEOPKTE OOLIH-
ThI. CaMibl KOJIOBPATOK BEIXOOST H3 fAifla
€ HeDOABIUMM H BUAOCTICLIFHYHEIM YHC-
JIOM CIIEpMAaTO30HIOB (HApUMep, y Bra-
chionus plicatus nX oxono 30), ipm xax-
IOM COBOKYIUTEHHH MCTIONBIYETCS TOJb-
KO IBa WIH TPH H3 HHX.

XKH3HEHHHE HHKIbI

- BaeanouaHbie KONOBPATKH HMEIOT
HawbGonee NpocToil XU3HCHHHH LMK,
Hx nonynsiMM npeacTaBi¢Hbl HCKIIO-
YHTESbHO HIVIOMAHBIMY CAMKAMKE, Iipo-
IYIUPYIOINHMH BCETO OAMH THII SIHLL.
CaMIIOB HET, 2 BOCHPOHU3BOICTEO OCY1LE-
CTBNASTCA HCKTHOUYVTEIFHO KIOHANTBHBIM
{DecmoNsIM) MyTEM NPH [TOMOLLH M1apTe-
HOTeHe3a (HelpPaBWIREHO HA3EIBAThL MMap-
TEHOTCHETHYSCKOE Pa3MHOXeHHE Decno-
JIBIM, KaK 3TO AeTaloT aBTOPHI, 3TO IO-

JIoBOE pa3MHOXEHHEe 0e3 OILIOZOTBOpE-
HHA. — [lpumey. ped.). CaMKH NMPOH3BO-
OAT OWIUIOKMOHLIE AL MyTeM MHTO3a,
H3 HHX PasBHBAIOTCA CICIYIOILHE MMOKO-
JICHHS TUILIOBIHHX CaMOK.
XKiyi3HeHHEIC IMKAEH MOHOTOHOHTHBIX
KOIOBPaTOK GOjice CIOXHBI BOCIPOKS3-
BOACTBO MOXeT OBITH TMOO ABYITOMBIM,
JHO00 TIAPTEHOTEHeTHYECKHM, TIPH 3TOM
MOTYT NMPOSYLHPOBATHCA AHLA HECKOAb-
KMX THNOB {CM. pHc. 23.19, 5— 7). B nap-
TEHOTEHETHYECKOM (MM AMUKTHYECCKOM )
AKHIHEHHOM LHHKIE aMHEKTHY¢CKAd AHII-
NoHIHAA caMKa (puc. 23.21) nmpousso-
AAT CYOMTAHHOE, WM «JIETHeE» (aMHK-
THYECKOE), AHLD. OHO MMEeeT TOHKYIO
o0ONOUYKY M pasBHBaeTca 0e3 omnono-
TBOPEHHA B aMHKTHYCCKYID CaMKy, Ie-
HETHYCCKH MICHTHYHYI0 MaTepu. Ilpu
aMHKTHIECKOM Pa3BHTHH THIHYHOTO
Mef03a HEeT B ANLA OCTAIOTCA IUTUIOMI-
HBIMH. AMAKTHYECKAMH (T.¢e. «0e3 cMe-
IIIHBaHHA») OHH HA3LIBRAIOTCA, MOCKOMh-
Ky OTCYTCTBYET PEKOMOMHALIMA IeHOB
(HET HUM MeHo03a, HM OINOACTROPEHUA),
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[Tokoameecs Ao ()
(2n)

Paseupalonieeca
MOKOALIESCA ARG ‘e
(2n)

CaMKH TIPOIYUHDYIOT
AUIUIONTHES AfLa (2n)

(m

CTHMYA, BLI3EIBAIOWIKIL
NEPEXoI K MHKTHYECKOMY
UHKTY

CaMKa nponsBOIAT
raioHaHbe Aiua
nyTeM Mefosa

H3 HeomnonoTBOPEHHOTO

FATLNOHAHOrO Aila
Pa3BHBAETCH CAMEIL

Puc. 23.21. XKu3HeHHBI! IMKIT MOHOTOHOHTHOH KOMOBpaTkH Brachionus leydigi.

3TOT BUI XHBET BC BPEMEHHHX BofoeMax. KONOBPATKY BEUTVIUIIOTCA M3 TIOKOAILHXCH SHI € TASHHEM

CHETa H [EpBLHIMH BCCEHHHMM AOKIAMMH, 9YToON HAYATh NepBBIH sMHKTHYecKHH UHKA. TToBeimreHe TeM-

TCpPaTYPhl BOMK B CEPEAUHE JICTA CTHMYRHPYET MPOAYKIAIO MUKTHYeCKHX A, B daze noxoswmxes amu

BHI MEPEXANACT KapKuil EpHON, BO BpeMA KOTOPOTO BOMOEM MepechixaeT. C OCeHHMMH AOXKIAMH Ha-

CTYNaeT BTOPOH AMMKTHIECKHH LMK XOA0A CTHMYNHDYIOT ITPOOYKITHIO MHKTHYECKHX AHU, N B thaze

MOKOAWMKCA AHIL BUA MEPeXHAACT IMMY (¢ uamenenumu us Koste W, 1978. Rotatoria. Gebriider Borntriger,
Berlin. P. 34)

AMMKTHYECKHE SH1Ia PA3BHBAIOTCA OLIC-
TPO, W BBIXQZ KOJIOBpPAaTKH H3 giflla Ha-
CTyMaeT 4epe3d 12—24 4. DTOT Mpouecc
mofoOeH NMapTeHOFCHETUYECKOMY pas-
MHOXEHUIO ONeJUTOHIHEIX,

Si#ua MOHOTOHOHT BTOpDOTO THIIA, Ha-
3bIBACMBbIC MHKTHYCCKHMH AlinamMH, Tax-
X¢ MMET TOHKYI0 0GOOYKY, HO OHM
ABISIDTCA NPOAYKTOM MeiHo03a H raIio-
MOHH. EcH 3TH Si1a He OTUIOZOTBOPS-
I0TCH, OHH pa3BHUBAIOTCHA B TAILIOMAHEIX
CaMUOB C ralVIOHIHON CriepMoit,

MpukTHYeckne (TaINIOHAHEE) fiila,
OILIONOTBOPECHHBIE CIIEPMOI ONHOTO U3
CAMILIOB, CEKPETHPYIOT MOIIHYK), YCTOMH-
YUBYI0, YACTO CKYJABMTYPHPOBAHHYIO
06oIoUKy (puc. 23.19, B, I'). 31 sitma

HA3HIBAKIOTCA MOKOSIHEMMCA (CIISLIHE AIlA,
«3UMHHe» giina). Tlokogiitecs sfua
JHIUTOWAHEL, W M3 HHX B KOHIIE KOHLIOB
Pa3sBHBAIOTCS TUILTONTHEIE caMKH. B or-
JU4YKe OT HMEIOMIMX TOHKYIO 000M0YKY
HEOILMOAOTBOPCHHRX AMHKTHYECKHMX H

"MUKTHYECKHUX AHII, KOTOPhIE Pa3BHBalOT-

Cd TMPUMEPHO 38 CYTKH, MOKOALIHECH
HWIIA CONECPXAT 3apOABIl B COCTOAHMH
AHAMay3sbl, CIOCOOHHEH IPOTHBOCTOSTD
MEPECRIXaHUIO, FKCTPEMANEHHIM TeMIIe-
paTypaM M NPOYHM HeGMaronpHATHEIM
YCIOBMAM, H MOTYT HE¢ pa3BHBaThCsl B
TEYSHME HECKOMBKIX MECALIEB HIIH JaXe
neT. B naboparopun 6mn0 moayyeHo
MOTOMCTBO U3 bosee yeM 20-7eTHHX 1T0-
Kostipxcsd aul. CaMKa MOXET TIPOIYIH-
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- pOBATh AMMKTHYECKHE NHOO MHMKTHYE-
CKH¢ ALIA, HO HE T¢ U IPYTHE OIHOBpE-
MEHHO, TIPH 3TOM THIT NPOU3BOIHMEIX
ANL, [1O-BHAMMOMY, OIpeIeAAcTCA BO
BpEeMA Pa3BHTHA OOLIMTA.

MexaHH3M BOCMIPOH3BOACTRA ¥ MOHO-
TOHOHTHEIX KOJIOBPaTOK SBMACTCA LIMK-
JHYHEIM ¥ C¢30HHEIM, HC MEHSCTCA B

3ABHCHMMOCTH OT BAa. B THIDIMMHOM HHKIE

BeCeHHeE MOBHILIEHUES TeMITepaTyPhl HH-
AVIHPYET NPEPHEIBAHHE AMAIAY3LL TOKO-
ANIUXCA 3HMHHX SIHL, 3ABePLICHHE HX
Pa3BUTHA H pOXAEHUE AMHKTHMYCCKUX
caMoK (puc. 23.21). BecHoli H B Havaje
JieTa 3TH aMMKTHYECKHME CaMKH IIPOM3-
BOIAT HECKOJBKO IMOKONEHMH MapTeHo-
FeHEeTUYECKHX CAMOK, MPOZONIKHTEIb-
HOCTb XM3HH KaXI0H H3 KOTOPBIX COCTaB-
JIeT ofHY-IBe Heasnu. [lonynanwun Mo-
HOTOHOHT OOJBILIVI0O YAaCTh BpPEeMEHH
TPOBOAAT B 3T0i aMHKTHYeCKOH ¢aze
AHM3HCHHOTO UMKIA. B KoHLe BecHBI WU
Hayane Jera, Korja YHCISHHOCTh TaKoil
HOTYISILMH JOCTUracT MaKCcHMyMa, He-
KOTOpHE (PaKTOPHI TIPHBOIAT K TOMY, YTO
CAMKH CTAHOBATCA MUKTHUESCKHMH H IIPO-
IVIMPYIOT TAIUIOMOHEBIE A4, KOTOpPEIE,
OCTABAACH HEOILIOLOTBONCHHBIMH, PAIBH-
B3I0TCA B TAJIONTHHX caMIioB. CaMIisl
OILICAOTBOPAIOT MHUKTHYECKHX CAMOK, U
00pa3yIoTCa JHNIOHAHBIE MOKOAINHECSH
Aiila. DTH ALA O3BONAIOT BUILY J0XUTE
10 creaviowero cesona. Ipu nepechbxa-
HHH MpyAa UAH Pydbsi OHH MOIYT pac-
NPOCTPAHATECA MTHLAMH WA BETPOM.
KonoBpaTKH, HaceNAIoIIHe KPYITHEIE
. IOCTOSHHHE TipeCHHIE 'BOOOSMBI, MOTYT
NnpeTepnepaTh HECKOABKO LUMKIOB H Ja-
BaTh HECKONBKO MOIMYISLHOHHEIX MHKOB
B TCYEHUE TETUIBIX MECALIER HIIH MOTYT
OLITE MpencTaBlCHBI B T¢HEHHE BCETO
roga. Havano MUKTHYECKOrO LIMKIIA HH-
AYLIMpYyeTCst clelupHyYecKuMHE Gakropa-
MH OKPYXalomled cpeasl, TAKHMM, Kak
BBICOKAas TJIOTHOCTb MONYASALMM HIH
H3MEHEHHS B AJIMHE CBETOBOIO JHS, TEM-
TIepaType, MO0 KOMHYECTBE U KAYECTBE

MHWE. 3JHAYEHHE 3THX PaKTOpPOB MeHs -
€TCA, PABHO KAK M OTHOIUEHHE MEXITY
ABYMS THIIAMM LMKJIA H BpeMEeHAMH rofa.
AMUKTHIEeCKHe fiilla, HECMOTpPA Ha TO
YTO HA3LIBAIOTCS «IETHHMM», MOTYT TIPO-
H3BONHTECH B MOGOE BpeMd roja, Tak ke
KaK H MOKOANIHECS 9iLa, B 3aBHCHMOC-
TH OT OTHENBLHBIX ATANTAIHH XHU3HEHHO-
Io IHKJA KaXJA0TO BUAA. ANBTEPHATHB-
HEII THITMYHOMY XH3HEHHBIA KK NpH-
BeOeH Ha pHuc. 23.21.

IIponiecc yepe1oBaHHA MHKTHYECKO-
ro 1 aMHKTHYECKOTO pa3MHOXCHHs Ha-
3bIBACTCH MerePOrOHHA. Y KOMOBPAaTOK OH,
BEPOATHO, MABIACTCA ajanTaluel K cy-
LIECTBOBAHHIO B MIPECHOBOIHEX MECTO-
OOUTAHHSAX CO CMCHOM OMarompUATHEIX
M HEeGNArcnpMsITHBIX YCIOBHI OKpyXa-
oUeH cpensl. AMHKTHYecKas (asa je-
JaeT BO3MOXHEIM OYE€HBb OBICTpOS 3ace-
JiecHHe MecToO0OUTaHHA — 03epa WiH
Mpyia — MPH HACTYIUIEHHH Onarompu-
ATHHX VCTOBHH ITOCHE 3MMB WM 3acy-
xi. HexoTopble BHOH CNIOCOOHH yIBAH-
BaTh CBOIO NOMYIAHIO KaKABIC 1B JTHA,
Ionosas ¢aza, obecneurBas IpeHMYILE-
CTBA IIOJIOBOIO PAasMHOXEHHUA MOMYILIIINH,
TIO3BOJIAET BEEKMBATL B HEONMArOIIPHATHBIX
YCHOBHSX U PacceNaTbeA B BUOE TOKOA-
HIHXCA SHH, YCTOHYMBBIX K BHELUHHM
BosgeiicTeisaM. IlIupokoe reorpadide-
CKO€ paclipocTpaHeHHe BHAOB KOJNOBpa-
TOK YACTHYHO OIMPeAeNAaeTCs JETKOCTBIO
pasHECEHMA MOKOALUMXCA AHL MO CYILE.
Beteucroycee pauku Cladocera (opyroii
BAXHeHILHIL TAKCOH MPECHOBOIHOTO 300-
IUTAHKTOHA) TOXE XapaKTepU3VIOTCs Te-
TEPOTOHHEH, UMEIOT AMHKTHYCCKHE M
MHKTHYECKME AHI1a, YCTOHYMBHIE K BO3-
JefiCTBHAM W3BHE, M TAKOE Xe NTHPOKODe
reorpaprueckoe pacrpocTpaHeHHE.

PA3BUTHE

KonosparkaM TIpHCYIIe BHAOH3MeE-
HEHHOE CTIMpaNnbHOe ApobaeHye. MuTo-
TUYECKHE ACICHMS 3aBePIIAIOTCA Ha paH-
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Helt cTanvy pasBUTHSA, H OCOGH BEIXOAST
H3 sHUA ¢ NTOTHHM HaGopoM KIETOK WIH
AIep, IIPUCYIIMM TOMY WITH HHOMY BHAY.
INocTaMOpHOHANBHEIT POCT ABBICTCA pe-
3YNLTATOM YBEJIWYCHHS Pa3MepoB Kie-
TOK, 00bheMa MEXKIETOYHBIX IMpoO-
CTPaHCTB, HO HE YBEIHMYEHHA YHCIa Kie-
TOK. Pa3BUTHe neTepMHHHPOBAHHOE U
NpsAMoe, HacToAWEel NHYHHOYHOMH cTa-
Ay HeT. CaMUB! NOJIOBO3PEH ¢ MOMEH-
Ta BRIXOOA U3 stiilia ¥ BoobILEe He PacTyT.
CaMkM cBOGOZHOMAABAIOWINX BHAOB
POXIAIOTCA CO BCEMH YEPTAMH B3POCHBIX
H BHAOCIIEUHGUYECKHM UJHCIOM dmep.
OHH JOCTHTAKOT HOMOBOI 3PENTOCTH MOC-
Jie TIepHoda pocTa B TeUSHHE HECKOMb-
KHX AHeH. Hampumep, o6BIKHOBEHHAS
6aennonaHaa konoepatka Philoding roseola
HMEET CPENHIOI MPOIOLKHTEALHOCTD
XH3HU 48 gHell, MpH 5TOM B3pocias
0c0o0b B 28 pa3 TaXeNee TONLKO 4TO OT-
poOMBLIeHca, HECMOTPS HA TO Xe YHCIO
KI¢TOK. CaMKa OTKAaIbIBacT 38 CBOK
XKU3Hb 45 Anl, BpeMs IeHepauuH (me-
PHOI MEeXIY BRIXOAOM Ooco0H M3 Aliua u
TIOABJICHHEM €€ IIePBOro MOTOMCTBA) CO-
CTABIIAET YeThIpe HH9,

Cuisrame KONMOBPATKH MOCTIE OTpOXAE-
HUA IIPOXOAAT CBOOOTHOIIABAIOLLYIO CTa-
IO, HHOIIAa PaCCMATPHBAEMYIO KAK JIH-
YHMKA, KOTOpass MOP(OIOrHIecKH OYEHR
MOXO0XA Ha CBODONHOIUIABAIOLUIHE BB,
Yepes KOPOTKMIT NPOMEXYTOK BpPEMEHH
T4 «IHYHHKA» TIPUKPETUIETCA K CyOCeTpa-
TY, HCITONB3YA KIEHKHE BBIIC/ICHHS TIe-
JaJbHBIX Xene3, U ¥ Hee PasBHBAIoTCA
NPH3HAKH B3POCAOH CHIMYEH 0CcODH.

PAJHOOBPA3ZHUE ROTIFERA

Monogononta®: TakcoH BKTIOUAET OKOMNO
1600 BunOB, 0OBEIRHEHHBIX B 95 po-
I0B. PasMHOXEHME MIaBHBIM 06pa3oM
TMAPTCHOTEHETHYECKOE, KHOIAA NBY-
ToJIoe ¢ KapIHKOBEIMM HEMHTAIOLLH-
MHCsI caMuaMi. MMeeTca OIHH rep-

MoBHTENAPHIA. ZKIN3HEHHEBI LMK —
reTeporoHHbii. I'amersl o6pasyoTes
OYTEM MHTO3a WIH Meiiosa. XKemymok
HMEET KIIeTOYHOe cTpoeHue, [Ipermy-
IEeCTBEHHO GEHTOCHEBIE, CROOOAHO-
NAABAKIIHE HWIH NPHKpPEIUIeHHbIe
XIBOTHRIE, HO NMpumepHo 100 npe-
CHOBOJHHIX BMIOB BeAYT IUTAHKTCH- -
HBIA 06pa3 XH3HHM,

Ploima®; KpynHuii TakcoH, o6bemuHs-
OIIHIT QONBIIMHCTBO BUIOB KOSIOBpa-
TOK, BKIiovaeT 17 cemelicts. Boaunie
OeHTOCHBIE U MIAHKTOHHHE (MHOTO)
Buael, [TaHLIMpE MMeeTCS WK OTCYT-
CTBYET, HHOTIA YKODOUYEHHEI#l H1M
MEMKOBUAHKH. OOBIYHO ABA TTANBIA
Ha Hore. PecHuuHas KopoHa Ges 6yk-
KQJIbHOTO IO/, UUPKYMalTHKaNBEHAS
MONOCKA He OTPaHHYCHA TPOXYCOM H
uuHrymomoM. Haubonee BaxHHe ce-
Meiictea: Asplanchnidae, Brachioni-
dae, Synchaetidae, Notommatidae n
Trichoceridae. HanbGonee paxuuie
poxsl: Albertia, Asplanchna, Brachionus,
Chromogaster, Dicranophorus, Drilopha-
ga, Euchignis, Gastropus, Kerarella, No-
fommata, Polyarthra, Proales, Synchaeta.

Flosculariacea®: Hexoropaie dopmsl cu-
Ig4YHe, ¢ BBIOCIAEMBIMH TPYOKaMM;
OCTA/IBHBIE IUTAHKTOHHHE H CBOGO-
HOMmNapawline. MHOTHe TUIAHKTOH-
HbIe KONOBPATKH NPHHAIIEKAT K 9T0-
My oTpsoy. [lameuer OGHYHO HeT.
Kopoxa HMeeT xopomio BeIpaXeHHBIE
TPOXYC M LMHIYIIOM; MacTaKC Mal-
neopaMuYeckiii., Bximodaor mects
ceMelcTB, B ToM YHcae Flosculariidae,
Hexarthridae, Conochilidae, Testudi-
nellidae. Conochilus, Floscularia, He-
xarthra, Testudinella, Trochosphaera.

Collothecacea®: BonpIIMHCTEO BUAOE —
cHIsune. Por HaxomuTca Ha AHE He-
DyGokoit poroBoli BopoHku. Ilepe-
JHUIH KOHEL YacTe OKPYXEH PYKaMH
¢ My4YyKaMH WeTiHHOK. Hekotophie
BUIOH HUMEIOT PECHHYHYIO KOPOHY.
Hora saknmioueHa B xenmeoGpasHblii
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yexos1. Macrake yacTUYHO PeayLMpo-
BaHHBIN, CKJIEPUTHl MacTakca Kprou-
KoBHIHbIE. MMeloTCs neqaibHbIe XKe-
JIe3bl, HO MaJbllbl OTCYTCTBYIOT. Bax-
Hoe cemeicTBo Collothecidae. Acyelus,
Collotheca, Cupelopagis, Stephanoceros.
Bdelloidea®: ITapHbie repMOBHTEIISAPHHN;
CaMIilbl OTCYTCTBYIOT; pasMHOXeHUE
TONLKO TNapreHoreHeTnyeckoe. beH-
TOCHBIE WM MOYBeHHBbIE BUJbI, OKO-
7o 350 sunos, 18 ponos. Hekotopeie
BUIBI XKUBYT B IUIEHKE KAITWUISIPHON
BO/bI, MOKpPBIBaOIEH MOYBEHHbIE
qacTulbl U Mxu. [lepeanuit KoHelr
BTSATUBAETCs; OOBIYHO MMeeTcsl [Ba
TPOXaJbHBIX AMCKA M LIHHIYJIIOM.
MacTtake npucrnocobIeH K nepeTupa-
HUIO MULLM TIPUA TIOMOLIM YTUIOLIEH-
HbIX YHKYCOB M pPeayUMpOBAHHOIO
ynskpyma. 2Kenynok CMHLUMTHAIb-
Hbli. [IBa repmoBuTe/ispus. Tene-
CKOIMUYECKOe HMIMHAPHYECKOe TeJI0
06bIYHO cocTOUT M3 16 Konewt, Bximo-
4aloT MJaBaluine U MoJj3allinue
BUIBI. [ameThl (aMUKTHYECKME SiALIa)
JHUTUTOMIHBIE, 00pasyloTCss MUTOTH-
yecku. Brimoualor uersipe cemeiicTna,
B ToM uucie Philodinidae 1 Habro-
trochidae. Adineta, Embata, Henoceros,
Philodina, Rotaria, Zelinkiella.

SEISONIDA®

K Seisonida otHocsAT BCero aBa BUa,
KOTOpbIE MHOI/IA pacCMaTpPUBAIOT Kak
npeacrasuTeneil Konospatok. 0O6a Buia
ABIAIOTCSA 9KTOINApa3suTaMM Kapanakca
MPUMUTHUBHOIO BBICIIET0 pakoobpasHo-
ro Nebalia. [Tuiueit UM cyKat AeTPUT K
difa xo3siuHa. Buasl npuHamiexar K
pony Seison (puc. 23.22), u XOTd y HUX
HMeeTcs MHOTO 4epT, obLIMX C KOJIOB-
parkamu, CYLUIECTBYIOT BaXKHbIE OTIMYHS.
CeiicOHMIBI UMEIOT pa3Mephbl OKOJIO 3
MM. OHM 3HAYUTEIBLHO KPYIHEE JAPYTUX
KOJIOBPATOK, KOTOpHIE, Kak npstango‘,w

MmeHblue 0,5 mm. PecHuvHas KopoHa pe-
IYLHHPOBAHA 10 HECKOJIBKMUX CKOTLIEHUH
UIETUHOK M, B OTIIMYME OT TAKOBBIX Y
KOJIOBPATOK, HE YYacTBYeT HM B TWTa-
HUM, HU B MepeaBuxeHMu. Macrakc
abeppaHTHBII, U CpaBHUBAThL €ro ¢ Ta-
KOBBIM Y KOJIOBPATOK CJIOXKHO. OH ume-
€T YHMKAJILHOE CTPOCHME, XapaKTepeH
TOJIBKO JUJISI CEUCOHM, a TOMOJIOTUS €ro
CKJIEPUTOB € TAKOBBIMHU Y KOJOBPATOK
npociexupaercs ¢ Tpyaom. Macrakc
CEMCOHMI COCTOUT U3 KPYITHOTO (hyJIbK-
pymMa, ABYX MaHYOPHYMOB H HECKOJBKHX
HEOOMBILINUX CKIEPUTOB.

B otnuune oT THMMYMHBIX KOJIOBPATOK
BHIbl poma Seison MMEIOT IBa T0Ja U
pasMHOXEHHE WCKIIOYUTENBHO [IBYIO-
noe. CaMIbl HEMHOIO MEJbYe M MeHee
MHOTOUMC/IEHHBI, YeM CaMKH. SNYHNKH
JULIEHBl BUTEJUISIDUEB, 4 Y CAMIIOB HET
nenuca. @opmupylouine siflua 0IHOTO
TUMA, OHU 06Pa3ylTCs TMOJOBBIM NYTEM
nocpencTsoM oruioaorsopenusi. Camka
TIPUKPEIUISIET S0 Ha cTebenbKe K xkKah-

Puc. 23.22. Seisonida:

A — ceilconmnna Seison; b — mopckoii sKkTonapa-
3uT Seison annulatus NPOYHO TIPUKPEIUIAETCH K
Kaparnakcy pakoobpasHoro Nebalia, nenonsays
XOpoLo passuTslii nanew (A — uz Hyman L. H. 1951.
The Invertebrates. Vol 3. McGraw-Hill Book Co.,
New York. P. 106. Ilepenevamano ¢ paspewenusn)

s jurassic.oruf
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pam xossuHa. PasButue Seison He u3y- ACANTHOCEPHALAF

yeHo. ['oHanbl mapHeie y 060UX TOJIOB, ;

criepmMa ynmakoBaHa B crniepMatodopbl. Cxpebnu (Acanthocephala; puc. 23.23,
Seison nepenBuraeTcsi, KaK ImusiBKa, pH- A) — TaKCOH, COCTOSILIMI TPUMEPHO 3
KpPeruisgsch K cybeTpaty npu MoMolu 1 150 BUIOB OTHOCHTEJILHO KPYITHBIX T1a-
KOPOHBI criepeid M najbla c3aau. Pas- pasUTHYECKHX YepBeodpasHbix Gnatifera.
J1eJIbHOMOJIOCTD, MApHbIE TOHAbL, OTCYT- [TonocTs Tena npencrasieHa o6IIMPHOI
CTBUE BUTEJUISIPUSE M TIEHUCA, TIOYTH TT0JI- reMOLIENBIO, MUILEBAPUTEILHOTO TPAKTa
HOE OTCYTCTBUE MOJIOBOTO JUMOpP(hU3Ma HET, 4 MHOTHE TKaHU CHMHUNTHAIBHBI U
1 BO3MOXXHOCTb 00pa30BBIBATE Aillla SIB- xapakrepusyiorcsi syreanein. [Numa a6-
JISIIOTCH MIPUMUTUBHBIMU TIPU3HAKAMMU, copbupyeTcs yepes MUAEPMUC U Pa3HO-
oTnuyamImuMu Seisonida OT THIIMYHBIX CHUTCH C ITOMOLLBIO YHUKAJILHOW BHYTPU-
Rotifera. IMUAECPMATIBHON JIAKYHAPHOU CUCTEMBI.

XobBorok —-—-—s';.
Lleiika

Criepmarozon

Jlakynaphas

cHCcTeMa Petpakrop xoborka ditno

Moszr

XobBoTKoBas cyMKa
JlemMHHCK
JlaTepanbhbiii
HEPBHbBIH THX
CTPAKTOP LIEH
CeMeEHHHMKH
SAnpo
AITHAEPMHCA
JluramenT

Tynosue

YporenuransHoe
OTBEPCTHE

A
CHHUIMTHANLHBIH M

JInrameHTHBIII

STZIEPMHUC JlakyHapHBIi ] Mewok
d KaHan Perpaxro,
Aepma I'uranrckoe xcﬁomongﬁ
K\OJ’IhI.J.CBaH ANpo Al cymku
MYCKyJ1aTypa LemenTHbie ) CBOBOAHBI AMMHUK
lemouens KEJEIbI 1 MatouHslit KonoKON[
CeMeHHHK IMpotoxedpuanm I T'emouens '
B IMFAMEHTHOM It Mouenoii My36Iph
MeLIKe | & Marka ——
IMpononsHasn . Tlpotokn
MYCKYJIaTYpa . LEMEHTHOH KonyasrtopHas
M 5 0 Keqesnl [~ CyMKa
TUIACTHHKA Bnaranuiie
Femouenn” [naBHbIit YporeHutanbHoe Kencknit rononop
JIAKYHAPHBII OTBEpCTHE Camka
KaHamn Camen
r B A

Puc. 23.23. Acanthocephala:

A — BHeWHWI BUI 0000LIEHHOrO CKPe6Hs, NEMOHCTPUPYIOLIHIA JTAKYHAPHbBIE KaHAJIB B omwiepmuce; b —

CTallM BbIBOPa4HBaHUA X0DOTKA; B — BHYTpeHHee CTpoeHue caMmia ckpebH#a; [ — nonepevHslil paspes

uepes TyJdoBuILe camua; J — BHYTPEHHEe CTpOeHMe 3allHero KOHIA TYIoBuila camku; E — sitno; K —
CIIEPMATO30MI ¢ MEpeHUM KryTukom; B, J — Bui cboky

M.lpsfljurassicauf
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~Bce CKpeGHHN ARIAIOTCA SHAONAPA3HTA-
MH, H ONA 3aBePLISHHA XH3HEHHOIO
OHKIa UM Tpebyercd Apa xozauHa. JIu-
YHHKM MMapasUTHPYIOT B WICHUCTOHOTHX,
@ B3pPOCALIE XUBYT B [HLUEBAPHTENBHOM
TPAKTe TMO3BOHOYHEIX, OCOOEHHO 4YacTo
¥ pHb (a TaKKe ¥ NpeacTaBUTeNeit Bcex
IPYTEX KIACCOB MO3BOHOYHEIX, BKITIOYAS
MIICKONHTAIOMX. — [Ipumey. ped.). Lu- .
JIMHAPHHYECKOE TEMO B3POCIHX CKpeOHel
YEAMHEHHOE B COCTOHT W3 TYJIOBHILNA U
KOPOTKOTO MEPESAHETO MIHITACTOrO X000T-
K4, BTATHBAIOWICTOCS BHYTPb, KOTOPHIA
COeNMHACTCA ¢ TYIOBHIIEM 1ieiikoii. Ty-
FOBMILE YaCTO MOKPHTO LIMIIAMH, a y He-
KOTOPHIX CHapYXH CETMEHTHUPOBAHO. |
Okpacka cKpeOHeil IpeuMyILIeCTBeH-
HO Oenadg, HO ¥ HEKOTOPHX BHIOB MO-
XeT KonebaTeCa 0T KPacHoro a0 6yporo.
JmiHa tena 1—2 oM, XOTd OJHH BHI
Macracanthorhynchus hirudinaceus (1m-
TAaHTCKH CBMHOMN cKpebGeHB) MOXET A0-
cturarh 80 cM. XoGOTOK MOKPhIT Xapak-
TePHEIMY HCKPHBJICHHBIMH ITHTIAMHE, OT

KOTOPHIX TIPOMCXOIMT HA3BAHME «Acant-

hocephala» — mmmacras romopa. AHa-
TOMHYECKOE H MONICKY/IIPHOE CXOACTBO
CBHOCTEBCTBYET O TECHBIX 3BOTIOLMOH-
HBIX CBSIX MEXIY CKPeGHAMH, KOSIOBPaT-
KaMu H ceficoHuaamMu (cM. puc. 23.26).
CreHKa Tena CKpeGHel BKIIOYaET -
SMHAEPMHC, COCTHHHTEAPHO-TKAHHYIO
REPMY, CITOM KOJABLEBHIX MBI U c/lod
IPOJOALHBIX MBIHIL, DNHACPMHC TOM-
CTBIN, CHHIMTHANBHEL, SITUTEITHH HMe-
eT CNOXHOE CIOHCTOS CTpOeHHKe, OH Xa-
DPAKTEpH3YeTCH 3yTenHed 1 uMeeT Goree
"HJIM MEHEe IOCTOSAHHOS M BHEOCIICIH-
dirTRoe yucno agep (ot 6 o 20). Komu-
YeCTBO AEp Mand, XOTA OHH OYeHb Be-
JUKH (D0 5 MM B AHaMeTpe!). B paiione
PACIOOXEHHNA SAEpP 3aMETHHI Npo-
3payHbIe B3OYTHST HA TOBEPXHOCTH TeNA
(cM. puc. 23.23, B, B).
CHHUHTHANBHEL STIHAEPMHC CEKpe-
THPYET CHAPYXM TOHKWI{ BHELIHUIA IH-
KOKAJHKC, KOTOpELH, KAK ¥ ¥ KOJNOBpa-

TOK, He ABIAETCA UCTHHHOH KYTHKYNOH
¢ HacTOAMIEH CTPYKTYpoi. BMecTo 3TO-
ro MpOYHOCTD HISPMHCA obecreuHBa-
€TCA TOHKOH HHTPAaCHHUMTHANBHORM 13-
CTHHKOH (TEpMHHANBHOH ceThlo). OHa
COCTONT H3 6eAKOBBIX GHOPIIL K HAXO-
JUTCS BHYTPH 3TIHIepMHCa MO IUIa3Ma-
THYecKoi MmeMOpaHo# (puc. 23.24).
ITnazmaTHuecKasa MeMOpana ofpasyer
MHOTOUMCNICHHEIE BIIYMBAHNST — KPHN-
Thi, KOTOpPBI¢ HPOHM3BIBAIOT CKENETHYIO
IUTACTHHKY, NPOHHKAS B CHHIIATHH Ha
HEKOTOpYI0 InyGuHy (cM. puc. 23.24).
KpunTel 0TKpHIBAIOTCH HA . MIOBEPXHOCTH
rnopaM#, KOTOpble, KAK TPeanoaaraeTcs,
YBEIUYHUBAKT INOIANL MOBEPXHOCTH
MUILLIEBON abcopOLMH U ABTAIOTCA MeC-
ToM GOPMHPOBAHHS MTHHOLMTOIHbIX ITY-
3eIppKOB. TakHM o0pa3oM, PYHKIHA
KPHIIT COCTOHT B NMEPEHOCE MUILEBEIX
MOJIEKYJI 9€pe3 MOKPOBEL. OBHIHE KPUIT
H HMX KaHaIOB NMPHIAET HCUCPUCHHOCTD
AOBEPXHOCTHOMY CJIOI0 IIMTOILIA3ZMBI.
Bonee ToncTHIM cnolf, NexXawuii moa
HCYEPYEHHEBIM, — <BOMICUHEI» ClIOH —
COCTOMT IIPEHMYILECTBEHHO H3 INIATKO-
I'0 3HIOILIA3MATHIECKOTO PETHKYIYMA H
BOJIOKOH, HAYIIMX B pa3HbIX HAIIPaBiie-
Huax. Huxuul croll mmromnasmel —
paIuaIbHBI CJIOH, COCTOMMIL B3 pamH-
ANBHBIX BOJOKOH, KOTOPHIE IPHKPEILIA-
10T SAMACPMHC K HOmyiexanled 6a3anb-

- Holt TUTacTHHe. DNHAEPMAC CEKPETHPY-

€T TONCTYIO Ga3aibHyio MeMbpaHy, ipo-
JOJDKAIOLLYIOCS CORZHHHTETRHO-TKAHHOM
JAepMOii, KOTOpas 3aXOLNT K B KPIOYKO-
BaTHEe LIHITE XO00OTKa (CM. pHc, 23.23, ).

JIaKyBapHAS CHCTEMA TIPECIACTABIACT
coboll YHAKANBHYIO CHCTEMY TpaHCIIOP-
Ta XUIKOCTH, OEpyIIYIO HAYaNno0 B pagu-
ATBHOM CJI0e SMUICPMHCA H IPOIOIKA-
OILYIOCA B MYCKYAATypy K JEMHHCKH
CTEeHKM TeNa (cM. pHe. 23.23, 4, D. He-
TN €€ CTPOCHHS BAapBHPYIOT Y TIpel-
CTABHTENEHW PA3HBIX TAKCOHOB Acantho-
cephala. B THIMYHOM ciIyyae MakyHap-
Hasg CHCTEMAa COCTOMT H3 JODCANBHEIX,
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BEHTPaJibHbIX WU MHOTJA JlaTepalbHbBIX
MPOJAOJBHBIX KAHAJIOB B 3MHIEPMHCE,
KOJIbLIEBBIX KaHAIOB, KOTOPHIE TaKXKe
PacCITONIOXKEHbI B SIUIAEPMUCE M COEIH-
HSIOT Mexay coboit JopcaibHbIe U BEH-
TPaJIbHbIE KaHAJbl, & TAKXE BKIIOYAET
OOMIIBHO aHACTOMO3UPYIOIIHE KAHAJbI
BOKPYT U BHYTPU MBILIIL M KAHAIBI B JIEM~

HUCKax (cM. nanee). Ha anexTpoHHOI
MUKpogoTorpadhumn KaHal BEIIAIMT KaK
JIMIIEHHAs OpraHe/ul nmojocTth. [bixa-
TEJAbHBIE MUTMEHTHl B XWIKOCTH KaHa-
JI0B OTCYTCTBYIOT. COKpallleH!sl MBI
CTeHKH Tejla, BEPOATHO, ODecreynBaioT
JABHXKEHMS XKUIKOCTH 110 CUCTEMe KaHa-
JIOB. DTa (DYHKLMSI MOXET ABJIATHCH OC-

Puc. 23.24. Acanthocephala.

DMeKTpoHHas MUKpOrpahua HAPDYKHOTO (MCUYEPYEHHOTO) CIOS CHHIMTHANBHOTO IMUMIAEPMICA cKpebHs

Moniliformis dubius. Ha cHuMmKe mokasaHa nuils HeGOMBIIAS YACTh BCEH TOMIMHLL anuaepmuca. Kak y

KOJIOBPATOK, 3MHIEPMHC CKpeOHSA anMKaIbHO NOLIePKUBACTCA BHYTPHCHHIIMTHATBHOMN CKeNeTHOM mac-

THHKOH (tW — TepMHHAIbHAA CeTh) M3 GeNKOBLIX GUIAMEHTOB H UMeeT Pl BOsSMMBAHUI (KpunTel — C),

KOTOPBIC OTKPHIBAIOTCA MOPaMM Ha MOBEPXHOCTh Teda. Boitnmounerit ciol, pannanbHbiil cioil u akyHap-

HbI€ KaHATbI He BUIHBI Ha (pororpadun. OTMedeH TakkKe BHEKIETOUHBIA MIMKOKATHKC (gl), Wi MCTHHHAs
KYTHKYJa, ¢ BHEUIHEH CTOPOHLI MeMOpaHb

Mipsiljurassic.oruf
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HOBHOM IJI MYCKYNaTyphl CTEHKH TeNa.
Y ckpeOHett, THIIEHHDBIX MTHIIEBAPHTEND~
HOTO TpAaKTa, MUTATENbHLIE BEISCTBA,
MO-BHAUMOMY, BCACHBAIOTCA MYTEM AUG-
¢y3mu b0 3HOOUMTO33a M3 TONOCTH
KPHIIT W TEPEHOCATCA B JAKYHapHVIO
CHCTEMY, OTKyHIa OHH ANDDYHIHPYIOT B
MBILIIB B TEMOTUM®Y. [ HraHTCKHE 3MH-

IDepMANBHEIE AAPA PACTIONIOKEHBI Iy60- .

KO B LIMTOILTa3Me PALOM ¢ HOPCANbHH-
MY H BEHTPANABHBLIMH NPONOIBHHMHE Ja-
KYHApHHMH KaHanaMmi. JlakyHapHad cH-
cTeMa MoxeT 3¢ deKTHBHO GYHKIIMOHH-
pOBaTh KaK cHcTeMa obLIero TpaHcIop-
Ta B YCAOBUAX CHHUMTHANLHOK OpraHu-
3aLMH [IPH OTCYTCTBHH MPOMEXYTOYHBIX
KJIETOUYHHX MeMOpaH.

Ilon sumMaepMiucoM HAXODUTCH TOM-
cTas CHOXHaA 6a3ajnbHad IMJACTHHA M
COCOHHHTEIbHO-TKAHHAA OepMa (CM.
puc. 23.23, I'). Myckynarypa CTeHKH
TeNa, PACHONOXKEHHAA BHYTPH IOEPMHI,
COCTOHT H3 MOCNEIOBATENLHO PACTIONo-
XCHHBIX CNOEB KOMBLEBHX M TMPOAOTE-
HBIX DIAJKMX MBILIL (cM. prc, 23.23, ).
Of6a ¢J10st MBILIL BHEAPEHH B TOJICTEHIN
GuGpO3HHI BHEKNETOYHEIH MATPHKC,
BHCTHNAIOIIME TONOCTh TeNa, Munmney-
HBI¢ KJIETKH MOJEIE, OHH CONCPXKAT TON-
cryio GUbpPO3HYI0 MAACTHHKY, KOTOpas
NMPOHMU3aHA KaHaJllaMH JIAKYHapHOU cH-
cTeMBl. JIBioxeHNA cKpebHell obecmedn-
BAIOTCA TIPEHMYLIECTBEHHO 33 CYET XO-
GoTKOBOM cHCTEMEI, KOTOpas MOApasie-
J9eTCA HA cOOCTBEHHO X000TOK, X000T-
KOBYIO CYMKY, H II€HHBIMH MBbILILIAMK-
peTpakTopaMi. XoboToK M luelika Mo-
‘TYT BTATHBATRCH B MYCKYITHCTYIO X000T-
KOBYI0 CYMKY B NepeiHeH 4acTH TY/I0BU-
ma (cM. puc. 23.23, B, B). Brarueaio-
HMicA X060TOK M Kploubs 00ecneynea-
0T TepeIBHXEHHE H IPHKPEIVICHHE B
KHLIEYHHMKE OKOHYATEBHOIO XO35MHA, &
TAKXe JAIOT NHYHHKE BOSMOXKHOCTE MMI™-
PHPOBATH B IPOMeXYTOUHOM XO3fHHE.
Xo60TOK HCIIONB3YETCA TNIABHBIM 06pa-
30M IMA 3aSKOPHBAHMS B KHILUCUHHKE

XO3HHa NPH NEPHCTANBETHYECKWX COKpa-
nieHHAX. Korga xo00TOK BEIIBUTAETCA,
€ro MCKpUBJICHHHE IUHIIN BHEAPAIOTCA
B CTEHKY KMiuedHHKa. [1pH BTATHBaHHH
X000TKa WUMNBI BEIXOHAT M3 TKAHH H
YyepBb BHICBOGOXZaerca. M xoBorok, u
WIelHKa HMEKT CHCTEMY IPONOABHEIX
MEILIL-PeTPAKTOPOB, KOTOPHE BTATMBA-
10T XO0OTOK M WEHKY B XOOOTKOBYIO CYM~
Ky. CokpanieHue KOABIEBBIX MBILIII X0~
OOTKOBOIH CYMKH H CTEHKH Tela CXHMa-
T XHUAKOCTE XOOOTKOBOH CYMKH, 4TO
NMPHBOIHT K BHIBHXKCHHID X00O0TKa.

Y ckpebHell HeT GYHKIMOHHPYIOLIE-
To MUILEBaPHTENLHOTO TPaKTa, pTa Wid
AHANBHOTO OTBepcTHA. IIMIa BeachIBa-
eT¢d Yepe3 MOKPOBH H Pa3HOCHTCA Jia-
KYHApHOH CHCTEMOM 110 BCeMy Teny. Tax
H3 KJAETOK SHTOASPMEI, U3BECTHRIM Kak
JHTAMENT, IPOXOAMT ITOCPEAHHE I'eMo-
e OT WEHKH A0 NOHOIIopa U NMpexno-
JIOXHUTEIBHO ABMACTCA DYIHMEHTOM KH-
MeYHHKa, ¥ GONBIIMHCTBA CKpedHeil
JIMTAMEHT HECeT OOMH WY JBA JHTAMEeH-
THBIX MemKa (cM. puc. 23.23, I'). B
MOJAbIE YIIHHEHHBIE MELIKH BHCAT B Te-
MoOLIeNe BONH3H MECTa NPUKPEIIEHH
JHraMeHTa K X00OTKOBOH CYMKE WIH
OKOJIO Hee clepeiu W THHYTCH A0 INpH-
JATOYHEIX PENpPONYKTUEHBIX OPTAHOB Ha
3aJHeM KOHILIE Tena (CM. puc. 23.23, B, I).
CreHKa IMrAMEHTHOTO MEIIKA HEKIETOY-
Hagd M COCTapJieHa KOJUTareHOBOM coeH-
HUTSIBHON TKaHBK. MeLKH cozepkar
roHaabl H OTKPHIBAXOTCS C3aldd B TOJIO-
CTH TIPUIATOYHBIX PENPOIYKTHBHBIX Op-
raHoB (cMm. puc. 23.23, B, I'). 3anofHeH-
Has XMIKOCTBIO MEXIY CTEHKOW Tesa H
SHTONEPMATBHBIMY JIMTaMEHTHEIMH Mell -
KAMM KDPYIHAA MOAOCTh Teja He HMeeT
SIHTENHATHHON BLICTHJIKH H NpelCTaB-
nseT coboi reMolenb (TICEBIOLEND).

JleMARCKH — JBa KPYIIHEIX BISTYMBA-
HUY, TEXAIIHX ¢ KaKION CTOPOHHI 1Lei -
KU pamaoM ¢ XoBOTKOBOH cymxoii (oM.
puc. 23.23, B). OHH npoXomAT B TeMO-
HeJAb TYJOBHIIA M 3aMOAHEHBI XHIKO-
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CTBI0 C BBICOKON KOHUEHTpaluHel rnu-
KoreHa ¥ nmunuaos. Hx ¢pyHKUMA Heus-
BecTHA. IIpennoxeHo HECKONBKO 06BAC-
HeHUH QYHKIIMHA NeMHUCKOB: YUACTHE B
paboTe rHapaBnHIeCKOi CHCTEMBI X000T-
Ka, NPOBEACHHE MHTATCAbHEIX BELISCTB
{0COOeHHO JIMIHAOB), BEIIENEHHE W KM -
KOCTHBIH TPAHCTIOPT. JIeMHUCKM 3aKTIO-
4YeHbI BHYTPH MHIIL-PeTPaKTOPOB 11ek-
KM, DTH MBIILE CIABTABAKT JTEMHHC-
KH, KOTOPHIE COAepXAaT PACIIMPEHHE STa-
KYHapHOM CHCTEMEL

DKCKPETOPHLIE OPraHk y GONBIHVH-
CTBa CKpeOHell HeH3BeCTHEL. ¥ IpeacTa-
BHTE/ICH OMHOTO ceMeCcTBa HMEIOTCH ABa
CHHIMTHAILHEX IIPOTOHEDPUTHS, KOTO-
PHi€ OTKPHIBAKOTCA OOIMM BRIIETHTEb-
HBIM KaHAJIOM B PENIPOAYKTHBHHE IIPO-
ToKH. IIpoToHedpuauu HecyT 30 H 60-
Jiee pacrioIOXeHHBIX B FeMOLeNe TepMH-
HAJIBHEIX KIETOK ¢ MHOTOPeCHHYHbIM
MEpUATEeNBHRIM IIAMEHEM,

HepgHas cucTeMa COCTOMT M3 Ie-
pPeOHero uepeGpanbHOTe TaHEAWA, Map-
HBIX TCHMTATBHBIX TAHIVIMEB, ABYX JIaTe-
PANBHBIX TPOJOABHBIX HEPBOB H MHOTHX
MENKHX CHEUHATH3HPOBAaHHHX HEPBOB
MBI CTEHKH TeNA H alHKaNbHBEIX Op-
rasoe, LepeGpanncHbiii raHTIMH xapak-
TEPH3YETCH JYTENAHEH U ¥ pasHbIX BUOOB
cozepxwt oT 50 oo 110 xnerok. Ero ctpo-
€HUE THNHIHO V14 LepedpaibHOro raH-
AA OeCIO3BOHOMHBIX, BHELIHHHK CIIOH
TeN KAETOK OKPYXaeT BHYTPCHHHUE Heii-
PONKABR H3 aKCOHOB M CHHAnCOB. OH
MHHEPBHPYET OPraHb YYBCTB H MEILIEBI
x000TKa. ¥ cKpebHeiil HeT pTa, MO3TOMY
TPYAHO IOHATH, SIBALSETCA JI MO3T A0p-
CAJIbHBIM HIH BeHTPAITbHEIM. OTHH cIe-
LHAJHCTHI CYUTAIOT MO3T CKpedHeil nop-
CabHBIM, a APYTHE — BEHTDPAJLHHIM, B
OT/JIHYHE OT AOPCANBEHOTO MO3ra GOMb-
LIHMHCTRA OWATEPAIBHO-CHMMETPHYHBIX
XKUBOTHELX, BKMKOYAA TECHO CBA3AHHBIX
C HMMU KOJIOBpaToK. JBa JaTepajbHBIX
NPORONALHEIX HEPBA BBEIXOZAT H3 Liepel-
PATBHOTO TAHTHA H TAHYTCHA K CT¢HKE

Tena, Tie OHW pasaeNAoTcA Ha MepenHHi
U 33JHHIH TIPOAONBLHBIC HEPBHI. 3amgHHE
JIaTepanbHBIE HEPBH HHHEPBHPYIOT 3al-
HHE€ MBIIILI CTCHKH Tea H IIPOXoIAT K
TeHUTANBHBIM TAaHTAHAM. CeHcOpHas
cucTreMa y ckpeGHeil pazpuTta cnabo, Kak
310 9acTo ObiBaeT y napasuros. Ha KoH-
9HKE X00O0TKAa HMEeTCH AlMKaJIbHBIM
Opra”, HeCYIUHH, BepOSTHO, BBLAEIH-
TEABHYIO H YVBCTBUTEIABHYIO (DYHKLHH,
ITapa natepalbHAIX OPraHOB YYBCTB pac-
NOJCXEeHa B OCHOBAHHH X06otka. ITpo-
qMe YYBCTBUTCILHEIC CTPYKTYDEI CBfA3a-
HH ¢ IIEHHCOM M CYMKOM caMLoB.

CKpeOHM pa3feNbHOMOIb, FOHONOP
HaXOAMTCA G/IM3 3aAHEr0 KOHIA TY/I0BH-
ma. OIVIONOTEOPEHIEE BHYTPEHHEE, ¢ KO-
nynasumeit. Myxckas TooBad CHCTEMA
BKJTIOYZET IBA CEMEHHHKA, KOMYJIATOPHYIO
CYMKY, CIIOCOGHETI BEIABUTATHCA IEHHCE,
LIEMEHTHBIE XENIE3BI ¥ TPOYHE TPHAATOY -
HBl€ CTPYKTYDHI (CM. pHC, 23.23, B). Ce-
MEHHHUKM CONepXaTcad B JIMTAMEHTHOM
MEILKE M MOIAEPKHMBAKOTCA HM, OHH CBA-
34HEI ¢ KOIMYAATOPHOH CYMKOH U ITEHM-
COM CEMEHHHM MPCTOKOM, 00pa3oBaH-
HEIM JIMFAMEHTHEIM MEIUKOM. BT0 CTpo-
€HM¢ NMOACOHO TAKOBOMY Y CaMIOB KO-
JIOBPAaTOK, ¥ KOTOpLIX CEMEHHHK IoA-
JEPXMBACTCH PYIMMEHTAPDHBIM KMILSY-
HHKOM. CriepMaro3ouabl, Kak H y KO-
JIOBPAaToK, UMEIOT NEepeAHHUH XIVTHK
{cM. puc. 23.23, X).

IMexuc nmpencrapaser coboit naable-
BHIHOE BHILTYMBAHHE B OCHOBAHHMM KO-
ynATOpHOH cYyMKH. Bo BpeMst komymsi-

-1JHH CYMKa H 3aTCM IIeHHUC BRIOBUTAIOTCA

gepesz MYKCKOe YPOTCHHTANBHOE OTBEp-
cTHe. KonyasropHad cyMKa caMIia BTA-
THBACT 3aMHHI KOHEL Tea CAMKH, BKJIO-
qas ¢e roHomnop. IleHHC BXOAUT 8 MONO-
BOE OTBEPCTHE CAMKM M M3NIHBAET CIEp-
My B MaTky. CnepMa NpOHHUKAET B TEMO-
LIcIb CAaMKH M 3aTéeM — B SHYHHMKH, TNe
K MpoucxoauT omnoaoTsopenue, [ocne
KOITYJALHH CAMEI] HAXIANBIBAeT BpeMeH-
HYK0 CIIM3HCTYIO NMPOOKY Ha NOHOMOP CaM-



Syndermata 93

KK, Marepuan npofKH CeKpeTHpyeTcs
LIEMEHTHBIMH Xee3aMH caMlia.
¥ caMoX SHYHHK pacajaeTcd Ha
dbparmMenTr. OHH. Ha3HIBAIOTCA CBOGON-
HLIMH AHYHAKAME {AHLIEBHMH lIapaMH)
H CBOOOAHO MAABAIOT B TeMOLENe (CM.
pHc. 23.23, A). QoHHT OIIOIOTBOPACT-
¢S HaXoIsICh ellie B AMUHHKe, Meiios 3a-

BepILAeTCA, M ITOKPHTaA 060J0YKOH 31- -

roTa BBIXOZMT B I'eéMOLeNb, The NmpoTe-
KaeT ee pa3BUTHE H 3aBepllaeTcs obpa-
30BaHHEM JIMYHHKH-AKAHTOpA, 0AeTOil
060104KOH (KOTOPYIO HHOTJAA PacCMAT-
pHBalOT Kak siiueeyio). Ha mosmuux
3Tanax pa3BUTHA KJICTOUHbIC MeMOpa-
HEl AETEHEPHPYIOT H OOJIBLIMHCTBO 3a-
POABILIEBLIX TKAHEH CTAHOBSTCH CHHIIH-
THAABHBEIMH. AKAHTOpP HMMeeT BeHUYHK
KPIOYBSE HA MEpPEIHEM KOHIle Tena.
Sitga npoxoddaT B BOPOHKOBHIHEIH MBI-

Bapocibie ocobu
XHBYT OKOMO IBYX MECALIEB;
CAMKH XKHBYT HOJIBIIE CAMIIOR 4z

XoGoTok Busopaqmsaétc

MOCAE BHXOIA H3 UHCTHI,
CTHMYJIHPOBEHHOTO
MOBBILIEHHON

_ TeMItepaTypoil
(>42°C), pH 7, *kemisio

noenaa Gammarus

YTKa 3apaxaetcd, «———

BrisueHHKT Xo060TOK I

IIEYHEIA OPraH — MATOUHBIH KOJOKOQJI,
KOTODBIA OTKPHIBACTCS B MYCKYIHCTYIO
MATKy (CM. pHc. 23.23, ). MuimeyHuIit
CPHHKTEP (= BIArajiuiue) peryiupyer
BBIXO[ AWl U3 MAarkd. [TOHONOp caMKH
CcyOTepMUHANBHEIN, HO BBUIY OTCYTCTBHA
OpHEHTHPOB HEACHO, SIBISAETCA JIH OH
AOPCANBHLIM, KAK ¥ KOJNOBPAaTOK, MU
BEHTPAJbHBIM. I'OHOMOP OTKpHBaeTCH Ha
TOH X¢ caMoit CTopoHe, TAe pacronara-
eTCs MO3T, TAK YTO €CITH MO3T AOPCaNb-
HBI, TAKHM XK€ SBASETCA U TOHOIIOP.
«SitHa» (MHKAICYTHPOBAHHEIE JH-
YHHKH) BRIOPACHIBAIOTCHA Uepe3 NOHOIOP
B KHIISYHHK MOCTOAHHOIO XO3AMHA M
BBIBOIATCS HAPYXKY ¢ (PeKATHAMH XO351-
HHa. Kancyner noenaoTes HaCeKOMBIMH,
HafpuMep TapakaHaMH HIH THYAHKAMA
XYKOB, WIH BOAHBIMY PaKoOOpasHHMH,
HanpuMmep GokomaaraMH {(pHc. 23.25),

S0 BREIXOEHT H3 YTKH ¢ deKannamm;
Gammarus noefaer SiIo

BHewHAa MemOpana miina
AKAHTOD ¢ KPIOYBAMH
{eMy NMpPencToOMT MPOKTH
CKBO3E CTCHKY
KHILEYHHKA XO3IHHEA)
e

X . Gammoarus
OpatxeBbIit
LHCTaKaHT
B reMolLiene

Puc. 23.25. Acanthocephala,

AGazueHnbnt UMK cKpeGHA Polymorphus minuiys, MApasHTHPYIOLIETO B KHIEYHHKS JTHKOH BOZOILIABANO-
el MTALL W IOMALUHMX YTOK. 3apONKUICEbC AHUa Polymorphus BEINOAT M3 YTKH ¢ (eKauMAMM H
NONANaioT B BOXY. 3ateM sifkia moedaotca GOKONTapoM Gammarys. AKAHTOp BRIXOIHT M3 AiiLa B KHIIeu-
HHKE padka, MpobypamfiHBAST CTEHKY KHINEYHHKA H MONafseT B remMoiens, [Ipoina cTaaMio aKaHTeImIs,
NAPA3NT MHIHCTHPYETCA (CTAIHA HHCTAKAHTA), MPHOOPETaeT APKO-OPAHXKEBHH UBET, CTAHOBHTCA XOpO-
IO 33aMETHHRM CKBO3b NPO3PAvHyKy CTEHKY Tenia BGOKOIUTaBa. 3apaxXeHHe YTOK MPOHCNOAHT, KOToa OHM
noenaot Gokomnnaeos (w3 Lyons K. M. 1978, The Biology of Helminth Parasites, Fdward Armold Publishers,
Lid., London. P. 7)
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PABHOHOTHMM HAW PAKYIIKOBHIMH pay-
KaMH. JIMYKHHKA-ZKAHTOP BBIXOAHT M3
Kancynel, NpoGypaBiHBAeT CTEHKY KH-
WICYHHKA MPOMEeXYTOYHOTO XO3fHHA H
MOCENsIeTCA B eI0 remMouene. AKaHTOp
HCIIONIb3YeT OCHALEHHMH KPIOYBAMH
nepeIHuit KOHEL 1S TOTe, ITOOHI [po-
HHKATh B TKAHH X03AHHa. B mpoMexy-
TOYHOM XO3MHE aKaHTOp MpPOXOINT
yepes CTaaHio AKAATE/VIb, a 3aTeM CTa-
HOBHTCA HHIUCTHPOBAHHBIM BHCTAKAH~
ToM. Koroa nmpoMeXyTOUHBIH X034HH
nmoegaeTcd peIOOH, NTHLUEH HIH MACKO-
NHTAICLUIAM, UUCTAKAHT BbIXONUT M3 LIH-
CTBl U MOJIOJOM 4YepBb NMpHUKpeIlnsercsa
K CTeHKe KHIISYHHKA TO3BOHOYHOTO
NIpH NOMOIUM CHAOXEHHOTO KPIOUbSIMH
X000TKa. YepBb MOXET OTKPEIUIATECH OT
KHMIUEYHHKA U MCHATE IOI0XEHHE, BT~
THBas1 X000TOK.

flo cpaBHEHMIO C IVIOCKMMH YEPBAMH
H KPYTABIMH YepPBIMH CKpeOHH — MeHee
pacrpocTpaHeHHKEe MapasuTh. OOHaKO
MHOTAA CKpeOHM BHI3BIBAIOT TSKEJbIE
MOpaXeHU KUIIEYHHKA TMO3BOHOYHOIO
xo3smHa. Ograxasr okono 1000 cxkpeG-
Helt ObLio ODHApyXeHO B KHILeYHHKE
yriu 1 1154 — B xamiIeyHiKe TIONEHS.

XoTA BCe COBpeMeHHBIE CKpeGHM —
napasuThl, OAHH BEIMEpPIIHH BHI —
Ottoia prolifica U3 cpeaHeKeMOPHIICKHX
cnaHues (dopmauna bepaxecc-Illeiin),
MOT ObITh CBOOOTHOXHBYLUMM XHILHH-
KOM WM AeTpHTOoMharoM. BripoueM, mmpu-
HAaIeKHOCTh Ofoia X 3TOMY THIIY CO-
MHHTeNIbHA. MHOTHE Najle¢OHTOI0TH pac-
CMaTpHBalOT Offoia KaK APEBHIOIS NPH-
anynuny.

Kak ckpeGHAM, Tak ¥ KOMOBpaTKaM
TIPUCYIH CHHUHTHANBHEH 3TTHAEPMHAC C
BHYTPHCHHLUMTHANBHON cKeeTHOR Iu1a-
CTHHKOH. TIpeacrasureny 060HX TAKCO-
HOB UMEIOT CHEPMATO30OUIBI ¢ ITEPeTHIM
KTYTHKOM, MHBAarHHALIMH [UIa3MaTHYEC-
Koif MeMOpaHLI STTHAEPMHECA H BTSAIHBA-
eMBIH TIepeaHHi KoHell, Ellle omHo Mop-
domornuecKoe CXONCTBO — CEMEHHHK,

MOACPAXMBAEMBIIA 3a4aTOYHLIM KHIICY-
HUKOM. CyluecTBYIOT MOJNEKYIAPHHE
DOKa3aTeNbCTBA (CXOACTBO TMOCHENOBa-
TeJIbHOCTeH HYKJIEOTHIOB B reHe 188
pPHK) Toro, uro ckpebHH pOACTBEHHB
Oae/LToAHBIM KOMOBpaTKaM. Acanthoce-
phala HMelOT MHOTO MIPH3HAKOB, OOIIX
¢ NPUaNyTHAaMH, HO MX HHTpaCcMHLM-
THATBHAR CKeNeTHasA IUTACTHHKA KOpEeH-
HBIM 00pa30M OTIHYAETCA OT MCTHHHOM
BHEKJICTOYHON KYTHUKY/IH MPHAIYJIH, H,
BEPOATHO, JBa STHX KJacca He CBA3aHB
Mexay cofoH. YTpara KULLeYHMKA fB-
ASIETCA BTOPHYHBIM IIPH3HAKOM (AyTamo-
Mopdueit) Acanthocephala,

PAZHOOBPA3IHE
ACANTHOCEPHALA

Archiacanthocephala®: T1apasuTh! nTyL K
MJIEKOITMTAIONINX; MPOMEXYTOUHEIE
X035eBa — MHOTOHOXKH H HAaCeKOMBIE,
I'naBHEIe MAKYHADHEIE KAHANABI — HOp-
caNbHBIe W BeHTpasbHHe. Jpa JHra-
MEHTHBIX MeEliIKa, KOTOpHE pacllafa-
FOTCA ¥ PeNPOAYKTHBHEIX caMoK. 11po-
TOHEMPUIHH HMEIOTCA ¥V XKHBOTHHIX
ONHOTO ceMeticTBa. Macracanthorhyn-
chus, Mediorhynchus, Moniliformis,
Oligacanthorhynchus, Prosthenorchis.

Eoacanthocephala®: ITapasuTh prif, 3eM-
HOBOAHBIX, IPECMEIKAIOLIMXCS, MPO-
MEXKYTOUHBIE X03sA¢Ba — pakooGpas-
Hble. [TaBHBIE TAKYHAPHbIE KAHAIE —
AopcaNbHBIE Y BEHTpATbHELE. [Ba u-
TAMEHTHEIX MEIIKA, COXPAHAIOLIHECS
¥ peIpOAYKTHBHEIX caMOK. Neoechinor-
hynchus.

Palacacanthocephala®: Camerii kpymHbIif
TAKCOH ¢ HaHOONBIIIHM pasHooOpa3H-
eM. IlapasuTal Beex KMaccoB MO3BO-
HOYHBIX; IPOMEXYTOTHHMH X035€Ba-
MM OGHKHOBEHHO ABIAIOTCA PaKooG-
pasHbie. [TaBHEIE NAKyHAPHBIE KaHa-
B — JjarepanbHbie. ONHMH JTHTaMeH-
THHIH MEIUOK, pacHamalolIMica y pen-
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POLAYKTUBHBIX caMOK. Acanthocephalus, InaBHBIM OGLIMM MPHU3HAKOM, 0OBEIN-
Echinorhynchus, Leptorhynchoides, HAIOILMM 3TH TAKCOHBI, SIBJISIETCS YeI10-
Polymorphus. CTHOM amnrapar, pacnolOXeHHBIN B Myc-

KVJIUCTOM [JI0TOYHOM OyibOyce BeHT-
PajbHO 10 OTHOLIEHHIO K ITPOCBETY II10T-

OUWJIOTEHUSA GNATHIFERA KW M COCTABJIEHHBINA TPYGUATBIMM KYTH-

KYJIAPHBIMH CKIECpHUTaAMH. CKJIepHTbI

Gnathifera o6wsenunsior Gnathosto- CEKPETUPYIOTCS KJIETKaMM 3THaepMuca
mulida, Micrognathozoa, Rotifera, Sei- - mIOTKM, NpyM 3TOM HET YKa3aHWil HA TO,
sonida u Acanthocephala (puc. 23.26). 4YTO OHU TOIABEPralTcs JIMHbKE Y KOro-
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| Micrognathozoa | Syndermata

| Gnathostomulida |

Puc. 23.26. @unorenuns Gnathifera. [Monoxenne Micrognathozoa e onpeaeneHo, Kak u B3auMo-

OTHOIIEHHE BHYTpHU Syndermata. PasyMHBIM KaXeTcsl BKIOuMTh Micrognathozoa B KayecTse

TakcoHa, cectpunekoro ans Gnathostomulida, u Acanthocephala — Kak TakcoH, cecTpHHCKMil
st Seisonida:

I — Gnathifera: KyTHKY/ISpHBIE IIOTOYHBIE YETIOCTH € SMEKTPOHHO-TIPO3PAYHON 0BONOYKON M [IOTHBIM
aapom; 2 — Gnathostomulida: repmadponnTer co cnoxHoil peripoaykTusHoii cucremoit; 3 — N.N.: anu-
AEPMUC MMEET BHYTPUKJIETOUHYIO CKENCTHYIO IIacTHHKY. Ha nopcanbHoit ¥ naTepajibHBIX CTOPOHAX Ty-
JIOBUILA OTCYTCTBYIOT JIOKOMOTOPHBIE pecHuuku; 4 — Micrognathozoa: mmelorcs BeHTpaTbHBIE THITH-
0(OpEl, KYTHKY/ISpHASI POTOBAA TUTACTHHKA. DNUAEPMHC KICTOUHBIH, BHYTPHKIETOUHAS CKeleTHas Ta-
cruHKa. KyTHKYISIpHBIH POTOBOI ANNapaT o4eHb CIOXKHLIN, ¢ TpeMs MapaMu YemiocTeit H A0MOTHHTE b-
HBIMH CTPYKTYpaMi; 5 — Syndermata: snuiepMuc CHHUWTHAIBHBINH, ¢ BHYTPHCHHUMTHAILHON CKeleT-
HOM MacTHHKON. Dyrenust B omuaepmuce. CnepMaTo30mabl HMEIOT MepefHuil XKIyTHK; 6 — Seisonida:
3Mu30iHbIE. PECHUYKY FOJOBHOTO KOHUA MPeACTARICHB HECKOJBKHUMHM NySKaMM HieTHHOK. YemocTHoi
anmapar ¢ nepeaHel Kytnkyisproil mydroit; 7— N.N.: cnepMato3oiisl He uMeloT akpocoMsi; § — Rotifera:
Ha rojloBe HMEeTCsl PECHUYHAA KOpPOHA, HenapHas peTpolepebpanbHas xejie3a. Y caMOK ecTb BHTEUIA-
puit. MaprenoreneTnueckoe pasmuoxenue; 9 — Acanthocephala: sHIOMAapPa3NThI C KU3HEHHBIM LUKIOM,
BKJIIOUAIOLINM ABYX Xo3aeB. Kumeunuk yrpauen (u3 Kristensen R. M. and Funch P. 2000. Micrognathozoa:
A new class with complicated jaws like those of Rotifera and Gnathostomulida. J. Morphol. 246: 1— 49)

Mipzfljurassic.aruf
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Jn6o B3 3THX TakcoHOB. [1OCKOIBKY
CKpeOHHM He MMEIOT pTa W KHIIeYHHKa,
YeJNIOCTE ¥ HUX TOXE HET U 9TO 3aTpya-
HSIET CpaBHEHHUE TPYIIILI ¢ APYTUMH Gna-
thifera.

HauGonee BaXHHM A0Ka3aTENBCTBOM
MoHo(punun Gnathifera sBnsercsa opra-
HM3ALHA CKEeNMETHEX CTPYKTYp. ¥ Cyclo-
neuralia u Panarthropoda ckener mpen-
CTABNAET CO00H CEKPETHPYEMYIO, XOPO-
IO CTPYKTYPHPORAHHYIO BHEKJIECTOYHVIO
KYTHKYJTY, 4 TOHKad KyTHKyna Gnathifera
HEe HMeeT CTPYKTYpH. BMecTo storo y
Rotifera, Seisonida u Acanthocephala
HMEIOTCA CHHUMTHANTBHEH 3MHACPMUC C
BHYTPHLIMTOIUTR3MATHYECKOH (BHYTPH-
KNETOYHOH WIM MHTPACHHIIHTHAIBHO)
CKeJIETHO{ ImnacTHHOI. D1a 0cobeHHOCTD
CHHaMopdU4HA 1A YKA3AHHBIX TPEX TAK-
COHOB, BCIIEACTBHE YETO OHH IPYIIIIHDY-
10TcA B Syndermata B mpenenax Gnathifera.

Yro kacaerca Gnathostomulida, To
OHH UMEIOT KJIETOUYHEI SriuaepMHC Bes

I TOIVIa3MATHYECKOTO cKelleTa, a ¥ Mic-
rognathozoa ecTh M KAETOYHBILHA 3IHAED-
MHC, M LUTOIa3MaTHIecKuii ckener. Ta-
KHM 00pasoM, 06a TAKCOHA HCKITIOYAIOT-
¢ U3 Syndermata, HO MX B3aHMOOTHO-
IIeHHUA ApYT ¢ APYTOM HesacHbL Micro-
gnathozoa, uMes OTHOBPEMEHHO [IPU3Ha-
KM Syndermata u Gnathostomulida, xa-
KYTCS CBA3aHHBIMH C TEMH H IPYTHMH H
MOAJEPKHUEBAIOT CBA3b Mexay Gnathos-
tomulida u Syndermata v MOHO(GWIHIO
Gnathifera.

PunoreneTwueckan cuerema Gnathifera

Gnathifera
Gnathostomulida
N.N.
Micrognathozoa
Syndermata
Seisonida
N.N.
Rotifera
Acanthocephala
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KAMPTOZOA?
AND CYCLIOPHORA*

KAMPTOZOA?
®opma Tena

Buyrpennee crTpoeHHe
n pyHKUHH
OUITOTEHHUA
KAMPTOZOA

Pasznoo0Opasue Kamptozoa

CYCLIOPHORA"
®opma Tena

PasMHoXeHHe
M KH3HEHHBIH MK

DKoN0orus

OUJIOTEHUA
CYCLIOPHORA

4 Pynnepr .4




onoxeHne Kamptozoa B cHcreMe

Beeraa ObUTo mpobieMo g 300-
JIOTOB. XOTs1 KAMOTO30H SIBIAIOTCH TIep-
BUYHOPOTHIMH (TPOXO30HHBIMKE), OHH He
MMEIOT OXHO3HAYHHX CBS3eH HU ¢ Of-
HUM H3 NPOYMX TAKCOHOB, a HX CECT-
PHMHCKasd IpyMna He BblsisaeHa. [ockonb-
Ky Kamptozoa obaamaror HekoTOpbIMH
NPH3HAKAMHE, COMMXAIONIMMH MX ¢ He-
AaBHO OTKPHITBIM TaKcOHOM Cycliophora
(POICTBEHHBIE CBA3K KOTOPOTO TAKKE He-
ACHBI), MBI PEIIWIH PaccCMaTpHBaTh MX
BMecTe. Y Te M ApyIrHe MeKHe OpraHH3-
Mbl (00BIYHO MeHee | MM). ¥ HuUX npo-
ABNACTCA OOJNBLIINHCTBO XAPaKTEPHBIX
0CODEHHOCTEH, KOTOPEIE HMEIOTCS Y Op-
TAaHU3MOB MAJIBIX PA3MEPOB (ITH ocofer-
HOCTH PacCMaTpHBaloTCd B I 9, «3Ha-
Komcteo ¢ Bilateria», 1. 1).

KAMPTOZOAF

Kamptozoa (= Entoprocta) skiiouaior
NpuGAHSUTENBHO 150 M3BeCTHRIX BHIOB
MEIKHX CHISTIHX, IPEHMYILIECTBEHHO MOp-
CKHX, KONIOHMATBHBIX (pexe OIMHOYHBIX)
KUBOTHHX. VX Hasparme TIPOHCXOIHT OT
TpeyecKoro kampte, O3HAYAIOILETO «CTH-
Gare» WM «KHBaTH*, [IOTOMY 9710 B CIIy-
Yae ONMacHOCTH OHU NpHrHGaloT cTebenek

K cyberpary. Kamptozoa PEACTARJIIOT
cobolt MOHOGMNeTHIecKIi TakcoH Trocho-

zoa. OHHi He HMEIOT OTYETITHBAIX TPH3HA~
KOB CXOACTBA ¢ KAKHM-M00 APYTHM TaK-
COHOM, KpoMe, 6HTE MoxeT, Cycliophora.

3a HCKIIOYEHHEM eIMHCTBEHHOIO
NpecHOBOXHOTO poaa Urnatella (cm. puc.
24.1, A), Bce KaMNIITO30H SABAIOTCS MOP-
CKHUMH OpraHu3MaMH. OHM XMBYT, NpH-
KPEIMMBHUIUCE K TBEPABIM CyGCTpaTaM,
TAKHM, KaK KaMHH, pakOBUHBI, CBau,
60 K XHUBOTHBIM, MHOTHE BeayT anm-

30HHBIH 00pa3s XHM3HM Ha rybkax, NoJgH-
XeTax, MIUAaHKaX, acUMIHAX H APYIHMX
MOPCKHUX HeCNIO3BOHOYHRIX H/IH IBTAIOT-
¢l UX KoMMeHcaNaMHi. KocMonoHTHas
npecroBofHaa Urnatella gracilis Moxer
ObITH O0HApYXEHa NPpaKTHYeCKH Ha JIIo-
GoM TBEpPIOM CyOCTpare, B TOM YHCIIE HA
YTOHYBILCH OPEBECHHE, CBasiX, PaKOBH-
HaX, PACTeHHAX U KAMHSX B pYYbax, THO0
B JIMTOPANIbHOM 30HE 03¢p M BOXOXpaHu-
nuw. IMpencraButenu cemeicrea Loxoso-
matidae — koMMeHcans OpyTux Gecnos-
BOHOYHBIX, OHH BeAYT OAMHOYHNBIA 06pa3
XKH3HH, NIPEICTABUTENH CCTANTBHHX Tpex
CEMEHCTB KOJCHUATBHBIE XUBOTHHIE.

POPMA TEJA

KonoHun KaMIrro3oit coctoar U3 cps-
3aHHBIX MeXIy coGoH 300MOOB, BHICOTA
K&XIOro U3 KOTOPEIX OKono 1 MM. ¥ pas3-
HHX BHIOOB BHCOTa OTOSABHON ocoGH
MoxeT konebarnes ot 0,1 g0 7 MM, Teno

" (puc. 24.2, B) COCTOHT H3 SAMENKN, KOTO-

Pad CONEPXKHT BHYTPEHHHE OPTaHbl, U cTe-
fenbKa, MOCPEACTBOM KOTOPOTO YalHEYKa
TMPpHKpeIUsIeTca K cyoeTpary (pHc. 24.1,

A, B). Obpawennas x cy6cTpaTy CTOpO-
Ha JalIeYKH, COTNACHO SMOpHOIOTHYeC-

-KHM HCCIICIOBAHHUAM, SBNACTCA ZOPCaTb-

HOM CTOpOHON Tela, BEHTPAILHAA CTO-

POHA YallIEYKH HECET MO KpPalo KoJblie-

BOY MyRA/IbLEBsl BeHIHK, UMEIOIIHIt OT
8 10 30 WIOTHRIX LuyTIANiell. _
IIpocTpancTRO, OrpaHMYeHHOE Ly-
TIANBLAMH (aTPHYM), COIEPXHUT HA NEpe-
HEM KOHLE POT, a HA 3afHeéM — aHA/b-
Hoe oTBepcTHe (pHc. 24.3), B ommnune or
Lophophorata, por u aHanTbHOE OTBepCTHE
PacToNoOXeHB! BHYTPH KOJbUA IIYIANEL,
OTCIOa AIBTEPHATHBHOE U ILIMPOKO M3Be-
CTHOe HazpaHHe — Entoprocta, o3Hava-
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Puc. 24.1. Kamptozoa:

A — npecnosonHuit sun Umatella gracilis, b — 1acTh KOJIOHUH Mopckoro puaa Pedicelling, B — cxema

KonoHun Loxosomelle vivipara — KoMMeHcana Mopekoil Ty6xm, cocrodimell H3 nATH ocobelt. Hecmorpa

Ha CTIOCOBGHOCTD CAMOCTOSTEALHO reHEPHPOBATE MMTAIMLHE NOTOKH, 3TH KOMMEHCANH IObIYIOTCA NOTO-

KOM BOSbI, COMIABAEMBIM TYGKON (CTPeNKH); T’ — MOTOKH BOAW BOKDYT HMTAlLEro 3ooumma (4 — ¢ us-

Menenuamu no Leidy, 1884, uz Pennak, 1953; B u I — uz Nielsen C. 1964, Swudies on Danish Enfoprocia,

Ophelia 1. 1— 76, B — uz Nielsen C. 1996, On the life-cycle of some Loxosomatidae (Entoprocta). Ophelia
3 221—247) :

01LeE «BHYTPEHHEE aHANTBHOE OTBEPCTHEY.
OcHOBaHHA LIYTIAMEL COSOHHEHB! KOX-
HO# cKnankoii — MemOpaHo#, XoTopas
HATATHBAETCA, KOTAA IYNATELA COKpallia-
10TCA M CKNIAIBIBAIOTCA BHYTPHM aTpHYMa.
Y onHHOuHO# Loxosomella Teno cocto-

UT U3 OIHOH YaIleyKH H OFHOTO cTebenn-
Ka (cM. puc. 24.1, B, I'). ¥ xonoHHanb-
HBIX (JOPM HECKONBKO CTeOENBKOB MOTYT
OTXOAUTH OT OBIIEr0 MPUKPENUTENBHOTO
mUcKa (CM. puc.. 24.1, A), WIH CTONOHA.
V Pedicelling MHOTOUHCICHHBIE cTeGENb-
KM OTXOIAT OT FOPU3OHTAABHOTC CTOJIO-
Ha (cM. puc. 24.1, B) WIM OT ONOPHHX
BeTBALUUXCA CTebeil. ¥ HeKoTophIX GopM

credeNeK OTAENEH OT Yalleyky NepeTsik-
KO H MoXeT ObITE pajaefieH Ha KOpoT-
KHe IDUTHHAPBI, HIK CETMEHTHI {CM. PUC.
241, A). Crebenex cHaOXeH MpOAONbLHEI-
MM MBIIUAMH. ¥ MHOTHX BHAOB (TAKUX
KaK Barentsia) cerMeHTH crubaioTcst Bo-
JMIOKHAMH TIPOJOIBHBIX MBILIL, YTO IPH
GBICTPOM COKpAUICHHH CO30AeT KHMBaIOLLCS
IBIDKeHHe Yauleuku (cM. puc. 24.2, B).
Muorre oguHOYHEE BHABI Loxosoma ¥
Loxosomella MOTYT nepeMeLLIATLCA HA CBO-
Hx creGeNbkax, KOTopble HMEIOT Ha Oa-
3aTbHOM KOHLIE MPUCOCKY, B TO BPEMs KaK
nmpyrue, HanpuMep Loxosoma agile, nBU-
TaloTCsl KYBHIPKaMH (cM. puc. 24.2, T).
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BHYTPEHHEE CTPOEHMUE
U OYHKIIUH

CTEHKA TEJIA U TEMOIIEJIb

CTeHka Tena COCTOMT U3 BHEKJIETOU-
HOU OelIKOBOIl BOJIOKHUCTOI KYTUKYIIbI
pasIM4HOW TOJNIUMHBI W MOACTUIAIONIE-
ro e OIHOCIOHHOTO MUKPOBHILISIPHOTO
NuAepMUca. DruaepMaibHble MHKpPO-
BOPCHMHKM TMPOHU3BIBAIOT KyTHKYy. Ha
Oosibluei YacTH Tefa KyTUKYIa TOHKas.
Ha HekoTopbIX yyacTkax oHa yroJiieHa

M CONEPXUT XUTHUH. PeCHUYHBIE KIIETKH
SIMUTEJIMSA B3POC/IbIX KAMITTO30M MYJIBTHU-
HMINAPHBI, NTOJ0OHO TAKOBBIM Yy MIla-
HOK, XOTSI Y IMYHHOK HEKOTOphie KIIeT-
K1 MOHOUMIHapHBL. Cnoii ML orpa-
HUYHBAECTCH MPOAOABHBIMM BOJOKHAMM,
MOYIIMMHU BAOJIbL BHYTPEHHEH CTEHKHU
LLyTIasen, WynaibLeBoil MeMOpaHbl, cre-
OesIbKa M HEKOTOPLIX YYACTKOB valley-
KH. Huxe snumepmuca nexuT 6asaib-
Hasi MeMOpaHa, a XOpollo pa3sBUTas CO-
CIHMHUTENbHAs TKaHb 3aloJiHgeT BHYT-
peHHue npomexXyTku. ['emoliiens (apyrue

: \§ - Yameuxa

/ _ Crebenek

b

MyckyisHOe
YTOMUEeHHE

%Mm%ﬁ%

r
Puc. 24.2. Kamptozoa:

An b — xupas konouust Barentsia laxa: A — 300u1b1 LEJIHKOM, IMOKA3dHLI B3AYTLIC OCHOBAHUA, b — BMI
Ha Halleyky M BEHYMK wiynaneu; B — MblieyHble cteGeibKH MO3BOASIOT 300MaaM crubarsca: ' —
KyBblpkanue y Loxosoma agile (I' — us Nielsen C. 1964. Studies on Danish Entoprocta. Ophelia I 1— 7)
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BeRTpANLHAR CTOPOBA

TKaHb

M poronedpuaui
Tanrnmit

ToHama

e
)
-
H
=

Meluup 4 HepBRbI i

= _ JlaTepanbunie

CoeaHHHTEIBHAA
TKAHb

IW MemGpaHa  gopen

ATpHATBHEII

MMLIEROH XKenobok
BriHalBacMEE
JITYHHEH

ToHOAYKT
IMpsamast KHIOKA
KuueyHuK

XKenynox

Crebenex

Jopcaabaan cTOpoHa

Piic. 24.3. AHaTOMHA KaMITTO3O0M.

BesMH CTPEIKAMH NOKA3aH NOTOK BOIH, CO3AABAEMEL JIATCPATBHEIME PECHHIKAMK. Yeptibie CTPEeNKH -
fIyTh MHINM, ABHXYWEHCA BHH3 0 GPOHTATEHON MOBEPXHOCTH HIYNIAEL H 3aT¢M BAOAB aTPHANBHOTO
Xenobka ko pry ) .

Ha3BaHMA -~ OCeBIOUENb Wau Gmacro-
LieJ1b) 06pa3oBaH CETHIO METKHMX B3aMO-
CBAZAHHBIX MONOCTEH, 3aTONHEHHEX
BHEKAETOUYHbBIM MAaTPHKCOM M KPOBbLIO
(reMomumMdoit). LenoMa H uemoMuyec-
KOO 3TIHTENHsA HET.

IIUTAHHE

Kamrto3on nuTaoTes nyteM Gune-
TpalMM, HCIIOAB3YA MYTAIBLUEBSIA BEH-
yuK, YToObl YIABAMBATE B3BGIICHHHEC
B BOJE OpPraHHYeCKH¢ YACTHUHB M MeJ-
KHit puTOINAaHKTOH. JlaTepanbHele pec-

HHUYKH IO CTOPOHAM IUYHaell Co3HaloT
TOK BOOH, KOTODHI BXOJAMT B aTpHYM
MEXITY OCHOBAHHMSIMH LIyTIanel (puc. 24.3;
cM. pHc. 24.1, B, I'). TloTok BoAH ABH-
XKeTcsl B aNMKAIBHOM HANpaBIeHMH W
BHIXOAHMT Yepe3 OTKPLITHI KOHEl BeH-
yHKa. BiBelIeHHBbIE MHILIEBRIE YaCTHIII,
MPOXOAALIHE MEXIY LIYTIATIBIIAMM, YIIaB-
NHMBAKOTC JIATEPATEHEIMM PECHHYKAMH
H NepeHOCATCA K (GpOHTANBHEIM pec-
HMYKaM Ha BHYTpPEHHEH NOBEPXHOCTH
wynanen. PpoHTANBHEIE PECHHYKY, OH-
eHHe KOTOPBIX HATIPABIIeHO BHH3, TPAHC-
OOPTHPYIOT YaCTHLH K NepHbpepHye-
CKOMY aTpualibHOMY Xenofky B OCHO-
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BaHMH wWynaned. PecHuuku xemobka
[IEPCABUTAIOT YaCTHLLE KO pry. OUnnt-
pauyoHHag cucrema Kamptozoa npen-
CTaB/IAET NpUMeEP «downstream»-GHIbT-
paudu, B NMPOTHBONIOMOXHOCTh <Up-
stream»-@GunbTpanuu 10¢odopoBLIX
(cM. puc. 25.25), CHILYHKYIMA, MOPCKHX
JMIHH U KppLmoxaGeprbix. Knelikune xe-
Jie3sl WYIANBEUEBOr0o BEHYHKA CEKpPeTH -
PYIOT CIM3UCTBIC HUTH IAS YJIaBJIHBA-
HHUA KPYIHBIX YacTUIi, KOTOpHE HHAYE
MOTYT OHITH MOTEPAHEL.

IMumesapurtensuerit Tpakr U-ofpas-
HbI# (CM. puc. 24.3), ecTb poT, NHILEBOS,
XeMyIoK, KMIIeYHUK, NpAMAs KHIIKA |
aHanmbHOEe oTBepcTHe, OOBEMHCTHI Xe-
JIYROK SBIACTCA CaMBIM KPYIMHHIM OTje-
JIOM H, BEPOATHO, MPEACTARIAET COOOi
MECTO CeKPEIIHH (epMEHTOR W MMILECBa-
peHuA. TacTpomepMyC OTHOCHOMHBIT U
MYJIbTHIRapHRIi. ParouyTos He Ipo-
HCXORKRT HM B OAHOM YACTH NMHIUEBAPH-
TEALHOTO TpaxTa. (IT0 YIBEpKACHHE
NMPEACTABAACTCA HE COBCEM BEPHEIM.
KieTkn BeHTpambHON CTEHKH Xeiyaka
CONEepkKAT MHOTOYHCIEHHBE THUIEBAPU-
TeJILHEIE BAKYOTH U, TO-BHAHMOMY, 30ECh
HMeeT MeCTO GaroLuros. — Ipumey. ped.)
Kenynox ¥ KHIIIEYHUK HMEIOT MHOTOYMC-
JICHHBIE MUKPOBOPCHHKH M BOSMOXHO SIB-
JAI0TCA MeCTaMM BcachiBaHMA, Por m
AHANBEHOC OTBEPCTHE CHAOXKCHEI KOJIbLIE-
BRIMH COHHKTEpaMH.

TPAHCIIOPT, BLIAEIEHHE
H HEPBHAA CUCTEMA

OT NHIEBaPHTENLHOTO TPAKTA [THTA-
TENBHEIE BELECTBA TPAHCTIOPTHUPYIOTCA K
OpYTHM OpraHaM myteM aud¢ysmu. Co-
Kpal¢HHE KIETOK 3BE3AYATOTO OPrana B
MECTEe COCTHHCHHA cTebeNnbKa U Jaley-
KH Y HEKOTOPHX BHAOB CHOCOGCTBYET
TOMY, YTO KPOBb TeYET Ye€pe3 CHHYCHI
FeMOLENT, MEepeHOCT MHTATSILHEE Be-
LIeCTBA M3 YallIeYKH K cTeGe)bKY. [a3sl,

O00MEH KOTOPRIX NIPOHCXOAUT Yepe3 BCiO
MOBEPXHOCTD TEMA, TOXE TPAHCTIOPTHPY~
0TCA mocpencTroM audpysuum.

Y BonBUIHHCTBA KAMATO30H [Ba K-
TOOepMalibHEIX MpoToHebpuIna (CM.
puc. 24.3), K&KIbI U3 KOTOPHIX COCTO-
KT U3 IBYX TEpMHHANBHEIX KNeTOK. OHHI
OTKPBIBAKOTCA B ATPHYM HedpHIMOno-
PaMH HEMOJAIEKY OT pra. TepMHHAIb-
HBIE KNETKH IIPencTaBaAeT ¢oboil pec-
HWYHBIE KIETKH («KJETKH pPeCHHYHOTrO
mnaMeHu»). [IpecEoBomMEIl O Urna-
tella gracilis, XUBYUIAI B TMUITIOOCMOTH-
YecKoll oxpyxaiowell cpene, HMeer
MHOTOMHCIEHHBIE NPOTOHEPPHIMH, pac-
TIOMATalOWMECs KaK B YalleyKke, Tak H B
crebenbke,

Heperaa cucrema cy6anuaepmans-
Had M 3a7eraeT B COSAHHUTEBHOM TKa-
HH. OHa COCTOHT M3 CPeAMHHON maphi

" KPYTIHHIX T@HIVIHER, CBY3aHHBIX IIONeE-

PEYHBEIMH KOMMCCypaMHd. Mosrosmle
FaHIMH HAXOMATCA MEXKAY XKeAYAKOM U
aTPHYMOM (HAa BEHTPAJBLHOM CTOpPOHE
TeNna. — flpumey. ped.). Takoe monoxe-
HME MO3ra — pe3yNbTaT YTPaThi HAAIO-
TOYHHX TAaHITIHEB NpH MeTaMopdose,
TOrga Kak MOATJIOTOYHEIE TAHIVIHK CO-
XPaHSAOTCA.

HepBel M3 raHriues TAHyTCA K IIy-
nanabLaM, crebebKy, opraHaM YyBCTB U
yameyke (cM. pHc. 24.3). CeHCopHBbIE
KJIETKH MMEIOTCA Ha WYNajbHaX, cTe-
OenbKe U vameyke.

PASMHOXEHHWE H PAIBUTHE

Becnonoe pasMHOXeHHe nyTeM nou-
KOBaHMA I03BOJIsIET POPMUPOBATD KpyTI-
HBI¢ KOJOHHH. ¥ GONBIIMHCTBA BHICE
HNOUKH (POPMHDYIOTCS Ha CTONOHE (CM.
puc. 24.1, F) unu Ha ONMOPHBIX BETBHX
(puc. 24.1, A). ¥ 0AMHCYHBIX BHAOB 104-
KH pa3BHBAlOTCA HA POAMTENBCKOH va-
Lmieyke, 3aTeM OTASIAIOTCH W TPHKpEn-
NAI0TCA K Cy0cTpaTy KaK HOBHE OCOOH,
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Kamnro3zon MoryT ObITh pasiesibHO-
MOJBIMU WK, 4TO DoJiee 4acTo, repmad-
ponutamu. CylecTBYIOT TAKKE HECKOIb-
KO MPOTAHIAPUYECKHMX BUIOB, 0COOEHHO
cpeau oauHouHbIX Loxosomatidae. OnHa
WK JIBE Tapbl MELWKOBHUIHBIX TOHA pac-
[10JIATAI0TCS MEXKIY aTPUYMOM M XKeJIy/l-
KOM (cM. puc. 24.3), a oB11HUIi TOHOIYKT

OTKPBIBAETCsl B aTPUyM. Y HEKOTOPBIX BH- .

JIOB TOHOJAYKT OCHAlIEH CKOPJIYNOBHIMM
Kene3aMu, KOTOpble CeKpeTupyloT obo-
nouky sitia. OmionoTsopeHue npoTeKaer
B AHYHHUKaX. BonblHCTBO BUI10B UME-

Jopcansnas cTopona

W’M‘/ ANUKILHBL OpraH

MpOHTANLHBII
OpraH  ~ _

ANUKANBHBIH opraH

\ Kuineunmnk

/

[lepennnii KoHen

10T MAAHKTOTpO(HBIX JrunHOK. Heko-
TOpbiEe BUAbI BBIHALIUBAIOT 3apPO/bIIIE
B aTpMyMe Ha cTebesibKe, CeKpeTHPYEMOM
obooueyHOi Kene3oi (cm. puc. 24.3).
Bujibi ¢ MEJIKMMM SULIAMU MOTYT BbIKap-
MJIMBATh 3apOABILICH Yepes IJIALeHTy, B
TO BpEMS KaK Y BUJIOB C KPYITHBIMU siii-
HAMM PasBUTHE 3apOAbILLIA TIPOUCXOAUT
3a CHET XKEJTKA.

Jpobnenue siina — cnupaibHoe. U3
Siilla BBIXOJAMT PEeCcHUYHAas, CBOOOIHO-
rUiasaioniast anunMHka. B uenom passu-
THE CXOIHO C TAKOBBIM Apyrux Spiralia.

BenTpanbnas cTopona
lonana

AHaIbHOE
OTBEpCTHE

Tanraunit

-
=]
3

Tlepemmmii m;;en

3aauunii KoHen

|
| "
MponTanbibil  Kenesbl
oprat HOTH
BeurpasibHas cTOpOHA
b

Puc. 24.4. Kamptozoa:

A — nmuunka Loxosomella harmeri; B—/I — wmeramopdos Pedicellina. Bo Bpemsi meramopdosa Teno

nosopaunsaercst Ha 180°, NPOMCXOAMT MHBEPCHs 1O0PCOBEHTPANBHON OCH M NMOBOPOT KHILEYHHKA. Por u

AHAIBHOE OTBEPCTHE HA pUCYHKe B obpalleHsl BHU3, a ayra n3rnba KulleyHMKa HanpapieHa ksepxy. Ha

pucYHKe B poT M aHanbHOE OTBEPCTHE MOBEPHYTHI BNPAaBO, a Ha pucyHKax [ u /I oHM HanpaBieHbl BBEPX

W ayra u3rnba KumeyHuka cMoTput BHu3 (A — w3 Nielsen C. 1971. Entoproct life-cycles and the entoproci-

ectoproct relationship. Ophelia 9: 209— 341; B~ J — c Goavuumu usmenenusmu no Cori us Hyman, L. H.
1951. The Invertebrates. Vol. 3. McGraw-Hill Book Co., New York. 542 pp.)

M.lps/ljurassicaruf
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MesonepMa passupaercs u3 4d-6racto-
Mepa (Me3eHTo0/1aCTa), ONHAKO LeIoMa
HET HH Ha OOHOMH CTalnHH.

JImanHKa TpoxodopHoro THIA. V Hee
HMeeTCsl PeCHHYHBIH ANMKAJIBHBIN CYII-
TaHYMK Ha NMePeAHEM KOHIIE, peCHMYHEI
¢$poHTaNbHBLA OpraH, pecHHYHEIA Tpo-
TOTPOX BOKPYT BEHTPaJIbHOTO Kpas TeNa,
pecHUYHaa Hora (puc. 24.4, A), mapa
NPOTOHEGPHIHMEB, HUCXOMAWAA coGHpa-
I00Iadg CHCTEMa H Iapa INasKoB ¢ IMMI-
MEHTHBIM GOKaNoM M XpycTamikoM. JTu-
YHHKH Y HEKOTOPHIX BHIAOB IUIAHKTO-
TPO(HBL, ¥ APYTHX AeUHTOTpOdHLL. TToc-
JIe HEAOJITOTO CBOOONHOILIABAIOLLETO CY-
IIECTBOBAHUA (Y HEKOTOPHIX BUACH B Te-
Ye€HHE HECKONMBKIX YaCOB) JIMUHHKA OCe-
J1acT Ha THO, Tlie OHa MOJI2aeT HO NOBep-
XHOCTH NIPH NOMOIIH PECHHYHOI HOMH
H PaHO HAH NO3ITHO IIPHKPEIUIIETCA 110-
CpeacTeoM bpoHTaNbHOre opraHa. MHo-
THE JIMMHHKH NOABEPraloTcs CMOXHOMY
MeTaMopdo3y, BKIIONAIOMEMy IOBOPOT
Oynyuredt vaireyku Ha 180° (puc. 24.4,
b, II). Y HeKOTOPHIX BUIOB CaMa JTHIHH-
K& He pa3sBHBAaeTCA BO B3POCAYI0 0COGH,
a HPOAYHHPYET TOYKH, H3 KOTOPBIX TIPO-
HCXOMAT B3POCHLIE OCOGH,

OUIOTEHHUSA
KAMPTOZOA

BHauane GHOMOrH OTHOCHIN KaMITTO-
30€B K MINAHKAM, OMHaKO Korma Onuio
OBHAPYXeHO, YTO OHU JIMILEHBI LIE/IOM2,
HX MEPEHECTH B COCTAB MCEBAOLICIOMH-
geckux Aschelminthes. B mHacTosmee
BpeMd HX OTHocAT K Trochozoa, ogHaxo
HEKOTOPEIE 300JI0TH IPOAOIDKAIOT MOMA-
JepXMBATE HACKO 00 HX POACTBE C MILIAH-
KaMHi u nonarawr, yro Kamptozoa u
Bryozoa — cecTpuHCKue TaKcOHbI. Ta-
Kasl TO4Ka 3peHHST OCHOBBIBAETCSA Ha TOM,
YTO H T¢ H APYTHE 00NanaioT MyJIbTHIIH-
JHapHBIM (PECHHYHEBIM) STIHTEIAEM B
NPOTHBOTIONOXHOCTE MOHOLIIWIHAPHOMY

(XTYTHKOBOMY) 3MMTEIHIO ApyTHX Lo-
phophorata, a Takxe CXOIHBIMH JHYM-
HOYHBIMH INa3KaMH, YHUKANBHOE CTPO-
€HHE KOTOPBIX XapaKTepHO AN TpeacTa-
BHTENCH 3THX ABYX TAKCOHOB, CpaBHe-
HHe nocaegcearensHocTedi i8S pPHK
YKa3biBaeT Ha HEKOTOPOE CXOACTBO MEX-
oy Kamptozoa u Bryozoa, ogHako He
NOATBEPXKIAET TECHYIO POJICTBEHHYIO
CBs136 MEXAY HHMH.

BONBIIHHCTBO 300M0TOB MOJIATaeT,
4TO CXOICTBAa MexXIy Kamptozoa u Bryo-
Zoa MpencTaB/sIT coboil KOHBEpPIreHT-
HbI€ aNaNTAlHH MATCHBKHX CHASYHX XH-
BOTHBIX, NMTAIONIUXCH B3BEIICHHON B
Bofie MHILEH. MulaHku o6nagaror «up-
stream»-MEXaHM3MOM (QUABTPaLUH, a
KaMnTo3on — «downstreams»-MexaHH3-
MOM, H 370 pacCMaTpHBaeTcd KaK BaX-
HOE JOKa3aTeAbCTBO B MOJB3Y TOTO, YTO
IIMTAaHUE B3BEIUCHHOM MHILEH BOZHUKIO
VY TNPEACTABHTENEH 3THX OBYX TAKCOHOB
HE3aBUCHMO, JTO COMIACYETCH C OTCYT-
creieM y Kamptozoa nienoma, a taicke
PACIONIOKEHHEM aHANbHOTO OTBEPCTUS
éHympy BEHUHMKA UIyNajel, HATHYUEM
NPOTOHE(DPHINEB ¥ CIIMPAILHEIM Apob-
JieHHeM gifua. Bee 3TH npusHaku He
BcTpevyawTest ¥ Bryozoa. Kammroson
HMelT obluMe mmd Bcex Spiralia cuba-
OOMOPG)HH, TaKHe KaK CNHpajJbHOE
ApoGiaeHue, TpoxofopHas THYHHKA,
npotonedprand U GopMUpOBaHHE Me-
sonepMsl U3 4d-6nactomepa. U Bee xe
poIcTBEHHbIE cBI3H Kamptozoa ocralor-

€3 IMMOKa HEolNpeneTeHHBIMY,

PAJHOOBPA3HE KAMPTOZOA

H3pectHo 150 puuoB KaMIITo30i1. B Ha-
CTOAILlIEE BPeMs OHH PACHPEAEIIIOTCH MO
YEThIPEM CeMEeHCTBaM, KOTOpbie ofpasy-
0T ABa TAKCOHA GoJiee BHICOKOIO MOpAI-
Ka. Loxosomatidae n Loxokalypodidae
TEPEICTABIEHB OOMHOYHBIMU XHUBOTHEI-
MH, JHHIEHHBIMH 3BE3IYaTOr0 KJIETOY-
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.HOTO KoMIuiekca. Yanmeuka u crefesiek
He pa3meneHnl CeflToil, U MPONCJbHEIE
MBILILIEI TPOXOAAT MEKAY HUMH Gecripe-
marcTeeuno, Pedicellinidae u Baretsiidae
OGBEIHHAIOTCA HAJMYHEM 3BE3A4MATOTO
KIETOYHOro KoMiviekca. [IpomonsHEe
MEILILIE CTeDenbKa W YAlIeUKu OTACHA-
I0TCH APYT OT ApyTa centoil. OTH KaMIl-
TO30H KOJIOHMAIBHEL

Loxosomatidae®: BonbIIMHCTBO ABISCT-
¢ KOMMEHCAIaMM MOPCKMX Oecrios-
BOHOYHBIX. AHATLHOE OTBEPCTHE IIPH-
MOAHATO HAZ AHOM ATPMYMA Ha BHI-
COKOM aHalbHOM KoHyce. UMerorcs
NpoTOHeDPHIHHN C pasfieNEHBIMH He-
¢dpunuonopamu. Loxomespilon, Loxo-
soma, Loxosomella.

Loxokalypodidae¥: MoHoTHH4ecKoe ce-
MeicTBO (T.€. ceMeicTBO ¢ €IHHCTE-
BEHHEBIM poAaoM). OOKHOIHBIE OCOOH.
Myckynarypa GecripeniATCTBEHHO THA-
HeTCA MeXIy valleykoi u creGenb-
KOM. 3Be304ATEHI KIETOYHSIH KOMII-
JIEKC M CETTTa OTCYTCTBYIOT. Loxokalypus.

PedicellinidaeF: AHabHOIO KOHYyCA HET,
aHANBHOE OTBEPCTHE M POT PAaCIIoNa-
raiorcd Ha gHe arpuyMa, IImpxyna-
IHA KPOBH OCYIIECTB/ICTCA 34 CYET
COKpATHTENbHBX KieToK. [Iporoned-
PHIMHE HMEIOT OOIIHi HedpruaHOTIOp.
HecerMeHTHpOBaHHEINH crefesieK U
€10 TIPOROABHBIC MEIUIIEI CIUIOLIHLIE,
JIV4MHKH NOIBEPTAIOTCS CIOXHOMY
MeTaMopdo3y, Nepen TeM KaK 0CeCTh.
Mpyosoma, Pedicellina, Pedicellinopsis,
Sangavelia.

Barentsiidae: AHaNTBHBI KOHYC HMEeT-
¢s1. IIMpKyNS1HSA XPOBH OCYLLIECTRIA-
eTcd COKpPaTMTeNbHBIMH KISTKaMu.
HporoHedpraHd WMel0T OOLIMI He-
dpumonop. Crefenck pasieneH Ha
cerMeHTsl. TIpoKcuManbHBI U AuC-
TAIBHBIA CETMEHTbI MYCKYIIBHEIE, TOT=
Ia KaK HNPOMEXYTOUHHIEC CEFMEHTH
JMIEHs] MBI, Ascopodaria, Barentsia,
Urnatella.

CYCLIOPHORA?

Cycliophora® — omHWH M3 OTKPHITBIX
COBCEM HENABHO TAKCOHOB BLICOKOTO
TAKCOHOMMYECKOTO paHra. B HacTosmnee
BpeMd B HETO BXOMUT OINH BUI Symbion
pandora — KOMMeHcan oMapoB. Bnep-
BhIe LMKIHOGOPH GBI 0GHAPYKEHH B
1995 r. P.Funch m R.M.Kristensen Ha
POTOBBIX 4acTsIX oMapa Nephrops norve-
gicus, mouMaHHOTO B Boftax danuu. Haii-
OeHwl U apyrde BHAH Cycliophora, Ho
OHH ellle He OMHCaHBl. Bce OHM XOMMeH-
CaJibl pakooOpasHBIX, B TOM YHUCE KPYII-
HEIX aMepHKAaHCKHMX OMAapoB H3 pola
Homarus. 310 — KpoOIUeYHbIE aleIOMH-
4ecKHe OHMIaTepaNbHO-CHMMETPHYHBIC
IIePBHYHOPOTHIE, BHELIHE HAIIOMHHAIO-
HIHe KOJOBPATOK.

KusHennbnit npkn Cycliophora oueHb
caoxHbiil. OH BKAIOYaET LMK C TOA0-
BBIM Da3sMHOXEHHEM, TIMKN ¢ BeCTIONBIM
Pa3MHOXEHHEM, CHESIYIO H MOIBHXHYIO
CTAOHM, MUTAIOLLYIOCA M HEMUTAIOIYIO-
Cd CTAIMH, 4 TAKXKe TPH Pa3HOBUIHOCTH
mynHeK. HHKAH ¢ MOMOBRIM K Oecro-
JILIM Pa3sMHOXEHHEM CBA3aHBI 001eit 111
HHX cHAg4eii GccrioNoil mETAMImeicA
cranmel (puc. 24.5). O1e0 ZJOMUHHDYIO-
1Wasg ¥ HeHTpaNnbHad CTAIHA XH3HEeHHO-
TO UWKIa H apeaMer GOMplIed 4YacTH
OCASAVIOIETO HAMOXeHUs. Tonbke Ha
3TOH cTauy ocobu mHKIHodOp MMEIOT
MAIEBAPHUTENBHBIN TPAKT M CNOCOOHBI
natatbesl. [IHTalomadca ¢Tajud camas
KpyIIHad, OHa JocTUTaeT noyTH 0,5 MM B
JUTHHY H XHBET, IIPUKPETIMBIIMCEH K 1ue-
THHKAM POTOBHIX YacTeil CBOETO XO3AH-
Ha. IIpoyre cTagHK SBIFIOTCA IOABUX-
HBEIMH H KODOTKOXHBYILLHMH,

®OPMA TEJA

Teno ocoGH Ha MUTAOLICHCS CTATHHA
COCTOUT M3 POTOBOH BOPOHKH, TYJIOBH-
ia, KOPOTKOTo crefenbka H KIENKOro
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Puc. 24.5. Cycliophora. Cuasruag nuramomwasics 0coGs Symbion pandora ¢ NpUKpeMUBLWMUMCH
BSPOC/IbIM CAMLIOM, BHYTPEHHEH TIOYKOH M CKOILTEHHAMH HeNUdxpepeHLUPOBAHHBIX CTBOJIO-
BbIX KJIETOK. BHYTpeHHMe NOYKHM HCITONB3YIOTCH LI 3aMeHbl CYILECTBYIOWIEH (THILEBAPUTEND-
HOH chcTembl ocobu. HemudibepeHuMporaHubIe MACCHl CTBONOBEIX KIETOK DA3BHBAOTCA B
HOABHKHYIO JIMMMHKY-NIAHAODPY, JHIHHKY-TIPOMETEA HIH B 3peNyI0 CaMKy. Y M306paxeHHOI
OCO0H Pa3BHBAECTCA CAMKA, KOTOPYIO OXHAAET IIPMKPENMBINHIICH caMell. OH CIAPUTCS ¢ CaM-
KO, KOTHia OHa CO3peeT ¥ BhIILIET HapyXy. OIONOTBOPEHHAS CaMKa NPOHIBEHET XOPACHAHYIO
JAMYAHKY, KOTOpas pa3’oBBeTCA B HOBYIO [TMTAIONIYIOCH 0COBb (nepepucoearnc us Funch P. and
Kristensen R. M. 1997, Cycliophora. In Harrison F. W, and Woollacott R M. (Eds.): Microscopic
Anatomy of Invertebrates, Vol. 13. Lophophorates, Entoprocta and Cycliophora. Wiley-Liss, New York.
Pp. 409—447)

HucKa (puc. 24.5). Porosas BoponKa Ha-
TMOMHHAET MEPEBEPHYTHIN KOMOKOIBYHK
CO PTOM Ha OTKPBITOM NEpEHEM KOHLE,
OKPYXEHHBIM DPOTOBBIM KOJIBIIOM MHO-
TOPECHHYHOTO SMUTEANA. PeCHHYKH co-
3HAI0T HUCXOMAILIYIO CHCTEMY CYCITEH3H-
OHHOTIO MUTAHHA. PoTOBast BOpOHKa CBA-
3aHa ¢ TYJIOBHILIEM Y3K0M H rHOKOM wreil-
Koit. KpynmHoe sitneBunsoe Teno mpu-
CoeqUHsIETCA X 6asajbHOMY NIpHEpenH-

TEIbHOMY JHCKY Y3KHM cTebenskoMm. Kak
CnedyeT M3 HA3BaHHMS, AMCK OBeCIevn-
BAaeT NMPHUKPEINIEHHe OCOOH Ha ITUTAIO-
Helca cTalHu K xo3suHy. Tysnopuile
COOEPXUT TMHIICBAPUTSABHHNA TPakT, a
TAKKE pa3BHBAKIIHECS TOJJOBHE H Hec-
MOMBIE CTAAHM.

CreHka Tea ocobH Ha MUTAOLIelicH
CTAlUH COCTOMT U3 KYTHKYJbI, SITHACD-
MHCa H OajaJbHOR MIACTHHKH. OnHO-
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. CTOWHBIA 3MHICPMHC ¢ MHKPOBODCHH-
KaMH TOACTHNaeTCA Oa3aNbHOY IACTHH-
Koil. OH MoXeT OBITh PeCHHIHBIM WU
HEPECHHYHBIM. BHEK/IeTOYHaA KYTHKY-
JIa CeKpeTHpyeTes munepMucom. Kyru-
KY/ia COCTOMT M3 TpEeXCNTOWHON 3MHKYy-
THKYIHI (KOTOpast HAMOMMHAST SIHHKYTH-
KYJIy UMKAOHEHpaTUi) U BOJOKHHCTOMN

MPOTOKYTHKY/Ibl. XHTHHA B KYTHKYIC -

HeT. Crebenek ¥ NMPUKPENTUTEABHHH
IHCK TIPEACTABIAKIOT COBOI HEKTETOYHBIE
o5pa30BaHHuA, OHH COCTOAT TOJNBKO M3
KYTHKYNAB, HemnpephIBHEIX CJI0€B IpoO-
JO/bHOH H KOJNBIIEBOH MYCKYJIATYPBI HET,
UMEIOTCH TONBKC OTOE/IBHbIE MBIIIITH,

U-o6pa3Huil THIeBapHTENbHEIA
TPakT HAYHHAeTCA KPYIHEM PTOM Ha
nepeaHeM KOHiIe BOPOHKH. OH OKpYXeH
KOJIBLIOM HepeCHHYHBIX SMHTEAHANBHO-
MBILCYHBIX KIETOK U KOJBIOM PeCcHHY-
HEIX KJIETOK 3muaepMuca. PoT oTKphIBa-
€TCHd B KOHMUYECKYIO POTOBYIO IONOCTh.
OHa TMOCTEIIEHHO CYXKASTCH, NMEpeXons B
Y3KMi MKLLEBOA, KOTOPBINA OTKPRIBAETCA
B ODBEMHCTEIH XENyIOK B TYJIOBHILE.
JAvHHBIA TpYOUATHIl pecCHUYHBIH KH-
IIEYHHK TAHETCSA OT XeNyIKa Bhepen K
KOpPOTKOM, HMelotell KYTHKYIAPHYIO
BLICTHJIKY, IpAMOIi KM1UKE, KOTOpas oT-
KpBIBAeTCd MEOUAHHHM aHAJbHHIM OT-
BEPCTHEM ¥ OCHOBAHMSA POTOBOM BOPOH-
KH. 3a HcxiIoueHHeM MpsMoil KHEIKH,
0o0pa3oBaHHOH 3NMUTENHANTBHO-MHIIEY-
HHMH KJI€TKaMH, TacTpolepMHC BCex
OCTATBHHX OTHEJIOB MHIIEBAPUTENIBHOIO
TPaKTa PeCHUYHBIN ¢ MWKPOBOPCHHKA-
MH H He HMEST KYTHKY/IBL.

Hu Ha omHOH Zpyrod cranMM XH3-
HEHHOTO LMKIa, KpoME MuTalomeiicd,
y ocobu Cycliophora HeT HH MHAILIEBADH-
TENBHOI'O TPaxTa, HH 3HAoAepMEL. Ko-
POTKOXUBYL{HE MOABHXHBIE CTaIHK Cy-
LIECTBYIOT 32 CYET IMTHLIH, HaKOIUIEHHOH
Ha CTaguu NHTAHHA.

PortoBag BOPOHK2 ¥ NIHLIEBAPHUTENB-
Haf CHCTeMa Kaxaod ocofiv Ha CTaaum
TIHTAHHA HENPEePEIBHO ACTPAIHPYIOT H

OOHOBIAIOTCA Onarogapsi BAYTPeHHHM
MOYKAM, BOCIONHAS YTPAaThHl B NHINCBa-
PHTENBHOM TpakTe. BHyTpeHHee NOYKO-
BaHHME He SBMAETCH PAaIMHOXCHHEM, TaK
KaK B XOZe ero cosgacics JIMIIL HOBas
pOTOBasA BOPOHKA H MUIIECBADUTENBHEIR
TpakT Anf muTatomelics ocodu, a He
MOABAETCA HOBHT OpraHusM. 910 Ha-
MOMHHAET PErcHEPAUHIo IOIUIIHIOB,
CBOMCTBEHHYIO MIIAHKAM,

HonocTtH Tena Hetr. IpoMexyTKH
MEXIY SMHISPMHCOM H racTpOISPMHCOM
3AMONHEHEI BaKyOIN3HPOBAHHBIMH KJIET-
KaMHi. MeseHXMMHBIe KJISTKH CORepXar
KPYIIHEIC BAKYONH C TeieoOpa3HEBIM CO-
JepxuMbiM. OHH HIpaleT poib THIPO-
CTATHYECKOTO CKEeTa, a TAKKE CIIVXEKAT
IS HAKOILIEHMS IHIIEBHIX 3aIacoB.
MBInIEl IpeACTaBACHB OTACNBHEIMH
MHOI[HTAMH, KOTODEIE JIEXaT Mexay Oa-
3abHBIMH TUIACTHHKAMH STHIEPMICA H
racTpoaepMuca. ETMHCTBEHHBIN MHOUHT
OKpYKaeT MHIeBod U obpasyer cHUHK-
Tep B MECTE COeTHHEHUA pOTOBCI MoJo-
CTH H NHIIEBONA, YeTHpe KOco HCYep-
YeHHBI¢ MHBIIIE, TIHYWHECS oT obnac-
TH AHAJBHOTO OTBEPCTHA Yepe3 TYIOBH-
e K MeCTY NPHKpEnNeHKd PAIOM CO
crefeNbKOM, ABHIAl0T POTOBYIO BODOH-
Ky. HekoTophie MBILUUK CaMLa HMEIOT
MONEPEeYHYI HCUYepYeHHOCTs, JTlpoTo-
He(PUANH ¢ MHOTOPECHHYHBIMH TEPMH-
HalbHBMH KieTKaMH TIPHCYTCTBYIOT ¥
XOpROUIHON JMYHHKH, OOHAKO HA Apy-
THX CTagMAX XH3HEHHOTC LIMKJIA OHM HE
HakIeHbI.

Heprrag cuicteMa ocodeil Ha TUTam0-
wiekicd CTaauH M3ydeHa caabo. He ni3be-
CTHO Jake, KaK PACToiaraeTcs MO3r Mo
OTHOIIeHHI0 K KumesHuky. [IpH3Haku
HEPBHOH TKaHM OBETH OOHapyXeHH B
OCHOBAaHHH POTOBOH BOPOHKHU M PATOM
¢ NHINECBOIOM. BepoaTHO 310 MecTO pac-
MONOXeHHA HEPBHOTO TAHTAMSA (CM.
puc. 24.5). IIprOGAu3uTEeNEHO TaK {(MEX-
OY PTOM H aHYCOM) OH PAacIIOJIATaeTcy ¥
kamrrro3oii. ITapa NponoNbHBX HEPBHEIX
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CTBOJIOB HACT OT STOI0 TaHT/IMA HAZAN
yepes TYNOBHILE.

Bce oco6H Ha mmapalomiedt cramuu
HMEIOT XOPOWIO PA3BHTHIA ABYXJIOMACT-
HOH HepBHHI raHrmuit. TTocKonbKy y
HHX HET THLUCBAPHTEABHOH CHCTEMEL,
HEeT BO3MOXHOCTH ONPEHeIHTE NoJIoXe-
HHE TAHIIHA 10 OTHOIIEHHIO K KHIIEY-
HHKY. ¥ muraiouleiica ocobH He GBLUIO
HaHAeHO HUKAKHX OPraHoB yyBeTs, Oco-
61 MOABMXHON CTaIMM HMEIOT MHOTO-
YHCTEHHBIE CEHCOPHBIE PELEIITODH.

PASMHOXEHHWE
A XH3HEHHBIN IIHKI

Ku3HeHHbII UK BKTIOYaeT mono-
BO¢ M Gecronoe pasMHoxeHne. OHH CBA-
3aHHL APYT ¢ IPYTOM CHAMYSH NMUTaroiiei-
¢ cranHed. B mononHeHue K BHYTpeH-
HHM TIOYKaM, KOTOpPbIe MPOU3BOIAT TOMb-
KO HOBBI¢ CTPYKTYPHL IMHILCBAPHTENLHOR
CHCTEMB!, KaXOas NUTAOWAsICE 0Co0b
COACPXHUT Maccy HemndupepeHIMpPOBaH-
HBIX CTBONOBMX KAeTOK (CM. pHc. 24.5),
KOTOpHI€ ¥ pPa3sHBIX 0Co0eil crocoOHE
muddepeHUHPOBATECA H JABATH NOABIK-
Hble CTAARH TPEX pa3IMIHEIX THIIOB. BT0
«IHYMHKA-TIAHI0Pa», <IHYHHKA-IIpOME-
Teli» U 3pesias caMKa, HO KaxIas THTa-
101a9CA 000k MPOU3BOAUT TONBKO ONHY
u3 HuX. Kaxpad noasikHas cranus pas-
BUBAETCA BHYTPHU KYTUKYNSAPHOM BHBOI-
KOBOHM CYMKHM NHTaonielica ocobu, rae
OHA BCKaApMJIHBAcTCA Yepe3 I[ICEBACILIA-
ueHTy. Korna ee¢ pazpurve 3apeplieHo,
OHa AOKMAAET MUTAICIIYVIOCS CTAIHIO.

BECIIONOE PASMHOXKEHHE

B Gecnonom mmkne cTBOMIOBEIE KJIET-
KM IHTaIOLIEHCH 0co0H Mpou3BonsaT Gec-
HOAYID «IHYMHKY-HaHAO0pY» C POTOBOH
BOPOHKOH H MHILUEBAPUTENLHBIM TpaK-
ToM. Co3peB, MMYMHKA-TIAHAOpa, LIHHA

KoTopoii oxono 100 MxM, nmokuzgaer mu-
TAKLLYIOCS 0COOB H IOM3eT Ha BEHTPAih-
HOM PECHUYHOM TioNe. 3aTeM OHa IIpH-
KPEeIUIAETCA H Pa3sBHBACTCH B HOBYIO
0co6b MUTAOIIENC CTAHH, NO-TIPEXHE -
My Ha TOM Xe omape., Ha3sanmue 3t10if
JHYHHKE JamH 3000014 13 Jaunn Oyrk
(Funch) u Kpuctencen (Kristensen). .
OHM oOHapYXWIM €¢ HEOXHIAHHO, KAK
Obl OTKpHIB sMK [laHgops!, orciona u
Ha3BaHve. CHayana OHM IOAAraiu, 4ro
CYILLECTBYET BCETo ONHA NMOABMKHAS CTa-
AU — XOpAOMAHAS JMYMHKA, HO Heq-
XKMIAHHO HAlUIH JTHYHUHKY-TIAaHIOpY, 3a-
TeM CaMlIa H CaAMKY, a COBCEM HeJABHO —
ellle M HOBYIO MYXCKYIO JTHUMHKY-TIPO-
MeTes (OHA MOKa HE OIHCAHa), TaK 4To
OTKPBITHA MPOAOIKAIOTCA,

INNOJIOBOE PAIMHOXEHHE

Huxmrodops! pasneasHononst. Y Hux
UMEETCd NOJOBOC pa3MHOXEHHE, B HEM
YYaCTBYIOT CAMLEI M CAMKH, KOTOpHe
MPOMCXOJAT GECIIONBIM TTYTEM OT Pa3HBIX
NHTAOIHXCA ocobeil. U3 CTBOMOBRIX
KneToK omHeill nuTalollelica ocobu ob-
Pa3yeTcsl MyXCKad JIMYMHKA (JIMYMHKA-
IIPOMETEH), a M3 CTBOJNIOBEIX KJIETOK JIDY-
ro# ocobu — 3penast caMxa.

Jimmuka-npomerelt sBIIETCA He3pe-
JBIM CaMUOM 0€3 penpoAYKTUBHEIX Op-
raHoB. OHa BHIXOOUT W3 NMHUTaWLIEHCS
0Cco0H, GBICTPO OCemaeT HENomaneky u
JereHepHpyeT. M3 HeCKONBKMX KIIETOK
ACTeHEPHPYIOWEH THYHHKH-NpOMeTed
PasBHBAETCA PYHKIMOHHPYIONIHH CaMeLl,
OH IUIBIBET K APYyroit MHTAIOIEHCT OCOo-
61 (KoTOpas MOMKHA MPOM3BECTH CaM-
KY) H TIPHKPEIUIETCS K €€ MOBEPXHOCTH
KYTHKYAAPHBIM TIPHKPENHTEIbHEIM JHC-
KOM (cM. puc. 24.5). 3necs oH qoXuna-
€TCs MOMEHTA, KOIJa W3 IMUTaloleiica
CTAIHN BHHAET NOJTOXKAAHHAA CaMKa,
Herepnennso oXxMaamomuil ee caMel
NEPENONMHEH CNEPMON U HMECT OTPOM-
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HbII KYTHKYJISIPHBIA TIEHUC, HO Mapbl y
“Hero roka HeT. B mHy camen cocraBis-
eT OKOJIO YeTBEPTH MUTAIoIeics 0cobu.

TeMm BpeMeHEeM M3 CTBOJIOBBIX KIETOK
BHYTPM IUTAlOLIeics 0co0H, K KOTOPOi
NMPUKPEITUIICS caMmell, pa3BUBAETCs CaM-
KA C EIMHCTBEHHBbIM siilioM. B 3pesiom
COCTOSIHMM CaMKa HarmoMWHAaeT JWYHH-

Ky-TIaHAO0pY, HO MMEeT BHYTPHU OOLMUT.

Kak TOJIbKO OHa BBIXOAWT U3 MUTAIOLLEH-
cs1 ocobu, camell o1uIonoTBOpseT ee. s
3TOr0 OH MCIOJIB3YET CBOM KYTHUKYJISAP-
HBII TIEHWC, TaK YTO OIUIOAOTBOPEHME
HOCHUT Xapakrep BHyTpeHHero. Oninonor-
BOpPEHHAs caMKa (Ternepb YXKe ¢ 3UroToi
BHYTPM) YIUIBIBAET MPOYb OT IMUTAIOLICH -
csi ocobu, Kotopast ee nopomwia. OHa
MIPUKPEIUISIETCsl HenmoaaieKy (Bce elie Ha
TOM X€ OMape) M IOCTEeNeHHO JereHe-
pUpYeET.

W3 31roThl EreHepUpyIoLIeil caMK
pa3BUBAETCH XOPAOHIAHAA NHIMHKA (PUC.
24.6), koTopasi MOKKUIAET JIereHepupyIo-
1Iyio caMKy. XopaouaHasi TU4MHKA Ha-

MOMMUHAET JTMYUHKY KamnTo3oi. UmeH-
HO 9Ty JWYMHKY OOBIYMHO CPaBHHMBAIOT C
Tpoxogopoit. XoprouaHas AUYUHKA
MpeICTaBIsieT cob0I0 paccelUTelbHYIO
CTafinio, KOTOpasi pa3bICKUBAET HOBOIO
xo3suHa, OceB Ha HOBOM OMape, oHa
npeBpallaercs B HOBYIO TMHUTAIOLLYIOCS
ocobp. Clie10BaTeILHO, HOBBIE MUTAIO-
mmecs 0codu MOryT BO3HMKATh B Pe3YJib-
Tare OECIoJoro pasMHOXeHHUA (4epes
CTAINIO IMYMHKU-TIAHIOPEI) MM 3a CHET
TMOJIOBOTO Pa3MHOXKEHUS (Yepes CTamauio
XOPJOWIHON JTUUNHKM).

KurioueBoil 0COOEHHOCTLIO CTPOEHUS
XOPAOUIHON JIMMMHKU — BEHTPaJIbHBINA
OMOPHBIA cTep:keHb. OH NpeacTaBadeT
co00it TSK M3 npubansuTeasHo 50 auc-
KOBWJ/IHBIX MBIIIEYHBIX KJIETOK, Ha3BaH-
Hblil TaK 3a HEKOTOPOE CXOJICTBO C HO-
toxopaom Chordata o cTpoeHHIO U Yilb-
TpacTpykrype. LleHTp Kaxnoil KJIeTKH
3aHAT KPYIHOI Bakyosibio, 1o nepude-
PUH KOTOPOH MMEIOTCS COKPaTUMBbIE
¢dunamenTsl. XopaOHIAHLIH OpPran OKpY-

CoennHHTETbHAS
Hora TKaHb KyTtukyna JlopcanbHblif Opraq
Buytpen- g
H#AS TIOYKA Mo3roBoii raHTauit

WIHBIH

[TpononbHbIE MBILUTLIBE opram

BenrpanbHbie pecHHdku PecHUuHBIE
MONIOCKH

IMporoHedpunnm

50 MM

Puc. 24.6. Cycliophora, xopmnouanas Jnuunka Symbion pandora (Bun cboky cripasa) (uz Funch
P. 1996. The chordoid larva of Symbion pandora ( Cycliophora) is a modified trochophore. J Morphol.
230: 231— 263. Hcnoavavemes ¢ paspewenus Wiley-Liss, Inc., a subsidiary of John Wiley & Sons,
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XeH fazambHO# ruacturkoil. Ilpogons-
HBIC MBIIIBI BXOAAT B OPTaH U MpH CoO-
KpallleHWH H3rubaiot ero. UM npoTiBo-
AEHCTBYET 3MaCTUYHOCTE cTepxH:A. [To-
AOOHBbIE CTPYKTYPH BCTPEYANOTCH ¥ 060-
JIOYHHKOB, TOJIOBOXOPNOBEIX, IO3BOHOY -
HBIX H OpIOXOPeCHUYHBIX. XOpAOHAHAS
AWYUHKA HMEET Mapy NpoToHehpHINER
M IBYXAOHACTHONH Mo3r. BrimeneHus ee
TNICPCOHNX BCHTPANBHRX KICHKHX XKenes
HCNOAB3YIOTCA IS MPHKPEeNJIeHua K
MOKPOBAaM HOBOTO XO3AMHHA.

SKOJIOoTHA

Huknuopopa Symbion — OGLIMHBIH
KoMMeHcar oMapa Nephrops, U3 42 o6-
CAEI0BaHHBIX OMApoB 75 % Grito 3apa-
XeHO UuknuodopamMu. Mx Haxoguiu
MPHKPENHUBLUUMHICS TONBKO K LIETHHKAM
MaKCH/UI M MAKCHUTHIIEA, HO Ha OMHOM
XO3IMHE MOTYT NPUCYTCTBOBATD THICAYH
NUTAIOUINXCA cTaguil. Symbion nurtaer-
CA B3BECBIO M3 TONIIM BOAK: B €ro KH-
LWIeYHHKE ObUTH OOHApYXeHBl AUATOMO-
Bbl¢, OAaKTepUH, NpPOCTEillllie M MHHe-
PaJbHbIe YACTHIIHL.

OHUIOTEHUA
CYCLIOPHORA

Cycliophora — 310 oTnenbHEBIH Tak-
COH OHTATEPANTBHO-CHMMETPHYHBIX K~
BOTHHIX, U1 ero ocoBelt xapakrepHO
Hanuaue Gecronolt muraoweiics cragun

{V KOTOpO#H MMEITCS BHYTpEHHUE TOY-
KH) ¥ TaKOe ABCHHE, KAK PereHepanus
KunIieYHuka. MiMeetes Tpu Tuna ceobon-
HOILTaBAIOIIHMX THYKMHOK (BKTIOYAs YHH-
KaJTbHYIO XOPIOMAHYIO IMIMHKY) # MOA-
BIDKHBEIX CAMUOE H caMok. Llnknnodo-
PBl HMCIOT CXOACTBO ¢ KaMIITO30AMI,
MIUAHKAMH, LIHKIOHe HpaTHIMH, KOJIOE-
paTKaMM M Jaxe ¢ xopaoBeiMu. Hykne-
OTHAHAA TIOCNEeI0BATENLHOCTD 188 pHbo-
comuoit PHK muxmuodop nemonctpu-
PYeT CXOICTBO C KOJOBPATKAMH H CKpe6-
HAMM. C MIIAHKAMH uEKAHOMOp cBin-
XAI0T TAKHE NPH3HAKH, KAk U-o6pasHblii
KHIUCYHHK, TINTAaHHE B3BECHIO, pereHe-
pauusd TIOMHIMNAA M PeCHHYHBIE 31THTe-
JHanbHBIC KICTKH. M3 3THX npH3HAKOB
TONLKO Per¢Hepauuio MOAHNMAA MOXKHO
paccMaTpPHBATL KaK CHHANoMophuio obe-
ux rpynn. C KaMnTo3oaMu HHKIHOgop
cOMIXAeT OTCYTCTBUE Le/IoMa, PIIBTpa-
LHs IO THITY «downstream» ¥ OTCYTCTBHE
TPHMEPHOCTH B CTPOeHHHM. TaK Xe KaK
MHOTHe Kamptozoa, UHKAHOGbOpH BeAYT
SMHU30HHBIA cOpa3 xu3uu, umelor U-o6-
Pa3sHbIl KWIIEYHHK M PECHHYHBIC 3MH-
Tenuanbdeie KIeTku. Bumnmo Cyclio-
phora Gmke Bcero x Kamptozoa. Kak
BOZMOXHBIE CHHATOMOphUH IS 3THX
ABYX TPYIIIT MOXKHO PacCMaTpHBATh 3MH-
30MHBI# 00pa3 XM3HH U CXOACTBO B CTPO-
¢HHH JIHYMHOK, B YACTHOCTH HAJIHYMe
AnMKaNbHOTO H GPOHTAILHOIO OPTaHOB.
Bo3MOXHO, HMKINOGOP MOXHO pac-
CMaTPMBATh KaK IPYMIY, CBA3bIBAIOLIYIO
Mexny coboit Bryozoa m Kamptozoa,

{em. . 25 «Lophophoratas).
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LOPHOPHORATAS?

PHORONIDAF
BRACHIOPODA?
®opma Tena

Jlododop n nuranue

Opranuzanus
H (hyHKIMOHMpOBAHKE
BHYTPEHHHX OPraHoOB

Bocupoussenenue
W pasBHTHE

PasznooGpazne Brachiopoda
BRYOZOA"

®opma Teaa

DopmMbl KOJIOHHIH
Ilonumopdusm 3001108
Memx3o00naHbIe OTBEPCTHSA

DyHEKyIspHAS  CHCTEMA
Myckyaarypa
IIuranne

l'azoobmen, BHYTpeHHMI
TPAHCIIOPT, HEPBHASA CHCTEMA

DKeKpeums

Bocnpoussenenue
H pa3sBHTHE

Paznoobpa3zue Bryozoa
®uuorenns Bryozoa
OUJIOTEHUSA
LOPHOPHORATA
OUITOTEHETUYECKAS

CUCTEMA
LOPHOPHORATA




PH TAKCOHA BOAHBIX LICIIOMMYECKHX

OUaTepaIbHO-CHMMETPHIHBIX K-
BOTHbIX -- Phoronida, Brachiopoda u
Bryozoa — mpu TpaaMuMoHHOM KNacCH-
bukaumn o6reaHHSAIOTCS B rpymmy Lo-
phophorata (cM. puc. 25.34; 25.35). Bei-
TAHYTBIC, YepBeoOpasHbe (HOPOHHILI
HanoOMWHAIOT TOHKHX MOPCKHX aKTHHMIL
HJIH CEACHTAPHBIX MHOTOILIETHHKOBHIX
4epBeH; IBYCTBOpPYATHIE 6paXHOMOABI
BBITJIAOAT KAK MOJUTIOCKH, 2 KOJOHHANL-
HBIC MINAHKK MOTYT HallOMHHATh MOp-
CKMX BOAOpOCNel, KOMOHHUANBLHBIX ac-
LUUIHE WK KOJIOHHH MUHHMATIOPHBIX KO-
PaJuIOR,

Jlododoposrie — 310 cHasTMe opra-
HHM3MHl, IMHTAKIIHECS B3BEIICHHBIMHA B
BoAe YacTHilaMu. HIX Teno zaxmoueHo B
CEKPETHPYeMHH HapyXHEIH CKeNeT, ABy-
CTBOPYATYI0 PAKOBHHY WIH TPYGOUKY ¢
CAMHCTBEHHBIM oTBepcTHEM. TTocKonbKy
BCE COOOLICHHE ¢ BHELIHEH cpenoit (nu-

TaHHe, AeeKalms, FKCKPELUs, BHIBENE-

HHE MOJOBBIX IPOAYKTOB) OrpaHHYEHO
OTBEPCTHEM IKIOCKENETE, PAKOBHHBI HTH
TPYOOUKH, TO POT, aHANbHOE OTBEPCTHE,

He(PUAHOMOPH M FOKOIIOPH pacloNiara-

10TCA OMN3KO APYT K AyTy Ha OfHOM (Te-

peaHeM) koHue Teda. Kmueynnk U-06-.

Pa3HO H30THYT (CM. PHC. 25.25, 4). AHam,-
HOE OTBEPCTHE PACIIONOXEHO JOPCAIEHEE
pTa. MoXeTr mpHCYTCTBOBATH OflHA WIH
Gonee nap MeTaHepPHIMER HTH HEAOMO-
AOYKTOB, H, €C/IH TAKOBHE HMEIOTCH, MX
MOPBI TAKKE HAXONSITCA CIiepen.
Jododoposnie TIHTAKTCA HCITONB3YSA
sododop, WM BEHIHK FOMBIX, MOKPbL-
THIX PECHHYKAMH' LIYTIANEl], OKpYXalo-
WHX poT (cM. puc, 25.2). JopcanbHoe
AHANTLHOE OTBEPCTHE JICKUT CHAPYNCH OT
BeHUYHKa 1yTanel, Ho TOOGNH3IOCTH OT
Hero. Jlogodop npeacrapaser coGoi
IPOTHBOTOTHYIO CHCTEMY 111 cGopa B3pe-

UWICHHBIX B BOAE MHINEBLIX YacTHI. Ero
TIOKPHITEIC PECHUYKAMH LIYTIANBLA Opra-
HH30BaHH B BOPOHKY, Y3KHIH KOHel Ko-
TOPO OKpYXaeT por, a IMPOKHH KO-
HELl OTKPBLIBAETCA B BOAY (CM. pHc. 25.17;
25.25). JlatepanpHhie peCHHYKH TI0 CTO-
POHaM IUyNanell co3faloT IOTOK BOARI,
KOTOpas CHa4ajlla BXOOMT B IUPOKHIL,
OTKPHITHL KOHELl BOPOHKH, a 3aTeM Bhbi-
XOIOUT HAPYXY B NPOMEXYTKaX MEXIy

- WwynansUamu. B3peiueHHbie yacTaukwy,

3alepXaHHbBIC NaTepaNbHLIMH PECHUYKA-
MM, CBA3BIBAIOTCA CNM3BIO H BMECTE ¢ Heil
TOHATCA KO PTY PPOHTANBHBIMH PECHHY-
KaMH, pacImoJIOXEeHHBIMH Ha TIPOTHBO-
TOYHOMH (BHYTPEHHEI!) IOBEPXHOCTH 1iy-
marer.

Teno nogodoposrix pasnencHo Ha asa
(BO3MOXHO, TpH) oTAena, Kaxauil M3

. KOTOPHIX BMEIIAET LEAOMHYECKYIO [10-

Jocte. Ilepsblit otoen Tena — mesoco-
Ma, copepXalllag Me3oUeab, WK Jobho-
dopaneuniii uenom. ododop aengercs
9acThIo Me30coMbl. Boabiliasn vacte Teia
NpEICTaICHA ‘3amHell MeTacoMol, WiH
TYZOBHMILIEM C METALIENEM, T. €. TYJIOBHII-
HBIM LenoMoM. Kpoweunas mnepenne-
AOpCANbHAsA NOMI — 3MHCTOM — MOXET
NpeaBapATh NEPBLIE OTACH M HABMCATD
Haza pToM (cM. pHc. 25.2). Bnucrom Mo-
HET CYUTATECH FOMOAOTHYHEIM IIPOTOCO-
Me, a ero NoIoCTh — npotoueneM. (Ipu
YTE€HHH 3TOTO ab3aua y UMTaTeIss MOXET
BOZHHKHYTh ITYTAHHIIA B [OA0BE, [IO3TO-
MY HeOo6XOAMMO JATh paspacHeHue. Co-
IJIACHO TPAAMIIMOHHON TOYKe 3peHHd,
J0(poopHEIE — TPHMEPHEIE XHBOTHHIE,
NpH 5TOM SMHCTOM — 3TC MEPBBIA OT-
Aen (MPOTOCOMA) TeJIa, ero LEMOM — 3T0
NPOTOLEND; JohoDOp NIPHHAZNEKHT KO
BTOPOMY OTACNY Teja (ME30COoMe), ero
UeIOM — ME30LEdb;, TYIOBHILE — 3TO
TPETHI OTAE Tena (METacoMa), ero Lie-
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JomM — MeTauenb. B mocnennue rojsi
HEKOTOPBIE ABTOPbI OTKA3bIBAIOTCS OT
TPAKTOBKM 3MUCTOMA KakK 0coboro or-
nena tena Lophophorata u He paccmar-
PUBAIOT CYLIECTBYIOLLYIO B HEM MOJIOCTh
Kak nenoMuueckyio. Ilpu TakoMm noaxo-
JIe ME30COMa OKa3bIBAETCH CaMbIM [ep-
BBIM OTAEIOM Tena. — [lpumey. peo.)
Aiinexinerkn nododopoBbIX ToaBep-
raloTes paguaibHOMY JpO0JIEHUIO, B pe-
3yJbTaTe SMOPHUOHANIBHOrO pPa3BUTHUS
hopmupyloTes nesarMueckue JTUIUHKH,
KOTOpbIE TpeTepresalnT mMeramopdo3 u
MpeBpalaTcs B CUASYUX OEHTOCHBIX
B3POC/IBIX XHMBOTHBLIX, MHOIIa B cocras
Lophophorata skatouaiotr u Kamptozoa,
OHAKO, XOTs1 OHM 06/141a10T BEHUMKOM
TIOKPBITBIX PECHUYKAMM IIyNalell BOK-
pYI pPTa, Y HUX €CTh Psijl BAXKHBIX OTJIH-
4YWii: cnupanbHoe (a He paaualibHOE)
npobneHue gifua, oTcyTcTBUE LeaoMa (B
TOM YMCJIe HET LEJTOMUYECKHUX [TOJIOCTEN
M B LIYNaiblax), aHAIbHOE OTBEpCTHE
pacrnojaraercss BHYTPM BEHUMKA 1yria-
nen (a He BHe ero, Kak y Lophophorata).
bonee Toro, wynaibua GyHKUMOHUPY-
10T MHAYye: TIOTOK BOMbl MPOXOTUT MEX-
1y LynajibliaMid BHYTPb BEHYUKA U Bbi-
XOJUT BBEPX B LLUPOKOE OTBEPCTHE BO-
poHKH, Toraa kak y Lophophorata na-
MpaBjieHNe MOTOKA BOIbI 06paTHOE.

PHORONIDA?

Phoronida Bxkiiouaior Bcero jia po-
na — Phoronis u Phoronopsis, w 14 Bunos
4yepBeobpasHbiX, CUAAYMX, OEHTOCHBIX
KUBOTHBIX, OOHApYXMBAEMBbIX JIIbL B
Mopsix. BHeniHe oHM OuiIaTepanibHO-CHM-
METPUYHBI, OJIHAKO BHYTPH OHM aCHM-
METPHUUHBI ¢ NpeobialaHueM JIeBOil CTO-
poHsl. ([TpaBuibHee ckaszarh, 4TO y He-
KOTOPBIX BUAOB (DOPOHMI UMEIOTCS Yep-
Thl ACUMMETPHM, BbIpaXKalolluecsl B Ha-
JIMYMM HEPBHOIO CTBOJIA TOJILKO C JIEBOM
CTOPOHB!I M YBEJIMYEHHBIX pa3mepax Jie-

BOro Hedpunusi. — Illpumeu. ped.) ®Do-
POHUIBI OOUTAIOT B CEKPETHPYEMBIX XM-
THHOBBIX TPyOOUKax, 3apbIBUIMCH B Te-
COK WJIM IPUKPEIUISSICh K KaMHSAM, pa-
KOBMHAM M JIpYTUM OOBEKTAM B HeErjiy-
6okux Bonax (puc. 25.1; 25.2). Hekoro-
pbie U3 HUX 00JIaaI0T APKUMHU 3eJICHbI-
MU stodpodopamu. Heckonbko BUIOB,
TAKWX KaK NPpUMUTUBHBII Phoronis ovalis,
BBICBEPJIMBAIOT PAKOBUHBI MOJIIIOCKOB
WM U3BECTKOBBIE KaMHH, (Xapakrepuc-
TuKa Phoronis ovalis Kak TIPUMATUBHOTO
BUIA (POPOHM]I COMHUTEBHA. — [Ipumey.
ped.) Phoronis vancouverensis, oburaio-
Mt y Tuxookeanckoro nobepexnss Ce-
BEpHOIi AMepuku, yacto dopMmupyer
QONBLIME CKOIUIEHHMS MepervieTarolnx-
cs1 ocobeit. DopoHUIB UMEIOT B JUTHHY
or 2 1o 20 cM ¥ auwb 1 —2 MM B aua-
metpe. bonbiunHeTBo (hopoHna oburaer

Puc. 25.1. Phoronis hippocrepia ¢ nobepexwuii
Esponsl, HOxHoit Adpuku u Bpaswiun,

Ckonenus Tpy6odek KOpOMKON NOKPBIBAIOT KaM-

HH, PAKOBMHBI W Kopawibl. OBparute BHUMaHUE

Ha noakosoobpasHbiil Jododop BBepxy cripasa

(uz Emig C.C. 1974. The systematics and evolution

of the phylum Phoronida. Z. Zool. Syst. Evolut.-
Sorsch. 12: 128— 151)

Mipsiljurassic.oruf



114

ITABA 25. LOPHOPHORATAS"

B OTHOCHUTEJIBHO HErJlybOKMX BOAAaX KOH-

THHEHTANBHBIX 11eab(OB.
LHununapuueckoe tesno GOpOHUI JIn-

1IEHO NMPUAATKOB WK BHewHei nudde-

«[porouenbs»

Jlodrochop

JKILY Mesolenem

peHLMALWK HA OTHAEJIbI, 32 UCKITIOUCHHU -
eM Opocalollerocsi B 1jiaza NepeiHero
nododopa, a Takke B3NYTOM 3aaHeit am-
nyast (puc. 25.2). DnucToM npeacTasaseT

Ts—— CpesaHHble mynansia

BrucTom
Mesouenn
AHamBLHOE OTBEPCTHE

Meranedpuami
Cenra MexXIy NpoToLeIeM H Me3oueneM

% 11 coMarouenem
£
\\ [Muieson

Boexonaummit KpoBeHOCHBIN cocyl

Kuieunuk

~
~

Hucxopsuas BeTBb KMILIEYHMKA
MeTauens

Jlopcanbnas cropona

HepsHulii cTBON

Hucxopsumnii KpoBeHOCHLIN cocyi
Bocxoasuias BeTBb KHIIEYHHKA

Kannmsp

Bocxoasiiimii KpOBEHOCHBII COCYL

lNonana

Bocxonaummii kxposeHOCHBI cocyn

KunieuHuk

Hucxonsuinii KpoBeHOCHBIN cocyll

Puc. 25.2. Phoronida, anaromus:

A — nonoxeHue B Tpydke; b — BHyTpeHHss aHatomust (A u b — ¢ uzmenenuamu uz Vandergon T. L. and
Colacino J.M., 1991. Hemoglobin function in the lophophorate Phoronis architecta (Phoronida). Physiol. Zool.
64: 1561— 1577. University of Chicago Press. Ilepenevamuigaemen ¢ paspeuenus)
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Benrpanbuas cropona
Mecto 06pa3oBaHuA HOBBIX LIyNAJEL
Dnuctom \

JlodochopansHmrii -
opraH %
(kene3ucroe - \

yraybnenne)
BuewrHuii rpebers

Buytpenumii rpebens

Jododopa /
nododopa

CrmpansHast -
3aKPYYEHHOCTh

nopopopa  / AHAILHOE OTBEPCTHE
Hedpnanonop  Hedpuanansusiii rpebeHn
Jlopcanshan cropona
b

Puc. 25.3. Phoronida, crpoenue nogodopa:

A — Phoronis architecta; 5 — Phoronis australis (sun cnepeau). Pot Haxonures Ha CPEeNUHHON THHHUHN TIO]]
HABHCAIOUIMM STMHCTOMOM M MEXIY ABYMs psaaamu mynaneu (5 — no Shipley)

c000#1 HeDOJIbLLIYIO AOPCATBHYIO CKIIAKY,
HABUCAIOILYIO Hajl prom (cMm. puc. 25.2,
b; 25.3, b) U BMELIAIOILYIO TIPOCTPaH-
CTBO, YaCTO paccMaTpMBaeMoe Kak Ipo-
TOLEJ/Ib, HECMOTPS Ha TO YTO 3TO, BEPO-
ATHO, TIPOM3BOAHOE OnacTouesisi, a He
Hejsoma, Mesocoma, pacrionaraioniasicst
HEMOCPEACTBEHHO TMO03ajJM 3MUCTOMA,
Hecet aododop u pot. Jlododopaasuiii
nenoM (mesouesns) GopMUPYET KOMBLO B
ocHOBaHUHU Joodopa u MocwUIaeT BeT-
BU B Kaxioe uiynanbue. Tynosuiie (Me-
TacoMa) rpenctaBiasier coboi camyio
DOJIBLIYIO YaCTh TEJla, KOTOPasi BMEILIAET
TYJIOBHIIHBIA WeJaoM (MeTalens).

B npumutusHom ciyyae sododop
npeacrasisger coboil OKpPYribliA, Hecy-
WM ynanbua, rpeGeHb BOKPYT pTa U
anuctoma. Yame, oanako, nododop
npuobpetaer dhopMmy mnojaymecdaua Win
FOAKOBBI M3 IABYX NApaLIEIbHBIX PSIOB
mymanen (cMm. puc. 25.2, b; 25.3, b).
C BeHTPaIBHOI CTOPOHBI OH U3rHbaeT-
ca ayroi (puc. 25.3, B) takum obpasom,
4TO OJWH TpebeHb NMPOXOAMUT BhIllE, a
IpYrol HUXKe POTOBOTO OTBEPCTHUS.
«Pora» nonymecsiua HanpasieHsl aop-

CaJIbHO M MOTYT 3aKpYYMBATHCS HAMOM0-
Oue cnmpanu ¢ Kaxnoit croponsl. Jlo-
(oop — ocHOBHOIT OopraH razooOMeHa
M nuTaHus. 3akpyvyeHHOCTs Jododopa
VBEJTMUMBAET YMCIIO LIYNAJIEL W TIONIAIb
MOBEPXHOCTH, MCIIOJIB3YEMOM IS ra3o-
obmeHa u cbopa numm. Konuuecrso 3a-
BUTKOB crniupajieil jododopa monoxm-
TE€JIbHO KOPpPENUpYET € pasMepoMm Teia
(puc. 25.4). AHanbHOE OTBEpCTHE J0p-
CallbHOE, OHO PacroJaraeTcsl CHApPYXH,
HETOCPEACTBEHHO 3a JiododopoMm (cMm.
puc. 25.3, b).

Kenesucteiit anuaepmuc (puc. 25.5)
noacruiaaeTcs GasansHoi MeMOpaHOIl,
Anunepmuc nododopa dopornn (8 npo-
TUBOTIOJIOXKHOCTh TAKOBOMY Y MILIAHOK)
MOHOUMJIMAPHBIN, TaK Xe KaK y Opaxuo-
nos. Kyrukynsl HeT, HO 31THIIEpMHC CeK-
PETUPYET XUTHHOBYIO TPYOOUYKY, KOTO-
PYIO M 3aHHUMaeT XMBOTHoe. YacTHukm
OCajika BCTPAMBAIOTCS B TPYOOUKY BO
BpeMsl €€ BbLIEJEHUS, YTOOLI NMPHIATH
KECTKOCTh Beeil cTpykrype. DopoHub!
NBUKYTCS BHYTPH TPYOOUKH, OJIHAKO OHA
3aMKHYTa Ha 3aHEM KOHIIE M OHH HU-
KOrjla ee HE MOKHIAIOT.

Mipsiljurassic.oruf
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KOmHYeCTBO Wymanei

Jlnuuaa Tena, MM

Puc. 25.4. Phoronida, 3aBHCHMOCTE MEXAIY
pasmepaMu Tena H gopmoit nododopa:
A — Phoronis ovalis ¢ okpyraeM nododopm; 5 —
Phoronis architecta ¢ ToakoBooOpa3IHEIM Jododo-
poM; B — Phoronis ausfralis ¢ NpocTEIM CIIMPATL-
HEM nododopom; I — Phoronopsis californica
¢ Gonee YCOBRCPILICHCTROBAHHBIM CIIMPANEHWM AOGo-
dopoM (usmeneno v nepepucosano us Abele L. G,
Gilmour T. u Gilchrist §. 1983. Size and shape in
phyium Phoronida. J. Zool. Lond. 200. 317--323)

LenoM BEICTIUIACTCA ME30TEAHEM, KO-
TOPBIA B CTeHKEe Tena ZHgdepeHIIHpo-
BAH HA TOHKMHA CNMOH KOMBHEBBEIX MBILIL
1 BoJee TOACTHII XOPOIUIO PasBUTHIMA CIICH
rnpomoApHeX Meiun (puc. 23.5). Ilpo-
JOJLHEIE SIHTEAHATBHO-MEIILCYHBIE
KJeTKH BHICTYIAIOT KaK AHTATOHHCTHI TI0
OTHOUIEHHMIO K LETOMHYECKOMY THIPO-
CTaTHYeCKOMY cKeleTy. OnHH ofecTeqH-
BAIOT ABIKeHUWE Tena (DOPOHHIH B TPY-
H0UYKe H NMO3BOJSIOT BBICOBHBATE U BTA-
THBaTh Aododop Yyepes oTBepCTHUE TPY-
60uxy. IIpomosbHBIE MBIIIIE ACTAKOT
BO3MOXHBIM SBICTPOS BTATHBAHME T0BO-
¢opa ¥ oTHepIMEAHME TYIOBHIHA B MH-
HYTY OMACHOCTH. MeIJicHHOE BHTATHBA-
HME TeJa H BEICTaRIeHHe Jododopa Ha-
PYXY [IPOHCXOAMUT MPH COKPaUIcHUH Go-
Jiee CMabHX KONBLEEbIX MBIIUL, 3aTHHIH
KOHEL TYIOBMILA B3OyT, GOpMHpPYd aM-
nyay, KOTopas 3asKOpHBaeT <«4eppA» B
Tpybouke. Mezorennii, NMOKPHBAICIIWIA
KHIINEYHHK, MC3CHTEPHH M KPOBEHOCHBIS
COCYABE COCTOAT U3 HECOKPATHMEIX KJIe-

TOK, SMHUTCIHANTbHO-MBIICYHBIX KIETOK
H KIEeTOX, XpaHALMX MHTATCABHBIC Be-
wecrBa. YeTHpbMA MPOIOABHEMK Me-
3EHTEPUAMHE METallellb pasfessieTcs Ha
YyeTEIpe KaMepHl (CM. pHc. 25.5), oaHaKo,
MEJOIHENL He TToJencH. MeseHTepHH moa-
JEPXHBAOT KHILIEYHHK H NPONONEHEIE
KPOBEHOCHBIE COCYARL. _

3a MCKAIOYEHUEM BTATMBAHHA B TPY-
60Ky, BCE MpoYHe ABMKEeHUS POPOHHA
MeIJIEHHBIE M OTrPaHUYHBAIOTCA BHIBHU-
XeHueM Jogodopa, HITHOAHHEM BEITS-
HYTOTO TYJIOBHIIA H MAlUyLUMMMN IBU-
KeHHAMH wynanen. IToTpeBoxeHHbIC
dopouanas Moryt orbpaceBatk Jogo-
dop, a IO3MHEe PETeHEepPUPOBATh €rO.
CobpaHHEE B APUPOIE 3K3EMIULIPH Ya-
¢TO MMe10T Iododop Ha PATHYHBEIX CTa-
JUAX percHepalyy.

Kax u Bce nododopoBue, popoHu-
JBL SBASIOTCS MOTPeOHTENAMM B3BENIEH
HEIX B BOJC MHLUEBHIX YacTHI. OHH HC-
MONB3YIOT <upsiream»-cHCTeMY (hHTBTpa-
uuH. TlumeBapUTeNbHEIA TPakT mnped-
crapmer coboll AmuHHYIe, U-0bpasnyio
MeTin, TIHYWIYIOCA 110 BCeH HMUHE Me-
Tanenda {cM. puc. 25.2, ). Hucxonamas
BeTBb TTHILIEBAPHTENLHOPO TPAKTA HAYK-
HAETCA OT PTA M COCTOUT U3 MUILEBOIa U
XeNyIKa, B KOTOPOM OCYINCCTBAAETCA
BHEKJIETOUHOE MUILEBapeHue. Bocxoas-
maf BeTBb NPEACTABICHA KHILEIHHKOM,
3aKAHIHBAIOLIMMCS AHAJTBHEIM OTBEPCTH-
eM (oM. puc, 25.2, K, 25.5).

KposeHocHas cHcTemMa COCTOMUT M3
COCYIOB ¢ XOPOIIQ BRIPAKEHHBIMH CTCH-

‘KaMH. OT KoNbieBore ¢ocyaa, KOTopbiid

NpoxoJuT B ocHoraHWH nododopa, B
KAaXmoe WYMaJblle OTXOANT OAWH Clie-
0¥ KPpOBeHOCHEIH cocya. KpynHeii amc-
XOASIME COCYH (JTaTepaJIbHBLA COCYH; CM.
puc. 25.2, b; 25.5) TAHETCA OT KONBLE-
BOTO COCYIA K 3aHEeMY KOHIIy Tena, Tae
OH PAa3BOPAYMBACTCA B NMPOTHBOMOIOX-
HOM HAIIpaBI¢HHH H BO3BPAILIACTCA Kax -
pocxoasmuil cocya (MeINaHHKIA cocyn).
KpoBE 110 BOCXOOSWIEMY COCYAY TeYeT
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. BIIEped, a MO HHCXOIALIEMY COCYINY —
Hazaf, JABHXeHHe KPOBH 00eCIIeYuBaeT-
¢ COKPAWICHHAMH 3TTUTETHATBHO-Mbi-
IIEYHHIX KIETOK B CTEHKaX cocynoB. Cne-
IO 3aMKHYTHE KATHAAADHI, KOTOPHIE
TAHYTCA OT COCYIOB B aMIyny, cHaGxa-
0T KeAyOOK W roHaabl. CTEHKH KpoBe-
HOCHBIX COCYIOB 00pa3oBanbl Ga3ambHON
IUTACTHHKON Me30TeMHaJbHBX KIETOK,

B KpoBH MMEIOTCA reMOLIUTH, cofep-
XamHe reMornobuH. IlpHcyTcTBHE Te-
MOIJ1001Ha BOIMOXHO ABIIETCH ANANTa-
LHEH K KH3HM B MECTAX ¢ MOHIDKEHHLIM
CONCPXAHHEM KHCIOpOIa {(AHOKCHYSCKITX
WIH THIOKCHYECKHX MECTOOOHTAHHAX),
TaKNX KaK TOHKHE MOPCKHME OCANKH.
DopoHUAE 00eCICUHBAIOT ra3000MEH,
BhicTaBNAA nododop B BOAY, codepxa-
1y kucnopoa. B otimuue or MHOTrHX

TYOHKONBHBIX (T.€. OGHTAIONINX B TPYO-
Kax) XHBOTHBIX, GOpOHHAH HEe BEHTH-
JHPYIOT CBOH Tpy6ouku. KHucnopoa, ne-
OOXOAHMBI T MOAEPKAHNA a3pO6HO-
ro MeTaboNH3Ma B TKaHAX TYJIOBUINA,
mupdyamupyer B 1ododop, cBA3bIBAET-
¢ ¢ TeMOIMOOHHOM KPOBEHOCHOH CHC-
TeMBL H TPAHCTIOPTHPYETCA T10 KPOBEHOC-
HBIM COCYIAM BO BCe y4acTKH Tena. Kuc-
JIOPOAHAs eMKOCTE KPOBH, H3MepeHHAas
y Phoronis architecta, oKasanach paBHOM
KHCJIOPOOHOH eMKOCTH KpOBH Y 6OJb-
IIMHCTBA NO3BOHOYHBIX, 4 OTHOHIEHHE
06heMa KpoBH ¥ GOpoHHI X ofLIeMy
0oOBeMy Tejla B ABa pa3a Gonbine, YeM y
Ye/I0BeKAa.

Y 6ecr103BOHOYHBIX COAEPKALLHE I'e-
MOTJIOOMH KJIETKH LUHPOKO pPacmpocT-
PaHEHEI, HO OHH OBBIYHO BCTpEYalOTCH

Hopcanbaan cropous

Jleseut natepansHbiil
MEIEHTEPHI

Bocxonsuan
BETBER KHLUISYHHKA

Jlenan cTopona

TynoBMIIHEBIH
LIRIoM

Hucxomaummit cocyn
OpankHulii Me3eHTEPHIA

I

i,

Wiy

AHANBHEBIH Me3eHTepHil

Inunepmuc
BazansHag MemGpaHa

Konbuepas
MYCKyNatypa

Bocxomnumit cocyn

ITpomonshas
MYCKyNIaTypa

IIpaBriil naTepanbHLIR
ME3CHTepHI

Hucxonauaa
BETEL KHILIeUHHKA

Measorennit

Puc. 25.5. Anaromns Phoronida (monepevuHuii cpes) (nepepucosano uz Hyman L. H. 1959. The
Invertebrares. Vol. V. The lesser coelomates. McGraw-Hill Book Co., New York, no Pixell H. 1912,
Two new species of Phoronidea from Vancouver Isiand. Quart. J. Microsc. Sci. 58, u Herrmann K.
1997. Phoronida. In Harrison F. W. and Woollacott R M. ( Eds.): Microscopic Anatomy of Inveriebrates.
Vol. 13 Lophophorates, Entoprocta and Cycliophora. Wiley-Liss, New York. Pp. 207— 235)
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B 1E7IOME H OYEHb PeAKO — B KPOBH.
I'eMOTNOOKHH B KpOBH OeCIO3BOHOMHBIX
MOYTH BCETOA BHEKJICTOYHHIA, T.€. pa-
CTBOPEHHRIH B IUTasMe KpoBH. BHekne-
TOYHEIE TeMOrMOOKHHE IIpeICTABICHBI
OUEHb KPYMHBEIMH MONEXYIaMH, TOTIa
KaK MOJEKYIH BHYTPHKICTOYHHX Te-
MOIMIOONHOB HeGoapmue. B paBHBEX
KOHLEHTpAauMAX HeOOAbIIHEe MOIEKYIIHI
CBA3BIBAIOT §0JIbIIIE KUCAOPCIa IO CpaB-
HEeHHIC ¢ KPYNMHBIMH, TaK Kak odnaga-
10T Gonbluel NMIOILAABK MOBEPXHOCTH,
Ha KOTOPOH pACTIONaralTcs y4acTKH
CBA3MBaHHA. MHOXeECTBO MaJeHbKHX
MONEKYNT HMEET OONBIICE OCMOTHIECKOS
OaBNicHHe, HeXelIH Hebonplloe 9HCO
KpPYMMHHX MONEKYJ1. 3a ¢9eT IUIOTHOH
YIAKOBKH MaJIEHBKHX MOJAEKYN TeMOT-
JO0MHA BHYTPH KIETOK GOPOHHIB MO-
IYT o0eCIedHBaTh TPAHCIOPT GONbLIO-
TO KOMMYECTBA KHCAOPOLA, He OKAa3bl-
Bast BIMSIHHE HA OCMOTHYECKOE JaBie-
HH€ KpOBH.

PopoHuas HMeloT OBa MeTaHedhpH-
IHSA, KOTOPBIE OTKPBIBAKTCS HedpocTo-
MaMH B TYAOBHUIHBI LeqoM. Bo BHe-
[IHIOK CPEIY OHH OTKPHIBaloTCA Hedpu-
JTHOTIOPaMH OKOJIO aHASHOTC OTBEPCTHA
(cM. puc. 25.2, 5; 25.3, B). JleBblii He-
GpHAHiT 339acTYIO KPYIIHee, YeM NpaBhiif.
VnerpadHneTpalus KpOBH B TY/JIOBHILI-
HBIIl TeTOM, OY€BHAHO, NPOUCXOANT Ye-
PE3 CTEHKHY COKPATHMBIX KPOBEHOCHBIX
COCYIOB, Ha KOTOPHIX ObUIM OBHapyxe-
HEl MOJOLIUTEI.

HHTpasnyaepManbHas HEpBHafA CHC-
TeMa COCTOHMT M3 HEpBHOTO KOJbIlA B
OCHOBaHHH nododopa, OT KOTOPOTO 0T-
XOIAT HEPBHI, HHHEPBHPYICILNE UIYTIANb-
1A K MBILIUB CTeHXM Tena. Phoronis ovalis
MMEET JIBa JIATEPAIBHEIX HECETMEHTHPO-
BaHHBIX HEPBHBIX CTEOJA, OOHAKO BCE
ocTalibHEIe QOPOHUIB! OONANAT TONL-
KO JIEBHIM CTBOJIOM (CM. pHc. 25.2, B;
25.5). B kaxaom cTBONE TIPHCYTCTBYIOT
THETaHTCKHe akcoHel. (TouHee — oOmHH
THraHTCKHH akcoH. — flpumeu. ped.)

POopoHHAE! BOCIIPOU3BOIATCA DecTio-
JBIM H MIOZIOBHIM IyTeM. HecKonbko BH-
J0B (hopMHPYIOT KOJOHHMH 338 CYET M0Y-
KOBAHHA ¥ MONepedHoro gefneHua. Po-
POHHABI XOPOLIO pereHepHpYOT. B or-
BeT Ha HeOMarompHATHEE YCTOBHA ¢o-
POHHIBI JIETKO OTOPACHIBAIOT ME30COMY
K Tododop, BKIIOYas HEPBHOE KOMbLO, .
MeTaHedpunnu u por. MeracoMa Boc-
CTAHARIMBAET YTpauyeHHEIE YACTH B Te-
yeHHe ABYX WIH Tpex aueil. Hekotopbie
BUAH pa3ie/dloTcA Ha MHOXECTBO KY-
COYKOB, KaXaBTif H3 KOTOPHIX MpeBpalla-
eTC B HOBYIO 0CO0B.

BonplipHCTEG GOPOHUI ABAKIOTCA
repmadponuTaMi. ['oHAAE pacionaraieT-
¢Al B TYIOBHLIHOM HENOME BOKDPYT Xe/Nya-
Ka, B aMIyiae, B HUX TIPOHHKAIOT MHO-
TOYHCIIEHHEIE KATLIAPH! 0T HUCXONs1Ie-
ro KpOBEHOCHOTO cocyaa {cM. puc. 25.2,
b). I'aMeTsl mMOMamaoT B TYMOBMUIHBIA
LIEIOM M BBIBOOATCS HAapyXy MO MpOTO-
KaM MeTaHedpHANeB, KOTopEe GyHKIH-
OHHPYIOT KaK FOHOIYKTHI. CriepMaro3o-
FAB! YIIAKOBLIBAIOTCH B CHiepMarcdophl,
npoayiHpyeMbie mapoii Jogodopambusix
opranos (cM. puc. 25.3, B), 4 BLICBOGOX-
JawTea B Bogy. CnepMaTodophl 3axBa-
TBIBaIOTCA Nodrodopamu Apyrux ocobeit,
MIOC/IE Y€TO CIEePMATO30MAN CTAHOBATCA
aMeOOHIHBIME M MPOHHKAOT CKEBO3b
CTEHKY Tea, Ionajgasi B MeTalens. (J1o
He coBceM BepHo, CrniepMarosouanl do-
POHMI, BOBce He ameGoumgHbr. OHHU MMe-
1ot U-o6pazHyio dopMmy, mpudeM oaHY
BETBB 00pa3yeT BHTAHYTOE SAPO, 4 Ipy-

"Tyi0 — XTYT. CHepMaTo3oun IBUKETCS

TAK, YTO OCTPBIN YION HampasleH BIe-
pen. JBiKeHHe MPOHCXOAMT 32 CHET M3-
rafaHus agpa W Kryra. — Ilpumen. ped.)
AluexneTkyH OILTONOTBOPAIOTCS BHYTPH
TYJIOBHLHOTO LieJIOMA, 3UTOTHl BEIXOAAT
HapyXy 4epes MeTaHedpHmin, DMOpHo-
HHl pa3BHBAIOTCA B TOMIIE BOABI HIH BB~
Hamupalored B nododope.

B passutiu GopoHII cMeLIaHbl pH-
3HAKH BTOPHYHOPOTHIX M TEPBHYHOPO-
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- Toix. dpobneHue romobnactuyeckoe M
paavanbHoe. biactonop craHoBHTCA po-
TOBBIM OTBepCTHEM. PasBUTHE peryns-
THBHOE, H 3KCTIEPUMEHTANBHO H30JIMpO-
BaHHbBIE GNaCTOMEPH] Pa3BHBAIOTCS B HOD-
MaZBHBIX AMYUHOK. [IpoGnenne mpuBo-
HWT K 00pa3oBaHUIO LeA0ONACTYNEL, KO-
TOpad FACTPYNHPYET NyTeM HHBAIMHA-

LIMH, OOHAKO 1IENIOM QOPMHpPYETCS K-

3ouenbHo. MeseHToOmact 4d oTeyTcTBY-
€T, H Me30IepMa POUCXOANT H3 CTEHKH
NMEPBHYHOA KHIUKW KaK ME3¢HXUMHBIH
3a4aTOK, KOTOPHIH 3aTeM HpHoOpeTaer
SMUTEJHANBHOE CTPOEHUE H 3aKIIIOUAET
B cefc THYHHOMHHIA TYJOBHUIUHBIA le-
JoM. HenapHHe paGoThl MPOAEMOHCTPH-
POBAIH, YTO MOAOCTH 3MUCTOMA, JONTOE
BpeMsA CYHTABIIAACHA HPOTOLEIEM, Ha
CaMOM [€JIe He BBICTJIAHA BITHTEIHEM,
3aMONHEHA BHEKIIETOUHBIM MATPHKCOM H
SBNACTCA (IPOU3BOAHBIM GnacTolENd, a
He 1enoMom. JlodpodoparbHHR UenoM

{KamowWwoH}

Terotpox

-
AHANBHOS Cpenasn
OTBEPCTHES KMIIKa

JagHaa wmka

B

IlpeapoTopaa nonacrn

Potopoe i O
OTBEPCTHE B
ITpeapoToBas AomacTs
(KamowoH)

BectHGymioM

3anHas KHIIKA

MeTtacoManbHbIi
MELLOK

Wynansue

AHanBHOE OTBEPCTHE

Pa3sBHBAETCA ITO3XKE U3 ME30AEPMANEHEBIX
KJIETOK B 3a4aTKax OyIOyiMX IUymajel
B3pocabix ocobeyt. (OnucaHue smbGpho-
HAJIBHOTO pa3BuTUA GOPOHHI, TpHBe-
JeHHOE 3Mech, HE COBCEM BepHOE. Me-
301epMa B pasBHTHHA (POPOHMI MPOHC-
XOIWUT M3 JBYX HCTOYHUKOR — TIEPEHHE-
ro u 3aaHero. [Nepentuas MesonepMa o6o-
co0NAeTCs B BHIE ME3EHXMMHOTIO 324aT-
Ka OT MepeHed YacTH NepBHYHOM KHIN-
KH. 3amHsA Me3odepMa obpasyercs Kak
BhIMAYHBAHHE JOPCAJIBHON CTEHKH 3af-
HEeH YaCTH KHUIIKHK, T.e. SHTEPOLETBHBIM
CTIOCOGOM, KaK Y BTOPHIHOPOTHIX, H JaeT
TYTOBHIUHBEI LeaoM nHudHKy. U3 nme-
PEMHETO ME30AEPMANBHOTO 3a4aTKa pa3-
BHBawTCA nododopanbHbIi 1IeNOM H
ME300¢PMANbHBIE KIETKH TOJOBHOI J10-
nactu. [TocneaHue oGpasylor HacToAILIMiA
NepeaHii UeIoOM — MPOTOLEHD V THYH-
HOK pona FPhoronopsis. ¥ TMYMHOK poaa
Phoronis nporoLiens He pasBUBACTCS, OT

Potonoe
OTBEPCTHE

Cpennas
KHlIXa

AHaTbHOe MeTacoMabHBI Pechuunbiiit
OTBEPCTHE MELIOK rpedeHb
r

Puc. 25.6. lnunnaku Lophophorata (Bug cnpaga):

A, & — 1nduHka GOPOHHI — aKTHHOTPoXa, OGpaTHTE BHMMAHHE HA METACOMATBHEIH MELIOK o8 Ly-

nafbUaMHM Ha OPIOWHOA CTOPOHe; B, I’ — MMMHHKA MINAHOK — LMdoHayTee (4, B — BHEMIHMIT BHA; B Ir—

CarHTTAUILHBIA pa3ped) (I — ympoweno u nepepucosano us Stricker S.A., Reed C. G. and Zimmer R. L. 1088,

The cyphonautes larva of the marine bryozogn Membranipora membranacea, . General morphology, body wall
and gut. Can. J. Zool. 66. 368— 383)
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HETO OCTACTCS TOMBKO OAHA 3aIHAA CTEH-
K4, a TIOJIOCTb TOJIOBHOM JIOTIACTH Npei-
CTapafeT coGoif pe3ynbraT CMELISHHA
ueaoMa u Gmacronens. — Ilpumey. ped.)

IMouth y Bcex GOpOHHUIN Pa3BHTHE
HEMPAMOE W TACTpYJAa pa3BHBaeTCsA Ia-
Jlee B XapakTepHY1O, cHaOXeHHYIO 1LY-
OIBHAMH K TIOKPBITYK) pEeCHUYKAMU
JMYMHKY, KOTOPYE) HA3HBAIOT AKTHHO-
Tpoxoii (pHc. 25.6, A, F). Kumeynuk ak-
TMHOTPOXH MpAMOH, ¢ POTOBBIM OTBEP-
CTHEM BIIEPEIH K aHAWILHBIM — MO3alH.
KpynHuIH OpeopanbHbi KAMOIOR (=I0-
JIOBHAA JIOTIACTD, snKcdepa. — [lpumen.
ped.) HaBHCAeT Hall PTOM, 4 KOMBIIO II0-
KPBITBIX PSCHHMKAMH LIYIIAJel] YacTHY-
HO oKpyXxaet poT. OcHOBHOH GyHKIHEH
niymaiel SpmieTes MUTaHue, a pecHBY-
HBIii TeNOTPOX BOKPYT AHANBLHOTO OTBEpP-
CTHA ABNSETCH, BEPOSITHO, IMIABHBIM JIO-

AHATEHOE OTBEPCTHE

KOHeU

KOMOTOPHBIM OpraHoM. JIHYHHKa cHal-
XeHa mapoil npoToHedpHIKEB, COCTOS-
LX M3 COJICHOLUTOB. B IieHTpe BeHT-
pansHOH CTOPOHH (GOpMHpPYETCA MeTa-
COMAJLHBIH MemoOK, IPeACTAaBNAIIINIT
co00i BIAYMBAHHE PKTOICPMBI BMECTE
¢ MesonepMoil (cM. puc. 25.6, 5). On
CBA3aH ¢ KHINEYHHKOM BeHTPAJbHBIM -
mesenTepweM. Bo Bpemsa Metamopdosa
MeTaCOMAJIbHBINA MEILIOK BEIBOPAYHBACT-
¢ HAaH3HAHKY H JIaeT CTEHKY TeJsa TYJo-
BHILIA. B3pOCToit ocobu (puc. 23.7). IToc-
Jie JOATOTO WIH KOPOTKOTO NEepHoNa Cy-
{I[CTBOBAHMA B TOMILE BOObI AKTHHO-
TpOXa MOABePracTCa GHICTPOMY METAMOD-
o3y, B npolecce KOTOPOro KHILIEYHHK
craHoBHTesl U-00pasHBIM, a NMYAHOY-
Hbie WYTIAMbLA 3aMEHAIOTCA NIYTANbHA-
ME B3poCcioii ocobH. JIMUHHKa OmycKa-
eTcs Ha THO, CEKPeTHPYeT TPYOOUKY M

PoToBOS OTBEPCTHE

BrisepHyTHIH
METACOMANTBHEL
A MEIIOK
Knmka
BenTpanbHeIi
T ME3eHTCPHH B
250 MM B ) B r

Puc. 25.7. Metamopdos QOpOHUI OT IWIAHKTOHHOH MHYHHKH aKTHHOTPOXM 10 GEeHTOCHOMH
KBEHHAHN, KOTOPEIH 3aeepuiaeTcd 3a 15— 30 mMuH. Bee cranui [MoKasaHH clepa:

A — nuunHKa, HauWHaOWA MeTaMopdo3, Bonee passuTa, yeM m3oGpaXeHHaA Ha puc. 25.6, A, 5. Kn-
WEYHHK MpAMOolt; CAEBA HA PHCYHKE POT, CKPHITHIH KORBIOM JIMMHHOYHBIX WyGatel. MeTacoManbHuif
MEINOK BRITIAYHMBAETCA BEHTPUIEHO, OCTABAACE IPUKPETUIEHHEIM K KHILUEYHUKY BEHTPATBHBIM ME3EHTEPHEM,
5 — BpiBOpauHBAHME METACOMANBLHOIO MEWXA, B KOTOPHLH BTATHBAETCS KHIEYHHK, MPHHUMAA Xapak-
TEpHYIC IR B3pOCAoro opraHusma U-ofpasnyio dropMy. DxTogepMa METaCOMAABHOTO MEUIOYKA CTAHO-
BHTCA 3MHIEPMHCOM B3POCOro OPraHM3Ma, TOTHA KaK ero Me3ofepMa MpeBpallacTca B KONLUCBYIO U
NPOSOABHYKY MYCKYNATYPY CTEHKM Tena; # — NYYHMHOYHEE [IYMAnbla JETeHePHPYIOT, KaK TOABKO HavyH- ’
HAOT GOPMHPOBATECA WEYNAABILA B3POCAOTO XUBOTHOTO;, [ — AMYHMHOYHBIE LYNAAbUa BHITECHAKTCA
MYTTBUAMH B3POCTOTe OpraHuaMa (uamenero i nepepucosano u3 Hermann K. 1975, Einfluss von Bacterien
auff die Metamorphose-Ausiosung branchiata (Phoronis muelleri). Verh. Disch. Zool. Ges. 67. 112— 115)
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. CTAHOBHUTCA GEHTOCHBIM B3POCIBIM Opra-
HHU3MOM (cM. puc. 25.7).

Cpenu 14 BuaoB dopouun Phoronis
ovalis — KaprMKoBas ceepisiuad Gopo-
HHAR CYMTACTCA BOILIOHIEHHEM MHOTHX
IPUMHTHBHEIX YepT. 91O NpOreHeTHYe-
CKHit BUA, U MHOTHE <«[IPHMHUTUBHEIC»
YepThE €r0. CTPOCHUS SABIAIOYCS Pe3yib-

TATOM OCTAHOBKH PAa3BHTHA Ha paHHHX

CTalMsIX. Be3ycnoBHO HENPHUMHUTHBHBIM
ABNACTCA pasputue Phoronis ovalis. Y Hero
OTCYTCTBYET XapakTepHas [N BCEX oc-
Ta/IbHBIX BHAOB [UTAHKTOTPOGhHAA JTITYUH-
Ka — axkTHHorpoxa. (JlemurotpodHbie
TUYHHKY Phoronis ovalis He nuTaloTea U
HE IUIaBaIOT B TONIIE BOaEL. OQHMU Mon3a-
IOT I10 CYOCTPATY M TIPUKPEITIAIOTCS BCETo
Yepe3 HECKONBKO 4acoB. — Ilpumey. ped.)
IIpencrapirenn BUOa 0GIANAIOT POCTHIM
OBAIBHBIM JIOhO(DOPOM, M ero KpOBEHOC-
Has, HEPBHAA W BBLACNUTEbHAS CHCTE-
MBI GHTATEPANLHO CHMMETPHYHEL Jpy-
e QOPOHHABI AEMOHCTPHPYIOT GOMb-
LIy10 MJIH MEHBUIYIO PCOYKLIHIO 9THX Op-
raHoB Ha npaBoH cropoHe Tema. Takoe
HBOMUHHUPOBAHHE JICBOM CTOPOHEBI HATIO-
MMHAET O HECKOJILKHX TAKCOHAX BTOPHY-
HOPOTHIX, BKJIIOYAsA KHIICYHOMBITIALINUX
TMONYXOPAOBKX, MITIOKOXHX H TOMOBO-
XOPAOBHIX, ¥ KaKAOro U3 KOTOPRIX HMeE-
I0TCA IMYHHOYHEIE H B3POCHBIE ACHM-
METPHH ¢ npeobnagaHieM JieBoi CTOpO-
HBI Tejia.

BRACHIOPODAF

bpaxuononn (mwredeHorue) mo-awr-
Juiltcky HasbiBawoTcA «lamp shells», T.¢e.
<«JIaMHOBBIE PAKOBHHEI», H3-34 TOI'O, YTO
MX PAKOBMHBI HATIOMHHAIOT MACISHEIE
JIaMNIBl, KOTOPBIMH IOJB30BANAMCH B
Hpesrem Pume (puc. 25.8). BHenrue >TH
XHMBOTHBIE HAILOMMHAIOT JBYCTBOPYATHIX
MOJLUIIOCKOB. OHM HMEKOT MAHTHIO, MaH-
THHHYIO ROJOCTh M ABYCTBODYATYIO M3~
BCCTKOBYIC PakKOBUHY. (PaKOoBHHA Heko-

TOPHIX Opaxvonon cocTouT H3 docdata
Kanbiiud, — [lpumen, ped.) HeicTsurenn-
HO, BILTOTH A0 cepeldHbl XIX B. OHH
CYHTANHUCE MOMIGCKAMU. CXOOCTBO ¢
MBYCTBOPYATHMY MOJLTIOCKAMH ABNSET-
€4 TOBEPXHOCTHRIM, U ceifyac GpaxHo-
NIOJAB PacCMAaTPUBAIOTCS KAK CAMOCTOA-
TeJIbHBIH TAKCOH, Janexkwit oT Mollusca.
B o6oux TakcoHax ABe MUHepaNH30BaH-
HBbIE CTBOPKH 3aXJTIOYaI0T MATKOE TEJO,
HO y Opaxuonon 310 — JopcaibHas u
BEHTpaJbHaa CTBOPKH (CM. puc. 25.8, B),
4 y JBYCTBOPUYATHIX MOJUIIOCKOB — Ipa-
Bag H JeBad.

Bce Gpaxmonoas npeacTarimoT coboii
MOPCKHX GEHTOCHDIX XHBOTHBIX, KOTOPbIE
TIUTAIOTCS B3BELICHHBIMH B BOJE YACTH-
uamy. OHM pacNPOCTPAHEHH OT MPIIHB-
HO-OTJIHBHOM 30HBI 10 OOJIBINNX ITYOUH,
ONHAKC OONMBIIMHCTEO BUAOB HACEJIAIOT
KOHTMHEHTAJIbHBIE LieApdbl. Bpaxuono-
Abl — OTHHOYHBIE XHBOTHHeE. BoabwmH-
CTBO BHZIOB JXUBET NPHKPEIULLICE K TI0-
BEPXHOCTH KaMHeH H OPYTUX TBepHBIX
cyGerpaToB (cM. puc. 25.12), omHako
HHOTHA, KaK, HampuMep, Lingula, ouu
O0HTAIOT B BEPTUKAIBHBIX HOPKAX B MeC-
YaHBIX UJTH HIHCTBIX AOHHBIX CyGCTpaTax
(puc. 25.9, A). XoTa ucKomaeMele BHABI
ObLTH NTHPOKO PacCTIPOCTPAHEHBL B APEB-
HHX MOPSIX, COBPEMEHHBIE BHAB ABIAIOT-
¢ NPEeHMYIUECTBEHHO ODHTATEIAMH XO-
JIOOHBIX BO.

Bpaxuonoas npeacTapasior coboit
OTHOCHTEJIBHO KDPYIHEIX XHUBOTHBIX.
Cpensuit tnameTp 6paxiionod cocTasia-
€T OKOJIO 5 M. DTO 03HAYaeT, 4TO Gpa-
XHOMOABI UMEIOT OTHOCHTEIBHO Helbma-
TOTIPMATHOS OTHOLIEHHE IUIOLIAOM TIO-
BEPXHOCTH K oObemy, Ux nckaoumnrens-
HO KpYIIHBL fododop, BO3MOXHO, SIBIA-
€TCA MPUCTIOCOONEeHHEM I YBEIHYEHHS
NASINASUA TIOBEPXHOCTH, C TEM YTOOBI
KOMIIEHCHPOBATE YEeNHYCHHE 06beMa.

Mpubmazurensio 350 BUAOB cymie-
CTBYIOLWX B HACTOALLES BPpeMA OpaxHo-
noa, ABASKTCA UL KPYTTHLUEH 10 cpaB-
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Puc. 25.8. Brachiopoda:

A — 3amKkosas bpaxuonona Terebratella. JlopcajibHasi CTBOPKA — BHH3Y CJIEBA, BEHTPajJbHas CTBOPKA —
BBEpxy CiaeBa. OOpaTuTe BHUMAHWE HA OTBEpCTHE /Ui CTebe/bKa Ha BEHTpaIbHOM cTBOpKe. Cripasa —
CTBOPKM B 3aKpLITOM MoaoXeHWn. Ha 3ToM pucyHKe Takke BIAHO OTBepcTHe ans crebenbka; b —
ycKonaemas 3aMkopas Gpaxuonona Paraspirifer, B — carnTtanbHbiii paspes uepes trepebpatynuny Waltonia,
NEMOHCTPUPYIOLIMIT B3aMMOCBA3b MEXIy CTBOPKAMM, MbllillaMu M crebenbkoM; [ — cpe3 uepes Kpaii
PAKOBHHBI M MAHTHH 3aMKOBOM Opaxnonossl; JJ — BHYTPEHHSAA NOBEPXHOCTh JOPCANLHON CTBOPKM 3aMKO-
Boit Gpaxuonost (B — us Rudwick M.J.S. 1970. Living and Fossil Brachiopods. Hutchinson and Co., London;
I — uz Williams and Rowell, 1965; JT — no Davidson, 1887, uz Hyman L. H. 1959. The Invertebrates. Vol. V.
The lesser coelomates. McGraw-Hill Book Co., New York)

M.lpsfljurassicauf
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. HeHHIO ¢ 12000 H3BECTHBIX BbIMEPUINX
BHUIOB, KOTOPbIE MPOLEETANIH B TIANEO-
30HCKHX H Me3030icKuX Mopsax. Biaro-
Japsd CBOMM MHHEPANbHBIM PAKOBHHAM,
OHH XOpOUIO NpeACTaRIeHBl B HCKOIIAe-
MEIX OCTATKAX.

Brachiopoda mosBuANCE B HMXHeM
KeMODUH M AOCTHITIH MHKA PasHooGpa-

3HA HAa YPOBHE DOJOB B TCUSHHE AEBOH- -

ckoro nepuoaa. C Tex nop oHM, I10-BH-
AUMOMY, CTpajalH OT COCEACTBA C JBY-
CTBOPYATHIMH MOJUTIOCKAMH, ¢ KOTOPhI-
MIt KOHKYPHPOBANMM 33 HHMIIM CHITJHX
GEHTOCHBIX ABYCTBOPYATHIX (DHIIBTPATO-
poB B3Beceid, Bpaxuonons! 6onbiueli ya-
CTBIO TIIPHHIMH B YHANOK NPH BEIMKOM
MEPMCKOM BEIMUPaHHH, H OFpaHHYCHHOS
YHCHIO U Y3KO€ PACIPOCTPAHEHHE COBpe-
MEHHEIX BUEOB ABAAETCA CIACACTBHEM
aroro cobmTHA. Ilocre Takoro perpecca
YHCJIO BUMOB HE3HAYMUTENBHO VBEIMYH-
J0Ch B Te4eHHE KaiiHo301. HblHe xuBy-
Wi pox Lingula coxpaHunca ¢ opao-
BHKCKOTO TI€pHO[A.

bpaxuonons: BKmMoYanT gBa TAKCO-
Ha — Inarticulata n Articulata, koTopbie
PATHYAIOTCA MHOTHMI MOp(oiorMyecku-
MH YepTaMH, 0CODSHHO MEXAHH3MOM CO-
WICHCHHA 3aMKA H €0 MBI BonpmmH-
CTBO COBPEMECHHRIX Opaxionon SB/IAI0T-
¢ 3aMKOBBIMH. XOTd MOpoIorHdeckue
YEPTHL YK3bIBAXOT HA TO, YTO Ge33aMKOBLE
ARIAIOTCA GoNce MPUMUTHBHBIMH, 06a
TAKCOHA TIPHCYTCTBYIOT B TIAZICOHTOJIOTH -
YECKOH JIETONHCH ¢ HUXHENO KeMOpHSL.

OOPMA TEJIA

‘TUnHYHas Gpaxuomnoma MMeeT Kpyr-
HbIi nododop Ha NMepenHeM KOHIE (CM.
puc. 25.10). JBe cKIagKu CTEHKH TeIa —
JOPCANBHAN U BeHTPANBHAA JONACTH MAH-
THH — NPOCTHPAIOTCS OT TeNa BIIEpen U
OKPYXaKT MAHTHHHYIO MONIOCTH, B KOTO-

poit pacnionoxeH Aododop. Kaxaas so-

N4CTh COCTOHUT U3 HAPYKHOTO MAHTHIiHO-

70 INHTENMA, KOTOPbI CEKpPESTHPYET pa-
KOBHHY, H BHYTPEHMEr0 MAHTHHHOTO HNIK-
TeJHA, KOTOPBIH BHICTWIAST MAHTHHHYIO
nonocts (cM. pue. 25.8, N. Bee rteno,
MaHTHAHEIC IONACTH U Jiododop 3aKmo-
YEHBI B OBYCTBOPYATYIO PAKOBHHY.

Kaxnas u3 0pyx cTBOpOK GmiaTepans-
HO-CHMMETPIYHA M IMEET KPYI/bIit BHe-
WHUH Kpaid. BeHTpanbHas CTBOpka B
TUIMHYHOM ClIyyae KpyIHee, YeM Aop-
canbHaa (puc. 25.9, J). Jopcanrbnas
(6paxManbpHadg) CTBOPKA MOALCPXHBAET
nogodop, ee BEPXyILKA BXOAUT B BEHT-
PABHYIO (TIela/IbHYIO) CTBOPKY. Bepxyin-
Ka BEHTpaNnbHOH CTBOPKHM HHOIOA HECEeT
3alHee OTBEPCTHE (CM. puC. 25.8, 4, B)
UL BBIX0/1A IPHKPEITHTENBHOTIO CTeheb-
Ka — HOXKN (puc. 25.9, B). ¥ poiolux
JIHHIYJIHA CTBOPKH YIVIOIIEHE! M CXOXH
B pasMepax u ¢opMe. CTBOPKH MOTYT
OBITh YKpaleHb! KOHLEHTPHYECKHMH JIH~
HHAMH HApacTaHWA, HMeTh XKea1o04aTyio,
rpeGeHYaTyIo WIH AaXe MOKPHTYIO MI-
JaMH MOBEPXHOCTE. PaxoBumHnl 60ib-
IIMHCTBA HEIHE XHBYIIHX 6paxuonon
TYCKIO-XENTHE HIH Cephie, ONHAKO ¥
HEKOTOPBIX BHAOB OHH OPAHXEBHIE WIH
KpacHbIE,

HBe cTBOPKM COYNEHAIOTCA APYT ¢
APYTOM IPH MMOMOIIHM 3aIHEro 3aMkKa
(puc. 25.9, I'— E). Ha 0co6eHHOCTAX Ta-
KOro 3aMka B OCHOBHOM H 0a3upyeTcs
pasgenenue Brachiopoda na Inarticulata
H Articulata. ¥ 6e3saMKoBbIX Gpaxuonon,
TakwX, Kak Lingula u Glottidia, ctBopku
CKPEIULAIOTCA OPYT ¢ APYLOM TOJMEKO 3a
CYeT MBILLL, 4 3AMKOBEBIH OTAEN CTBOPOK
NPOCTOH ¥ HE YCHOXHEHHBIHN. Y 3aMKo-
BEIX Gpaxuonon 3agHHi Kpail BeHTpaib-
HO#l CTBODKM HECET Napy 3aMKOBBIX 3y-
608, KOTOpBIC BCTARIAIOTCA B COOTBET-
CTBYIOLUHME BIIANMHLI Ha 3aMKOBOM Kpae
ACPCAIEHON CTBOPKHM (CM. puc. 25.8, B, [T).
Takoit couneHIOIMA MeXaHH3M Kpeli-
KO CMBIKAECT CTBOPKH APYT ¢ APYIroM M
AAeT BOIMOXHOCTb PACKPHIBATECA MpU-
Gausurensio Ha 10° (em. puc. 25.9, J).
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Puc. 25.9. Brachiopoda:

A — Gesaamkosan Lingula Bo BpeMs TIMTaHHA BHYTPU HOPKH, 5 — oTBepcTis Hopku Lingula mo Rpems
mHTaHmA. [leTHHkd OKaHMILIOT CPenHIO BEIBOAHYIO U AATCPANBHEIE BEONHBIC ANEPTYPH; B — HbiHe
Kupymad MUGeHTOCHAA Bessamkoan Discinisca, TPHKpETIOWAdCS ¢ moMoulkio crebentxa; I — cxema
€pe3a HMHe XKMBYIHEH 3amkoBol Lacazella, KoTopas Npukpemiserca K ¢yGCTpaTy BeHTpanbHOI cTROp-
KOH; 4 — CarMTTAMBHBIN Daspe3 4epes MepMCKyio 3aMkoBylo Gpaxnonomy Chonosteges, xoTopas NpH-
KPeTULAia BEHTPAIBHYIO CTBOPKY K CyBCTpaTy ¢ MOMOWBIO LeMeHTa;, £ — IeBOHCKAs 3aMKOBAS Bpaxmo-
04 Spyringospira, KOTOpas o6WTANA HA MATKHX NOHHEIX cyGeTparax, He NpUKperUaacs; K — AepMcKas
3amkoBan Gpaxdonona Waagenoconchia, KoTopas XM 4acTHYHO 3aPHIBLIACh B MATKOE AHO (4 — ¢ uame-
Heruamu u3z Francols, 1891, B — ¢ uamenenunmu w3 Rudwick, 1970, B — no Morse, 1902, u3 Hyman L. H.
1959, The Invertebrates. Vol. V. The lesser coelomates. McGraw-Hill Book Co., New York; I'. Eu X — uz
Rudwick M. J. 8. 1970. Living and Fossil Brachiopods. Hutchinson and Co., London; J ~ ¢ usmenenusmy u3
Rudwick, 1970}

ITOCKOABKY MBILIIH HAMPAXKEHHO
paboTaloT TOMBKO HpU COKPALIEHUH, e~
ped ABYCTBOPYATHIMM XHBOTHHIMM, Ta-
KHMH KaK MOJUIIOCKH M OpaxHOIONH,
CTOUT HEJIErKad 3ajada OTKPHIBAHHA
CTBOPOK, COXPaHssi B TO XK€ BpEMS BCe
MATKHE YACTH B NMpPeAeiaX PAKOBHHEI B
BesormacHocTH. CMBIKaHHe CTBOPOK (al-
TYKIHA } IETKO OCYINECTBHTE C TIOMOMIBIO
MBI, TAHYIIMXCH OT OHHOIN CTBOPKH K
APYTo#, OMHAKO OTKpPhIBaHHE (aGHyKIus)
ABNACTCA GoNee CAOXKHEIM, H BPAXHOTIO-
IOb! MCHOJMB3YIOT OBA PAIMYHEIX Mexa-
HH3MAa, HECXOIHEIE ¢ TEMH, YTO UCTIONE-
3VIOTCA JBYCTBOPYATHIMH MOJUTIOCKAMM.
¥ 6e33aMKOBBIX GpaxHONON COKpAaLeHHE
NPONOMBHBIX MBI OKA3BIBAET AARICHME
Ha UENOM, 3aCTABNSA ETO PACIHHPATHCS
H TOJIKATH CTBOPKH HapyXy (Mbl IOMHHM,
H9TO LEJBIO ABJIAETCA packpuiTHe CTBO-
PoK Bcero Ha 10°), Y nmuHryIHa uMeertcs
CHOKHAS MYCKYNATypa He TONBKO IJIA
CMHBIKaHHA CTBOPOK, HO TaKXe H WA
CKHMAaHHA LIEN0Ma H pa3MBIKAHUS CTBO-
POK. HeKOTOpBIE M3 3THX MBILIL TAKKE
MOTYT 3aCTABIATE CTBOPKH CKOJB3HTh
OTHOCHTENEHO HpYr ApYra HamonoGiie
ABHXEHUA HOXHHML (cM. pmc. 25.11).
JIMHIynHIB! pOIOT HOPKH 34 CUET TAKHX
CEKYLIMX IBHXXKEHHH, KAK OBl «mrpopesa-
ACh» CKBO3B 0CANOK.

Y 6€33aMKOBBIX H 338MKOBBIX MBbILI-
IBI-aANYKTOPH TAHYTCA OT CTBOPDKH K
CTBOPKe, MPUKPEIUIAACH KHEPEOH OT

3aMKd. 3TU MBILEBI CTATHBAIOT CTBOP-
KH Ipyr ¢ IpyroM H 3aKpEIBalOT paxko-
BHHY {cM. puc. 25.8, B). V 3aMKOBBIX
Opaxuonon napa MuIm-aGAYKTOPOB (I11-
AYKTODBI) GepeT HAYano HAa BEHTPAlb-
HOH CTBOpKe M TIPUKperisiercd Ha J0p-
CajJbHONW CTBOPKEe MO3ajiH OT 3aMKa.
CokpallleHHe 3TMX MBI OTKPHIBAET
CTBOPKM (¢M. puc. 25.8, B; 25.9, ).
XoTs Takas opranusauus u 3ddexTHe-
Ha, OHa Bce ke TpeGyeT OTKpHIBAHKA pa-
KOBHHEL, H MHIIHA WIH CYXOXKUWIHE Ya-
CTHYHO BBICTABMACTCA M CTAHOBMTCA
VAIBEMOH I XHITHHKOB. ¥ MOMLTIOC-
KOB HET MBIWMI-abAYKTOPOGB, BMECTO
STOTO OTKPHIBAHHE CTBOPOK OCHOBIHO
Ha 3AaCTHYHOM peaKIIiM 3aMKOBOTO JIH-
raMeHTa.

MHILIEI-aanyKTOpsl ¥ Gpaxionon,
NOAOOHO TAKOBBIM Y JIBYCTBOPYATHIX MOJI-
JIIOCKOB, pa3fcieHnl Ha «3aMEIKaTe/Ii» 1
«3aniparend» {cM. puc. 25.8, B). «3a-
MBIKATCIH» — 3TO OBICTPbIE MBILLLbL,
TIpeNCTaBNeHHEIE IONEePEUHO-TIONOCATH -
MH BOJAOKHAMM, CIOCOOHBIMH K CTPEMH-
TENBHOMY COKpaUleHHI0 I oGecnede-
HUA GHICTPOTO 3aKpPHIBAHHSA CTBOPOK.
«3aIMpaTeNit» — 370 MBIILLBI, COCTOS-
e M3 [MagKuX BONOKOH, Bolee men-
JICHHbIE, ONHAKO OHH MOTYT OCTABATHCH
B COCTOAHHM COKPALUCHMSA B Te4YeHHe
IUTHTEABHOTO NepHOoIA.

Kaxnas cteopka (cM. puc. 25.8, I)
COCTOMT U3 BHYTPEHHETO GHOMHHEpPaTH-
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30BAHHOTO CJIOS, MOKPLITOTO BHEUIHUM
OpraHuueckKuM (IMpPOTEMHOBLIM) TEPHO-
crpakymoM. [Tepuoctpakym cekpeTupy-
eTcsl SMUAECPMATbHBIMUA KIETKAMU Kpast
MAaHTHH, TOT/Ia KaK MUHEpalbHas 4acThb
CEKPETUPYETCsl BHEUIHMM MaHTHHHBIM
anugepMucoM. MuHepanbHbli Cloi 1e-
JIATCSI HAa BHELTHMIA NEPBUYHBIN W BHYT-
peHHMI BTOpHUuHblil cion. Cion pako-
BHHBI CEKPETUPYIOTCS NOCIEA0BATEIbHO,
HauMHas ¢ MepHOCTpaKyMa W 3aKaH4Hu-
Basl BTOPMYHBIM MUHEPATBHBIM CJIOEM.
YV 3aMKOBBIX Opaxuonon nepBUYHbBIH
CJIOW COCTOWT M3 KallblLlUTa, & BTOPUY-
HBII CJI0# OpPraHnYecKo-U3BECTKOBLIN,
BKJIIOHAIONIMI KaK KaJbLUMUT, TAK H IPO-
TeuH. XUTHHOBO-(hochaTHasE paKoBUHA
6e33aMKOBBLIX Opaxuorno/ BbIIAAUT H0-
Jiee MPUMUTUBHONM W TMOSBWJIACH €LUE B
kemOpun. OHa sBasieTcst DoJiee CI0XHOM
¥ M3y4eHa He TaK XOpOolIo, KaK PaKOBH-
HA 3aMKOBBIX Opaxuornon. B Heii umeer-
Cl OPTaHMUYECKUI MATPUKC, COCTOSALLMM

7 MeTa-
Hehpuamii
7~ Cepaue
;_Z OTtrepcrTue
[ MUl credenbka
&, Crebenexk
A
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/
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noJioCTh
[MuieBapuTe/IbHbIH

/ Kenynok / /
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MecTo BriageHus NUILEBAPHTEIbHBIX

IJIaBHBIM 00pa3oM U3 INIMKO3aMHUHOTIN-
kaHoB (IAT’). T'uOKuit nepBUYHBIA CJION
COCTOUT M3 anaTUTOBBIX KPUCTAILIOB,
sueapentbix B Al Torna kak Bropuy-
HBII CJIOM mpejacraBnsieT coboil KOMII-
neKe KosunareHa u npyrux oenkos, AT,
xutnnodocdara u anaruta. Ilepuocrpa-
KyM 0e33aMKOBLIX Opaxmuornoj Toxe co-
JIEPAKUT Clelibl XUTHHA,

Y bGonbmuHCTBA Opaxuonon BHe-
HIHWI MAHTHITHBII SnHaepMUC 00pasy-
€T OTPOCTKH, UYIlIHE CKBO3b N3BECTKO-
BYIO PaKOBMHY K [EpPUOCTPaKyMy (CM.
puc. 25.8, I'). D11 OTPOCTKH MOTYT CJIy-
KHTh YY4aCTKaMM XpaHeHUsl BelecCTB,
CEKPETHPOBATEL PETIeJICHTHl JUIsl OTIY-
TUBAHMSI BPAroB MM MCHOIb30BATHCS
s rasoobMeHa.

MaHTHiHBIH Kpali y OOJbIIMHCTBA
BHUIIOB HECET JUIMHHbIC XUTHHOBBIE L€~
TUHKH, KOTOPbIE MOTYT BBITIOJHATL 3a-
LLMTHYIO M, BO3MOXHO, CEHCOPHY10 yH-
kuun (puc. 25.9, B; 25.10). OHu ocHa-

PakosuHa
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Benrpansias
JIONACTL MAHTHH

Porosoe
_ otBepeTHe

__ Mpuuua-
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Benomora-

-

Cnenoi 3aaHmnit
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Crebenex \
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Puc. 25.10. Anaromusi Brachiopoda:

A — BHI C D0PCAJNBLHOW CTOPOHBI; 5 — caruTTalbHbiil paspe3 (UIMEHEHO U NePePUCOBANO U3 Delage and
Hérouard ¢ uamenenusmu us Beauchamp P. de. 1960. Classe des Brachiopodes. In Grassé P.-P. (Ed.): Traité
de Zoologie. Vol. 5. Part 2. Masson et Cie, Paris. Ilepenevamusieaemen ¢ paspewenus)

hlpz/ijurassic.rof
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-WEHBK MBIIIAMH U O0JAJAIOT TTOLBIX-
HOCTBIO (OTHH GosbILie, APYTHE MEHBILE),
Io cBoeMy CTPOCHHIO LIETHHKH GpaxH-
OMOJ CXOMHEI ¢ IUETHHKAMH AHHEIM
(em. puc. 13.5, T. 2). ¥ HekoTOpBIX Gpa-
XMOTION OHH 00PAasyIOT CBOETO poIa BBOA-
HBIE H BbIBOTHEIC KAHATH 471 BOABI, BX0G-

JdIueit B MaHTHITHYIO MOTOCTb H BLITE- _

Karoliel u3 Hee (cM. puc. 25.9, A4, B).

Teno Gpaxwonofsl 3aHUMaeT TOABKO
TPETh HPOCTPAHCTBA MEXTY ABYMS CTBOp-
kamH (puc. 25.10). TIpocTpaHcTBO MeXIy
JIOMACTAMH MaHdTHH TPEACTABNsAET coboil
MaHTHHHYIO IIOJI0CTh, KOTOPAd 3arojHe-
Ha MOPCKOH BOIOH H 3aHATa Nododopom
(puc. 25.10, A4).

BoremmHcTBo 6paxuonon mpHkpen-
JAETCA K CYOCTpaTy mpH NMOMOIIH LIH-
JHHAPHYECKOro BRIPOCTA CTEHKH Tena,
Ha3bBacMore ¢reGebKoM. OH MOKPHT
TOJNCTONH XUTHHOBOII KYTHKYIOH, cek-
PETHPYEMOIi STHACPMHUCOM, M TIHETCH
Ha3aJ OT OTBEPCTMS B 3AMKOBOM OTIE-
¢ pakOBHHH (CM. puc. 25.9, 4, B;
25.10). CTebenbkn 3aMKOBBIX H Ge33aM-
KOBBIX 6paXMOTIO pa3BUBAIOTCA U3 pa3-
JHYHBIX THYHHOYHBIX 3a4aTKOB M, Ta-
KHM 00pa3oM, He ABTAIOTCA [OMONIOTHY -
HHMH. HecMOTpsa Ha To YTO OHH BbI-
NOMHSAIOT CXOAHYIO PYHKIHIO, Mopdho-
JMOrM4eCKH OHH pasnuyarorca (Bompoc
0 roMOJIOTHH CcTeGeNIbKoB fpaxuonon He
MOXET CUMTATbCH PELICHHBIM. — [pu-
Mew. ped.)

Crebenex 6e33aMKOBBIX JHUHTYINHA
(Lingula v Glottidia) tnuHuBIA ¥ MycKy-
JHMCTHIA (cM. puc. 25.9, A). Ero cepaue-
BMHA MpeACTaRIseT cofoli MponomKeHue
METalessd, KOTOPOE COTEPKHT reMIpHUT-
POUMTH M BEICTNAH MezorenueM. Croit
MPONOJEHBIX MBI 3AMETACT MEXITY Lie-
noMoM 4 6azansHoi MeMGpaHoit 3mHaep-
MHCa cTebenpka.

Crebenex 3aMKOBBIX Gpaxvonon Mo-
XeT OHTB KOPOTKHM M XECTKUM, JTHIICH-

HBIM MBI {CM, pHc. 25,9, B), win, Ha-'

060poT, THOKMM M MYCKYTHCTHIM (CM.

puc. 25.10). Ero cepauesuHa idiieHa
LETTOMHIYECKOM TOMOCTH H B 3HAYMTCIIb-
HOM CTENEHH 3aNONHEHA COCHAHHHUTE /b
HO#l TKaHblO. Crefenek BHXOOHT GO
H3 BBIEMKY 3aMKOBOTO Kpasi BEeHTpalb-
HO# CTBOPKHM, NHGO Yepes OTBEPCTHE B
NIPUTTOIHATON Bepxylike (cM. puc. 25.8,
A4; 25,10, A). Dro o3Hagaer, ¥yTo CTEGE-
JIEK BBIXOAHT HA JOPCANBHOM ydacTke
BEHTPaJILHOH CTBOPKH, KOTOpHIH IMpo-
CTHpaeTcs MO3adH JOPCANBHON CTBOPKH
{cM. puc. 25.8, B). 3aMKoBBle Gpaxuo-
NGB! MOTYT HIDHKPEIVIATLCA K CYOCTpa-
Ty BepXHEH CTOPOHOH KHHM3y, pachnona-
ras CTBOPKH B TOPH3OHTAABHOM IIOJIO-
XEeHHH (cM. puc. 25.9, B), wmm Xe 3aMm-
KOBBIM KOHUOM BHM3, C HanpaBleHHOH
BBEDPX LIENbI0. MuILLUIEI BHYTPH CTBOPOK,
KOTCPLI€ BXONAT B OCHOBAHME CTeGeNb-
Ka, 00€eCreYuBaloT pacnpAMICHHE, CIH-
GaHMe U Jaxe BpalleHHe XUBOTHOTO Ha
crebenpke {(puc. 25.11, B, I'). Ducrans-
HELi KoHell cTeBenbKa NPUKPEUISETC K
CyGeTpaTy NMOCpeIcTBOM KOpHEOGpa3HbIX
BEIPOCTOB MIH KOPOTKHMX HAMMWUL.

¥V HekoTophix Gpaxuonox M3 oBoMX
TAKCOHOB, TaKMX, Kak Crania (Inarticulata)
U Lacazella (Articulata), crebenex copep-
WEHHO yTpadyeH. Takue BUABI Kpenarca
BEHTPANLHOM CTBOPKOii HEMOCPeACTBeH-
HO K cyfCcTpaTy ¥, TaKuM ofpasoM, oxa-
3BIBAIOTCA OPHEHTHPOBAHHHWMH HOp-
CaIBHOH CTOPOHOM BBEpPX (cM. pHC. 25.9,
I'—F). Tlpu 3TOM 3amHAa 4acTh BeHT-
PaIbHONH CTBOPKHM OGpasyeT MeCTO MpH-
KpeTuleHusl, a AepeAHMii Kpaii Hampas-
JI€H CJIETKA BBEPX M HE 3arpA3HAETCA Cyo-
crpatoM. HexoTophle BHIOB HCKOMaeMBIX
Gpaxuonos, NPHKPETLIABIIHECS MIPAMO K
cybcTpary, GRUIH BAXHBIMM KOMITOHEH-
TaMHU Naneo30iicKux pudos. Heckomexko
LIYGOKOBONHBIX BUIOB, TAKMX Kak Chlido-
nophora, 3aKOPHBAIOTCA B OCagKe pas-
BECTBNICHHBIMH, KOPHEMONOGHBIMU CTe-
Genpkamy.

DopMa PaKOBHHE HEKOTOPBIX HCKO-
NaeMbIX BHIOB YKA3KBAET HA TO, YTO He-
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Puc. 25.11. JApuxeHus Opaxmonosu.

Poromme Lingula v Glottidia (A) w3rubaior creGenek M «BPE3aloTCH» B 0CANOK Onaroaaps ABMKEHHAM
AOPCATLHON M. BEHTPAILHOM CTBOPOK, HAMOMHHAIOIINM ABIDKEHMS HOXHULL (5). OTiebbie 0CoDH 3aM-
koBoii Terebratalia transversa, ciydaiiHbiM 0Bpa3oM pasMellleHHbie B OJHOHANPaRICHHOM TeueHuu (B),
pasBopaumBaloTes Ha creBGenbKax, pacrnonaras Tenro Takum obpasoM, 4ToObl €ro MpofojibHas ock Obina
rieprieHANKYIApHA oToky Boikl (7). B TAKOM TONOXEHUH MOTOKK BO/IbI CKOPee COCOOCTRYIOT, HEXeln
NPOTHBOCTOAT PECHUYHOMY TEUEHMIO, ITpou3BoanmMomy nododopom (4 — ¢ usmenenusmu us Trueman E. R,
and Wong T. M. 1987. The role of the coelom as a hydrostatic skeleton in lingulid brachiopods. J. Zool. Lond.
213: 221— 232, u nepconanvuie uccredosanus E. E.R.; B — ocnoeano na 0GHHbIX U 6CECMOPoHeM ucciedo-
ganuu LaBarbera, M. 1977. Brachiopod orientation to water movement. I. Theory, laboratory behavior and
field orientations. Paleobiology 3: 270— 287)

Puc. 25.12. Brachiopoda.

[MorepxHocTh cKasibl y noGepexbs Hopol 3enan-
MM, Ha KOTOpOW OBMTAIOT TPW BHMAA OPaxHOIIO.
benbtii, BeTBAUIMICA OPraHW3M — THIPOKOPALT 13
cemeiicrsa Stylasteridae. Ha dororpadmu orobpa-
KeHa TUIoans npubausurensio B 1 m?

KOTOPbIE M3 HUX ObUIM MPHUCIOCOOICHBI
K cBODOJHOMY 00UTaHUIO HA MTOBEPXHOC-
TH MSATKHUX JOHHBIX cyberparoB. Mrmsi,
JUITMHHBIE «KPbUIbs», IPEOHM 1 YILIOLIEH-
HbI€ BEHTPAJIbHbIE MOBEPXHOCTH BO3HUK-
JIM KaK IpUCrocobieHus, UCTIOIb3yeMbIe
JUISl IPEIOTBPALLICHUSI TIOTPYKEeHMS! B 0ca-
0K (cM. puc. 25.9, E; 2K). Cpeau HbiHE
XKUBYILIMX BMIOB HOBO3eJaHuckuit Neo-
thyris lenticularis obutaer cBoOOAHO Ha
rajleYHUKE WA Ha KPYIHONECYaHbIX 10H-
HBIX cyberparax, a Terebratella sanguinea
aubo MpUKperisercs K KaMHsaM, Jubo
¢cBOOOIHO JIEKUT Ha riecke uim uie. Tem
He MeHee OOJBIIMHCTBO COBPEMEHHBIX
BUIOB IPUKPEIUISETCsI K TBEpAbIM CyO-
crpatam (puc. 25.12).

Nilpsfijurassicaruf
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JOPOPOP U ITHTAHUE

Kak u vy apyrux nododopoBbx, No-
dodop Gpaxuonon npeacTapiasneT coboit
BEHYHK H3 [TONBIX LYTIANEL, OKpPYXalo-
X pot. OaHAKO )M TOro YTobH yBe-
JIMYHTD IAOWALDL NOBEPXHOCTH, Jododop
TIIPOTATHBACSTCH BIIEPEA B BHAE OBYX TaK

Ha3bIBAMBIX PYK, OT KOTOPHIX M GEpET CBOE

HAYAMO HA3IBAHHE 3TOH IPYNIEI XKHBOT-
HBIX — Opaxuonodst (OT Tpeyd. «brachia» —
pyKa WiH mneuo). B nanbonee mpocrof
dopme nododop nmoaxoroobpasHbIi, a
KaXAad PyKa BHICTYIIACT BIEPEA B MaH-
THHHYIO MONOCTE. Y 00/iee KPYITHBIX BH-
JIOB PYKW MOTYT CBOpDAUWBATLCH B BHIE
TIETENDb HIH CIIMpaJiel, YT0 3HAYHTEARHO
YBEJIHUMBAET IVICLUANE cOGHpaloWIEH TTo-
BepXHOCTH aododopa (puc. 25.13; oM.
puc. 25.10}), Dro no3BongeT TaKkKe obec-
MEYHTE HEOOXOOHMOE YBENIHYCHHE MO-
BEPXHOCTH, Uepe3 KOTOPYIO OCYILCCTRIA-

Beonmoit kanan

Bueonnoti kanan
A

eTcd ABIXaHHE TIPH YBeNMYeHHH pa3zMe-
poB tena. Kaxnmana pyka Hecer paj, Iyna-
neq. IMapannersHo 3TOMY pANY B OCHO-
BaHWM LIYNAJTCL MNPOXOOUT peCHHYHBIN
OpaxmanpaLil xemobok (pHc. 25,13, b).
Kaxnaa pyka coaepXHT XpAIICIoT0OHBIH
ONOPHBIH CKENET U ABA LENOMWYIECKHX Ka-
Hana, BeTRH KaHANOB TAHYTCA B IYTIANE-
ma. HemoMideckiie mpocTpaHCTBa B py-
Kax M UIYMaabliaX COBMECTHO (PYHKIIHMO-
HHUPYIOT KaK TMAPOCTATHYSCKHI CKelleT,
KOTODBIH moagepXHBacT LUyIIaTbELA B Ha-
NpPAXEeHHOM, BHIIPAMICHHOM COCTOS-
HUH. ¥ MHOI'MX 3aMKOBHIX Opaxuoron
gopcalibHasi CTROPKA HecCeT Tapy CIIoXK-
HBIX, M3ALIHBIX H3BCCTKOBBIX OTPOCTKOB,
HM3BECTHBIX Kaxk OpaXHAMM, KOTOpHE CITy-
Xatr onopoi anga pyk. BHyTpeHHSda mmo-
BEPXHOCTE CTBOPKH MOXET OBITE Xenob-
qatoii WM rpebeHuaToii, co3gaBas OITH-
MaJbHOE NPOCTPAHCTBO, B KOTOPOM TTO-
memaercs gododop (cM. puc. 25.8, ).

BeoaHoli KaHan

BuBOOHOI KaHan

BpaxnaneHbiii xemofox R

LenoMuydecKHit KaHAT

Puc. 25.13. Brachiopoda:

A — cTpoeHHe Tododopa Gpaxnonoast Megarhyris. BxoggluHe nMoToKH BoAE 0003HAYEHH JBYMS pa3BeT-

BIAWHMHCA CTPEIKAMH, 3 BRIXOOMMIEE TEUEHHE — NPOCTEIMM CTPENKAMH, b — yBeAHYeHHOE Haobpa-

XeHHe BHIBOAHOTO KaHana Megathyris. Benble CTPEIKKH YKAa3BIBAKT TEUEHHE BOABL, MaNeHbBKME YepHEIE

CTPETKH H300paXAIOT TPAHCTIOPT YACTHUCK NO WYTIATELAM; GOAbLUIHE YEPHBIC CTPEIKU [I0KA3HBAIOT NEpeHOC

YacTHYeK KO PTY No GpaxsaipHOMY kenobky (A — uameneno u nepepucoeano us Rudwick M.J. 5. 1970
Living and Fossil Brachiopods. Hutchinson and Co., London. B — no Atkins, 1959)

5 Pynnepr 1.4
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OHIbTPALMOHHAA CHCTEMA 1YL
(OYHKLUHOHMPYET MO NPHHOHOY <up-
stream» W HMCIIOABL3IVETCHd AN NMHTAHHUA
B3BelleHHOoH numei. Bo speMda muranus
BOOA HOCTYIIACT B NICPEOHION IEND MEX-
Iy CTBOpKAMH 4epe3 ocofoe BROAHOE
OTBEPCTHE M BBOOHOH KaHaM H NOKHOA-
€T €¢ Yepe3 BRIBOAHOE OTBEPCTHE H BHI-
BOOHOI kaHan (puc. 25.13, 4). YactHu-
KU, 0CODEHHO MENKHE (PMTOILIAHKTOH,
3a7epXAMBAIOTCA NATepaNbHBIMM PECHHY-
KaMH CMEXHEIX NIyTTanell M 3aTeM TPaHC-
NOPTHPYIOTCA BHH3 IO BHYTPCHHEMY
(IpoTHBOTOUHOMY) Kpalo HIymaneu K
OpaxnanpHOMY XenobOky. BpaxuanbHBIH
Xe/IoBOK NPOBOAMT MUHIY OT OCHOBAHUSA
uynanen Ko pry (puc. 25.13, 5). Or-
OpolIeHHBIe YACTHYKH BHIHOCHTCH BEI-
BOOHBIM MOTOKOM. (Y GoNblIHHCTBA Opa-
XMOITOZl HMECTCS ABA THIIA LIYTIANELl: Xe-
nofyaThie H rpeGeHYaTHIC, OHH PacMo-
NAraloTCA B pALY, YePeOysach. 3anepKaH-
HbIE AATEPANbHBIMHE peCHUYKAMH YacTH-
Libl TPAHCIIOPTHPYIOTCHA BHM3 TIO XeNnoG-
YaTHM IUYTIANbLAM, a rpeGeHdaThie My-
nanblia, MO-BHAUMOMY, HCTIONB3YIOTCH
AN BHIBEICHUA CJIMIUKOM KPYITHBIX 4Ya-
CTHII, KOTODHE He MpoXoasT B Gpaxu-
anbHBIA Xenobok. MexaHusM ¢HIETpa-
LMH U COPTHPOBKU YaCTUIL ¥ OpaXHOIION
elle He TMOJMHOCTBIO U3ydeH. — [lpumen.
ped.)

JIMHTYMIBI OGHTAKOT B HOPKAX B MAT-
KHX rpyHrax. [lepenHme KOHIUB ¢TBO-
POK HallpaBleHHl BBEPX, MO HaIlpabBue-
HHI0 K OTBEPCTHIO HOPKM, a 3adHHIt ¢Te-
OesfeK TIHETCA BHM3, MO HAIMPABICHHIO
K OIHY HOPDKHM H 3aKpeTAeTCA B IMecKe
(cM. puc. 25.9, 4). Koraa xuBoTHO®
TIPHHEMAET HEOOXOAUMOE TSl IIMTAHUA
MIOJIOXEHHE, TIPUOTKPHITBIE CTBOPKH
pacmonaralTCa OKONG OTBEPCTHS HOP-
KH. JInvHHbIe MaHTHHHBIE LWETHHKH
cofpaHbl B TpU NydkKa, HOPMHUDYA IBa
JaTepaTbHbIX BBOOHBLIX cHpOHA H Me-
JHANBHBIH BHBOOHOH CU(OH, KOTOPHIIT
CIETKA BBICTYIIAET HAJ IOBEPXHOCTHIO

ocaiKa U NPEensTCTBYET NPOHHKHOBE-
HHUIO JACTHYEK 0CaiKa B MaHTHHHYIO
nmonocTh (cM. puc. 25.9, 5). Korna xu-
BOTHOE MOTPEBOXEHO, CTeOENEK COKpa-
1AETCS H BTSTHBAET XHBOTHOE BHH3, B
Hopky. (BpaxuomomaM cBolicTBEHHO
6onboe pasHoOOpasHe B CTPOCHHH JIO-
dodopa U B crmocobax OpraHu3aLuUH.
BOAHBIX [TOTOKOB NpH GUABTpaLHM, KO-
TOPO€ OTHIOAL Hé HCYEPIIBIBAETCA ABY-
MA TIPHBEICHHBIMHU 3/IeCh IIPUMEPaMH. —
Ilpumen. ped.)

OPTAHN3AIIUA
H OYHKIITHOHUPOBAHHE
BHYTPEHHHX OPTAHOB

Teno B3pocarx Gpaxvonon COCTOMT
H3 ME30COMBI H MeTacoMbl. OHM BMelLa-
10T nepenHuil nododopanbHeIi LeIoM,
TIPOTATHBAIOLHHCS B WIYTTATELA, H KPYTI-
HEI, OOIUIMPHBIN TYAOBHIUHBIA LIEJIOM,
B KOTOPOM PACIIONIAraloTcsl IMHIIEBapH-
TeNBHBIA TPakT, MeTaHEQPUINM; roHa-
Abl, MBIWILTEI PAKOBUHBI B KPOBEHOCHAS
cHcTeMa. Me3oTenuanbHas BBICTHIIKA
PeCHHYHas1 (ToYHee — MOHOIIMAHAPHAs,
T.€. XTYTuKoBad. — [lpumey. ped.). Ha-
JHYHE IIPOTOCOME KAaK CaMOCTOATC/IbHO-
ro OTHeNa TeNa COMHUTENBHO, HECMOTPS
Ha TO YTO KIepeIH OT pra HMEETCs He-
OonbILolt MOpCANBHEIL TIPEeOPANbHEIN
IMUCTOM. Y 3aMKOBBIX OpaxHONMod OH He
COACPXMUT MOJIOCTH, HO ¥ Ge33aMKOBBIX
B HEM €CTb MPOCTPAHCTBO, KOTOPOE CO-

- obwaerc ¢ gothodopanbHBIM HEIOMOM,

OIHAKO HET AOKA3ATENECTE, YTO STO U €CTh
MPOTOLETD,

CreHKa TeJla COCTOMT H3 BHELIHEro
MUAEPMHUCA, CJIOSL COSTHHHTENBHON TKA-
HH U UETOMHYECKOro Me3oreaud. Bce
SMUTEIMH Bpaxuono] ABRIAIOTCE ONHO-
CNOWHBIMH, 4 BCe PECHHUYHEIE KIETKH —
MOHOUHMAHAPDHBIMH. MBIILIB CTEeHKEH
T€Na, KOTOPBIE JIEXAT MOL PaKOBHHOM,
Pa3sBUTHI CJIA00 MM Xe Crennanu3Hpo-
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 BaHBL WA OTKPHBAHMA H 3aKPbIBAHHA
CTBOPOK. DIHTEIHANBHO-MBIILEYHEIS
KJIETKH B Me30TeNIMM Me30oLens obecie-
YHBAIOT ABHXEHHA PYK H ILYIAJNEIl.
Mermns 6paxuonon nubo rnagkue, muto
NIONEPEYHO-TIOTOCATHIE.
Ot MeTalleNn B JOMACTH MaHTHH TA-
HYTCH MAHTHHHEI¢ KARAIRI, KOTOPBIE ITPC-

XOHOAT B COSAMHHUTENBHONA TKAHU MCXITY -

BHYTPEHHUM H BHEIUHNM MaHTHHHBIMH
snuteanamu. LenoMuueckas XKHAKOCTh
COAEPXRKUT LENOMOLMTH. HECKOJIBKHX BH-
IOB, a ¥ 0e33aMKOBHIX OpaxMOTION HMe-
€TCS HEKOTOPOS KOMHUYECTRO IeMIpUTpPO-
LHTOB, COASPXKAIINX IeMopHTpHH. Tlo-
MHMO Nododopa H MaHTHH ¥ GpaxHo-
nof HeT APYTHX CIeLHanU3HPOBaHHEIX
noBepxHOCTeH I1s razoodMeHa, TpaHc-
MOPT KHCAOPOIa, BEPOATHO, 00SCIIeYH-
BACTCA UEMOMHHMECKON XHIKOCTBIO; M1
3TOTO CCYIISCTBAAETCH OllpeaelieHHasA
HUPKYAALNS €€ Yepe3 MaHTHIiHbIe Ka-
HANBl, H KMCHAOPOA, MO KpaltHeH Mepe
YACTHYHO, NEPEHOCHTCH [EMAIPHTPHHOM
Ha LEJOMOUHTAX HEKOTOPHX BHIOB.
Lupxynsiudd UeToMHYECKOH KUAKOCTH
OCYLICSCTRIACTC Me30oTe/ieM AuGo co-
KPAlICHUSIMH €r0 3NMTENHAbHO-MbI-
IHEeMHRIX KIeToK, Mnb0 OueHHeM ero pec-
HUYEK.

Bpaxuonoar: 061a01al0T KPOBEHOCHOM
CHCTEMOH, COCTOAIIEH M3 cepaua, Oec-
IIBETHOM KPOBH W COCYAOB. MbleyHoe
COKPaTUMOE CepHle pPacroearaeTca B
HOPCAJIBHOM ME3EHTEPHHA HAN KEYAKOM,
H OT HETO TAHYTCA [EepeIHHH U 3agHHHA
cocyarl (cM. pHc. 25.10, A). BtH cocyan

' PA3BETRIAIOTCH, CHAOXad KpOBBIO pas-
JIAYHBIE YACTH TENa, BKII0YAA KHIUSYHUK
1 nopodbop. PYHKHHA KPOBEHOCHOM
CHCTEMB! TOYHO HE H3BECTHA, BEPOATHO,
TAaBHas e¢ (PYHKUHMA — HOCTABKA THTA-
TENbHHIX BEWIECTB K TKAHAM.

ITpmeBapUTENBRBIA TPAKT COCTOHT
W3 pra, MMOTKH, MHUIEBOOA, XEAVaKa,
NMULLEBAPHTEABHEIX OTPOCTKOB, CpeaHeH
KHLUIKH 1 HHOTAA aHAJBHOTO OTBEPCTHAL.

B creHKe NHIIEBAPMTENBEHOTD TPaKTa
HMEIOTCA CJIOM KOJBIIEBEIX U TIPOMOIE-
HEIX MHIIL, 3 TACTPOREPMHC Ha BCEM
NMPOTSKEHHM HECET PeCHHYKH. Pot or-
KPHIBaeTCA B MyCKYAHCTYIO [IOTKY, KO-
TOpas COeAVHAETCH ¢ nHeBoIoM. ITu-
LIEeBOA [IPOXOANUT AOPCATIBHO, 3ATEM MO-
BOPATHUBAET U COETHHACTCS C XKEIYIKOM
(cM. puc. 25.10, B). bonslibe CWIBHO
Pa3BeTBICHHDIC ITHIICBAPUTENbHBIE OT-
POCTKH OKPYXAIOT XENYOOK, OHH CBf-
33HBl ¢ HHM OJAHHM-TpeMs IPOTOKAMH
¢ Kaxjgo# croponn. IIumeBapenue,
IMAaBHHM 00pa3oM BHYTPHKIETOYHOE,
NMPOHCXOONT B MHLISBAPKTEAbHEIX OTPO-
¢TKaxX. ¥ HeKOTOpHX 6e¢33aMKOBHX Gpa-
XHMOIOJ MHIIeBAPHTENLHEIN TpaxT U-06-
pasHHi. CpeoHss KHIIKA OT XKEAyIKa
TAHETCS BICpeN M COCOHHACTCA ¢ TpA-
MO KHHIKOI, KoTopas OTKpPHBACTCA
HapyXy MepeIHHM aHAIbHBIM OTBEPCTH-
€M, PACMOJOXKCHHBIM MEXIY CTBOPKa-
MH, C TIpapoii CTOPOHLL ¥ Apyrux Opa-
XHONOA AHABHOE OTBEPCTHE HAXOLHT-
¢sl Ha 33 JHEM KOHLIE TeJa MEXAY CTEOp-
KidMH PAaKOBHHHEL (OYEBHIHO, MMEIOTCH
B BUAy npeacrasuTend orpaga Crani-
ida. — Ilpusey. ped.). ¥V 3aMKoBBIX Gpa-
XHOION KUUIEYHHK TOBOPAaYMBaeT OT
KENyIKa BEHTPATEHO M 3aXAHINBAETCA
CNeno, aHATBHOE OTBEPCTHE OTCYTCTBY~
et (cM. puc. 25.10, B).

Bpaxvionoapl SRIAIOTCS AMMOHIOTE-
JIHYECKHMH XHBOTHHMH, M Gonpinas
YacTh A30TCOACPXKALUNX TPOOYKTOB BhI-
BOOMTCH 3a cueT Audpy3ud uepes mno-
BEPXHOCTE Tea, 0coOeHHO B Jododope
M MaHTHH. Metanedpunny ABnA0TCA
FOHOOYKTaMHM H He WUTpaloT ABHOH PONH
B OKCKpeUHH. TIIAaTeNbHOE HCCISIOBA-
HH¢ He OOHApYXHIO MOJOLMTOB B Ka-
KOM~/IH00 KpOBEHOCHOM COCYIEe WIH B
cepaue (O1o HepepHo, CTeHKH KpoBe-
HOCHBIX JIAKYH B CTeHKe MHIIEBOIZ U B
HEKOTOPHIX APYTHX MecTax o0pasoBaHE
MONOHHTAMH. DTO 03HAYALT, YTO YIBT-
padIIBTpaLIlA H3 KPOBEHOCHBIX COCYAOB
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B TYAIOBHILIHEIA LIEJIOM HMEET MECTO, M
CNeAOBATeNbHO, MeTaHEDPHIHT YYACTBY-
10T B 3KCKpeunu. — [lpumen. ped.)

OxononumeBogHOE HEPBHOE KOBLIO
C MaJeHBKUM HOpCaNbHbIM, HAAMULIE-
BOAHBEIM TaHCIHEM H 6oJiee KpYIHBIM
BEHTPAIBHBIM, TIOAMHILIEBOIHBIM MAHTITH-
eM ¢opmupyer LIHC. HanmumeroaHblit
TaHIJIMI He BBIPAXEH Y B3POCABIX 6e3-
3aMKOBHIX 6paxXHONION, B PE3VILTATE YETO
«MO3T» JICXKHT BEHTPANbHO, TTOA KMIUKOH,
Kak y Kamptozoa. Or ranrimes a4 mx
KOMHCCYD HEPBH! TAHYTCS Biepen H Ha-
33, HHHepBupy4d nododop, nonactu
MaHTHH ¥ MBIIIIUB CTBOPOK.

IMonofHO ABYCTBOPYATHIM MOJLITIOC-
KaM, MaHTHHHBIA Kpaii, BepoATHO, SB-
jigercs HauboNee BAKXHBIM YJaCTKOM CeH-
COPHO# peuenuuu. MaHTHIHBIC 1HETHH-
KH, XOTH H HE CBA3AHL HEeOCpeACTBeH -
HO ¢ 9YBCTBHTE/IBHBIMH HeHipoHAMH, Be-
POSTHO, MEPSIaloT TAKTWIBHBIE CTUMY-
JIBI K pEUenTOpaM B MaHTHIHOM 3IH-
JdepMmuce. ¥ HEKOTOPHIX OpaxMoONom 3TH
HIETHHKH LTHHHBIE H (POPMHPYIOT «CEH-
COPHYIO pelIeTKy» Hall NPHOTKPHITEIMH
CTBOpPKaMH. MHorue Opaxuormoas npo-
SIBJBTIOT «TEHEBOH OTBET», TIPH KOTOPOM
OHH pPEarupyioT Ha MPOXOAALIYI0O MHMO
TEHb 3aKPBIBAHMEM CTBOPOK, OJHAKO
SBHBIE GOTOpPELIENTOPHI HE GbUTH OOHA-
PYXeHEl, H HEW3BECTHO, KAKHe KIETKH
OTBETCTBCHHEI 34 TAKYIO peaklHIio M rie
OHH PAacIIoNaraloTcs. ¥ HEKOTOpHIX Gpa-
XHOMOI UMEIOTCH CTATOLIMCTHL.

BOCHPOH3BEINEHHE
H PAIBUTHE

3a HECKONBKHMH MCKIIIOUeHHSIMU,
Opaxuonoas! pazaeNbHONONBI, OTHAKO
NoJOBOH AUMOPGhUIM H3BECTEH TOJBKO
¥y ooHoro Buga. ['oHag oOHYHO YeTHIpE,
Mo Mape B KAKAOH JoNacTH MAaHTHH. OHHI
MPeACTaBIRIOT OO0 CKOIUIEHHA pa3Bu-
BAIOLIHXCA TAMET B CTEHKAX IIeOMUYe-

CKMX MAHTHHHBIX KAHAJIOB ¥V 3aMKOBHIX
(cM. puc. 25.10, B) WK B Me3eHTEPHAX
KHIIEYHUKA ¥ 6€33aMKOBHX Gpaxuornos.
Iocae cospeBaHusa raMeTsl MOMAIAIOT B
METALIE/ b M BRIXOAAT HAPYXY depe3 Me-
TaHedpuauu. ¥ GoJIbLIMHCTBA GpaxHo-
noA HMeeTest I1apa KPYMHEBIX MeTaHed-
pHaMes (cMm. puc. 25.10, A), omHako y .
HEKOTOPBIX 3aMKOBEIX Gpaxuonorn HX OBe
napei. BopoHKOBHAHBE HedpOCTOMH
OTKPBIBAIOTCH B METALIENb C MBYX CTOPOH
OT 3aJHEero KOHLA XemyaKa, a IPOTOKH
TAHYTCS BIIEped, BIAJasi B MAHTHHHYIO
MONOCTE Yepe3 pacnoNoXeHHBIE 103301
pTa Hedpuanonopsl. Metanebpuauu
NPEACTABNAIOT COBOi TOHONYKTH U1
TPaHCIIOPTUPOBKH FAMET U3 METALIE/A BO
BHECILHIONO CPedy, H ¥ HEKOTOPBIX BHIOB
OHH 3aMKHYTHI BIUIOTb JI0 MOAOBOIG CO-
3peBaHMs,

Bo BpeMs HepecTa AMUEKICTKH BbI-
BOIATCA B MOPCKYIO BOAY, [AE€ OHH OI-
JionoTBopsaIoTcA. MHOTHE 3aMKOBhIE Gpa-
XHMOTIOAB BLIHALIMEBAIOT Pa3BHBAIOLIME-
¢ 3MOPHOHBI B MAHTHIHOMN IONOCTH,
HHOTAA 3apolbllui Pa3BUBAIOTCH B Npo-
TOKaX MeTaHedpuaueB. CaMKH enWH-
CTBEHHOTO BHIA, 001ANAI0LIEro MOMOBRIM
mamMopdusmom, Lacazelln mediterranea,
obnagalor runeprpodHPOBAHHON BEHT-
DATLHON CTBOPKO#, KOTOPasA CIYXHUT
MEeIIKOM V11 BHHAITHBAHHS.

HApoGnexue panuaneHoe, ronodnacTi-
YEeCKOe, TIOYTH paBHOMepHOe. B pesynn-
TaTe ApobGneHus obpasyercs uemobnac-
TyNa, TacTpylNallda NMPOTEKAET TIYTEM

‘HHBarMHaUWH, a HHOrda — AenAMHHA-

uHH. Paszeurue perynstueHoe. Bnacto-
[Op 3AKPHBAETCA, 4 POTOBOE H aHaJb-
HO€ OTBEPCTHS BOSHHKAIOT 3aH0B0: [Ipu
(POPMUPOBAHUH LIEJIOMA, KOTOPOE HHTEP-
AOpETHpYeTcd KakK WH30Ue sHoe ¥ 6e3-
3aMKOBBIX H HTSPOLEABHOE ¥ 3AMKOBHIX
Gpaxuonoa, odpaszyioTea Me3lolUenb H
MeTanens. (DHTepoLenbHAs 3aKNIagKa |
LieJioMa XapaKTepHa takke M 41 Cra-
niida. — fIpumen. ped.)
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TlepeaHas nonacTe

3apoamll pa3BHBAETCH B CBOOOOHO-
IJIABAIOMIYIO JIMYMHKY. ¥ 0e33aMKOBBIX
Gpaxvomox AOATOXHBYINAS ILUIAHKTO-
TpohHASA JTUYMHKA HATIOMHHAET MHHH-
aTiopHyIo Opaxuonomy (puc. 25.14, XI).
TlapHpe TOMACTH MAHTHH U CTBOPKH
3aKmiouanT Teno u aocdodop. Ilokph-
THIi pecHHYKaMH N0¢odop MOXeT BH-
COBBIBATHCS M3 MAHTHHHOI MOMOCTH Ha-
pyxy. OH npeacTaBiIAeT coBoH THINHOY-
HHH mnaBatenbHBIi opraH. Crebenek
JIHUHHOK 6¢33aMKOBHIX 6paXHOMNo Mpo-
HCXOAHT OT MAHTHH, OH CKPYYEH H IO-
MELIACTCA B 3adHel YacTH MaHTHHHON
NMonocTH. Kak TONBKO cexpeTHpyeTcA
IOTIONHKTENbHAA paKOBHHa, JTHYHHKa
CTAHOBHTCA TSLKENSe H B KOHLIC KOHLOB
onycKaeTcd Ha iHo. Y Lingula Het MeTa-
- Mopdo3a M pasBUTHE MO CYLISCTRY IIpA-
Moe. CreGenex mIpHKpeiLisiercsa X c¢y6-
cTpaTy, M Mojlozaa Gpaxuoloma Hadd-
HAET BECTH B3POC/Hil 00pa3 XHM3HU.

¥ 3aMKoBbIX OpaxMonof pa3BHTHE
HEMpAMOE, ¥ JAeUUTOTpO¢HAS JTHIHHKA
riepexXHBaeT HeNOArHil TIAHKTOHHBIN
nepuod, [IpeaILecTRyIoOmurit Metamopdo-
3y. JIMuMHKA HE MOX0XKA Ha B3POCHYIO
ocobb. OHa obnmagaeT nepegHei pecHUY -

B r

Puc. 25.14. TeuntorpodHasn Ge3pakoOBHHHAN
JIMYHMHKa, €€ MeTaMOop(d0o3 H paKOBHMHHas
TAHKTOTpOdHAA THYHHKA!

A—I' — mMeTaMopdo3 THIHHKH 3aMEOBHIX Gpaxm-

Onoa, ACMOHCTPHPYIOWMNH BEHIBOPAYHBAHHE MaH-

THH (A — M c6oKYy); J — pakoBHHHAsA MNAHK-

ToHHaA nHuHHKa Linguia v Glottidia, PecHMYHBIC

WYRANLUA BHCTYMAIT H3 PAKOBUHKM, KOTAA XKH-
BOTHO¢ nnapacT (J — no Yatsu)

HOH JOMACTHIO, KOTOpas B OyAYLLUEM CTa-
HOBHTCA AohodopoM, 3agHek JIONACTHIO,
Kotopadg dopMupyet crebenex, 1k pacno-
naraoieiics MmocpeauHe MAHTHEH, JO-
IACTH KOTOpOli HampaBAeHH Ha3aa
(puc. 25.14, A). Mme1oTca yeThIpe TIydKa
IIETHHOK — AB& JOPCANbHEIX K ABA BEH-
TpanbHBX. Y Terebratuling nM4HUHKA Oce-
JAaeT MOCAe KOPOTKOTO Mepuona cBobom-
HOIUIABAOLIETO CYIIECCTBOBAHUA (Ilile-
rocd npuGANIUTEARHO o1 24 no 30 ua-
COB) H 3aTeM MOABEPTAETCA MeTaMopdo-
3y. JlomacTi MaHTHH Pa3BOPauYHBAIOTCH
Briepel H BBepX, HAUMHASTCA CEKpeLlHsA
MaTepHala CTBOPOK U Pa3BHTHE OPIAHOB
B3pociioii ocobu (puc. 25.14, 5, I'). (IBa
BapHaHTa Pa3BHTHA, OINHCAHHBIC 30ECh,
OTHIOAL HE HCUEPILIBAIOT BCE MHOTGO0-
pa3ne JTHYHHOYHOIO Pa3BHUTHA H MeTa-
Mopdosa Gpaxvonoa. B wactHocTH, y
Gpaxvonon Craniida THYHHKA HMEET TPH
napel MYyYKOB IWETHHOK M HANMOMHHAET
JIHYHHOK nonuxeT. Ilpu meramopdose
anyuHKa Craniida cKiiaasiBaeTcs HONO-
JaM Ha OpIoLHYI CTOPOHY, TaK ¥yTO 00¢
CTBOPKH PAKOBHHEI B3POCAOTC XHBOTHO-
I'o 10 CBOEMY NPOUCXOXKICHUIO SIBJISTIOT-
Cs1 JOPCABHBIMY: OIHA M3 HUX — TIepel-
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HAA, apyrad — 3amHad. Ocoboe cTpoe-
HHE UMEIOT H THuMHKH Disciniscida. —
Ilpumen. ped.)

PASHOOBPA3UE BRACHIOPODA

Inarticulata®: BoaMoxHo, He MoHOMM-
JeTHYHas Ipynna. 3aMoX IpOCTOi;
CTRBOPKH COSHUHSIOTCH TOMBKO MBIII-
LAMH U COSTUHUTENIBHOIM TKAHEIO: HET
3aMKOBHIX 3y00OB WiH BianuH. CTBOp-
KM CMBIKAIOTCA MIPAMBIM MYCKY/1bHBIM
YCHJIHEM, OTKPEIBAIOTCA 34 CUET IMa-
POCTATHYECKOTO LIENOMHYECKOTO JaB-
JIeHHA. MycKynaTypa CTBOPOK KOMII-
nexkcHad. IluweBapuTenbHEBIN TpakT
U-o6pa3sHelil, MMeeTCA aHAJIBHOE OT-
BepeTre. Ha nopcanbHOI cTBOpKE HeT
Opaxunuil, NongepXupBaloUx 10¢o-
¢op. Paseurre c maHHKOM, KoTopast
HallOMHHAET KPOLICYHYIO B3POC/YIO
0co0b ¢ ABYAOHACTHOH MaHTHEH H
pakoBiHOI. (¥ Craniida n Disciniscida
JMHYMHKA YCTPOEHA HHaYe, CM. pa-
Hee. — llpumey. ped.)

Lingulida®: PoioT HOpKH B MATKHX ocaj-
Kkax. HMeerca reMapHTpHH Kak Ibi-
XaTe/IbHEIA TMIMEHT. BoNbIIHHCTBO
obnamaer xutHHoBodochaTHOH pako-
BHHOH; NIEPHOCTPAKYM CONEPKHT XH-
THH. AHANBHOE OTBEPCTHE ¢ TIPaBOi
croponsi. Lingula, Glottidia.

Discinida®: IpukpemAoTcs K TBepaBIM
TIOBEPXHOCTAM {IPH TIOMOILH KOPOT-
Koro crebenvka. Discina, Discinisca.

Craniida®; Cte6esnex OTCYTCTBYET; BEHT-
palbHas1 CTBOPKA NMPHKpPEIUAeTCS He-
TIOCPENCTBCHHO K TBEPAOMY CYOCTpa-
Ty. PAKOBHHA M3BECTKOBAs; MEPHOC-
TPAKYM COLEPXMT XMTHH. AHAJLHOE
OTBEPCTHE HA 3aHEM KOHLIE MEXIY
CTBOPKaMU PakoOBHHBI. Crania, Neo-
crania.

Articulata®: CroXHBI 3aMOK CO CMbIKA-
WIHMHCE 3y0aMH M BIagHHAMM.
KanbuurHas (KapGoHaT Kanblius) pa-

KosuHa. IleprocTpakym mumeHn xu-
THHA. Ha nopcannHoli ¢cTBOpKe 00bIN-
HO MMEIOTCA M3BECTKOBBIC Opaxuauil
N4 nmoaaepxku aododopa. PaxopH-
Ha OTKPBIBAeTCA W 3aKphIBAETCA 32
CYET TMPSAMOTO YCHIUA MbILILI-ANAyK-
TOpoB U abaykropoe. Crebenex, ecnu
HUMEETCS, NONACPXKHBACTCA COSHHHH-
TEeNbHON TKaHBIO, KHiieYyHHK OKaH-
YMBAETCA CJIETIO; AHAIBHOE OTBEPCTHE
OTCYTCTBYET. JIMYMHKA HMEET TPH OT-
JieJia Tea: TYJIOBHILE, MaHTHIO M CTe-
GeseK. BonBIIMACTBO MpHKperder-
CA4 K TBEPORIM CyOCTpaTaM, OIHAKO
HEKOTOpH¢ (TakHe, Kak Chlidonopho-
rg) 3asKOpUBAIOTCA B MATKHX TPYH-
Tax MPH IIOMOLUH Pa3BETBIEHHOTO,
KOPHeoOpa3HOro crebennka.

Terebratulida®: HauGosnee MHOrouHcaeH-
Hasg Irpymma HblHE¢ XUBYUIHX Opaxuo-
nod. bpaxvauii B BHAE CTOXHOH ner-
JM. Argyrotheca, Calloria, Chlidonophora,
Gryphus, Gwynia, Lacazella, Liothyrella,
Megathyris, Neothyris, Pajaudina,
Terebratalia, Terebratella, Terebratla,
Terebratulina, Thecidellina.

Rhynchonellida®: Bpaxuanu npocthie,
CWIBHO BBHINMYKJIAA pakoBHHA M JBE
napel MetaHedpuaner. Hemithyris,
Notosaria. '

BRYOZOAF

Bryozoa (= Ectoprocta, Polyzoa, wiu
MILAHKH) HACYUTHIBAIOT MPHOIH3HTENE-

-HO 5000 HBIHE XHBYLMX BHAOB. OHH

NPEACTARIAIOT COO0OH KpYNHEHINWI Han-
Gonee H3ydeHHHH M IWHPOKO paclpo-
CTPAHEHHBIA TakKcOH nodoPopoBHX
{pHc. 25.15; 25.16). Muasku — 6eHTO-
CHbI€ KOJIOHHANbHEIE XHUBOTHBIE, HONB-
UIHHCTBO BHIOB KOTOPRIX XHBET MpH-
KpeIUBIACh K KpeNKUM cyOcTparaM (MMe-
€TCsl OOHH POl OOHHOYHEIX XKHBOTHBIX,
MPEICTABHTENH HECKOABKHX ponos dop-
MHPYIOT MOABMXHBIE KONOHHH). Komno-
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HMH MOIYT AOCTHFATh KPYIHEIX pa3Me-
' POB M MaJIO MOXOXH Ha XHBOTHHX. OHH
COCTONT 13 MHOTOMMCIIEHHBEX KpoOILeY-
HbIX 300HAOB. Bryozoa npeicTaBasioT
co60#l KpyTIHBIt XUBOTHHIH TAKCOH, OX-
HaKO M3-3a BHEWIHEro o0HKA HX X0JIo-
HHI, 3a4acTYI0 HaMOMHHAIOILErO pacTe-
HHUs, CONBLIUMHCTBO MIOAcH NMpUHHMaeT

HX 33 MOPCKHE BOJOPOCTH HIH MXH. BRHI-

CYIIEHKKE KONMOHUM HEKOTOpPHIX MILA-
HOK, CKE€JET KOTOPHIX MMEeT 3E/IEHYIO

OKPAcKy, MPOfAIOTCA B MaNeHbKHX Ba-
30YKaX HAWBHHIM TYPHCTaM KaK OCOOBIi
«BO3AYINHBIN MANIOPOTHHK». BonblImH-

'CTBO MIIAHOK — MOPCKHE OPraHH3MH,

OIHAKO OKOJIO 50 BIAOB OOHTAIOT B TIpe-
CHEIX BogaX. biaromapsa HM3pecTKOBOMY
9K30CKENETY OHH XOPOILO COXPAHAIOTCH
B MCKOIIAeMOM COCTOSAHHH.

TToCKOIBKY pasMephl 300HIOB COCTAR-
NAI0T MeHee 1 MM, MOXHO MOpeanoio-
XdTh, YTC ¥ HHX HET HH LEJIOMa, HH

Puc. 25.15. MHorooGpasie MUIAHOK:

A — npecnobopnan mwmanka Peciinarella magnifica (Phylactolaemata); 5—E - MOpPCKHE MIIaHKH
(Gymnolaemata): ¥ — mopckas Mmianka Crisia eburnea (Cyclostomata), B — cremomanacs Miuanka Bowerbankia
maxima (Ctenostomata), I” — BepTHKAIBHO pacTyillasd KOnoHusa Zoobotryon verticillatum C MeHHMCTBIM CTONO=
HOM, KOTOPHI#l COCTOMT M3 TPYOUYATHIX KeHo3oouaop (Ctenostomata), J — (QpoHTanbHad ITOBEPXHOCTH
Membranipora tubercuista (Cheilostomata), Kopoukoll NOKPHEBAIONEN THCTHK Sargassum, E — (hpoHransHas
MoBepXHoOCTh Schizoporefla unicornis (Cheilostomata), KopKoBHIHO-06pacTaiol|as MOBEPXHOCTh KAMHA
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Puc. 25.16. KonoHuu HBIHEXMBYILMX MILAHOK:

A — HBYXpAZHO OPraHW30BaHHLIE ABTO300MIABI BEPTHKAILHO pactyuieit koaouun Bugula neritina
(Cheilostomata); 5 — aBT0300MIBl Ha MOBEPXHOCTH OAHOM U3 BeTBEl (KeHO30011) cTONOHHOTO Zoobotryon
verticillatum (Cheilostomata); B — seprukanbHas oGbI3BECTBAEHHAS KOTOHMUS ackooproit Scrupocellaria
regularis (Cheilostomata); I' — B Ha MOBEPXHOCTH KOPKOBOW ackotopHoit Watersipora subovoidea,
NOKa3bIBAIOIINIA MMOJHOCTBIO PA3BEPHYTHIH W YACTHYHO PA3BEPHYTHIN MO
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- BHYTPEHHEH TPAHCIIOPTHOM CHCTEMEL, HO
HA CaMOM JieJIe ¥ HUX €CTh U TO H JIpy-
roe. Lenom mpeactasmsaer coboii mpo-
CTPAaHCTBO, B KOTOpOE BTATMBAECTCA Ie-
pemHHI KoHell — MHTPpoBepT. (MUCnonn-
30BaHHE TEPMHHA «<HHTPOBEPT» AN 060-
3HAYCHI Y4aCTKa TeNd MIIAHOK PHCKO-
BaHHO, OOBIYHO 3TOT TEPMHH MCIIONB3Y-

0T MPHMEHHATENBHO K rOIOBOXOO0THEIM

yeppaM Cephalorhyncha. — Hpumey. ped.)
XHIKOoCTh MONOCTH TeNa BBITIONHACT
GbYHKIMH THIPOCTATHYECKOTO CKeeTa,
KOTOpEHIl 00eceynBacT BHIIAYHBAHHC
TIONHIIHAA. OHa cBA3BIBAET MEXAy Co-
60i1 oTHeABHBIC 300MIObL H 00eceYnBaeT
TPAHCMOPT BEILECTB MEXAY WICHAMH KO-
JIOHHH, BRICOKOHHTErPHPOBAHHEIE KONO-
HHMH MIDAHOK MOTYT PacCMATPHBATHCH
KaxK 0cobH.

TpaguimonHo Bryozoa nenar Ha TpH
takcoHa — Phylactolaemata, Gymnola-
emata M Stenolasmata. OgHako B Io-
cnegHee BpeMs Stenolacmata paccMar-
puBalT B npedenax Gymnolaemata, Ta-
KHM oOpazoM, B npedenax Bryvozoa oc-
TaeTCA TONBKO JBA COBPEMEHHBIX TAKCO-
Ha — Phylactolaemata u Gymnolaemata,

®OPMA TEJIA

KooHHH MIIAHOK COCTOAT H3 300-
HAOB Pa3MEpoOM B JUITHHY okono 0,5 MM,
Jinsa 300MI0B XapaKTepeH MOMHMOPOhH3M,
OHAKO THIMHYHHKHA MUTAOLIMACA 300HI
COCTOHT H3 TYJIOBHILA H BHBOPaYHBaIo-
IUErocad HMHTPOBEPTa, KOTOPHIM HeceT
gododop (pHe. 25.17). PopMa 300MI0B
BapBUPYET B 3aBHCHMOCTH OT TAKCOHA H
MOXeT GBITh KOPOGOYKOBHIHOH, OBANb-
HOM uam Tpybuaroi (cM. puc. 25.15).
BNUCTOM NpeAcTaBniseT coboi ManeHb-
KVIO JOPCANBHYEK) JICTIACTh, HABHCAIOLYIO
Han proM ¥ Phylactolaemata. ¥ Gymmno-
lacmata oH otrcyreTByer. Mesocoma —
3TO KOJIEHEBass OOMACTH BOKPYT PTa, KO-
TOpas BMelnaeT NogodopaTbHEIH TENOM

(Me3ouenn) u HeceT nododop. Orpoct-
KU IOhoPOPaTBHOTO 11€7T0Ma TAHYTCH B
uynagena aedodopa. Topaspo Oonee
KPYTIHOE TYJIOBHILE (METACOMa) COCTAB-
JgeT OONBIIVIO YacTh TENAa H BMELIaeT
OOIIMPHEIN MeTalleAb HIM TYJOBHIIHBIH
(TIepHBHCUIEePATBHEIF) IeoM. Cenry,
pPa3ieNAnILYIO 3TH IBa LIcJIOMa, TIPOHH-
3BIBAIOT TOphl. MHTpOBepT (= MOMMIIHE),
cocTofui 13 nododopa u yacTu Tyino-
BHIa, MOXET BTATHBATECA B MCTALEND,
MeTanens BMELIaeT KHIIKY, ero mepe-

-CCKAKT MBIMICYHRIE BONOKHA H TAX Me-

30TENUANBHON TKAHU — QYHHKYIIOC,
KOTOPRIH y4acTBYET B TPAHCIIOPTE MMUTA-
TeNBHBIX BemecTs. Cepmie, 2KCKpeTop-
HbIE€ OPTaHM H CICUHATU3HPOBAHHLIS
OPraHbl JBIXAHHUA ¥ CTONMb KPOIeYHBIX
XHBOTHBIX OTCYTCTBVIOT.

B 60nBLUMHCTRE YIACTKOB CTEHKA Tea
OYEHb TOHKAA M COCTOHT M3 SIHICPMH-
ca, BasanbHOH IWTACTHHKH, COCIMHUTENb-
HOIl TKAHK, MBINII H LEIOMHYECKOTO
ME30TENTHA. DMHACPMHC METACOMBI CEK-
PETHPYET 3AILMTHLBIA 3K30CKENETHBIH 30-
30U, KOTOPbi MOXET OBITE OPraHHYeC-
KM (XMTHH, NOAUCAXapUARI UITH GenoK)
WIH MUHEDPAIBHBIM (KapGOHAT KaNbius).
300211HH («IOMEK IS XUBOTHOIO» ), KO-
TOPLIH HHOTZIA 0003HAYAIOT KaK KYTHKY-
JIY¥, IK30CKENET WIH 3KTOLHCT, NeLIeH-
XKUBaeT K 3alllMIIaeT 300MI {pHc. 25.17).
OH cHa0XeH OTBEpPCTHEM, 4Yepes KOTo-
poe MOTYT BBIABUTATLCA HHTPOBEPT U JI0-
dodop. EcnH 30031HiIt U3BECTKOBBIN, TO
OH XecTKHil. OpraHHuYecKHit 30031HiH
MOXeT OHTb XECTKUM HIH THOKHM.
B yuacTkax Tema ¢ rMOKMM 30031HEM
HMEETCA KOXHO-MYCKYJIBHBIA MELIOK
BHEUIHeH KOMBIIeBOK U BHYTPeHHeH mpo-
JONBHOM MycKkynaTypoii. Flof XecTKHMH
Y4aCTKaMH 3021HA MBIIUESYHEIE CJIOH OT-
cyTcTBYI0T. BazansHasg MeMOpaHa, KoTo-
past MOXeT OBTh TOHKOI WIH TOMCTOI,
COCTONT K3 DeCnopaAnouHO pacoNokKeH-
HBIX KOJUIATEHOBHIX BOJMOKOH. XKuBas
4acTh CTCHKM Tefa, BKIIOYAIOLUAA STIH-
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Puc. 25.17. Bryozoa, opranu3saumns asyx o606IIEHHBIX 300MI0B MIIAHOK.
Y 300ua, u306paxeHHOTO cleBa, MHTPOBEPT W N0HOMOP BISHYTH, ¥ H300pakeHHOr0 CIIPaBd OHH BbI-

ABHHYTBI B TIOJIOKEHHE, B KOTOPOM NMPOMCXOAMT NMUTaHUe (uzmeneno u nepepucosano no Marcus,
uz Hyman L. H. 1959. The Invertebrates. Vol. V. The lesser coelomates. McGraw-Hill Book Co.,

1926,
New York.

[epenevamuiaaemes ¢ paspewenisn)

JaepMmuc, 6asaabHyI0 MeMOpaHy, MbILILIBI
U ME30Te/IMil, MHOTIA HA3bIBACTCS SH/IO0-
LIMCTOM. BMecTe SKTOLMCT M SHIOLMCT
opMupylOT cTeHKY GasanibHOI yacTH
300M/[1a — HMCTHJI.

OcraBiuyiocst 4acTh 300114 COCTABIS-
€T MOJHNHA, B COCTAB KOTOPOTO BXOOUT
nodpodop u cpeaHss 4acTb — uies
(MMEHHO €e MOXHO Ha3bIBaThb «MHTPO-
BepT»). Korna noaunua BELIBUHYT, B HEM
MOMEIaeTcs MOYTH BECh KMIIEUHUK, TO-
Hajbl, QYHUKYJIIOC U CTEUHaIU3UPO-
BaHHbIe MblLbl. Jlododop okpyxkaer
POT M HECET I10JIbIe, MOKPBIThIE PECHUY-
KaMu mynansua (cMm. puc. 25.17). Y ¢u-
JIAKTOJIEMAT OH MMeeT (DOPMY MOIKOBBI

[ P3?

e

(puc. 25.18, A), a y ruMHOIEMAT npe-
crasiisieT coboil mpocToi Kpyr u3 8§ —
30 wynaneu (cm. puc. 25.24). Korna y-
NajbUa BTSAHYThI, OHH COOpaHBl B MYYOK,
OIHAKO TMPH BBITSTMBAHUU OHU Pa3BOpa-
YHBAIOTCS BEEPOM, (DOPMHUPYS KOJIOKOJIO-
00pa3Hy10 BOPOHKY, Ha Y3KOM KOHLIE KO-
TOPO# HaxomuTCs poT (CM. puc. 25.17).

MynbTHLMINAPHBIE SNUAEPMA/IbHbBIE
KJIeTKH J10¢hohopaibHBIX LIyIAIel He-
CYT (DpOHTAIBHBIE U JIATEpaIbHbIE pec-
HUYKH, KOTOPbIE (DOPMUPYIOT MTPOTHBO-
TOYHYIO COOMpATENbHYIO CHCTEMY LIS
MUTAHUA B3BELIEHHOUW MHILEH, KaK U V
apyrux pogodopossix. [Mojx smmnepmu-
COM KaXJI0TO LIYMANbLa HAXOIATCA Mpo-
SRCf
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JONBHBIM HepB, OazanbHas MJacTUHKA
M KaHajl Me30LeJsl, BbICTIaHHbBIH Me30-
TesneM. Hekotopeie Me3oTenuaibHbie
KIETKH (HOPMUPYIOT TMPOAOJIbHBIA MbI-
HWIEYHBIN TPAKT M0 (DPOHTAIEHOMY Kpalo
LIYMaibla,

Jlodobop pacnonaraercs Ha BepLIX-
HEe WHTPOBEPTA, KOTOPBIH MOXET BbI-

BHUTATHCS WJIM BTATMBATHLCH YE€pe3 OTBEpP-

crue B 309uMH. [Ipu BeITArMBaHUM (CM.
puc. 25.17, cipaBa) MHTPOBEPT 3aHUMA-
€T BePTUKAIBHOE IMOJOXEHHMEe U KOHM-
yeckuit opodop paszsBopaunpaercs s
MUTaHUsl. MBILILBI-PETPAKTOPBI BTATH-
BalOT MHTpOBepT U Jododop obpaTHo, B
teso (em. puc. 25.17, ciesa). ¥ MHOTHX
MOPCKMX MIIAHOK OTBEpPCTHE CHAGXeHO
KPBILLIEUKONH (OTepKyJIIOMOM), KOTOpast

Pecumuniiili mpoTok

[pamas kumka

3aKPBIBACTCS [IPH ITOMOILLM CHELIMAaTBHOMN
MbIIIBI-3aMbIKaTens (cM. puc. 25.24, I, 2K).

Por pacnionaraercsi B uenrpe jsodo-
¢opa, a aHanbHOE OTBEPCTHE — HAa J0P-
CAJIbHOM IMOBEPXHOCTU MHTPOBEPTA, KHa-
pyxu ot sodocdopa. OnHO M3 HA3BAHUIA
MitaHok — Ectoprocta (o3Haualoniee
«HAPYKHBIA aHyC») — KakK pa3 U oTpa-
JKaeT Takoe IMOJ0XEeHUe aHyca.

3oounsl npecHoBoaHbIX Phylactolae-
mata Mo MHOIMM MMPU3HAKAM OTJIMYAIOT-
ca oT Gymnolaemata. Crenka tena ¢u-
JIAKTOJIEMAT COMIEPKUT KOJIBLIEBOH U PO~
JIOJIBHBI MBILIEYHBIE CIOM, a 3MUIep-
MHUC HeceT MSATKYIO KYTMKYIY, KOTopas,
Hanipumep, y Pectinatella npejncrapisier
€000 TONCTBIN XKeTaTMHOBBII Cloit, XOTs
Yy HEKOTOPLIX APYrUMX BHUIOB OHA TIpe/-

Mezoiens

«[Mpotouens» nucTom

Porosas
(DykkansHasn)
MoJOCTh

MeTtauens
[otka

IMueson

. Puc. 25.18. Tlpecnosoansie Mmanku Phylactolaemata:

A — neboabian konouua Lophopus crystallinus, NpUKpenuBIIascs K BOAHOMY pacTeHulo; b — opraHu-
sauma Plumatella fungosa (napacarutraibHbld cpe3). BuaeH oauMH M3 JABYX MPOTOKOB, CBA3LIBAIOIIMX
MeTalenb W Mezouens (A — no Allman; b — usmeneno u nepepucosano uz Brien P. 1960. Sous-Classe des
Phylactolémes ou Phylactolémages. In Grasse, P.-P. (Ed.): Traité de Zoologie. Vol. 5. No. 2. Masson et Cie,
Paris. Hepenewamuieaemen ¢ paspeuienus)
hlpz/ijurassic.rof
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CTaBICHa TOHKOMH GeNKoRol TPYGOUKOii.
Jlododhop GoapnIMHCTBA MPECHOBONHBIX
({Hnakronemar (3a MCKIIOYEHHEM TIped-
crasurenel posa Fredericella, y xoTopsix
510hohop OKpYTIILIL) MOAKOBOOGPAIHEIA,
HeceT 0T 16 1o 106 urynanen u o6pasyer
apKy BOKPYT PTa ¢ DOpCaJbHOM CTOPOHBI
{cM. puc. 25.18). IoxkosooSpasnas dop-
Ma nododopa obecnieunsaet GONBIIYIO
MOBEPXHOCTE IUTA ¢HOpa IHIIH -300HIaAM
Phylactolaemata, KoTopsie uMeloT Gonee
KpPYIIHHE PasMephl, YeM MopcKHe Gym-
nolaecmata.

Teno dpunakToNEMAaT COCTOMT H3 3TIH-
CTOMA, ME30COMBI M METACOMEL. BIHC-
TOM — TOpPCaIbHAA TI0AAA JIOMACTh, Ha-
BHCAKOIIAss Hal pToM., Y T'MMHOJEMAT
3MHCTOM OTCYTCTBYET. DITHCTOM BMEII[AET
MONCGCTh, KOTOpad IpeXie CYHTAIACH
NpOTOLENEM, ONHAKO MOCKONABKY OHa
cha3aHa ¢ nododopalbHHM TEIOMOM,
3TO MaAOBEpPOATHO (CcM. pHc. 25.17;
25.18, B). Bnarojaps HANHYMIO 3MHCTO-
Ma 3Ta rpynna MIaHoK NOIyYnia Ha3Ba-
HHue «Phylactolaemata», uTo o3Hayaer
<TIPUKpbITasA IoTKa». Kerath, «Gymno-
laemata» 03HaYaeT «OOHAKEHHASA IMOTKA>.

®OPMBI KOJOHHUM

IloyTH BCC MUIAHKH ABNAIOTCA KOMO-
HHAJIBHBIMH HJIM MOIVABHBIMH OpTAHH3-
MaMH. MX KOTOHIH COCTOAT 13 msrdec-
K ¥ GUIHONOTHYSCKH O0beAHHEHHEIX
300H70B. PopMa KOJMOHHMHM, HIH 30apH4,
34BUCHT OT CIiocofa 0ecrmooro Mmovko-
BaHMs 300HIOOB, CTEMEHH TOIHMOPDU3-
Ma, pacnofoXeHHsA NOMUMOPPHEIX 0co-
Ocii BHYTPDH KONOHMM, a TaKKe TUIIA M
KOJIHYECTBA CEKPETHPYEMOTO CKENCTHO-
ro MatepHana. B gononHeHHe K rroagep-
XKKe, obecreynBaeMoii cyGcTpaTom, Ha
KOTOPOM DacTeT KOJAOHHSA, B KOJIOHHSX
MILAHOK CYLICCTBYIOT €Ili¢ TPH MCTOYHH-
Ka CKEJICTHOH MOANEPXKH. DTO Typrop-
HOE JaBIeHHE LEAOMHYCCKON HHIKOCTH

{KoTOpOo¢ paBHO MPUGIH3HTENBHO ABYM
atMocdepam, KaK, Hanpumep, y Zoobot-
ryon), KanbuupUKALHA (Y GONBIMHCTBA
MILAHOK) U NPOIYLHPOBAHHE XHTHHOBO-
T0, KeJATHHOBOTO (KaK ¥ Pectinatella) W
pesuHononoOHoro (kak y Alcyonidium)
BHEKJIETOYHOTO BEILIECTBA.
T'MMHoNeMaTsl AEMOHCTPHPYIOT M- -
pOKHMiA pAR (opM KOJOHHI, BKIIGYas
CTOJIOHHYI0, KYCTAPHHKOBYIC, KOPOYKO-
BHIHYIO H THCTOOGPasHyle. BHibl Takux
ponoB, kKak Bowerbankia, Amathia n
Zoobotryon, POPMHUPYIOT CTONOHMLIE KO-
JIOHHH, KOTOpPHIEe HATIOMHHAIOT THAPOHI-
HEIX (cMm. puc. 25.15, B, I, 25.16, F).
INuralowpecs: 30045l B 3TOM ciyyae 6e-
PYT CBOE HAYANO OT CTEMIOLETOCS HIH
BEPTHKAIBHOTO CTOJIOHA. YNeHHCTRIE CTO-
JIOHBI COCTOAT W3 NHHEHHRIX CepHil CIie-
HUATH3NPOBAHHBIX TPyOUYaTHIX 300MIOB.
HecrneunanMsHpoBaHHEIE TTHTAIOLIHECS
300MABI, KaK IIPaBHJIO, ACHO OTIEJEHDI
IpyT OT OpyTa, ONHAKO CBOMMH 33IHIMH
KOHYHK&MH NPHKPEIUIEHBI K 00LLEMY CTO-
JOHY. DK30CKEIeT CTOMOHHEIX MIIAHOK
O0BMHO HE CONCPXNT KapOoHaTa Kaib-
LHA, HO MOXET COAEPXATh XHTHH.
I'poManHOe GONBUIMHCTBO MOPCKHMX
MLHAHOK He ABNAI0TCA crofoHEbMA, X
KOJIOHMH COCTOAT HEe [IpOCTO M3 pPacno-
JIOKECHHBIX PASIOM IpYT ¢ APYTOM, a ¢ak-
THYECKH M3 HYACTHYHO CIMBIIMXCA TTHTA-
ommxca 300MA0B. Criocobel pocTa Ta-
KUX KOJOHHH CHIBHO BapeupyioT, OpH-
€HTALKA Tejla 10 OTHOWEHHIO K CyOCTpa-

Ty OTHHYaETCA OT TAKOBOH ¥ CTONIOHHBIX

BHIOB: AOPCANbHAs MOBEPXHOCTD MpPH-
KpeIUieHa K cyOCTpaTy WiH K APYTHM 300-
HAAM, & BEHTPAIBHAA MIOBEPXHOCTE (KO-
TOpYIO Teneps Ha3HBAOT (PPOHTANMEOI
TOBEPXHOCTRIO) BEICTARICHA BBEPX, B BOLY
(cM. puc. 25.15, X, E; 25.24, I, X).
MHorue cnaGo KalbLIHHUPOBAaHHbIE
BHIEL, TAKUE, KaK OOHYHAA ATTAHTHYS- .
ckas Bugula neriting, dopmupyior Bep-
THKANbHBIE KYCTHCTHI® KOMONMH, KOTO-
pHie HATIOMHHAIOT MOPCKHE BOIOPOCIH.
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¥ Bugula xyctucraa ¢dopma KOJIOHUM
HOCTHUTAETCS Yepes ABYXPSAHOE pacrio-
JIOXeHHe 300MI0B (cMm. puc. 25.16, A;
25.21, A), npu KOTOPOM CTYTIEHYaTO pac-
MONIOXKEHHbBIE 30021IMH HAXOASLIUXCS Psi-
JIOM 300M10B (DOPMUPYIOT BEPTUKAIbHBIE
pa3BETBICHHBIE «CTEOIM».

Hanbonee 0OBIMHBIM THITOM KOJOHUN

ABJIAIOTCH KOPKOBBIE KOJIOHHH. B sTom

CJIy4ae 300U/ OObEIMHEHBI B JIBYXMEP-
HY0 KOPKY WIH IUIACT TOJUMHOM B OOUH
300M]1, KOTOPBIE MPUKPEIUISIOTCS K KaM-
HSM, MOPCKHUM BONOPOCIISIM W PaKOBM-
HaM. DK30CKeNeT y TAKUX MIIaHOK M3-
BECTKOBBII, U M3-3a TOTO YTO JlaTepaib-
Hasi U KOHLIeBad CTeHKH ocobeil ciimBa-
I0TCS ¢ TAKMMM X€ CTEeHKaMH JIPYTUxX
300MI0B, OTBEPCTUSI 300MIOB pacroa-
ralotcst Ha BepxHeit (ppoHTAIbHOI) T10-
BepxHocTH. K KOpkKoBbIM hopmam 1pu-
HaJIeXKaT npeacTaBuTenn poros Membra-
nipora, Microporella w Schizoporella (puc.
25.19, A, cm. puc. 25.15, 4, E; 25.16, I').

BeprukanbHble JHCTO00pa3Hble KOO~
HUH COCTOSAT M3 €IMHCTBEHHOTO TUIACTA

300MJIOB WIM U3 JIBYX ILJIACTOB, CKperl-
JIEHHBIX «CTIMHA K CIIMHE» U TIOJIHUMAIO-
LIMXCs Haj cybcTpaToM. Xel1ocToMOBast
Thalamoporella HartoMUHAET PACKPHITYIO
FOJIOBKY JIATYKa, KaXIbI¥ «JIMCT» KOTO-
pOil ABJSAETCH XKECTKMM M XPYIIKUM, Kak
KapeHblit kaprodesb, U MpeACTaBIeH
JBOWMHBIM IJIACTOM M3BECTKOBBIX 300-
WA0B. Y IpYrMx poiaoB KOJOHHMHM MOTYT
ObITh PO3ETKOBUIHBIMM, IPU 3TOM 300-
Wbl MOTYT pacroJjiaraTbCsi paguaibHoO.
KoioHUH NMpecHOBOAHBIX (DUIaKTo/Ie-
MaT MOTYT OBITH ABYX THIIOB. Y TaKuXx
opmMm, kak Lophopus, Cristatella w Pecti-
natella, 300MIbl BLICOBBIBAIOTCS C OHOM
CTOPOHBLI MSTFKOTO, IIapoobpa3Horo,
MEIIKOBUIHOIO 30031IMsI M HATTOMUHAIOT
najblbl rnepyatku (cm. puc. 25.18, A).
Konouuu Pectinatella cekpeTupyior Toj-
CTHIM KeJAaTMHOBBLIM MaTpuke 10 | M B
JMaMeTpe, K KOTOpOMY MPUKIEHBAIOTCS
300ubl. Jdpyroit THII KOJTOHUH, TIPUME-
poMm Kotoporo ciyxat Plumatella, Frederi-
cella v Stolella, obnanaer 6onee WiIn me-
Hee CTOJIOHOBUIHOM, pacTeHUenoaooHoi

A

Puc. 25.19. Mmanuku, o6MTaniIKe B NecKe WIN Ha HeM:

A — kpouieunas Konouus Membranipora triangularis ManeHbKOW KOPOYKOW MOKPHIBAET ¢AMHCTREHHYIO
necunHKy. Takne KOMOHHM MOTYT PACHPOCTPAHSTHCS OT MECYHMHKM K NMECUMHKE MOCPencTsoM Becnoaoro
aenenus. HecMotps Ha To uTo 270 He 0ObIMHAsS cpena OOMTAHHMS MINAHOK, NMOBEPXHOCTh NECYMHOK WC-
MOJIL3YeTCH, 10 MEeHbIIEH Mepe, 35 BunaMu; b — kynonosuianas kononus Cupuladria doma ¢ necyaHoro
IIHA, HA HEKOTOPOM paccTosiiiui ot bepera s6ausu Dopr-Tupe, @nopuna. ToHeHbKie BUOPAKYIEI MO3BO-
NS0T 3TOMY BHIY YAAISThL MECOK CO CBOEH TMOBEPXHOCTH, A TAKXKE IBHTAThCS 1O MECKY W CKBO3b HEro
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A ¥ B

Puc. 25.20. JIokOMOLMA MIIAHOK,

HecKoNnbKo BHIOB MINAHOK CIIOCOOHEI ABMTATHCH MO CYGCTPaTy WM CKBO3b HETO, XOTA TaKOE CAVIETCA
penxo. A — Selenaria macuiate NpeACTaBAAET cOB0I MANEHBKYIO IMCKOBHIHYIO KOIOHHIO, KoTopas nepe-
IOBHTACTCA TI0 NIECKY, HCMIONB3YS CBOH Kpaehhie BHOPaKY/SIPUM Kak XOMWIbHbE mpaaatky. Koraa HOXKo-
ofipasHbie BUGPaKYTAPHH COBEPLIAIOT LBHXEHHE, KOJOHHA HAKNOHACTCH, NPOOBHIAACH Blicped Ha 3 MM;
5 — Monobryozoon ambulans — kpolleyHwiii BRI, HACCNSIOWIHA APOMEXYTKH MEXIY YacTHUAMM TIECKA,
KOTOPHIH HCTOMbIYET WA JBHAKCHMA COKDATHMEIC OTPOCTKH ¢ KIeHKHMM KOoHYMKamH, HoBre MOYKH B
THITHYHOM CIfyeae GHOPMHPYIOTCA Ha OTPOCTKAX, KOTOPHIE HHOINA Ha3MBAKTCA ncesdocmononamy, B —
KonoHua dunaxronemarss Cristatella mucedo MON3ET Ha cBoei YIIOWEHHON HILKHE noeepxHocty. Mexa-
HH3M TION3AHHA JC CHX HOP HC H3BSCTEH, OHHAKO CUMTAETCA, YTO B HeM MCIIONb3YeTes MYCKYnaTvpa (4 —
Rapucosaro ¢ omozpaduii u onucanun Cook P. L, and Chimonides P.J. 1978 Observations on living colonies
of Selenaria ( Bryozoa, Cheilostomata). I. Cah. Biol. Mar. 19: 147— 158 B — ¢ uamenesunmu us Swedmark B,
1964, The imterstitial fauna of marine sand. Biol, Rev. 39: I—42. B — no Wesenburg-Lund, 1896, u3
Hyman L H. 1959, The Inveriebrates. Vol. V. The lesser coefomates. McGraw-Hill Book Co., New York.
Ilepenevamsiaaemen ¢ paspetuenun)

(POPMO¥i pocTa ¢ TAKHMMH Xe¢ BepTUKAIb-
HEIMH WIH CTEMOMHMUCH BETBAMY, CO-
CTABJICHHBIMU HENPEPHBHLIM PANOM 300-
MpoB. [IpecHoBOMITBIE KOJOHMM MLIAHOK
HPHKPEIVIAIOTCA K PACTECHHAM, 3aTOHYB-
LITHM JAep¢BbAM, KaMHAM U APYTHM 00b-
extaM. Cristatella, y KoTopoH KoJIOHUS
OpeAcTaBIseT coBoi YILIOMEHHYIO Xena-
THHOBYIO JICHTY, He CTAlHOHApHA U HON-
3a€T I10 CYOCTpaTy CO CKOPOCTRIO NpuGi-

3UTEMBLHO 10 10 cM B meHs (puc. 25.20, B).

ManeHbkue konoHnn sunos Pectinatella
magnifica w Lophopus crystallinus Taxcke
MOTYT ABHTATLCS, OMHAKOQ CO CKOPOCTHIO
JHIUE OKONMO 2 CM B ZeHb, MexaHusm
JIOKOMOLUMH MIIAHOK HEe H3BECTEH.
XO0TS 300HAB MIIAHOK MHKPOCKOTIH~
YeckHe, CAMH KOJIOHHH OObBIYHO HMEIOT
B IHAMETPE WIH B BEICOTY OT OIHOIO 10
HECKOIBKHX CAHTUMETPOB, HO MOIYT

GBITb U ropasgo Gonblie. HekoTophie
CTONIOHHBIE BUALL JOCTHraloT 1 M WIH
Gonee, a HEKOTOpbIE KOPKOBHIE KOJO-
HHUH MOIYT JOCTHTaTb B AHAMeTpe 60-
nee 50 cM u comepXaTh 10 2 MJIH 300-
HIOB. BONBIUMHCTBO KONOHHI HMeeT
6enyio wan GieOHYIO OKPacKy, HO HMe-
0T K Gonee FpKHe, HANPHMED OPAHXKe-
BhI¢ KONOHHUH. TakXCOHOMHA MOPCKHMX

"MIIAHOK TNPaKTUYECKH TIOAHOCTRIO OC-

HOBaHa Ha CTPOCHHUH 3K30CKeNeTa H
OPraHH3aliH KOAOHHH,

MNOJIMMOP®H3M 300HI0B

Kononuu Phylactolaemata u Cyclo- ‘
stomata CoCTOAT H3 0co0elt ONMHAKOBOTO
CTPOEHHA (MOHOMOp(PH3M), TOTHA Kak
KOJIOHHH moytH BeeX Eurystomata (oco-



Bryozea® 143

_beHHo Cheilostomata) comepxar ocobu
pa3sHOTO CTpoecHHA (nonHMopduaM). B mo-
JMHMOPQHEBIX KONMOHMSIX THITWYHDIE ITHTA-
IOLHECA 300MIEBL, WIH ABTO300MAM, CO-
CTAaBIAIOT OCHOBHYIO MAacCy KOJOHHH.
Bumon3MeHeHHEIC HEMHTAIOUIHECS 300~
HIbl, KOTOPbIC HOCAT COGHPATENBHOS Ha-
3BaHHE 1eTEPO30OMIbLI, CIICLHANTAIMPOBA-

Hbl IJIA BBRIMCMHCHHA LUIHPOKOI'Q0 psiia -

Ipyrux GYHKUM. B TUIHYHOM ciydae
MONAMIHIA Y [eTePO3COUIOB PEXYLIMPOBAH
WIM OTCYTCTBYeT, H OHH COCTOST [NaB-
HBIM 00pa3OM M3 LMCTHAA.

Kenozo00manl ARNAIOTCA TeTepPO300HIA-
MH, BAZOM3MEHEHHBIMH TAKMM 00pa30M,
4YTGOEL BRIMONHATh (DYHKIIHIO CTOJIOHOB,
NPUKPEIIMTENBHBIX AUCKOR, KOPHEMO-
JOOHEIX BEIPOCTOB M 3ALUHTHHIX IIMIIOE,
Hanpumep, y Membranipora \IHIIBI, 3a-
IUIAIIIHE VAIBUMYI0 (POHTATILHYIO
MeMOpaHy, pasBHBAlTCA B KOJNOHHH
TOABKO B OTBET Ha KapOMOHH (XMMM-
4eCKHEe NPOOYKTH), BBICBOOOXIAaeMbIS
XUIIHLIMH TOJ0Xa0epHBIMH MOJLTIOCKA-
MH. B OTCYTCTBHE XHIIHHKOB TaKHe Ie-
TEPO30OHIEI HE Pa3BHBAIOTCA. CTONOHDI
TAKHX MIUNAHOK, Kak Bowerbankia u
Zoobotryon, NpeAcTaRIAIOT cOBO Helpe-
PHIBHBIH PAN UMIHHIPHYSCKHX KEHO30-
OWIOB (CM. pHc. 25.15, B, I'). KeHoso-
OMABI HE UMEIOT MULICBAPUTEILHON CH-
CTEMEI H COCTOAT TPEHMYLUECTBEHHO H3
CTCHKH TeNla M HuTeH (YHUKYIIpHOM
TKAaHH, MPOHM3LIBAICIUMX BHYTPCHHEE
NPOCTPAHCTEO.

JIpa TMIA 3ALIHTHRIX TeTEPOIOOHIOB —
ABHKYLIPUH K BHOpaxyngpuM — oOHa-
'PYXEHH ¥ MHOTHX XeljlocToMOBEIX. OT-
JeNbHEH asuKyaspmil oOHYHO Menbye,
YeM aBTO300HH, A €TI0 MOMANHE 3HAYH-
TeNbHO pemyuupobaH (puc. 25.21, A, F).
OnepkyaloM ABHKYIAPHSA BHIOH3MEHEH
TAKMM 00paszoM, YTOOR HTPATh PO MOA-
BHXXHOM HIDKHel 4eqIoCcTH, a ero 3aMbl-
Kafolllasi MEIILA CTAHOBUTCA MaHAMGOY-
JIPHEIM AOSYKTOPOM JNSl 3aKpBIBAHHA
YENIOCTH, KOTOPYIO OH MOXET 3aXJIoN-

HYThb, KaK MBINENOBKY, OTKphIBAHHE
ABUKYApUA TPOHCXOIUT ITYTEM COKpa-
10EHWA CNCIUATH3HPOBAHHEIX OTKpPHIBA-
OIHUX MBI Ha (QpPOHTANBHON MeMG-
paee. 310 3aCTABAACT peOyLIMpPOBAHHE i
TIONMITAA ABUKY/LIPHA BEIBTYMBATECS Ha-
PYXY H TONKAaTh YEMIOCTh, OTKPHIBAs ¢¢.

ABUKYIAPHH MOTYT OBITh CHOSYHMH
uIH cTebenbKoBHMH, B mocneaHemM ciy-
yae OHU MOTYT COBEPLIATE MOBTOPAIOII{H-
€cA IoKauMBaiompecs asuxkeHusa. Cre-
OeNBKOBBIC ABUKYAIPUH OOHAPYXHMBAIOT-
Cs Yy MHOTHX BHOOB pona Bugula (HO He
y oObINHON Bugula neritinag) u HanoMu-
HAIOT KPOXOTHBIEC NMTHYBH IOJIOBKH, OPH-
KpeIUicHHEIE K KOMOHMH. B THIHYHOM
clydae aBHKYMSIPHH 3aIUHILAIOT KOJIO-
HHIO OT HeGONBILKMX OPraHM3MOB, BKJIIO-
Yas oceIAILHX JHYMHOK APYTHX XKHBOT-
HEIX. Ponb apukynsapues y Bugulo mpen-
CTABJISIETCS BAXHOH B 3aUIHTE OT Gonee
KPYIHBIX MOA3AI0NINX XHUBOTHBIX (pas-
Mepom ot 0,5 a0 4 MMm), TAKMX, KaK CTpo-
gmye TpyOoukKH aM(puIioas H IOIHXe-
Thl, KOTOPHIX aBHKVASPHH XBaTalOT 3a
npugaTku. Cungame aBUKYASPHH ¥ Rep-
tadeonella costulata cioCOGHEI 3aXBaTH-
BAaTk U OOE3NBHXHBATH MOJIMXET H3 ce-
meitcTa Syllidae.

OnepkynioM BPROPAKYJIAPHH BHIO-
H3MeHeH, 00pa3yd LTHHHYVIO TOXBIXK-
HYI0 ILETHHKY ¢ MBIIUIIAMH, KOTOPEI¢
MOTYT OBHTaTh B HECKOJNBKHMX ILUIOCKO-
cTaAX (puc, 25.21, ). I'pymnna Mpl, Ha-
XOIAUIMXCA B OCHOBAHHMH IMCTHHKH, H3-
THOACT €€ Hak MOBEPXHOCTHIO KOMOHHH.
BubpakyaspHH HCIOAB3YIOTCH ODHTA-
OIIUMH B Tiecke Discoporella, Cupulad-
ria ¥ Diplosolen nna Toro, 4To6H CMe-
TaTh YACTHYKH ¢ IIOBEPXHOCTH KOJIO-
HHH (pHC. 25.22). B Takux NMoABIDKHBIX
KOJIOHHAX BHOpPAKYIApHH TAKXKE HC-
NMonb3ylTCd A aokoMounH. Hx obre-
IHHCHHEIE B3MaXHBAalOUHe IBHXEHUS
MPOTANKHBAIOT KOJOHHK BEPTHKANBHO
CKBO3b MECOK U AAKE TOPH3OHTANBHO —
no nopepxHoctd (puc. 25.21, B; cM.
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BuixoaHoe 3aMbIKAIOLANA MBIIA Hoenunia
OTBEPCTHE

PecHiuky
- ABHKYAAPHA

DpoHTaRbHAS
meMOpaHa

> ABTO300HIHI

OTKpBIBATENH *
(mapHeTanbHBE
MBIHILELT)

_ «Yenocts» (onepKyaoM)
MpoHTansHag MemGpana

o

Mletunka (omepkymom)}

BpamarennHas MuLna

AbgyxTop

Puc. 25.21. T'eTepo30oouap MILIAHOK:

A — ynoBoBARHKE ABUKYIApHM Bugula fulva (Cheilostomata). Hesawrpuxosanmnsie CTPENKH MOKA3KIBA-
10T ABHXSHHE ABMKY/IADHM;, TEMHAS CTPeNKa — ABIKEHHE «4eMoCTH» (onepkynioMa). Jlogpodops! asro-
300MI0B BIAHYTEL, 55 — YIPOIIENHA aHATOMUA KITIOBOBUAHOM ABUKYAPHH; B — yacts konoHun Heliodoma,
AEMOHCTPHPYIOWAs KpacBele BMOpaKy)sipni; I — aHATOMuA BHEDPAKYIAPHN (A — usMeneno u nepepico-
6ano uz Maturo, F.J. 8., Jr. 1966, Bryozoa of the southeast coast of the United States: Bugulidae and Beaniidae
(Cheilostomata: Anasca). Bull, Mar. Sci. 16: 556— 583% 5 — uameneno u nepepucosano Calver uz Brien P, -
1960. Classe des Bryozoaires. In Grassé P.-P. (Ed.): Traité de Zoologie. Vol 5. Part 2. Masson et Cie, Paris;
B — u3z Moore R. C. 1953. Treatise on Invertebrate Paleontology. Geological Society of America and University
of Kansas Press, Lawrence, I' — na ocnoee Ryland, 1970)
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25.19, ). KosioHuu IMCKOBUIIHOM Sele-
naria nepeaBUTalOTCsd 1O MecKy, coria-
Cysl JIBUXKEHMSI CBOMX KpaeBbiX BHUOpa-
KynoB (cMm. puc. 25.20, A). OObIMHBIMUI
ABJISIIOTCA I'eTePO300Mbl, BHIOM3IME-
HeHHbIe TAKUM 00pa3oM, 4ToObl hyHK-
HMOHUPOBATH KaK PENnpONyKTHBHBIE
oBHue/Ib (OHKM OYIYT ONMMCcaHbl aajee).

Buixonroe orpepcrie

Lienom

lemouens

¢ M3BecTkoBas cTeHKa

s () f \U-lyrlanbuc nododopa

*MemOpaHHBIH MeLIOK

Vi

CipuHKTep BBIXOIHOTO OTBEPCTHA

MemOpaHHBIIT MelIoK

MEX300UJIHBIE OTBEPCTHUA

CocenHue 300M/1bl KOJIOHHMH CBSI3aHbI
MEK300H/HBIMH OTBEPCTHUAMH, [TPOXO/LS -
LMMU Yepe3 CTeHKH Tejia (eM. puc. 25.17;
25.22, b). Yepes 9TH OTBEPCTUS 300U/IbI
C00011AI0TCS APYT C APYTOM U Yepes3 HUX
MPOMCXOINAT TPAHCTIOPT BELLECTB, OJLHA-

TepmuHaTbHas NepenoHKa

BrixonHoe oTepeTHe

ATpuaibHblil chHHKTED — I

AGdponTanbHas | | ]
NPUKPENUTEIbHAA 30HAa &

DNUIEPMHC ——
30021t
[lynanblessblii yexod

Wynaneua ———

[MpsimMasi Kumka —

MlLiILa-peTpakTop )
nomMmAta

Inorka —

TMunopuueckas
HacTh XKENyIKa g
Henom —

Kosblesbie MBIl — )

Crienoit OTPOCTOK —|-4
Femoueny ———
MexsoonHoe
oTBepeTHe —|

Puc. 25.22. Miuauku Cyclostomata:

A — cxema konouun Crisia; B — cxema crpoenus 3oouna Crisia; B — naTs aBTo300M10B (TONBKO OJMH M3

HUX ¢ BEICTABIEHHBIM Jododopom) 1 ueTsipe rereposoouna Diplosolen. Cuntaercs, 4To CMaxuBaoune

JIBHKEHUA eANHCTBEHHOTO LIYMANbLA reTepo300MIa TIPU3BAHEl MOLIEPKUBATE YHCTOTY HAa MOBEPXHOCTH

kononnu (A u B — uz Nielsen C. and Pedersen K.J. 1979. Cystid structure and profusion of the polypide in

Crisia ( Bryozoa, Cyclostomata). Acta Zool. 60: 65— 88, B— u3z Silen L. and Harmelin J.-G. 1974. Observations
on living Diastoporida, with special regard to polymorphism. Acta Zool. 55: 81— 96)

M.lps/ljurassicauf
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HerenepupoBaBimii

i MOJTUIN
MemGpannbiii Memoyex e

\
Llenomuueckas Kposb
KMIKOCTh \

Crenka Mesorennii

B r

Puc. 25.23. Bryozoa, BHYTpeHHMIi TPAHCIIOPT M JereHepaLiis MOIMANAA

A — UMPKYIALNS HeTOMHYECKOH KUAKOCTH ¢ HCTIONb30BAHHEM pecHuuek y Pectinatella (Phylactolaemata);
b — dororpadus rnaBHoro QyHUKYIIOCA M ero BeTBelt B KEHO300MIe (cronouustit s00un) Zoobotryon
verticillatum (Ctenostomata). Cpepxy Ha hoTorpaduu MOKHO YBHIETH OCHOBAHNS HECKOILKUX MpUKpen-
JIEHHBIX ABTO300110B; B— /] — CBA3YIOLME OTBEPCTHS MEXKIY JABYMS 300MIAMM: Phylactolaemata (B),
Cyclostomata (I') u Eurystomata (J); E — neresepaumst nonunuaa (1), obpasosaHne W BbITATKMBAHHE
byporo teasua (I1—V) y anackosoii Electra pilosa (Cheilostomata) (4 — no Oka, 1891, u3 Hyman L. H.
1959. The Invertebrates. Vol. V. The lesser coelomates. McGraw-Hill Book Co., New York; B—J — uzmene-
#o u nepepucosaro us Mackie G. Q. 1986. From aggregates to integrates: Physiological aspects of modularity in
colonial animals. Phil. Trans. R. Soc. Lond. B 313: 175— 196; E — nepepucogano u uzmeneno Marcus uz
Brien P. 1960. Classe des Bryozaires. In Grassé P.-P. (Ed.): Traité de Zoologie. Vol. 5. Part 2. Masson et Cie,
Paris. Ilepenesamvigaemen ¢ paspewenin)

Mipzfljurassic.aruf
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. KO B Pa3MTHYHEBIX TAKCOHAX 3TO OCYLIECT-
BJACTCA PASHBIMH MEXaHH3MaMH. ¥ ¢u-
JIAKTOAECMAT H LHMKIOCTOMOBBIX THMHO-
JIEMAT OTBEPCTHS OTKPHITH H XHAKOCTh
CBOGOIHO MPOTEKACT CKBO3E HHX, 4 ¥ 3B-
PHCTOMOBHX OTBEpPCTHE MepPeKPHRITHI
 KJIETKAMH, KOTOPLIE PEryJIHpYyIOT TOTOK
KHIKOCTH.,

¥ Phylactolaemata cron Tena (3nuaep--

MHC W Me30TeNIuH) OOHOTO 3001a Mepe-
XOOSIT B COOTBETCTBYIOLIME CAOH APYTOTO
3ponpa B obmactd mopwl {puc. 25.23, B).
Tpu 310M LETOMHYECKas XHAKOCTb CBO-
GonHO TIPOXOOMT Yepe3 OTBEPCTHA MEXK-
Oy 300MaaMH.

Y Cyclostomata 0TBEpCTHA OTKPHITHI,
OZHAKC ME30TEHH COCSIHUX 3COHAOB HE
CBAZaHH HAPYT ¢ APYTOM, a TIOPH BEICT-
JIAaHBL TOABKC JIMHACPMHCOM. Cremora-
TeNbHO, COCEAHHE LEOMH B 3TOM CITy-
yae He CooDILUAIOTCA APYT C APYTOM (CM.
puc. 25.23, Iy 1 HenoMimueckas XuIkKocTs
HE MOXET IepeTeKaTh uepe3 mopsal. Lle-
JIOM YMeHELISH B pa3Mepax M OKpYyXeH
MEe30TeNHEM, KOTepRIit HopMUpyeT MeM-
Opanneiii Mempowex (cM. puc. 25.22, F).
TTocKOABKY Me30Tenuii OTAENEH OT SHH-
JepMHca, ofpa3yeTcs KpymHad, Hamosj-
HEHHAas XHIKOCTBIO M PacnoNoXeHHas
MEXIY SIMUICPMHCOM M ME30TETHEM ITO-
nocte (remorens) (cM. puc. 25.22, Bb).
B pesynnrate MeX300MAHBIE OTBEPCTHA
CBSABIBAIOT HE LIEOMEI, & TeMOLIENH CO-
CEIHHX 300MI0B, M CKBO3b IIOPH IIPOTE-
KaeT HX KpOBb (TeMOMMpa), a He LeN0-
MHYECKas XKHIKOCTD.

Y Eurystomata MeX300HJHEE OTBEp-

' CTHS 3aKPHITHI «IIPOGKOM» POIETKOBMX
KJIETOK, KOTOpasd PeTYJIHpPYET MOTOK Be-
IUECTB, H HH UEAOMHYECKAd XHAKOCTh,
HH XPOBb He TIPOXOOAT CBOOORHO uyepes
3TH oTBEpCTUS, B MeX300HMIHEE OTBEp-
CTHA MPOTATHBAICTCA OTBETRACHUS PyHH-
Kvmoca (puc. 25.23, ). OpraHndeckHe
BEILIECTBA TPAHCTIOPTHPYIOTCA OT QHH-
KYNI0cA OHOTO 300HIA Yepe3 LIHTOIIAS-
MY PO3eTOYHOM KJeTKH K (YHHKYAIOCY

Apyroro 300Kna. Bee 300MIB B KONOHUH
CBA3AHBL PYHMKYIAPHOH CHCTEMOI, YTO
oDecreyrpaer JOCTYVIL K NUTATENAbHBIM
BElECTBAM MM BHAOM3MEHEHHEIX 300-
HIOB, KOTOpBble HE HMEIOT COBCTBEHHOI
MHIIEBAPHUTEABHOR CHCTEMBL.

OYHUKYIAPHAA CUCTEMA

HanonHeHHaA XUIKOCTBE TpYOUaTas
$YREKYASPHAA CHCTEMA UMEETCA B LICNO-
M¢ BCeX MILAHOK {(CM., pHC. 25.17; 25.23,
b). Ee Me30TeTHAJIBHAS CTCHKA OKPYXAeT
COCTUHMTEBHO-TKAHHOE MPOCTPAHCTBO,
HaNOJHEHHOE XHIKOCTBIO, KOTOPYIO
MOXHO paccMaTpHBaTh Kax Kpobb. @y-
HUKYJIApHAs CHCTEMa CBA3BIBACT Me30-
TeJIMH MALICBAPUTEILHOTO TPAKTa ¢ Mée-
30TeneM CTEHKH TeJa, a ¥ HEKOTOPHIX
TAKCOHOB ClOJA BEKJIIOYAIOTCA TAKXKE H
OPYTHE CTPYKTYpEL. CeMeHHHK (hopMHE-
pyeTCA Ha PYHHKYIIIOCE, B SCITH IIPHCYT-
CTBYeT MaTOYHasA KaMepa IH IUIaleH-
Ta, OHA BCerda cHadxXaercsa pyHHKYMIO-
coM. ¥ (unakroneMaT Ha GYHHMKYTIOCE
($OPMHPYIOTCS SUMYIOLLIHE CTATOGMACTDI.
TTocKoabKY (DYHHKYIApHAH CHCTEMA CBS-
3bIBAeT UCTOYHUK MHTATENEHERIX BElIECTR
(IIHLUE BADUTEC/IBHBIA TPAKT) ¢ TKaHAMH,
MMCIOLLMMH B TAKUX BeIleCTRaX MoTpes-
HOCTb, CYMTAETCS, YTO OHA BBINOJHACT
GHVHKUMIO TPAHCIOPTHONH CHCTEMB Afist
MHILH, OQHAKO MeXaHH3M, 00eCreuHBa-
IOIIHIH ABHXeHHE KPOBH, HEH3BECTEH.

¥ Eurystomata (Ctenostomata u Chei-
lostomata) GpyHHKYmMIOC aCCOLIMHPOBAaH ¢
BHYTPEHHHMH OPraHaMH, KakK OITHCAHO
BBIILIE, OAHAKO OH IMPOTAHYT TAKKE K K
MEX300HAHMM OTBEPCTHAM H PO3€TOY-
HBEIM KIETKAM H 00eCeYHBAET TPAHCIIOPT
BCUIECTB MEXOY COCCAHHMH 300HIAMM.
TaxumM obpa3oM, erc $yHKuHeH ¢TaHO-
BHTCA KAK MEXK3OOHIHLIM, TAK H BHYTPH-
300uaHEN TpaHcniopt. Y Phylactolaemata
H Cyclostomata GYHHKYIIOC He CBA3AH C
MEX300MAHBIMH OTBCPCTHSIMH H, BEPO-
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ATHO, BbIMOAHAET (DYHKLHIO TPAHCTIOPTA
TOALKO B Mpelienax OOHOIO 300MAA.

MYCKYJIATYPA

MyckynaTtypa MIIAHOKX COCTOMT IIaB-
HBIM 06Pa3OM U3 Maphl MAILULI, BTITHBA-
1omMx aodogop, KOTophe UMEITCA ¥
BCeX MIUAHOK, A TAKX¢ KOJBIEBOIO H
NPOACILHOTO CIIOEB B CTeHKe Tena Phylac-
tolaemata u Cyclostomata, mapueranbHexX
MBI, XapakTepHeIX 119 Eurystomata u
OMEPKYIAPHHK 3aMBIKAIOIIHX MBIILLI,
npucyTCTByIolInx ¥ Cheilostomata. Bee
3TH MBIBILEI MOTYT OBITE IPAMO HIH He-
NMPAMO 33A€HCTBORAHEL B BHITATHBAHWH U
BTATUBAHHH JoPodopa H B AeATeNIbHOC
TH OMNEPKYIIOMA UNH €10 MPOH3BOIHBIX.
Y MIWaHOK MMEKTCA H IajiKie, H nolie-
PEYHO-TTONOCATHIE MBIIILILE,

BBITATUBAHHE JO®OPOPA

B npolugcce moaAroToBKH K UTAHUIO
HHTpOBEPT U Nopodop BHABUIAIOTCA
HapyxXy 4Jepes OTBEPCTHE PPOHTANBHOM
CTEHKH (cM. puc, 25.17). 3arem wymans-
LA PacIpaBIAeTCA, GOPMHPYI KOIOKO-
JI006pa3sHyI0 BOPOHKY, H HAYHHAETCHA
nuTaHHe. Beiopickenue Aododopa y Beex
MIIAHOK OCYLIECTBIACTCA IIYTEM IMOBLI-
HIEHHA THAPOCTATHYESCKOTO ZARJCHHA B
UENIOME 33 CYET COKPALIEHHS MYCKYNa-
TYPEl, XOTH MEXaHW3M 3TOro Ipollecca
BapbHpYeT.

Y Phylactolacmata, o6nanaommx rut-
KHM LHCTHACM, JABMEHHE 1IeIOMUYECKOI
XKHAKOCTH TOAHHUMAETCS 3a CUET COKpa-
IIEHAA KOJBLEBOH MYCKYIATYPH CTE€H-
KH Tejla, KOTOpas CXHUMAaeT LIeJioM, B
PE3yNBTAaTe YEro MHTPOBEPT BHIBOpAaYM-
Baercd. MexaHH3M BBIBOpaYHBAMMS UH~-
TpoBepTa ¥ Cyclostomata, Takmx, Kak
Crisia, 3aBUCMT OT COKPaILIeHMsI KONbLIE-
BBIX MBILIIH CTEHKH TeJla, Kak H ¥ Phylac-

tolaemata. B oTm4He OT MPECHOBOIHBIX
MIIAHOK KyTHKYNa Cyclostomata o6bI3-
BECTBICHHAsA M XecTKadA. B aToM cmyuae
MBIILEL, 08ecTIeUHBalOIHHE TTOBLIIEHHE
JaBleHHA B UEAOMEe, PACIIO/IATAIOTCA B
CTeHKEe MeMOPAHHOIO MELIoYKAa, KOTO-
PHH OTAeNeH OT XeCTKON CTeHKH UHC-
THAa remoueneM. CokpallleHHe KOMbIIE-
BBIX MBI MeMOpaHHOro MeNIoYKa
CHARNUBACT KHIKOCTh LIEJIOMA M BH3BI-
BaeT BRIBOPAYHUBAHHE WHTPOBEPTA H JO-
dodopa (cMm. puc. 25.22, A, B).

Y Eurystomata ¢ THOKHM XUTHHOBBIM
soosuueM (Bowerbankia, Amathia) co-
Kpall¢HHEe KOMbUEBLIX NAPHETANbHBIX
MBI, CKMMAET TSAO M HOBHILAET LENo-
MHYECKOE JamicHHe, ofecnednBas BH-
BOpaYMBaHUe HHTpoBepTa U JNododopa
(puc. 25.24, A— B; cm. puc. 25.17).

Y HekoTOopHX H3BeCTKOBbIX Eury-
stomata ¢ XKeCTKUM 3031HEeM (aHACKO-
pele Cheilostomata, Takue, KaxK Memb-
ranipora) U y HEKOTOPHIX BHAOB C XKecCT-
KHM XHTHHOBBIM 3K30CKE/eTOM (bpoH-
TANBHAA CTEHKA COAEPXKHT TOHKYIO, THO-
KYI0 XHTHHOBYIO (PpORTAIBHYI0 MeMOpa-
Hy (pHc. 25.24, I, T, cM. 25.15, ). Kor-
Ja napueTaabHbIe MBI, NPHKPEIULI-
OWIHECA K BHYTPEHHEH CTOPOHE MeMO-
pPaHbl, COKpalaeTcs, GpoOHTAIBHAT MEM-
OpaHa mporuGaeTca BHYTpb, IOBBILHAd
LeIOMHYEeCKOEe JaBleCHHE, HHTPOBEPT H
n0¢odop BBIBOPAYHBAIOTCA.

JIuuienHas u3BecTH QpOHTANBHAA
MeMOpaHa yA3BHMa WISl XHUIHHKOB, H
MHOTHe M3BeCTKOBbIe Eurystomata (Asco-

-phora) 3auiuaior ppoHTaNBHYI0 TOBEpX-

HOCTh, 00OBI3BECTBIIAA ce. ¥ TaKHX BHAOB
rubxas, peryMpylowas JaBIeHHe MeM-
O6pana npuHuMaer dopMy MelIoUKa —
ACKA, KOTOPHH OTKPHIBAETCA HapYXKy Of-
HO# WM ABYMS KPOIUEYHBIMH TIOpaMH.
[TapueTanbHele MBONLUET TPUKPEILISIOT-
Cf K CTEHKE MEIUOYKA. 3a CUeT COKpale-
HHMA TUX MBILUL 00BeM acka YBe/IHYMBa-~
eTCH M B HETO Yepes MOph MOCTYTIAET Boaa
U3 BHeWIHelN cpendwi. IIpH pazayBaHHH
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Puc. 25.24. Bryozoa, MexaHM3M BbIIBHXKECHUS TTOJIMITHAA Y THMHOJIEMAT:

A— B — cokpauenue napueranbHbix Mmbimn y Ctenostomata cKHMaeT KMAKOCThH B MOJOCTH Tejla W
MOBLILIAET LeJOMUYECKOe JaBieHne, BuTaTKuBatoee noaunua. Boporuuk y muorux Ctenostomata (8)
HMEET MPOLOJIBHYIO CKJIANYATOCTb, W KAaXIas CKIANKA HanoMuHaer 3ybel rpedHs [Uisi NpUYeckIBAHMS.
Hassauue «Ctenostomata», obo3zHauatollee «rpebeHb-poT», CBA3aHO KakK pa3 ¢ 3Toit weproii; [ n 4 —
HeCMOTps Ha To 4ro v aHackoewiX Cheilostomata, takux, kak Membranipora, cTeHKa UMCTHAA CHIBHO
0BBI3BECTBICHA, OHA M3 MOBepxHOCTENH — (poHTANbHAs MeMOpaHa — OCTAeTCH JIMILEHHOW H3BECTH
u rubkoit. CokpalueHue napueraisHbIX Mbiuil nporudaer dponransHylo MeMmbpany BosHyTps (1),
MOAHMMAs TEM CAMBIM LIEJOMMYECKOE JaBieHue, Kotopoe Beitaikusaer noaunma; £ u XK — y ackodo-
posbix Cheilostomata ¢porranbhas crenka oObi3BecTBIeHa, a rMOKasi NOBEPXHOCTb MOIPYXKeHa B Me-
WoueK, Win ack. [1esTesbHOCTh MapHeTATBHBIX MBILIL OPOrHBGaeT OfHy M3 CTEHOK acka BHYTPH (X)),
BOMA BXOAMT W3 BHEWIHEH cpefbl B acK, AaBIEHWE LETOMHUYECKOH KUIKOCTH BO3PACTAET, YTO MPUBOJANT
K BBITAIKMBAHWIO nosunuaa. ¥ kpubpumopdueix Cheilostomata (He npowiiocTpupoBaHo) (poHTAIb-
HAH CTEHKA [MepenoHyaTas, HO OHA 3allMIIEHa HABMCAIOWNM CBOAOM M3 YACTHYHO CAMBIUMXCH LINTMOB.
CoKpauleHHe MapueTaibHbIX MBILILL Bbi3biBAET nporud GpoHTaibHOl MeMOpaHbl, KaK 3T0 MPOMCXOANT
M Y AHACKOBHIX, OJIHAKO B OTJIMMME OT HMX VA3BUMAs McMOpaHa 3dliMiIeHa U3BECTKOBOI TUIACTMHKOMN, KaK
¥ ackohopoBkIX
hMlpsfijaurassic.rof
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acKa MOBBILUAETCA JABICHHE LIEJIOMHYE-
CKOH XMAKOCTH, YTO OGECIEeYHBAET BBI-
JpixeHHe ododopa (puc. 25.24, E, X)),

BTATUBAHHME JIO®ODOPA

Hpouecc prarusanus nodogopa M
HHTPOBEPTA ¥ BCEX MILAHOK OCYILECTB-
JiAeTCS MPAMBIM COKpallieHHEM ABYX 0~
hodopansbX MLILD-PETPAKTOPOB (CM.
puc. 25.17; 25.24, A, I'). Ouu npencras-
NA10T CO00M NMYYKH OTIeHABHEIX MBILICY-
HBIX BOJIOKOH, KOTOpBI€ TAHYTCA OT LIH-
ctuiaa K gododopy wnm K mepenHel
kuke, Brarmsanue sodhodopa npomuc-
XOOMT OYEHB OBICTPO, 3a4acTYI0 MeHee
gyeM 3a 60 Mc. BeimBuxenne sododopa
TIPOUCXOOUT ropaze MeIJIcHHEE H ¢ OC-
TAHOBKaMH. [1pu 3TOM 300HABI CHAYANA
TOJBKO YaCTWYHO BHICTABJIAIOT cOOpaH-
HHE B IUTOTHBIH ITYYOK 1IYITAJIbLA, H 11e-
ped TeM KAaK I10/IHOCTBIO pa3BEPHYTH JIO-
dbodop, nposepsIoT BOAY CEHCOPHBIMH
PECHHYKAMH, PACMONOXESHHBIMH HA KOH-
yuKax wynanel. ¥ Cheilostomata scien
3a BTArHBaHHeM Jododopa 3aKphIBaeT-
¢4 Kpbiiuedka. OHa OTKpHBAeTCA CHOBa,
KOorga ee TOJMKACT M3HYIPH BHIBHIAI-
miics xododop.

IINTAHHE

3AXBAT

BONBMIHHCTBO MINAHOK CUHTAIOTCH
MOTPEOUTEIAMM B3BEIUCHHBIX B TOJILILE
BOJBL YaCTHKLI, IJIABHEIM 06Gpa3oM, OJHO-
KJIETOYHEIX (PHTOIAHKTOHHEIX BOAODOC-
neti. Korga nododop passepHyr, narte-
PajNbHEIE PECHHWYKH Ha €ro LIYHAIbUaxX
CO30aI0T TOK BOMAEI, KOTOPLIH IBHXETCA
BHYTPb BODOHKH, a 3aTEM BBIXOIHT Ha-
PVXY B IPOMEXYTKAX MEXIOY LIYIIATbIA-
MU (puc. 25.25, A). Menkue 4acTHUYKU
BTATHRAIOTCA B BOPOHKY IUYIIANEL BOA-

HBIM NIOTOKOM, YAABJIHBAIOTCA LIYIATh-
HaMHd M TPAHCHODPTUPYIOTCH KO PTY
(PPOHTANBHBIMH PECHHUKAMH, PACITON0-
XEHHBIMHA HA BHYTPCHHEH MOBepXHOCTH
LHIynajew. '

KoHxpeTHBII MEXaHHIM VIABIHBAH A
MUINEBBIX YACTHL €lle HE COBCEM fCEH,
HO CYIUECTBYIOT IB€ OCHOBHBIE THIOTE- -
3p1. COrNacHO IMMoTese pecHAYHON pe-
PEPCHH, IIPH NPMKOCHOBEHHH YacTHLbI
K JaTepalbHOH PEeCHUUKE TIPOUCXOMMT
JIOKaNbHAasA peBepcHs ee GHeHMS U Yac-
THLA OTOpachiBaeTcsl Ha GpPOHTANBHYIO
CTOPOHY lUYIaNnbla, MOCHAE Yero OHa
TPAaHCMOPTHPYETCH (hPOHTANTEHBIMU pec-
HHYKaMH Ko pry. Jpyras runoresa (HHep-
WHOHHAA) TIPSANONATAET, YTO YACTHMBI,
AOCTYNAIOIIHEe B BOPOHKY ¢ MOTOKOM
BOJAH, ABMAYTCA MpPSAMO B POTOBOE OT-
BEPCTHE MO MHEPIMH, B TO BpeMs Kak
BOIA BEIXOQHT MEXAY LynansluaMu. He-
3aBUCHMO OT TOTO, KaK TIPOTeKAaeT IIpo-
llecc OTHeNeHNA YaCTHII OT BOMBI, MeXa-
HH3M QUABTPALIMHA ¥ MIU2HOK COOTBET-
CTBYET «upstream»-MexaHuaMmy. Oraene-
HHE HEIIPUTOAHBIX B [HILY YACTHYEK OT
CBEAOOHBIX MOXET OCYLLECTBRIATHCA 3aK-
PHIBAHMEM PTA, B3MAXUBAHHEM LIVITANELL,
3aKpPHIBAHHEM CAMOLi BOPOHKH MMM My-
TeM TPOMYCKAHHS YacTHL MeXAy LIy-
naneuamu (pHc. 25.25, ).

MHOIMe BUOBI BEIHCKHBAKT YaCTHLIE]
33 CYET BpalleHHS WiIH H3TubaHHA Jo-
dodopa (pHc. 25.26). Ipyrie BHABL UMe-
10T ONIHHAKOBO OPHEHTHPOBAHHEIE BO-
POHKH IUyTIANELl, KOTOPEIE POPMHUPYIOT
obmwuit GunbTpyomMY MaccHB. ¥ Kop-
KOBBIX BHAOB IIOTOK BOAH, IIPOXOMALIMIA
CKBO3bL BOPOHKH N0(hopopoB BHK3, IO-
KHAAET KOJIOHMIO YEPE3 CBOETO POIA «OT-
BOOHHEC KAHANBI», TIPSACTABLIIONINE OT-
KpPEITHE, AHIIeHHbIE Jododopos vaact-
KH KonoHHH. KpoMme TOro, «oTBOAHBIE
KaHane» (POPMHPYIOTCS TaM, rae nogo-
dbopr oTKNOHAIOTCA APYT OT OPYTa, WK
B IIPOCTPaHCTBAX, CO3JAHHEIX HENUTAIO-
WHMHCA TETePO300HIAMH.
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Puc. 25.25. Bryozoa, nuiueBapuMTeNbHasi cHcTeMa M MexaHu3M nuraHus v Gymnolaemata
(Ha npumepe Zoobotryon):

A — BonHEIe MOTOKHM (HE3ALUTPUXOBAHHBIE CTPEIKM) M TMHUILIEBAPUTENLHAs cuctema, 5— I — BOIHbIE
MOTOKH TNPUHOCHT YACTHYKH THILK (B5), KOTOpblE MOATANKMBAKTCS KO PTY B3Maxom uiynanen (uepHas
CTpesKa, MyHKTHPHAs CTPEKa) WM MepeiBMraloTes Ko pry baarogaps GHeHNIO (PPOHTATBHBIX PECHHYEK
Ha mynantsuax (ManeHbkue crpenku). CobpanHble HaCTHYKM CKAIUIMBAIOTCH B MOKPBITON PECHUYKAMM
poToBoil monocTH (b) U 3araaTkIBAKOTCS B pesyibTaTe OBICTPOTO paciiMpPeHHA MYCKYIHcTO rotku ([).
[Tumesbie 9acTHYKKU GBICTPO ABHAKYTCH BHH3 MO MUIIEBOMY W [POXOAST B MYCKYJBHBIH KeNylIOK, B KO-
TOPOM PaKOBHHKHN JIMATOMOBBIX Bonopociei apobarca nepen nocryrviedueM B uekym (). [Nonas B nekyM,
HACTHLLI MMM BPALLAIOTCA PECHUYKAMH M TTEPEBAPHBAIOTCH; B KMIIEYHUKE HEMEepeBapeHHBI MaTepuan
ynaoTHsercs B (ekaibHbie wapukn (). HenpuronHsie B NMUILY HaCTHYKH MOTYT MPOXOIWTH MEXKILY
IyNanbiaMm U BeIGpachiBaThes ¢ ekanuaMu, HO MHOMAA LIynanbua O6ICTPO CXNANBIBAIOTCH M YACTHUKH
BeibpaceiBatorea Beepx ()

Puc. 25.26. Bryozoa, xuBbie 300M1bl Zoobotryon
verticillatum (Ctenostomata).

JIBa MONHOCTBIO pacnpaBieHHble 3004 BO Bpe-
Msi IATAHUA aKTHBHO OPHEHTHPYIOT CBOM J10¢o-
dopbt. TTpassiil 300M1 BIMAXOM IHYIANLIA MO1-
TANKUBAET YaCTHUKY nmuiuu ko pry. Ha dororpa-
(UM BUAHBI HECKOJBKO BTHHYTBIX ABTO300MIOB,
a TaKxke MX HoBble moyku. Bee aBrozoomast npn-
KPeruisioTesi K KpyMmHOMY TOPH3OHTAIBHOMY Ke-
HO300MAYy (CTONOHHBIH cermeHT, Ha (oTorpadun
CHW3Y), OT KOTOPOTO M BOIHUKAIOT
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MizlaHKH TaKXe OJIb3YIOTCH BCIIOMO-
raTeJbHBIMH MeXaHM3IMAMH MHTAHM.
OHH aacopOMpYIOT MONEKYJBI PacTRO-
PEHHBIX OPraHWYECKUX BeNIECTB 4Yepes
MUKPOBHAAPHEIA SMTHACPMHUC IYTANCLE,
¥ Bcex MIIaHOK HMEET MECTO TAKOE SIB-
JIeHHE, KOTaa OTAeNbHAs YacTHIIA 0TOpa-
CHIBACTCA KO PTY 3a CYET PE3KOTO H3rHba
KOHIIA LyTIANbLA, HATOMHAHZIOLIETO YIap
6uya (puc. 25.25, b, 25.26). Hexoropbie
MIIAHKH SIBJIAIOTCA (QaKyIbTATHBHBIMH
XMIIHUKAMM, MOeHaloNIUMH IUIAHKTOH-
HBIX XHBOTHEBIX, KOTOPBIE Cy4YaiiHo 3ar-
JbBaloT B nododop. Bugula neritina 3ax-
BATHIBAET 3COMNAHKTOHHHE OPraHH3MbL,
CMBIXad KOHUBI Uynanel H o0pa3ys BOK-
PYT XKEPTBEI CBOETO poja KIETKY,

IATIEBAPEHHE

Pot Ha pepiHe nododopa oTKpbiBa-

€TCS B MYCKYJIUCTYIO COCYUIVIO IJIOTKY,
KOoTOpas BedeT B TpyOuaThiii MHIEeBOm

(cM. puc. 25.17). Boaswasg 4yacte U-
0o6pasHOro KHIUCYHHKA TPEACTABICHA
KDPYIIHBIM, TPeXPasAeNbHBIM KEIYIKOM,
COCTOANIMM H3 KADAWAJBHOTO OTAENA,
CJIETIOT0 OTPOCTKA (UIeKyMa) H TIOPH-
yeckoro orzena. Ilumeson Bnanaer B
NepeaHHit, XKapaRanLHBli 0Taen, B MecTe
HX COeJHHEHUs uMeeTcs ChUHKTED ¢
Ki1ananoM. Bropoil chunkrep oraenser
3a0HUA, DHEopIecKHi 0TIen OT KHIleYy-
HHKA H NpAMOii KUIIKK. KpyniHBIH, Mel-
KOBHIHbLIN ClHeno#i orpocToK (HeKym)
OTXOOHUT OT LECHTPANBHON YacTH XKCIya-
Ka Ha3ad, ¥ HEKOTOphIX MIIAaHOK, TAKHX,
KaK Bowerbankia w Amathia, xapananb-
HBI{I OTAEN MpeNcTABICH MBIINCIHBIM
AMeJYAKOM, B KOTOPOM Pa3faBIHBAIOTCA
CTBOPKH THATOMOBBIX BOTOPOCIEit, oC-
Jie Yero MX CONSpPXMMOE IMONBEPTAETCS
HelCTBHIO MHINEBAPHTENbHEIX (epMeH-
TOB (puc. 25.25, I'). MHIICYHEH XeTy-
JOK CHabXeH XOPOIIo PAIBUTHIM KOMb-
LIEBRIM MBIMGYHEIM CJIOEM, A4 €ro racT-

PONEPMHC HeceT XMTHHOBBIE IIETHHKH,
nogoGHbIE TAKOBHIM B arumepMHce aH-
Henua 1 6paxuonon,

3axBayeHHbIe YACTHYKH MMHIUH CKIe-
HBAIOTCA CIM3IBI0 B LIapooOpasHLI Ko-
MOYeK. BTO NMPOHCXOZUT MOA IMHCTO-
MOM ¥ QIIAKTONEMAT M B PaclIHPEH-
HOM NIGNOCTH pTa ¥y THMHONeMaT. Korna -
IIAPMK JOCTHTAeT HYXHOFO pasMepa,
DIOTKA OBICTPO PaCIIMPSAETC H BCAcHi-
BaeT ero. [locnenyiomee cokpauleHHe
TA0TKH MPOTANKHBAET UIAPHK B Xemy-
Iox (puc. 25.25, B, B).

IMueBapeHne, Kak BHEKJIETOYHOE,
TaK H BHYTPHKIICTOUHOE, OCYIUECTRIACT -
Cd B X€NYIKe, IMaBHEIM 00paioM B clie-
noM orpoctke. IlepucTanbTHYeCKHe CO-
KpallleHUs MIPOABUTAIOT MUILY N[O Xeyi-
KY, 2 B IWIOPHYECKOM OTHEeJIe Hemepe-
BaPeHHEE OCTATKM YILIOTHRIOTCH OHEHM-
€M PECHUYEK, INMPOoXomdaT B KHIIEYHHK
(cMm. pnc. 25.25, I') u peiGpaceiBaleTCs
Yepes aHANBHOS OTBEPCTHE,

FA300BMEH, BHYTPEHHU
TPAHCIIOPT, HEPBHASA
CUCTEMA

I'a3000MeH MPOHCXONUT Yepe3 OTKPhI-
THIC Y4ACTKW MOBEPXHOCTH TN, 0CobeH-
HO 4epes nododop. BHYTPH30OHIHBIH
TPAHCIIOPT TA30B, TTHTATENEHBIX BEWIECTB
H MPOAYKTOB BHIACNCHHS ODECIeYHBacTCA
LHEJIOMHYECKOH XKHUAKOCTRIO, PecHUYHAan
LUPKYAALUHA LEIOMHUECKONR XHIKOCTH
H3BECTHA TOJIbKO ¥ OTHOCHTENILHO KPyTl-
HbIX (OT 2 A0 4 MM) 300HIOB HEKOTOPHIX
dbunaxronemar ( Paludicella, Pectinatella;
cM, pHc. 25.23, A). UenoMuueckas xum-
KOCThH COHEPXKUT LIEAOMOLMTH (HO 0e3
IBIXaTeABHBIX THIMEHTOB), KOTODHIE [0-
IMOUIAIeT H CKIATHPYIOT HEHYXXHHE Be-
wectBa. ¥ Cyclostomata B TpaHcHopre
YYACTBYIOT Oh€ MOMOCTH — HEMOM H Ie-
MoLenb (cM. pHc. 25.23, I). PyHuUKy-
JIIpHasA cHcTeMa 00eCIeynBaeT TpaHC-
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_ OPT MHTATENBHEIX BeLIECTB ¥ Ctenosto-
mata 1 Cheilostomata, ABNISACH [JIABHOI
CHCTEMOl pacTipocTpaHeHHs MeTabon-
TOB M0 BCeil KOJIOHHHM (CM. puc. 25.23,
5, ). Cepaua H THIMYHBIX KPOBEHOC-
HBIX COCYIOB ¥ MIIAHOK HET.

HepeHad cucreMa COCTOMT M3 He-
PBHOIO KOJBLE, PAcIOIOXEHHOTO BOK-

PYr IMOTKH, ¢ TAHTIHO3HON Maccoli .

(MO3roM) Ha JOpCanbHOi CTOPOHE (CM.
puc. 25.17), OT MO3roBOrO TaHTIHA H
KOJIBIA OTXCIAT HEPBE B 1UYTIAJNbLUA M
IOpyTHEe Y4YacTKH Tena. Crienmuaan3upo-
BAaHHEIX OPTaHOB YYBCTB Y MIIAHOK HET,
OJHAKO Ha MIYMansUax BCTPEYaloTCd
OTHENBHEIE CEHCOpHBIE pecHHYKH. Poct
BeTBEW KOJOHUM Y Bugnia XapakTepu-
3yeTcd TIONOXHUTENBHBIM (POTOTPOIU3-
MOM, CJIeIOBATENBHO, MMEETCA CIIOCO6-
HOCTE K ¢oTOpeneniiiH,
OnexTpodr3MONOrHIECKUE HCCEI0-
BAaHWA NOATBEPXKIAIT, UYTO Y TaKHUX
dopM, xak Electra m Membranipora, He-~
PBHBEIC HMITYIECH MOTYT NIPOBOAMTHCS He
TONBKO B IIPe/IENiaX OTHOM 0CO0H, HO H
no Bcell KonoHWH., Hepewl mpoxonast
CKBO3b MEX300HIHBIE OTBEPCTHS, O6pa-
3V COCHHHEHHA ¢ HEPBAMH B CMEXHBIX
3oounax. Takas KOJIOHUATBHAA HEPBHAsI
CHCTEMa KOOPIHHHPYET COTNAcOBaHHOE
ETArMBaHHE M ONHHAKOBYIO OPHEHTALIHIO
Johedopop BO BpeMA IHTAHNS.

SKCKPEIIMA

Hedpunun y MIMAHOK OTCYTCTBYIOT,
‘aMMMAK, BEpOATHo, nuddyHIupyeT ye-
pe3 NOBEPXHOCTE Tena 1 Aododopa. dpy-
rie TIPOOYKTH OOMeHa, TakHe, Kak Mo-
4yepas KHCOTa, MOTYT HEKOTOPOE BpeMs
WAH HEOTPAHMYEHHO AONTO XPaMHTbCH
B TKaHAX TeNna.

J1a MIDaHOK XapakTepHO HAaKoIUIe-
HUKE TIpOAYKTOB o6MeHa B BHA¢ Gyporo
TeNa Ha MECTe TIONHIHIA 300MAA (CM.
puc, 25.23, E). Nomunua Kaxooro 300-

HIa ZeTeHepHPYET Yepe: HeCKONMBKO He-
JeJib, IPH 3TOM TPOUECCH ETeHEPALIUH
He saTparupaioT uwcrua. Hexoropeie
KOMITOHEHTBI PA3pPYUIEHHOTO TONMIIANA
(arouHTHpPYIOTCA U BHOBB HCTIONb3YIOT-
¢, ONHAKO OCHOBHAS MACCAa MEpPTBHIX
KIIETOK, COJEPKAIIHX HAKOTIEHHBIE IIPO-
IOYKTEL 0OMEHA, OCTaeTcd B LEHOME KakK
TaK HasesiBacMoe Oypoe Teno. 3a paspy-
LHIEHUEM CliedyeT per¢Hepaldsa HOBOTO
NOMUIIHAA M3 TKaHed LUCTHAA. ¥ HeKo-
TOPHIX BHAOB Oypoe Teji0 MOCTOSHHO
OCT4€TCH B LICIOME, TOTOA KAK V APYTHX
OHO TIEPEMEIAETC U3 LeIoMa B XeJly-
JIOK HOBOTO NMOJWUITHIA M BBIBOAWTCA C
neppoit gedekaimneit (cM. puc. 25.23, £).

BOCHPOU3BEIEHUE
N PA3BUTHE

Bce npecHOBOIHbIE M GONBIIMHCTBO
MOPCKHMX MIAHOK ABASIOTCS TepMadpo-
AutaMu. SIUMHHKH (OAMH MIH OBa) K
CEMEHHMKH (OT GOHOTO A0 MHOTHX) — 370
CKOIUICHUS TaMeT, OJeThIE Me30TeaueM
(Tak¥e TOHAIBl HA3HBAIOTCH PETPOMEIO-
TeHANBHBIMH ). AHYHUKH pacIIONAararT-
CA B OIHCTANBHOM KOHUE 300HIa, TOTA4
KAK CEMEHHMKH HAXONATCS Ha Ha3ibHOM
KoHLEe ¢yHHKymioca {(CM. puc. 25.17).
T'aMeTHl BRIXOAT B METALEADL, HO TOHO-
JYKTHI Jj151 MX BEIXOAA OTCYTCTBYIOT. ¥ He-
KOTOPBIX MIPEACTABUTENECH MOXET HMETh
MECTO OOHOBpEMeHHaA HPOLYKUHA THLI
H CTIEPMBI, OTHaKo Gonee 0GbMHA TeHAEH -
M B CTOPOHY IIPOTAHAPUH (T. €. CHauana
Pa3BHBAIOTCS MYXKCKHE FAMETH H 0CODh
OYHKUMOHUPYET KaK caMel, a NOTOM
XeHCKUE, H 0colb QYHKUHMOHHMPYET KaK
caMka., — [flpumeu. ped.). CaMoomnomo-
TBOPEHHE, BEPOATHO, MPONCXOOHT ped-
K0. KOJIOHHA MOXET COCTOSITh U3 PYHK-
HHOHANLHO MYXCKHX H XKeHCKHX 300-
HIOB HA Pa3sfUYHBIX CTANHAX TIPOTAHI-
puH. OnIofoTBOPEHHE MEXIY COCETHMU-
MU 300MHaMM OOHOH M TOH Xe KOMOHUH,
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BEPOATHO, ARMACTCHA OOHYHEIM SABNECHU-
€M, HO M MEepeKpecTHOE OIIOAOTBOpE-
HHE MEXNY Pa3HbIMH KOJIOHHAMM OTHO-
[0 BHIA NMPOHCXOOUT JOCTATOYHO YACTO
17151 00ecneYeHHA HEPOACTBEHHOTO CHia-
PHBaHUH, :

OILTONOTBOPEHHE

CnepMa JO/IKHA MOKHHYTb LIEJIOM
CBOETO 300KOa U HANPABHUTLCA X APYTO-
MY 300HIY, YTOOR MPOU3BECTH OILIONOT~
BOpeHHE. AHUEKIIeTKH MOTYT OCTABATH-
Ci B LeJioMe, Tae OHH H OTJIOAOTBOPS-
10TCA (B 3TOM CIyiae CIepMAaTO30HIBI
JOJDKHBL NIOTIACTE B LEJA0OM XeHCKOMH 0co-
6u). B opyrux caydasx OHM BBIBOOATCSH
H3 LlesoMa, 9To0Bl TOABSPTHYTHCA HA-
PYXHOMY OIUVIOAOTBOPCHHID.

IMokumasa ueaoM, gillia ABHXYTCSH
BOOABR PECHHYHOTO Xenobka B Me3oTe-
JIMM, BEIYILIETO K OTBEPCTHIO — HEAOMO-
HOPY — MEXAY OCHOBAHHMSMH JBYX HaH-
Gonee nopcanbHbIX Wynianel (puc. 25.27,
A, b). llenoMonop MOXeT GbITh ITPOCTHIM
OTBEPCTHEM IWIH XKe OH MOXET pacroia-
FaThCs Ha BEPXYIUIKE BRIPOCTA, Ha3bIBac-
MOI0 MEKIYRALOEBHM opranoM. Ilono-
JKEHHe LEeNoMOnopa CXOMHO ¢ TOJIoXe-
HHeM Hedpuauonopop (GopoHUI, YTO
MO3BONAET MHpedlIIaraTt, YTo OH To-
MOJIOTHYEH PYAUMEHTApHOMY MeTaHed-
PHOUIO.

¥ Becex M3y4eHHBIX BHIOB (TakKe, KaK
Electra, Membranipora, Schizoporelia,
Bugula v npyrue) cnepma euGpachiBaet-
Cf1 M3 LEJIOMA YEPe3 TePMUHANBALIC TIOPDI
Ha KOHYHMKaX ABYX WiM Gonee nodhogpo-
PaNbHBIX wWiymanel (puc. 25.27, 4). Ilo-
NaBIWiad BO BHEIIHIOK CpeRy CrepMa,
3aXBaueHHas NMOTOKAMH BOABI NMPH TH-
TaHHH XEHCKOH 0co0H, NpHKIeHBaeTCH
K ee LIymaablaM (IpH HApYXHOM OILUIO-
JOTBOPEHHH) MU MOCTYIAET B MEXIHY-
NaIbUEBLHIA OpraH (Npd BHYTPEeHHeM
OINCOOTBOpeHUM). SIHIa MOTYT OILTONO-

TBOPATHCH, KAK TONLKO BBIXOOAT H3 Lig-
JIOMOTIOPA (HApYXHOE OILIONOTBOPEHHE),
HJIM B MEXIUYNAABLEBOM OpraHe (Kax
y Electra v Membranipora; puc. 25.27, B),
WIH B LEJIOMe (BHYTPECHHES OIUIONOTBO-
PCHHE).

PAIBUTHE

HpobneHue paguanbHoe Wiy GHpaau-
a1bHOoe (puc. 25.28), TonobracTHUecKoe,
PABHOMEPHOE WIH GNH3KOoe K pABHOMEP-
HOMY, PETYAATUBHOE, B Pe3yabTaTe oG-
pasyercs uenobnactyna. Bupaananbhoe
ApobireHne npeacTapngeT coboli- hopmy
pamvanbHOTC ApolieHUs, IIPH KOTOPOM
3apOABIII HA PAHHHWX CTAgMaX oOnamaer
cKopee OHiaTepanbHOR, HeXelu pajd-
ANBHOU CHMMETpHEH (3TO YTBEepXIeHUE
aBTOPOB HeBepHO. BHpanuanbHasi, T.e.
JIBYIyueBasd, CHMMETPHA HA CaMOM Iefe
ABMSETCH PAa3SHOBHAHOCTRIO PANMATLHOMN
cuMmeTpul. — [Tpumey. ped.), xora Ona-
CTOMEpPBl PacIONOXeHBI Bolee UK Me-
Hee IAPYT Hal IPYTOM, KaK 3TO XapaKTep-
HO I1A paagHanbpHoro apoGaeHud. B xone
PaHHUX cTagui apobneHus cHavana ob-
pasyveTca ABa cnos Kierok (puc. 25.28,
5}, 0IMH Hanm ApyTuM, M3 KOTOPBIX Bep-
XHHI ARNACTCS AHMMANBLHOH TLU1aCTHH-
KOMH, a HIDKHHI — BereTaTHBHON. Mex-
IOy 3THMH OBYMS CIOSIMH JICKHT MaJIeHb-
Kuil 6nacrouens. lacTpynsauusa npowc-
XOIHT, KOTA YeTEIPE LIEHTPATLHEIX, TIpel-
MONOXUTENBHO, ME3PHAOIEPMANbHbIX

-BnacTomMepa Ha BETeTaTHBHOM MOMIOCE

AeATC H OTAAIOT B GIACTOLIEND YEThIpE
JoYepHHX OnacToMepa. JTH YeTHIpe JOo-
YepHHE KIETKH JENATCH, YTO0b 3anoi-
HHTB OIaCTOUEAE H B KOHEYHOM CyeTe
JaTh HAYAIO 3HIOAEPME H Me30depMe.
Cnoco6 GhopMHUpOBaHHA UEIOMA HEACEH.
Bnacronop 3akpbiBaeTcd, ¥ pPOT Pas3BH-
BaeTcd U3 HoBOTO orBepcTus. (IIpu Ta- -
KOM cIocobe racTpyaaumu GaacTonop
Boob1lle He obpasyetca. — Ilpumey. ped.)
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BbIHAHIUBAHUE

I'poMantoe GOABIIMHCTBO MILIAHOK
BHIHALLIMBACT CBOM Sliilla, KOTOPBIE M0-
YTH BCEraa KpyrHble, Oorarbie XeJITKOM
M HEMHOTOYMCJIGHHBIE, a Pa3BUTHE MO-
KET UMETh MECTO KaK BHYTPM, TaK M CHa-
PYXKH. ¥ HEKOTOPBIX KUBOPOSILMAX BH-

TepmunansHas ropa

b
CnepMarosoun —

oprax

i JlopcanbHbie
-
f /" wmynanbua

_ Henromonop

_ Mexinynansiesbiii

[OB PpA3BUTHE AML MMPOTEKAeT B LEJIOME,
rjae KuiiedyHuk u jododop Moryr aere-
HEPUPOBaTh, obecrneyuBass TeM CaMbIM
Heobxonumoe rnpocTpaHcTBo. bonpumn-
CTBO BbIHAILUMBAET SIA1IA B pa3/IMYHbIX Ha-
PYXHBIX BbIBOJIKOBbIX KaMepax. [Monocts
HHTpOBEpPTa, BIAYMUBAHUA JUCTAJIBHOM
CTEHKM MM Oocobbie IreTepo300Mabl, U3-

AN

CriepMaTo3oun

3apojsiu
Ospuuenna
r

BeipocT uesnoma

Puc. 25.27. PasmHoXeHHe MIIAHOK, BHIBEIEHHE CIIEPMbI M BhIHALIMBAHME SHIL:

An b — pun ¢ nopeansHoil ctoporsl Jododopa Electra posidoniae: A — BhIBEICHHE CIIEPMATO30MAOB W
ABHXEHHE AMLCKIETKH U3 LeOMa B MEXILYTAbLEBbI OpraH, 5 — NPOHUKHOBEHHE CHEPMATO30MIOB |
OILIOAOTBOPEHHE; B — aBTO300Mi 1 OIM3AEXKAIIAsS OBHIE/IA, COAEPKALIAS PAIBHBAIOIINACS 3APOIBILI Y
Bugula neritina; I' — Bugula avicularia, neMOHCTPUpYIOIIAA BHITAIKMBAHME Siilia U3 LIEJIOMOTIOPA aBTO30-
OHAd B OBHUE/LTY (BBEPXY) M MOJIOKEHHE Ai{Lla BHYTPH OBHLIEIUILL (BHI3Y) (A u B — usmeneno u nepepuco-
6ano us Silen L. 1966. On the fertilization problem in the gymnolaematous bryozoa. Ophelia 3.113— 140; ' —
usmeneno u nepepucosano us Brien P. 1960. Classe des Bryozaires. In Grassé P.-P. (Ed.): Traité de Zoologie.
Vol. 5. Part 2. Masson et Cie, Paris. Ilepeneuamuieaemen ¢ paspeuterus)
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Puc. 25.28. DMOpPHOHATBHOE PA?BHTHE MILAHOK, SUpantHaibHOE ApobneHMe y Schizoporella errata
{Gymnolaemata) (BHA ¢ aHHMAJMBHOTIO MOIIOCAY:

A — BOCBMMKICTOYHEIH 3apolbill (METHIPE M3 BOCEMH O1aCTOMEPOB BEFETATHBHON Nomycdepsl He BMO-
HE); B — 1WeCTHABUATHKNESTOMHEIH 3apOIsI; B — TPHALATHOBYKKIETOMHAS CTAIHA {nepepucodano Zimmer
uz Reed C.G. 1991. Bryozoa. In Giese A.C., Pearse J. 5. and Pearse V. B. (Eds.). Reproduction of Marine
Invertebrates. Vol. VI, Echinoderms and Lophophorates. The Boxivood Press, Pacific Grove, CA. Pp. 85— 245

BECTHBIE KAK OBHWIIE/UTEI, — THIIHYHEIC
MECTa BLIHAIUMBAHHWA. JHTOTH WIH 3a-
POOBILIHM TIOKHAAIOT LEAOM Yepe3 Leno-
MOIIOP U MOCTYNAOT B BEIBOAKOBYIO Ka-
Mepy. ¥ BUJOB ¢ OBHLE/UIAMH AL Hpo-
CKAaNBb3IBBAKT 4Yepes LeloMomnop (mpu
3TOM OHU CHNEHO AehOpMHPYIOTCA), HO
BHYTPW OBHMLEJIE CHOBA CTAHOBATCH
ctheprHueckKMMH (¢M. puc. 25.27, IN.
OBHLE/UTEl ABIAIOTCA XapaKTepHOH
yeprod MHOTHX Cheilostomata, Takmx,
Kak Buguia (cM. pue. 25.27, B, I'). llnc-
THI, HA IMCTAJIBHOM KOHLIE MATEPHHCKOTO
30013 pa3pacTacTcst Hapyxy, hopMupys
IIHPOKKH KaMOUIOH, KOTOPHIH H CTAHO-
BUTCA OBMLeIUTON. Bropoe, 6onee Men-
KO€ BHIIITYHBAHUEC, BO3HHKAIONIEE H3
MaTepHHCKOroO LieJIoMa, BAAETCS B TIPO-
CTPAHCTBO OBHLCIE. EAWHCTBEHHOE
AHLO BHIBOIUTCS M3 LIEIOMOMOPA H BHI-
HALLHBaeTCs B OBULIEIUIE. Pa3BHBAIOLIHI-
CH 3aponBIII MOXET U3BAEKATh TUTATE/ b~
HBbI¢ BEWIECTBA W3 KeATKAa, ONHAKO Y
MHOTHX BHAOB, BKmouas Bugula, nvrta-
HHe 3apombiia o0ecTeYyHBaloT IUTaleH-
TapHbIe B3aHMOCBA3H MEXIY QYHUKYMIO-
COM MATEPHHCKOIQ 30013 H OBHLICIUION,
Muwarku Cyclostomata TaKke BbIHA-
IUUBAIOT CBOMX JIMUYKMHOK, HO JeMOHCT-
PUPYIOT HEOORUHYIO TOMHAMOPHOHHUIO,
MIPH KOTOPOH NEPBHYHEIN 3apoam Hec-
MOJBIM TYTEM MPOAYLHPYET MHOTOYHC-

JIEHHBIX BTOPMYHBIX 3apOHbIllei, OHH B
CBOIO OYepelb MOTYT JAaBaTh TPETHIHBIX
3aponpIIeil; BCe OHM FeHeTHYECKH HaeH-
THYHHI (T, €, SBIAIOTCA KIOHAMH) H CIO-
CODHBI OCHOBAThH HOBYIO KOJOHHIO. 3a
CYET 3TOro MPOLEcca H3 eIHHCTBEHHOM
3UTOTH MOXET BO3HHKaTh o 100 mon-
HOUEHHRBIX 3apOaBIIIei.

Muraxiku Phylactolaemata BbiHalum-
BAIOT 3apOIbILICHi B 3apOJbIleBbIX MEHI-
KaX B HUCTHIEC. 3apoiBILIeBHI MeElIoK
06pasyeTcs KaK HapyXKHOE BEILT4UBAHAE
CTEHKH LIMCTHIA, KOTOPOE BHLAACTCS B
LeJIOM POINTEALCKOM 0CobH.

JJHYHHKH

JIMMMHKH MIIAHOX B 3HAYHTEIBHOM
CTENICH BapbHUpPYIOT Mo ¢dopMe (puc.
25.29), onHaxo Bce OHM HMEKOT JIOKOMO-

- TOPHYI0 PECHHIHYIO KOPOHY, KOTOpas

OIIOACHIBACT TENO, MEPETHNHA MYIOK ani-
KAUIBHBIX PECHHYEK M BEHTPANBHBIH, NpH-
KPCIMTENBHBIH, METACOMANBbHEIA MEILIOK
(cm. puc. 25.6, . Bo Bpema ocemaHun
METACOMANBHBIA MENIOK BHIBOPAYHBAET-
¢ HapyXKy H MPUKPEIUIAETCA K ¢yocTpary
MPH TIOMOIIY KASHKVX BeUIeTeHHIA. JIHan-
HOYHBIE€ CTPYKTYPhI MOABEPraioTca THCTO-
JIU3Y U NETCHEPALHH, 32 KOTOPEIMH CIic-
IYET PA3BUTHE MEPBOTO 30010a KONOHHH.
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Hekotoprie Gymnolaemata, Takue,
Kak FElectra w Membranipora, nponyuu-
PYIOT MeJIKHEe MUKPOJeLIMTANBHBIE stila,
13 KOTOPEIX pa3sBHBAIOTCH TONTOXHBYIIHE
[UIAHKTOTPO(MHBIE TUYHHKH — HH(POHA-
yrec. OHH MMEIOT TPEYTOJIBHYIO (op-
MY, cXaThl ¢ GOKOB { 3aKMOYeHDbI B Xi-
THHOBYIO JBYCTBOPYATYI0 PAKOBUHY

(puc. 25.29, 4; cM. puc. 25.6, B, I'), 06- -

JIamawIlyIo MPpaBoii U JeBol CTBOPKAMHU.
Hudonayrec B HEKOTOPHX OTHOLIEHWSX
HAIOMHMHAeT AKTHHOTPOXY (opoHuUa.
B YaCTHOCTH, ¥ HENO eCTh METACOMAVIBHBIN
MEIIOK, U3 KOTOPOTO [IONHOCTBK WIH
YACTHYHO NPOUCXOTUT SMHIACPMHC Hop-
MHUpPYIOWIErocs 300MAa (CM. puc. 25.6).
O6e nuuMHKH (undoHayTEC U AKTUHOT-
pOXa) XapaxkTepusyIoTCs HpeopalhbHEIM
KamGIIOHOM, HABHCAIOLIMM HAX TUHPO-
KHM BECTUOYIIOMOM, KOTOPHI BEJeT B
POTOBYIO TIOJIOCTD, U 06¢ cHaGXeHH pec-
HUYHEBIMM IOYTTANbIAMH, PACIIOIOXKEH-
HBIMH BOKDYT pTa (¥ IHdoHayTeca 1Iy-
najiell ‘HEeT, HO HX TOMOMOTOM MOXET
CYHTATLCA TAK HA3BIBAEMEIH peCHHYHELIN
rpebeHs. — Ipumey. ped.). B nononHe-

ANHKaNbHEE peCHHYKH

HHEe K 3TOoMY Yy UHboHayTeca, Kak H ¥
AKTHHOTPOXU, HMEETCA Napa MpoToHed-
pHIHEB (OHH OBLIN ONHUCAHEL KAK «CeTh
MOKPHITHIX PECHHYKAMH TPYOOYCK» B Pa-
6ote S. A, Stricker, C.G.Reed n R.L. Zim-
mer, 1988).

Tonpko TWNIAHKTOTpOHEE THYHHKH
MINAHOK HMEIOT QYHKITHOHANBHEIN K-
HIEYHHK H THTATCS B X0J¢ CBOEro
JHYHHOYHOIO CyllecTBOBaHHA. Takue
NUYMHKH, TPEXIe 9eM OCECTb, MOTYT
IUIABATh HECKOJIBKO MecaleB. Jlermro-
TpodHBIE THYMHKH BHHAILHBAIOLINX BH-
A0B, K KOTOPbIM OTHOCHTCA GONBUIHH-
CTBO MIITAHOK, BO BpeMs CBOeH KOpoT-
KO JTHUMHOYHOM XHU3HH He IHTANOTCS
(puc. 25.29, B, B).

Y Phylactolaemata Mexny matepuH-
CKHM 300HIIOM M 3MOPHOHOM B 33pOAki-
MIEBOM MEILUKE Pa3BHBACTCS MJIALICHTA.
OMOPHOHANBHOE Pa3BHTHE TPHBOIUT K
00pa30BaHMIO JTHYHHKH, YbsS TOKpPHITad
PECHHYKAMM IOBEPXHOCTE {pHc. 25.29, I'),
OHITE MOXKET, COOTBETCTBYET PECHHYKAM
KOPOHH JHYHHOK Gymnolaemata. OouH
KOHEIl JIHYHHKH BIIAYUBaeTCA, QOpMH-

Becrufyaiom

PecHuuku
KOPOHHI

Kopona
A B B r

Puc. 25.29. JIvuMHKH MILAHOK:

A — mnankroTpodHans AMYMHKA WiboHayTeC, XapaKTepHasa N Membranipora n Electra. Jluauika cxara
¢ 60KOB H HeCeT PAKOBHHKY (CM. Taioke pHe. 25.6, I'); F— I — nenutoTpodHEe THIHHKH Bugula neritina
(Gymnolaemata) (5), Crisia eburnea (Cyclostomata) (B) H pecHOBOAHBIX Phylactolaemata (I'). ¥ Phylac-
tolacmata aBTO3004H JMGOEPEHUUPYIOTCA HA PAHHHUX CTANHAX elle BHYTPH Tea AHYHHKE (K — nepe-
pucodano i3 Nielsen C. 1971, Entoprocr life-cycles and the entoproct/ectoproct relationship. Ophelia 9. 209—
341, B — nepepucosano uz Nielson C. 1970. On metamorphosis and ancestrula formation in cyclostomatous
bryozoans. Ophelia 7: 217— 256, I — nepepucosario ua Brien P, 1960. Classe des Bryozaires. Tt Grassé P.-P.
(Ed.): Troité de Zoologie. Vol 5. Pari 2. Masson et Cie, Paris. Hepenevamueaemen C- PAIPLIEHUR)
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pys BeCTHOYJIIOM, B KOTOPOM 3a CUET 1104~
KOBaHUs 0OpasyioTcsl OT OJHOIO 0 He-
CKOJIBKUX MEPBUYHBIX MOAUNuaos. Jiu-
YMHKA, TAKUM 00pa3oM, COIepXKHUT B cebe
MOJIOAYIO KOJIOHUIO. B Teuenue Kopot-
KOro MpOMEXYTKa BPEMEHM JUYMHKA
MJIaBaeT, a 3aTeM OIlYCKAeTCs Ha AHO M
NPUKPEIUISIETCH, TIOCIE YEro MOKphIThIN
pecHUYKaMH BHEIIHUW 2MUTEINUH ee e~
IF€HEPUPYET, OCTABIAS MOJIOOYID KOJIO-
HHUIO, KOTOPAs MpOAOJIKAET MOYKOBATH-

cs1, obpasyst Bce Gonblie u 0oJblIe 300-
WJ0B, 1MOKa He c(hOpMHUPYETCsl B3pOCias
KOJIOHUsI. B KOJOHMSIX MIIAHOK ponm-
TEJIbCKM 30011 norubaer rocie rnpo-
JLYLMPOBAHWS HEKOTOPOTO YMCJIa 104ep-
HUX 300M10B. Takum obpasom B BeTBSI-
LIMXCSl KOJIOHMSIX TOJIbKO KOHYMKH BET-
BEid COJEpKaT KUBbIE 300M/IbI, TOIIA KAK
B IUTOCKMX KETATHHOBBIX KOJIOHUSX K-
BbIE 300M/bl pacroiaraioTcs Julilbh Ha
nepugepun,

3auaTok HMeTHIA

JIMunHOYHBIA 3nHAepMKC
— (KOpoHa)

Kokon

DuiepMmc
HHCTHAQ
A 3auarok noymnuaa  BoiBepHyThI
METACOMATBHBII
MEIIOYEK

b

_— 3o0031mi

Ocrasiuuecs
JIHYMHOYHBIE
KJIETKH

PazsuBaommiicst rmoaumma
DIUACPMHC LTHCTHIA
— Uenom

3a4aToK MOJHMKIA

Byayuumit nenoM aHuecTpyis

Puc. 25.30. Bryozoa, metamopdos nnuunkn Bowerbankia (Ctenostomata).

Ocenatomas anunHka (4) npukpervisiercss K cyGeTpary, MCMONb3ys CBOH BhIBEPHYTHIH MeTACOMATbHEIIH
Meltouek (6), KOTOpbIi CeKpeTHpyeT BellecTBO, (GopMHUpYIOlIee KOKOH BOKPYT NMPHKPENWBIIENHCH JTH-
unHkK (B). Kak TonbKO AMYMHKA OKA3bIBAETCH 3aKIIOYEHHOI B KOKOH, METACOMAILHBII MELIOUEeK OTiae-
JseTcs ot cyberpaTa, a ero pecHUYHBIM ANMAEPMHC 3aBopaunsaetcs BHYTPL (B u ). 3asepHysuimiics
JIMYMHOYHBIH SNHIEPMHC B KOHLIE KOHLIOB 3aMbIKAETCsH, 0Dpasys IM0a0CTh, KOTOpas JdeT HAYAI0 HEIOMY
anuectpyast (I'n J). Ocraplumecs KIETKH JIHYHHKY 0BeCTedHBAIOT THTAHNE PAIBUBAIOLLEIICS AHLIECTPY-
Jbl. Cekpenyst KOKOHA NPOMeXoauT 3a 2 MUH (5 — ). AHLECTPYIa HAYMHAET MUTATLCH Yepes MATh JHeil
nocne Hayana metamopdosa (A— I — ynpoweno uz Reed C.G. 1991, Bryozoa. In Giese A. C., Pearse J.S.
and Pearse V. B. (Eds.): Reproduction of Marine Invertebraies. Vol. VI. Echinoderms and Lophophorates. The -
Boxwood Press, Pacific Grove, CA. Pp. 85— 245, /1 — uzmeneno & coomeememeuu ¢ onucanuem Reed uz
d’Hondt J.-L. 1977. Structure larvaire et histogénese posi-larvaire chez Bowerbankia imbricata (Adams,
1798) bryozoaire cténostome (vesicularines). Arch. Zool. Exp. Gen. 118: 211— 243)

M.lps/ljurassicauf
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METAMOP®O03

[To okoHYaHWH TIAHKTOHHOMN KHU3HU
JUYMHKA OCelaeT Ha IMOAXOASIHA cyb-
CTPaT M MPHUKPEIUIAETCS NMPH MOMOILN
CBOEro BBIBEPHYTOIO METACOMAJIbLHOTO
Merka (puc. 25.30). Meuok cekpeTupy-
€T KOKOH, B KOTOPBII U 3aK/II0YeHa MeTa-
Mophusupylolas aMauHKa. BHyTpH Ko-
KOHA IMYUHOYHBIN SMTHICPMUC MHTPHPY-
€T BHYTPb, YTOObI CTaTh LEJIOMUYECKON
BBICTUJIKOI1 B3pocsioro opranuama. [Toiam-
MU ¥ LMCTUL Pa3BUBAIOTCS W3 THUMHOU-
HBIX 3a4aTKOB, a SNUIEPMUC LINCTHIA CeK-
perupyet 3005unii. Peaunanansibie (ocra-
TOYHbIC) KJeTKH JTWUMHKHK 00pasyioT 3a-
1ac NMUTATENbHBIX BEILIECTB, HEOOXOIH-
MBI [UIS MepBOro 300M1a JI0 TOro, Kak
OH HAYHET MUTAThCS CAMOCTOSTEIILHO,

PASBUTUE KOJIOHUHN

ITepBoiit 30011, pa3sBHBAIOLINNCA W3
OCEBILEH JIMUMHKM, HA3LIBACTCH AHIIECT-
pyaoii (puc. 25.30, J; 25.31, b, B). Xors

B KOHEYHOM cueTe KOJOHHMS MOXET CO-
CTOATh U3 ThICSY 300UIOB, BCE OHM SB-
JIAIOTCA TTOTOMKaMK 6eCcnonoro pasMHo-
JKEHUS €IMHCTBEHHOM MCXOMHOM 0cobM —
anuectpysbl. [ocpencTBoM KJIOHANBHO-
ro MOYKOBaHMS AHLIECTPYJIA JaeT Haya-
JIO psily HOBBIX 300M/J0B, KOTOpbIE HeE-
CMOTpPA Ha reHEeTUYECKYI0 HIEHTHYHOCTh
MOTYT ObITH TOMUMOP(HBIMH, TEMOHCT-
pUpysa pasinyHbie (GOPMBI U pasMephbl.
Kononust ysenuyusaercsi 3a CueT mpo-
JlojpKaronierocss 6ecrnonoro pasMHoxe-
Hus (puc. 25.31).

KiioHajibHO® MOYKOBaHME BKIIIOYAET
pOCT U MOCHEIYIOUIEe OTHEJIEHUE YaCTH
pooUTEeNILCKOTO 300uaa. JlouepHuii 300-
MJI HAYMHAET CYLIECTBOBAHME KakK LIMC-
THA ¢ cOOCTBEHHOM cTeHkoi Tena. Ho-
BBIH ITOJIMIWA, PA3BUBACTCSI U3 SKTOAEP-
Mbl M Me30Teusd uMcTuaa. [paBuibHbLi
XO[l MOYKOBaHUA (YMCIO U Pacrosioxe-
HHME [OYEK Ha POAMTE/ILCKUX 0COBsX)
onpejessier cnocod pocra U Mopdoo-
ruto konoHuM. Poct apeBoBumHON KO-
JNOHMN Bugula ocyliecTBisieTcss Ha KOH-
YMKAX KaXKIO0M U3 BETBEi. Y CTOJIOHHBIX

0,50 mm

1,00 mm

Puc. 25.31. Bryozoa, aHuectpyna u HaualibHble cTaamu GOpMUPOBaHNS KONOHUU Y Metarabdotos
unquiculatum — KOpKoBOIf MEJIKOBOIHOM MIIAHKH, OOHTAIONIEH HAa KAMHSIX ¥ 3aNaHOTO Mo6e-
pexbs AQpuKH:

A — miunnka; 5 n B — (hopMupoBaHHe aHLECTPYIIbI, KOTopas SIBISIeTCs cTapeiimeii B MCXOMHOI TeTpane
30008 B — 2 u criyers nocne ocenanusi, B — 28 u ciiyer nocie ocenanusi (J — yBeanyeHHoe H3006paxke-
HME HECKOIBKO Bonee mosnneii cramim, vem usobpaxeno Ha I. — [lpumeu. ped.); E — topmuposanme 1o-
NOMHUTEILHBIX 300HA0B, criyeTs 140 u nocie ocenanus (uz Cook P. 1973. Senlement and early colony development
in some Cheilostomata. In Larwood G. P. (Ed.): Living and Fossil Bryozoa. Academic Press, London. Pp. 65— 71)

Mipszfljurassic.aruf
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- T'MraHTCcKaa mowxa

O0ocolneHe 300HIEOB

dopmuponatiie

5~ nododopa
i

Puc. 25.32. Bryozoa, BRI CBEPXY Ha PacTyLLMI
Kpai KOpKoBOH MIIAHKA Membranipora.

3oouam (MOKA3aHO WECTh PALOB) B KAKAOM PAIY
HAXOAATCA HA PAINHYHEIX CTAIMAX PA3BHTMA, Ca-
MEIE MOMONKE HeauddepeHINPOBAaHHBIE THIAHT-
CKHE TOYKH HaxolaTcsa Ha nepudepHH KaKIoTo
psaaa (Ha pHC. BBepxy). JooMakl, Haubonee yaa-
JIEHHBIE OT TMIAHTCKHX modex (Ha puc. BHU3Y),
ABAAI0TCA caMbiMi AuddepeHNNPORAHHEIMH.
Hosmie 300MIst 0Gocobamiorca B 3aaHeH YacTH
TMTAHTCKUX novek (u3 Lutqud G. 1961, Contribution
8 l'étude du bourgeonnement et de la croissance des
colonies chez Membranipora membranacea { Linné),
Bryozoaire Cheilosiome. Ann. Soc. Zool. Belg.
91 157— 300)

MIUAHOK HOBBIE IMOYKH BO3HHKAIOT Ha
MOBEPXHOCTH M KOHIHKAX CTOIOHOB,
PocT KOpKOBBIX BHAOB OCYILECTRIACT-
¢4 3a cyet nepueprIeckoro Kpas Kono-
HUHM (puc. 25.32), ¥ Membranipora, 4eit
POCT M3Y4YEH OYEHDb TILUATEABHO, 300HARI
pacrionararores IOYTH IapaLUieAbHBIMH,
TCCHBIMH pAAAMH, paTHaIBPHO pacxoldach
KHApyX# OT LUEHTPaNbLHOH AHLECTPYNRL,
Poct mpoucxogMT Ha neprdepuYecKoM
KOHIle KaXIOTO pAfa. 34eCh TAK HA3hIBa-
CMBIE THFAHTCKHE NOYKM DACTYT IO Ha-
NMPAaBAEHHIO K NepUdEpH, OCTABNAS 110-
304 ceda depely pa3sBHBAIOUINXCH 300-
unos. JlaTepanbHblil SHASPMHC U Me30-
TEJIHI BILTYHBAIOTCH, (POpMUPYA TIOTEPEY-

HEIE NIEPeropoiKH, pasue/IieLHe rHTaH-
TCKYIO TIOUKY Ha CCAVIOLIHE APYT 32 Jpy-
TOM OTCEKH, KOTOPBIE B BYIYIIEM CTaHYT
LIHCTHAAMY OTGENBHBIX 300MA0B. M3 M-
CTHIOB 3aTeM PAa3BHBAIOTCH ITOAHTIMEE.
CHavaa HOBOOOPa3yIOLLMILCH SKIOCKENET
ruOKMii H He COOCPXKUT KAJIBLHA, €r0
OOHBI3BECTRACHUE MPOUCXOOHT TO3KE B Ha-
NPABACHUH OT MPOKCHMATBHOTO K IHC-
TaNbHOMY KOHLY, M IOCHE 3TOTO HOBO-
00pa30BaHHEIH 300U JOCTUTAET pazMe-
POB B3pOCAOTO.

ITpomomKHTEBHOCTE XH3HH KOJIOHHH
MIHAHOK CHILHO BapbupyeT. Hekotophle
KMBYT TOJIKO OMH O, 4 Y BULIOB YME-
PEHHOrO MosACA POCT MPpOTEKaeT JHLIb
TOraa, KOIIa HOAHMMAETCA TeMIEpaTypa
BoObl. BoicBoGoXmeHHE THYMHOK B Th-
OUYHOM ciiydae NpOMCXOOHT JIETOM, B
KOHLE XH2HH Kononuu, Ipoaomkurens-
HOCTb XH3HH B ONMH roj SBIACTCA Xa-
paKTepHOH 4epToii 3NMUPUTHHX BUIOB,
oGHTaoLHX Ha BOAOPOoCaX. Hekotopeie
H3 HUX MOTYT CMEHHTE HECKOABKO MOKO-
JeHMil 3a onuH ce30H. HekoTopble BHABI
XMBYT ABa roaa ¥ Gonee (BIUIOTEH 10 12 ner
y eBponeiickoit Flustra foliacea) ¢ 3amen-
JIEHHEM MIH OCTAHOBKOH pOCTa B 3HM-
HHUH Tiepnod, KoMOHHHM HEKOTOpBIX BH-
OB, TAKMX, KaK Bugula, Moryr otMupars
NOYTH MOMHOCTBIO (CKMBBIMH OCTAaIOTCH
TONBKO CTOJIOHH WJIH TOJMBKO NPHMKPEIIH-
TETBHBIE OTPOCTKH ), 4 HA CHETYICIIHHA TO
KOJIOHHUA Pa3BHBaeTCs cHoBa. Ilonosoe
PAa3MHOXKEHHE MOXET HIPONCXOIHTh B OT-
DAHMYECHHBIA MEepHONd BPpEMEHH WIHM Xe,

" KaK 3T0 OBLIMHO NMPOHCXOIHT ¥ MHOTO-

JETHHX BUAOB, OHO MOXET OCYIIECTRISTh-
¢ B TEYCHME BCEID NEPHOAA POCTa.

CTATOBJACTBI

IToMumo monoBoro pasMHOXEHHUA H
6ecrosiore MOYKOBAHUSI MPEeCHOBOOHEIE
Phylactolaemata umeioT ocodyio dopMy
KJIOHAMBHOTO BOCTIPOK3BONCTBA MOCPE-
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CTROM CHEIHANBHBIX TIOKOALLUXCS TeNeLl,
' Ha3bIBAEMBIX CTATODAacTaMH (puC, 25.33),
KOTOpHIE (PYHKIUOHANEHO NOAOOHEL 'eM-
MYJIaM MpeCHOBOOHBIX IYGoK. OT oaHo-
IO N0 HecKONbKHX CTaTo(JacTOB pa3BH-
paloTcA Ha DYHUKYMIOCE, KOTOPHIA obec-
neunBaer ux nutanue. Ha pyHuKymoce
00pa3yITCAd Macchl ME30TeTHaNBHEIX

KJIeTOK, COOEpPKALUMX 3anac IMHTaTeNb-

HHIX BELIECTB, KOTOPbIE CTAHOBITCS 3a-
YaTKaMH craroOsiactoB. PazeuBatoniiti-
¢S CTATOONACT B KOHIIE KOHIIOB MOKPBI-
BaeTCA MHTPHPYIOIINMH 3TTHACPMAIBHb! -
MM KiIeTKaMB. Mosocnolt cratobnacr cex-
peTHpyeT BEPXHIOI0 U HIDKHIOW XHTHHO-
BEI¢ CTBOPKH, KOTOpbIE 0OPa3yIoT 3aLUHT-
HbIH TMOKPOB ONA BHYTPEHHUX KIETOK.
CrarodnacThl 0OBIMHO HMEIOT YILIOIIEH -
HYIO JHCKOBHIHYIO (POPMY ¢ BRIIYKIIGC-
ThID B LEHTPe AHcKa. CraTo0AacTH mo-
CTOAHHO 00pa3yloTCA M BHIMAZAIOT H3
KONOHHK B TeueHHe jieta. Hekotopeie
TUNH CTATOOMACTOB MPUKIIEHBAIOTCA K
POAMTENBCKON KOJIOHHH HAH NaJaloT Ha
AHO {(cHamIHe CTATOGAACTH), TOraa Kak
JPYTHE COHEPXAT BO3IYLIHBIE MOJOCTH
H IUIABAOT ¥ IMOBEPXHOCTH BOIBI (MAa-
samEe cTaTobaacTet). [Lnapalomme cra-
TOONACTEI MOTYT HMETh O KPasM MpHKpe-
MUTEIbHEE KPIOYCUKH (pHc. 25.33, B).
CTaToGnacThl YCTOHYMBH K HeG1aro-
MPHATHBIM YCIOBHSAM CPEIB, TAKHM KaK
3aCyXa M XOJIOMl, M MOTYT OCTaBaThbCs
«CTISIIHMH» B TE4EHHE LITHTCIBHOTO MPo-
MeXyTKa BpeMeHH. OHM MOTYT IPHKpPEI-
JNATHCA K XXHBOTHBIM, BOOHOH PAacTHTENb-
HOCTH H PAcCTIPOCTPAHATHCS HMH, Teve-
"HHAMM WJIH IPYrHMH XHBOTHBIMH Ha
3HA4UTE/IBHBIE PACCTOAHHA, OHH CIIOCO0-
HHI BHLIEPKHBATh BHICYIIMBAHHUE U 3aMO-
paxupanne. Koroa ycioBus OoKpyXai-
Liei CpeArl CTAHOBATCH OMAaronpHATHLI-
MH, HATIPHMEP € HACTYIUICHHEM BECHBI,
ofe CTBOPKH OTIIaJaloT, U K3 BHYTPEH-
Hel Macchl KNETOK Pa3sBHBACTCA IEPBLII
3003 KONOHUH. KonKnyecTBo cTarobna-
CTOB, TMpPOIYLMPYEMBIX KOAOHMEH mpe-

6 Pyn mept T.4

Puc. 25.33. Bryozoa, ¢cTaTof1acThL NIPECHO-
BOOHBIX MINAHOK:

A — nnasarowwit crarobnact Hyvalinella punciara,
F — crarofmact ¢ kprououxkamu y Cristefella mucedo
(A — no Rogick uz Pennak, 1978, B — no Allman)

CHOBOOHOUM MIIAHKH, BelIHKO. Bmonas
noGepexba osepa Jyrmac B Muuurane
OTMEYAJIMCh CKOIICHHA CTaToO/JacToB,
00paz0BLIBABILIHX MTOJIOCY WIKPHHON CBHI-
ue | M. Beuto moAcuHMTaHO, YTO KOJNO-
HuH Plumatella repens, XHUBYILIHe ¥ Oe-
pera 3TOro 03¢pa Ha YYacTKe IUIOILAIBIO
1 M?, B COBOKYIMHOCTH NMpOIYLHPYIOT
okono 800 Tvic. cTAaTOGAACTOB.

PASHOOEPA3HE BRYOZOA

Phylactolaemata®: MckmouuTenbHO B
npecHoit sone. [Hupexo pacopocTpa-
HeHBl B 03€pax, BOMOXPAHMIHILAX W
peKax TaM, TZe HeT HM3GLITOMHOIO
OCanmKOHaKoIeHus. MHuorue BHUAE
(Taxwe, kak Fredericella sultana v Plu-
matella repens) KOCMOTIOIUTEL. 300HIBI
nwMHIApudeckue, nododop nomko-
BOOOpasHBIN (3a HCKIoYeHMeM Frede-
ricella). HMeeTcd smucToM. Myckyma-
Typa CTEHKH TeJIa COCTOHT H3 KOINb-
LieBHX H MPOIONBHBX MBI 300-
S1MH 3JaCTHYHBIN, TOHKHHA HAH TOM~
CTHI{, HHOTHA XeNaTHHOBEIA, He CO-
IEpPXUT H3BeCTH. TYIOBHIUHEIE LIETO-
MBI 300HIOB MEPEXOIAT OAMH B APY-
roit B mpemenax xonoHuH. KonoHuu
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MOHOMOpP(QHBIC; BCE 300MIbI Ipea-
CTaBJICHEBI ABTO300HIAMHU, TETEPO300-
uaoB Hetr. Fredericella, Plumatella,
Pectinatelia, Lophopus, Cristatella.

Gymnolaemata®: Komounu nommmopd-

Hbie. 300HAH LWIWTHHIPHYECKUE HIH
yIolIeHHbe. CTeHKa Te/la MOXeT
ObITh OOLI3BECTBACHHOM WIM Xe He
coaepxare ussects, Jlododop oxpyr-
B, DITHCTOM OTCYTCTBYET. BHYTpEH-
HAA MYCKYJIaTypa CTEHKH TeNa OTCyT-
cTeyeT. I1oYTH BCe MpeAcTaBUTENH
MODPCKHE XHMBOTHBIE,

BoapmuHCcTBO OGMTAaET B mnpi-
OpeXKHBIX BOIAX, MPHKPEIIAACH K
KaMHIM, CBAHHBIM COOPYXEHWAM, pa-
KOBUHAM, ZepEBAHHBIM YacTAM NOCT-
POEK, BOAOPOCAAM, IPYTHM XUBOT-
HEIM H K TIOBEPXHOCTH OTIOEALHBIX
MECYHHOK (CM. pHe. 25.19, 4). Heckoms-
KO OIMHOYHEIX BNOE poaa Monobryo-
zoon OOHUTAIOT H TEepENBHIAIOTICS B
HPOCTPAHCTBAX MEXAY 3epHBbIILIKAMH
MOPCKOIO Tiecka {cM. puc, 25.20, F).
Hexkoropbie npocBepBaroT H3BeCTKO-
Bhie cyocTpaThl. CTOMOHBE CBEPIALIIX
BHAOB PACTIONATAIOTCH B TYHHEIAX B
cyGeTpate, a HX aBTO300HIH BBICOBHI-
BalOTCA Ha MOBEPXHOCTh. Heckoneko
MUIAHOK OOHTAIOT HA MATKHX JOHHBIX
cyberpatax. IuTkoBHAHAA KOMOHHS
Cupuladria doma mocTuraer pasMepos
MeJikoll MoHeTkH. OHa CBOBOIHO 110-
KOHTCA Ha JHe¢ TakuM o0pasoM, uTo
dpoHTaNBEHEIE CTEHKH 300MI0B Ha-
IIPABNEHBI BBEpX (cM. pHc. 25.19, B).

Mopckue MIIaHKH SRIII0TCH Of-
HHM K3 Haubonee BAXKHBX TAKCOHOB
OPraHK3MOB, 0OpACTAIOLIMX IHHILA
cynob. Ha mrmuiax cymos HallmeHo
okono 120 BMAOB, W3 KOTOpPHIX HAW-
Oonec MHOTOYHC/ICHHBIC BHAK DPOAA
Bugula. Ha ceBepo-BOCTOYHBIX M ce-
Bepo-3anaaHex noGepexeax CHIA
MIlIaHKa-BCceNeHeu Membranipora
membranacea NOCeNACTCA HA TAUIOMAX
8yprix Bomopocneil. Bomopocan cra-

HOBSTCA JOMKHMMH U TMOTHOA0T. 310
NPHBOIHT X Pa3pyIIEHHK THIIMYHOrO
MEeCTOOOMTaHHA MHOTHX JPVTHX MOp-
CKHMX XHUBOTHEIX, TaKHX, KaK MOJOIb
TPEeCKH H pavIHYHBIE OeCMO3BOHOY-
HHIE, BKIIOYAS 3EJIEHBIX MOPCKHX eXel
Strongylocentrotus drobachiensis.
BMecTe ¢ rHApoHIHBIMH MITAHKH
ABNAWTCA HauboNee MHOLOYHMCASH-
HHIMH MOPCKMMH 3THDHMTHEIMHA X1 -
BOTHBIMH. KpymnHuie Gyprie Bonopoc-
JIH HacelneHB MHOXECTBOM BHIOB
MIURHOK, KOTOpEIE AeMOHCTPHPYIOT
ABHOE MPEANOYTEHHE K ompencieH-
HBIM BHIaAM. Bo BpeMs ocenaHud JTH-
YHHKH 3MHGHUTHEX BUIOB, MO-BHAH-
MOMY, IIPHBJIEKAOTCA K cyOCTpaTy Be-
LIECTBAMM, BLIOENIACMEIMH BOAOPOC-
aaMu. llupoxo pacmpocTpaHeHHas
KopkoBasgd MWaHka Membranipora,
ONHUH H3 BHAOB KOTOPOH mocenseTcs
Ha TUIaBaloIei capraccoBoi BOIOPOC-
NU Sargassum, NEMOHCTDHDYET psn
AlanTauHi K 3nubHTHOMY 0obpasy
XM3HU. OpoHTaNBHAA CTEHKa 3Toit
MIIAHKH JHIIEHA HM3BECTH, a Jare-
PAILHEIE CTEHKM COCEIHHX 300HAOB
NOABMXHO COWICHEHBI, YTO MO3BOMISI-
€T KOJIOHHH H3ruGaThcs BMECTE ¢ Tal-
JIOMOM BOOOPOCIU. XOTS KOpPKOBBIE
KOJIOHUH NOKPHIBAIOT KPYIHEIE Yac-
TH BYPHIX BOAOPOC/IEH, POCT KONOHHIL
OCYIUECTBIACTCH MPEeUMYIISCTBEHHO
IIO HAMPABJICHHUIO K «TTaBHOMY CTe6-
JI0» BOAOpOCeBoro TajwoMa. Takoit
POCT KOHTPOJUPYETCA IABMXKECHHEM
BOABI HAZ IOBEPXHOCTHIO BOXOPOCTH.

Cyclostomatasc" IMonHocTeIc MOpCKas

Tpynna. MeszoTenuii oTIeneH oT CreH-
KH TeNa, 00pasyd HeJJOMHYSCKHIA Me-
wok. KpynHeifl, oGMMpHH remMo-
ueab coobiiaeTcq ¢ reMolg/IsIMH CO-
CEOHUX 30C0HIOB, 300HAb TPyOUATHE
C H3BECTKOBBIMH CTCHKAMM, KOTOpHE

CIHBAKTCA CO CTCHKAMH COCEAHHX -~

300HI0B. OTBEPCTUA OKPYT/ILIE M Pac-
ronaralTca Ha KOHuax Tpybok. BEI-
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craeneHue jododopa oCylUECTBISET-
¢ 3a CYCT MbILICYHOH acdopMalkH
MeMOpaHHOTO MENIOYKA, A HE CTEHKH
Tena. Crisia, Lichenopora, Stomatopora,
Tubulipora.

Eurystomata®?: CreHka Tena nuieHa
MBIl BrictarneHue nododopa cbs-
3aHO ¢ JedopManuell CTeHKH Tena.
Mex300uaHble OTBEPCTHA 3aKYTIOpE-
HH KJIETOYHBIMH PO3ETKAMH W O0B-
e¢IMHEHH ¢ PYHHKYAAPHOI CUCTEMOIL.

Ctenostomata®: CToJiOHHBIE HAH KOM-
OAKTHBIC KOJIOHHH, 3003UMA mepe-
MOHYATHIA, XUTHHOBHA WIH XENaTH-
HOBBI, TUIIEHHHBIH KabLusg, QOTeep-
¢THe OGBYHO TepMHHanbHOe, Omnep-
KYJIOM OTCYTCTBYET.

Stolonifera®®: KoJoHMM COCTOAT H3 BeT-
BAMKXCA CTOJCOHOB ¢ OOWHOYHBIMH
300MAAMM WIH KyGKOBHAHBLIMH Tpo3-
AbSAMH 300HAOB., AHIIECTpYAa JaeT
HAYAJI0 CTOJOHAM, HA KOTOPBIX BO3-
HUKAIOT aBTO300HAbl. 300 IbI OTNIOY-
KOBBIBAKOTCSA HE APYT OT APYIa, a OT
cToNCHa. Amathia, Aeverrillia, Bower-
bankia, Zoobotryon, Walkeria.

Carnosa*®: AHliecTpyia NpoayLHpYeT 300-
HABl, KOTOpbI¢ BIOCIEICTEBHH IIPOH3-
BOIAT elle Gonbliee KOJMHYSCTBO 300-
MOOB; 300HIH OTIIOYKOBEIBAIOTCH OT
JAPYTAX 300MI0B, 4 HE OT CTOJIOHOB.
B nonepevHOM CEYeHHH 300UIbI II0C-
KHe, 3 He OKpyranie. KOJIoHHH MOryT
OHRITH KOMIAKTHRIMH HIH AH(pY3HBI-
Mu. Alcvonidium, Flustrellidra, Mono-
bryozoon, Paludicella (npecHOBONHEIE).

Chellostomatao BonBUIMHCTBO HBIHE
HKUBYIUNAX MILIAHOK OTHOCHTCA K BTOMH
rpynne. KomoHu# cocTtoaT H3 npH-
JIETAIOUNX IpYT K APYTY KOopobouKo-
BUIHBIX 300HIOB C OTAENBHBLIMH H3-
BeCTKOBHIMH CcTeHKaMH. BrIxomoHoe
OTBEPCTHE CHAOXEHO OMepKyTIOMOM
{y Bugula oH yTpaueH). MoryT UMeTh-
¢ aBMKYJIApPHH, BUGPAKYIAPHH MIH
M Te U gpyrue. fillla B THIMYHOM
CIy4ae BbIHANIMBAKOTCA B OBMLIENAX.

Anasca’®: @poHTanbHasA (BEHTpAIbHadA)
CTeHKa THOKad, nepenoH4YaTas. Jlodo-
¢op BHICTABISETCA 34 CYET HApHETATb~
HBIX MBIIL, JeH#CTBYIOIINX Ha (PpOH-
TANbBHYIO MeMOpaHy. Aetea, Callopora,
Electra, Flustra, Membranipora, Tendra,
Bugula, Scrupocellaria, Cupuladria,
Discoporella, Thalamoporella, Cellaria,

Cribrimorpha®®: [TpakTHYecKH BbIMep-
mas rpynna, OpoHTANBHASA CTEHKA
npencTasAeT ¢obof cBom H3 CIMB-
IIAXCA, HABHCAIOLIHX WIMIIOB, KOTO-
peie (OPMHPYIOT MOPUCTYI) U3BECT-
KOBYIO IUVTACTHHKY HaJ r'HOKoH PpoH-
TanbHOI MeMOpaHoii. UHoraa BKiio-
YawTcA B IPYNINY Anasca HIH AsCO-
phota. Cribrilina.

Ascophora®®: ®poHTanbHaA CTeHKa 06bI3-
BECTB/ICHHAsA, MOACTHAAETCA THOKUM
HHBArMHHPOBAHHEIM MEILIOYKOM —
ackoM. BricoBbiBaHHe nodhotopa mo-
CTHTACTCA TYTEM PACLIMPeHHs acKa
MapHeTaNbHBIMH MbLILHIIAMU. Micro-
porella, Schizoporella, Smittina, Water-
sipora.

OWIOIEHHA BRYOZOA

Phylactolaemata 1 Gymnolaemata gaB-
JAKTCH CECTPUMHCKMMM TakcoHaMM Bryo-
zoa. K ayronomopdusim Phylactolaemata
OTHOCATCS CTATOONACTH, PeAYIIHPOBAHHAA
reMalbHO-(PYHUKYIApHAd CHCTEMa H OT-
KDBITHIE L[EIOMHYECKHE OTBEPCTHS MEX-
oy 3coumaMH. Ayronomopdun Gymno-
laemata — yTpaTa MBI CTEHKM TENa H
3MHCTOMA.

Tpectosomsie Phylactolagmata o6bM-
HO CYMTAIOTCA 00sice MPHUMHTHBHBIMH,
HECMOTPSR Ha TO YTO OHH 001a1al0T MHO-
THMH NPOH3IBOOHHMH YepTraMH. [TiwnH-
IPHYSCKHE 300HIH, MEPSIHEEe BRIXONHOS
OTBEpCTHE, HOAKOBOOOpasHHf nododop,
HalH4He 3MUCTOMAa H MOHOMOPPHEIE KO-
JIOHHH — BCE 3TO MOXET ObITh NTPHMH-
THEHBEIMH Y¢praMH. ONHAKO [0 MHOTHM
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APYIUM IIPU3HAKAM 3Ta TPYINa O4eHb
CrielMaTu3upoBaHa, 0COOEHHO B TOM, UTO
KacaeTcsl pa3sMHOXKEHUSI.

K coxanenuio, nckonaemsie Phylac-
tolaemata He HaWZEHBI M MAJICOHTOJO-
TUsl HE pacriojiaraet uHgopMaiuei, yka-
3bIBAIOIIEI HA UX POACTBEHHYIO CBI3b C
MOpCKUMUM TakcoHamu. Haubosee pau-
HHUM HM3BECTHBIM IIPEICTABUTEIEM MIla-
HOK SIBJISIETCA COMHUTENIBHBIN UCKOMae-
MBIl BUJI U3 mo3aHero Kembopus. OnHa-
KO HaYMHas ¢ OploBUKa UMeeTcs Gora-
Task UCKOMaeMasi JIETOINCh, OIMUCHIBAIO-
L1ast TBICSIYM BBIMEPILUX BUAOB. B naneo-
3oiickoit ayne npeobnanaior Cyclosto-
mata, xorst u Ctenostomata Takxe Ipu-
cyrcrBoBaiu. Cheilostomata — Mopckue
(opMBI, TOMUHHMPYIOIIME CETOAHS, —
NOSIBUWINICH B TIO3/IHEH 10pe.

PUJIIOTEHUSA
LOPHOPHORATA

bonbumHeTBO hunoreHnit 00beIHS -
10T Phoronida, Brachiopoda u Bryozoa B
rpyniy Lophophorata, oHako pojncreeH-
HbIE CBA3H MEXIY 3TUMH TPEMS TAKCO-
HaMH, a Takxke Mexay 10ho¢GopoBbIMI,
NEPBUYHOPOTHIMU M BTOPHYHOPOTHIMU
BCE CLIE SABJISIOTCS MPEIMETOM CIIOPOB
CPe/i1 300710T0B (cM. T. 2, puc. 9.25). Tpu
3TOM MOphoIoruyecKue U MoJIeKyJIsp-
HBIE JaHHBIE 3a4aCTYIO HE COIIACYIOTCS.
B o6umx yeprax Mopdonornueckue nax-
HBIE TOBOPAT 0O MX POACTBE C BTOPHUY-
HOPOTHIMU, 3MOpPHONIOrMYECKHE CBHIE-
TENBCTBA JBOMCTBEHHBI, a TMOCIEN0Ba-
TEJIbHOCTH HYKJIEOTHUIOB YKa3bIBalOT Ha
6JIM30CTH K NMEPBUYHOPOTHIM. MBI coXpa-
HSEM TPHU BETBH B MOHO(DMIETHYECKOM
TakcoHe Lophophorata, a Takxe npeno-
CTaBJIIEM [BE BO3MOXHbIE (DHUIOTEHUH,
B KOTOPBIX OH 10 ouepeau cBsizaH ¢ Lo-
phodeuterostomia (puc. 25.34), ¢ oxHoii
CTOPOHBI, U ¢ NEPBUMHOPOTHIMKA Lopho-
trochozoa (puc. 25.35) — ¢ npyroii.

Deuterostomia
Brachiopoda
Phoronida
Bryozoa

I Phoronidal Ijryoma l

il

[N.N.]

[ Brachjupﬁl

[ Deuterostomia | Lophophoratal

1
| Lophodeuterostomia |

Puc. 25.34. ®unorenuns nododopossix,
npeanoJarampas poCTBEHHbIE CBA3M C BTO-
PHUYHOPOTHIMH:

I — Lophodeuterostomia: asyxpasnenssie, 6e3 npo-
TOCOMBI MM nportouens, ¢ gogodopom, U-06-
PA3HBIM KHMIIEYHHUKOM, JOPCAIbHBIM AHATBHBIM
OTBEPCTHEM, MPOTHBOTOUHON cODMpaTeIbHON CH-
creMoii; 2 — Deuterostomia: TpexpasnenbHble.
[TpoTouenbHbIi «CepaedHO-MOYEUHBI» KOMI-
nekc. bnacronop craHoBUTCS aHaNbHBIM OTBEp-
cruem; 3 — Lophophorata: onpeneneHHux ano-
mopduii nododoposeix Het. BepoarHo, 510 napa
METACOMANbHBIX MeTaHeDpPUIMER M BHEKIETOY-
HbIH CKEJIETHBII MOKPOB, CEKPETHPYEMBIil MeTa-
COMallbHBIM anuaepmucom; 4 — Brachiopoda:
ABYCTBOpUaTas pakosuHa U maHTus. Pyku. Cep-
aue. IMuesaputensHble otpoctkn; 5 — N.N.:
METACOMANBHEI Melouek. DnumepMuc Bipoc-
JIOFO KHBOTHOTO (hOPMMpYETCs M3 MHAepMuca
MeTacoMalibHOro Mmewo4ka. BeposartHo, munso-
HeJLHOE 00pasoBaHUE LEAOMA M JIMYHHOYHBIE
npotoHedpuann; 6 — Phoronida: Monexy/spHbiii
reMoriobuH B KpPOBEHOCHOM cucteme, OBnana-
0T IUYHUHKOH-AKTUHOTPOXOH € VHUKAJBHBIM
meramopdosom; 7 — Bryozea: untposepr. ®y-
HUKYJSIpHas CUCTEMa (BUIOM3IMEHEHHAs Kpope-
HOCHas cucrema). KojoHuanbHble KHBOTHBIE.
MynbTHIMIMApHBIE KIETKH, LeAoMOonop (roMo-
Jaor metasedpunns?)

Mipzfljurassic.aruf
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VY Phoronida u Bryozoa umerorcs no-
| XOXKHe JIMYUHKM — aKTHHOTpOXa U LU-
doHayrec, Kaxaasi U3 KOTOphix obnana-
eT METACOMAJIbHBIM MELLIOYKOM U Mapoi
nporoHedpuaneB, 1 ¢ 3TOH TOYKHU 3pe-
HHSl Mbl CHYMTAEM UX CECTPUHCKMMH TaK-
coHaMu. B HekoTOpLIX Knaccudukalm-
six Phoronida u Brachiopoda, nmeroiine
MeTacoMalibHble MeTaHe@pUIMK U MO-
HOLWJIMAPHBIA 3MMAEPMUC, OOBEIHHSA-
I0TCsl KAK CeCTPUMHCKME TAKCOHbI, a Bryo-
Z0a MCKIII0YAIOTCA.

Jlohopoposbie nonroe BpeMst cunTa-
JIMCh TpexpasaebHbIMU KHUBOTHBIMM,
TEJIO M LEI0OM KOTOPBIX COCTOSIT U3 TPeX
OT/IEJIOB: MEPEaHssl npoTocoMa (3mu-
CTOM) € TIPOTOLIENIEM, CPeANHHAs Me30-
coMa ¢ Me30LelieM M 3aIHsAsl MeTacoMa
(TynoBuile) ¢ MeTalenem. Tpexpasnenb-
HOCTh ObL1a 661 cMHanomopduei ¢ BTo-
PUYHOPOTBIMH, M 3TH J1BA TAKCOHA Tpa-
IMLIMOHHO pacCcMaTpUBAIMUCH KAK cecr-
puHckue. HoBbie uccrienoBaHust U 1o-
BTOPHbIE M3YMEHMS TIPEXKHMX ONUCAHUIA
OMHAKO YKA3bIBAIOT, YTO MOJOCTH 3IHUC-
TOMa, €Clii OHA MMEETCs, He SBJseTrcs
nporoueneM. Takum o6pasoMm, apryMeHT
B MOJIBb3Y TPeXpasae/jbHOCTH ociiabisier-
Csl, YTO BHOCUT HEOMNPENENeHHOCTh B yT-
BepXkaeHWe 0 OJIM30CTH ¢ BTOPUYHOPO-
TBIMK (XOTSl U He onposepraet ero). bo-
Jiee Toro, cBsizb mexy Lophophorata u
Deuterostomia (= Lophodeuterostomia,
Radialia) Kak Mex1y CEeCTPMHCKUMM TaK-
COHAMM HE MOATBEPXKIACTCS MOJIEKYJIsp-
HBIMH CBEIEHUSIMM.

Takum obpasom, HOBbIe MOP(hOJIOTU-
YeCcKNe M MONEKYIISIpHBIC HTaHHbIC IEMOH-
cTpupyloT 06in30cTh 10(OGOPOBLIX K
nepsuaHOpoTHIM B rpymnie Lophotrocho-
zoa (cM. puc. 25.35; eMm. 1. 1, pue. 9.26, I'),
TOrJIa KaK MnpexHue JaHHbIe U TPAKTOB-
KM 10Ka3bIBAJIU POACTBEHHYIO CBSI3b C
BTOPUUHOPOTHIMM (cM. puc. 25.34; cm.
T. 1, puc. 9.26, A). B Hacrosiiee Bpems
HET JIOCTATOYHbIX 10KA3aTeJILCTB, OIpe-
[IEIEHHO YKa3bIBaloLIMX MecTo Jododo-

POBBIX B OJIHOM M3 3THUX ABYX KPYITHbIX
TAKCOHOB MHOTOKJIETOUHBIX XUBOTHBIX.

OTcyTCTBME TTPOTOCOMBI M TPOTOLIE-
JIsl TIPEAINoJIAraeT, 4To OO I1aH cTpo-
eHust J0GodopoBLIX CKOpee ABYXpas-
IeNbHBIA, HEXeJW TpexpasielbHbIi.
Ecin nododopossie orHocsiTes K Lopho-
deuterostomia, To 3TO MnojupasyMeBaer,

3
é é g g
@ & & &
[ Phoronida| | Bryozoa |
| Brachiopoda | [N.N.|

Lophophorata

Spiralia

I
| Lophotrochozoa |

Puc. 25.35. ®unorenus sododopossix,
NPEANONaralLlas poACTBEHHbIE CBA3H C nep-
BUYHOPOTBIMM:

1 — Lophotrochozoa: B-xurun. letnnku, auau-
HOUHBIE MpoTOHEeMPUIMH, BEPOATHO, MOHOLIHINAP-
Heie kietku; 2 — Lophophorata: nododop, U-06-
pasHbli KUIIEYHHK. AHATBHOE OTBEPCTHE CHApy-
*H o1 Jododopa. TMpornsoTounas cobupatreib-
Haa cucrema; J — Brachiopoda: nsycrsopuartas
pakopuHa ¥ mantust, Pyku. Cepaue. ITuiuesapu-
TenbHBIE OTpOCTKH; 4 — N.N.: MeracoMaibHBIH
MeuIoueK. SMHAepMIC B3POCIOro XKUBOTHOTO hop-
MHpPYETCS W3 3MUICPMHCAa METACOMATBHOTO Me-
wouka; 5 — Phoronida: MonekynsipHEIi reMOrio-
6UH B KPOBEHOCHOI cucteMe. JIMMMHKA aKTHHOT-
poxa ¢ YHHKAJIbHBIM MeTamMopdosom; 6 — Bryozoa:
uHTposepr. OyHuKyIsapHas cucrema (BUIOHIME-
HeHHas KpoBeHocHas cuctema). Konouwnanbibie
KUBOTHBIE. MyIbTHIIMIMAPHBIE KJIETKH, LEIOMO-
nop (romonor mMetaHedpunmna?); 7 — Spiralia: cnn-
pansHoe npobneHne. Mesonepma sosnukaer u3 4d
(mesenTobnacr)

Mipzfljurassic.aruf
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YTO ABYXpasmenbHocTh s Lophodeu-
terostomia HCXOOHA, & TPEXPAa3neTbHOCTh
ABIAAETCA BTOPHYHOH ayranoMopdHeit
Deuterostomia. peacrasnense o Lopho-
phorata KaK 0 MOHODHIETHYHOM TAKCO-
He, OTACIBHOM OT Npounx Lophodeutero-
stomia, B 3TOM ¢/Iy4ae MpoGaeMaTHYHO.
JlotpodopoBbIe He MIMEIOT ONpeAeIeHHBIX
ayTanomMopduit, AeNALINX MX OTISIbHOMN
ot apyrux Lophodeuterostomia rpymnoii;
BCE OHH 061agatoT noodopom, 11a Beex
XapakTepHa cobupareiabHas CHCTeMa,
GbYHKUMOHUPYIOWAs [0 NPUHIMITY <up-
stream», W OpyTHe YepThl, KOTOPBIE Tpa-
AMUHOHHO MCTIONB3OBANUCH AAS OMpere-
JeHus Lophophorata. Ayranomopdusmu
N10G0o(opOBBIX MOTYT GBITH ITAPa METACO-
MAaJIEHBIX MeTaHe(bPUIUEB U BHEKIETOY-
HBI CKeJIeTHELHA TTOKPOR (PaKOBUHA, TPy-
604Ka WIM 30031HIH), CEKPETHPYEMBIF Me-
TaCOMANbHBIM SITHAEPMICOM.

B xoHuenuuu Lophotrochozoa st
4epTH ObLTH OB ayTanoMopduaMu nodo-
(hopOBBIX (KAKOBEIMY OHH ECEria M npel-
NIOJTATANHCE), ¥ Torga Lophophorata Mor-
Jii 6B CYMTATHCA BATHAHHIM MOHOMIUTE-
TUYHLEIM TakCOHOM. HaGop THIMHMUYHEBIX
TPH3HAKOB 10O OPOBLIX (ABYXpa3aenn-
Hoe TeNno, ntododop, U-06pasHbiii xuliey-
HHK, MPOTHBOTOYHAA COGHpaTeNnsHAs CH-
CTeMa 1 JOpCabHOE AHANILHOE OTBEPCTHE)
PaccMaTpUBAICA OBl KAK KOHBEPreHTHBIN
N0 OTHOWIEHHIO K TAKUM Xe 9epTaM, 00-
HapyXKECHHBIM ¥ BTOPHYHOPOTHIX.

Mopdonordueckue noKasaTeNnbCcTBA
POICTBCHHHBIX CBsi3eii 10¢pohopoBBIX Tipo-
THBOPeYMBH. C ONHON CTOPOHH, Kiac-
CHYeCKUi HaGop mpu3HakoB Jododopo-
BbIX fBAAeTCA oOmwMM anga Lopho-
deuterostomia, 4T0 MPEANOAAracT POACTBO
¢ BTOPHYHOPOTEIMH, XHTHHOBLIE WETHH-
Ki Gpaxuonol ¥ MIUIAHOK, C PYTOH CTO-
POHEIL, YIBTPACTPYKTYPHO IMOAOOHBI TAKO-
BbIM Y TPCXO30MHBIX aHHEMHA, MOJUTIOC-

KOB H 3XHYpHA. XUTHH 0YeHb HeOObMeH
AN BTOPHYHOPOTHIX, M €r0 MPHCYTCTBHE
¥ Bcex nocodopoBrIX Npenmonaraer Bia-
HMOCBA3H ¢ NepBUYHOPOTHME. Ecny no-
$odopoBLIe ABITIOTCA NEPBUYHOPOTHIMH,
TO OTCYTCTBHE XHTHHa Gbiio OH ayrano-
Mopdueil BTOpHYIHOPOTEIX.

MokasaTensCTBa, CBA3AHHMBIE C Pa3BU-
THEM, TaKKe AOTYCKAIOT ABOSAKOE TONKO-
BaHue. [Ipencrapurenu Beex Tpex Takco-
HOB ASMOHCTPUPYIOT paAHalbHoe Apob-
JeHHe (4epTa BTOPHYHOPOTLIX). ¥ dopo-
HHZ, OIACTONOP CTAHOBHTCS PTOM (KaK ¥
NePBHYHOPOTHIX), TOrAA Kak y GpaxHo-
OO M MIUIAHOK OH 33aKpHIBACTCH M €10
cyapba He onpemesera. PopMuUpoBaHHe
HETIOMA, BEPOATHO, SHTEPOLENbHOS {KaK
3T0 MPOMCXOOHMT ¥ BTOPHYHOPOTHIX) ¥
Opaxuonon U IM30UETBHOE (KK y Mep-
BHYHODPOTHIX) ¥ GOpOHMA (Kak YKa3aHO
BHILLE, (QOPOHMAB NEMOHCTPHDYIOT 064
crmocoba (hopMIPOBAHHA LIE0OMA; U LlTH-
30LCAbBHBI H 3HTepOLENbHEN, — [pu-
Mey. ped.), 3 Y MUIAHOK 3TOT BOIIPOC OC-
TAcTCA HEe BHACHeHHBIM. Kak akTuHO-
Tpoxa GopoHUA, TaK ¥ LIHdOHAYTEC MILa-
HOK 06nanaioT napoi nporornedpunnes,
HaNIOMHHAIOLIKX NPoToHedpHIKH, 0GHA-
PYXMBaeMBIE ¥ THYUHOK HEKOTOPLIX aH-
HeJIHA, (MEPpBUYHOPOTHE).

HakoHell, nocneaosarebHOCTb HYK-
neotrnoB 18S pTHK naer Bo3sMoxHOCTh
TIOMECTHTE 3TH TPH TakcoHa Aododopo-
BbIX CpeIH MEePBUYHOPOTHIX, Lophotro-
chozoa, BMecTe ¢ MOJLTIOCKAMU 1 aHHE/TH-
Jamu (CM. puc. 25.35; cm. 1. 1, puc. 9.25).

OunoreHeTHYECKAN CHCTEMA Lohhophorata

Lophophorata
N.N,
Phoronida
Bryozoa
Brachiopoda
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BOJII:II.IHHC’I’.BO IHETHHKOYEMIOCTHBIX —
3TO MAJICHbKHE, NPO3pavHHe XIBOT-
HBbIE, 3aCaIHbIe XHIMHUKHA MOPCKOTO 300-
TJIAHKTOHA, HA3EIBAEMBIE «MOPCKHMH
cTpenkaMu». X TOHKHE KOIMbeéBHIHBLIC
TEJI2 HECYT TOPU3OHTATFHHE TUIABHMUKH,
HAMIOMHHAKUINE CTACHTH3aTOPBE TOPIIE-
IObl WK onepeHue crpeibl. Temo o6eu-
HO NpAMOE H XECTKOE, 33 UCKIIOUEHH-
€M MOMEHTOB COBEpIUEHHS BHE3ATIHEIX
TUIABATENBHBIX PEIEKOR, KOTOPLIE B MIHO-
BeHHE OKa MNEpeMElIAIoT XKHBOTHOE B
HOBOe MecTononoxeHue. IMMogobHo BI-
IYIIEHHON U3 AyKa CTpene, OHH JOCTH-
raloT BEICOMAMIIICH TOYKH CBOETO «II0JIe-
Ta», OABIKYTCS IIO HYTE€ BHH3, T'OJOBOI
BHepe H NIOCTENeHHO onycKalwoTes. Kak
pa3 BO BpcM#A TAKOTo MeNIEHHOTO OIyc-
KaHHI OHH HUMEIOT BO3MOXHOCTL OOHa-
PYXHMTE KoneGaHMS BOABI, BHI3BAHHBIC
MPOIUIHIBAIOILEH JKePTBOH, KaK IMPaBUNo
MaJICHPKHMH PayKaMH, KOTOPBIX OHH
CXBaTBHIBAKOT U IPOTIATEIBAIOT. BoabinuH-
CTBO LLCTHHKOYEMIOCTHERIX IpHCNocobiIe-
HBEl K IUIGHKTOHHOMY CYIIECTBOBAHHIO,
ONHAKO HEKOTOpHE HX HHX MBIIOTCS
OEHTOCHBHIMH XMBOTHBIMH, KOTOpEHIE
MPHKPEIVIAIOTCS K KPYTHBIM BOXOPOCIAM
H XBaTalOT MPOIUIBIBAIONIYI0 MHMO JO-
Obiuy. _

Chaetognatha Brmiovalor npa6au3U-
TeNBHO 150 BUNOB, BCe OHH MOPCKUE XKH-
BoTHHE. Haubonbwero pasmooGpasus
OHH JOCTHTAIOT B TPOTIMKAX, OMHAKO AB-
nq107T¢H OOBIMHEIMH B BOJAX Boero Mu-
poBOTO OKeaHa, boNMbHIHHCTBO «MOpCKIX

Puc. 26.1. AnatoMus Chaet_ognatha: :

CTpeNnoK» HOCTHIalT | —2 cM B ANMHHY,
HO pa3sMepEl pasHHIX BHACE KONeOMIOTCs
B IIpefesax OT HEeCKOJbKUX MILTHMET-
poB 1o 12 cM (Pseudosagitta gazellae). Ux
hINOTeHETHYECKOE POICTBO BCE €l He
YCTAHOBJACHO, HO COBPEMEHHHIE JaHHbIC
YKa3bIBAIOT HA TO, YTO OHM OTHOCATCH K
MePBHYHOPOTHIM M, BO3MOXHO, pofi-
CTBE€HHbI THHAIOLWHM XUBOTHHM (Ecdy-
sozoa; cM. T. 1, puc. 9.26, B).

POPMA TEJIA H ®YHKLHUA

Mopckue cTpenKi nopaxawoT cBoei
COBEPILIEHHOH OHMaTepalbHON CHMMET-
pHeit. ToHKoe Teno pasmeneHo Ha rojo-
BY, UTHIMHHAPHYECKOE TYJICBHIUE H YILIO-
LEHHBIH B CIMHHO-OPIOIIHOM HAMNpas-
JIEHUH XBOCT. CHapyH 'PaHHLIA MEXIY
rojgoBOH M TYIOBHILEM OTMEYEHA TOH-
KOM 1IelK0ii, HO W3HYTPH OTAEABI Teja
pa3neneHsl cenraMu (pHc. 26.1). Cenrnl
PacToJlaraloTcs Ha IpaHuuax Mexay ro-
JIOBOH M TYJIOBHILIEM M MEXIY TYNOBH-
LIEM H XBOCTOM, '

SiiueobpaszHas r0J108a HECET HA HIK-
Heil cTopoHe yrayGieHue, Ha3HBacMoe
BeCTHOY)IOM, KOTOPOE BeJIeT B BEHTPaIb-
HaIA por (pue. 26.2). Ha xaxmoi cro-
pOHe TONOBH H IO GoKaM oT Npenabe-
pHA paciionoXeH psag 3 4—14 Gons-

- IIUX, U30THYTHIX, XBATAIOUIMX XEPTBY

JIOBYHX IMETAHOK, COCTOAIIMX M3 0L-XH-
THHA (pHc. 26.1; 26.2). BTH WETHHKH
[IO/IBIE M 3AIIONTHEHHI 3MHISPMANbHBIMH

A — Paraspadella gotoi (Mn ¢ Sprownolt croponw); F — Adhesisagitio hispida (Bun co ¢THHHON CTOPOHH) -

(¢ uamenenunmu uz Shinn G. L. 1997. Chaetognatha. In Harrison F.W. and Ruppert E. E. (Eds.): Microscopic

Anatomy of Invertebrates. Vol. 15. Hemichordata, Chaetognatha and the Invertebrate Chordates. Wiley-1Liss,
New York. Pp. 103— 220. Hepenenamvidaemes ¢ paspewenus)
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33””"‘:,3)'6‘" [Mepenuue 3y6ui
Bectubynsapnas | / Por

AMKa |

e JloBune weTuHKK
7

Junus
NIPHCOETMTHEHUS
KarnouoHa
__—— Ha BEHTPAILHOII
CTOpPOHE

Inorounoe BanyTue

Kuineunnx

Puc. 26.2. Chaetognatha, aHaTOMHSI TOJIOBBI:

A — Parasagitta (Sagitta) elegans — Bux ¢ GproWHOil CTOPOHBI; b — BHZ TONOBbI crepeay U ¢ OpIOLHON

CTOPOHBL C OTTAHYTBIM KaOUIOHOM, BBICTABJEHHLIMM LLIETHHKAMM M 3y6amu (BBIMOMHEHHAS HA CKAHM-

PYIOLIEM IEKTPOHHOM MHKpOcKone Mukpopotorpadms) (A4 — no Ritter-Zahony uz Hyman, 1959. [lepe-
nevamvieaemca ¢ pazpeuieniis)

KJeTKaMu (nyabna). Hosbpie 1eTHHKM
(hOpMMPYIOTCS HA TIEPEIHEM KOHLE KaX-
JIOTO psijia M MPEAToN0KUTEIbHO cOpa-
CHIBAIOTCS ¢ 3ajHero koHua. Knepenn
OT IETHHOK M Takxe 1o 6okam oT pra
pacriojiaralorcd 06bIMHO OJIMH WX JIBA
psna Kopotkux 3y6os. lletuHku u 3y0n!
MCIIOJIB3YIOTCS AJIsl 3axBaTta JOOBIYM,
BBEACHUSA B XEPTBY 51a U NPOTATIKMBA-
Hus 1006b14M B por. [1apa rias pacriona-
raeTcs C3aJd Ha CIMHHON CTOPOHE roJio-
Bbl (cM. puc. 26.1, 5). Y onHoro u3 Bu-
noB Kaxnast u3 70 —600 peTMHAIBHBIX
KJIETOK MMEET COOCTBEHHBIN XPYCTAINK,
Bce perMHanbHbIe KJIETKH OKPYXAalOT
00JIbLIYIO LEHTPAJIbHYIO MUIMEHTHYIO
KJIETKY W pacxolsrcs ot Hee. Bonee wiu
MEHEE paavajbHas CHMMMETPHUs TJasa
JIaeT eMYy BO3MOXHOCTb OTPeIesisiTh OpH-
CHTAaLMIO TOTOKA CBeTa, Majalollero B
JIHI0OOM HanpaBAeHUM, YTO ABJISETCS SIB-
HBIM [PEMMYLIECTBOM JUISI TPO3PAuYHOTO
kusotHoro. LlenbHas rosnosa, Hecyuias
JIOBYME WIETUHKH, B HOPME KaK YEXJIOM

hlpz/ijura

MPUKPBITA CKJIAJKON CTEHKM Tena — Ka-
MIOIOHOM, HATIOMUHAIOIIMM KpPailHIOn
otk (cM. puc. 26.1, b; 26.2, A). Ka-
MIOOH OBICTPO OTAEPIrUBAETCS, YTOOBI
BBICTAB/ISITh LIETUHKHU W 3YObl BO BpeMsi
MMUTAHMS, a 3aTeM BHOBb PACTATMBAETCS
Hall roJIoBO#, 4TobOLI Npuaark eif obre-
KaeMylo (opmy rpm riaBaHuu.

BBITSIHYTOE TYJIOBHILE M XBOCT HECYT
JlarepajibHble IJIABHHKM (CM. puc. 26.1;
26.3), Kaxaplif M3 KOTOPLIX MMEET 3aMeT-
HBI€ TUIABHUKOBBIE JIYUH, Y MHOTMX MOp-
CKHUX CTPEJIOK MMeeTcs JIBe Maphbl jate-
PaIbHBIX TUIABHUKOB (cM. puc. 26.1, b),
HO OOJIBLUMHCTBO BUIOB MMEET JIMLLB Of1-
HY mapy (cM. puc. 26.1, A). Czann 6oib-
1101 BeepooOpasHbIil KayaabHbIH NJaB-
HHK OKpYXaeT KoHel xBocta. Kaxablii
IUIABHUK NpEacTaBIsieT coOOM CKIAIKY
IMUNEPMUCA, COCTOSIIYIO U3 BEPXHETO U
HWXKHETO 3MUIEPMAIIbHBIX CJIOEB, ¢ BHE-
KJIETOYHBIM MaTPUKCOM MeXI1Y HUMMH
(puc. 26.3). TInaBHUKOBBIE JIy4H SBIISIOT-
Csl COCPENOTOYECHMSIMU BHYTPHUKIIETOY-
eC. I uf
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- HbIX (DMJIAMEHTOB B CrELMATM3UPOBaH-
HBIX 3MUIEPMATBHBIX KIeTKaX.

CreHKa Tela MOKPBITA MHOTOCOM-
HBIM, WK cTpaTHQHUAPOBAHHBIM, DNH-
JIEPMHCOM TOJIIIMHON OT Tpex IO MSITH
KJICTOK, 32 MCKITIOYEHHWEM BEHTPATLHOM
MOBEPXHOCTH FOJOBLI M BHYTPEHHEH 110~
BEPXHOCTH KamioiuoHa (puc. 26.3). Ky-

THKYJIa MMEETCSl TOJIBKO Ha rojioBe, Tae

OHa (popMHUPYeT 3alIUTHOE MOKPHITHE HA
BEHTPAJIBLHOMN, JaTepajbHON M J0pcalib-
HOM noBepxHocTax. (KyrukyisipHbie ria-
CTUHKM BBITIONHAIOT TAKXKE CKEJIETHYIO
(GyHKIMI0 — K HUM KpPEruTCH CIOXHAas
W MOIIIHAsg MYCKyJaTypa rojioesl. — [lpu-
meu. ped.) llletuHkmu u 3y0Gbl npejcTas-
na10T coboit MecTHBIE CHelnaTu3aluu
roJloBHOU KyTuKyJibl. Hecmorpsi Ha TO

Myckynarypa
KHLIEYHHKA
(Me3oTeInyM)

YTO TYJIOBULIHBIA W XBOCTOBOW 3ITHAEpP-
MHUC JIMLIIEH KYTMKYJIBI, LMTOMNIa3Mbl
SMUAEPMATIBHBIX KJIETOK, JIeXKAallnX T1oJ1
MOBEPXHOCTBIO, 3arOAHEHBI MHOTOYMC-
JIEHHBIMHW ONOPHBIMHA BOJIOKHAMM (TOHO-
hmnameHTaM#), KOTOphIe 06PA3YIOT enu-
HYIO0 CUCTEMY M, TNEpPeKpeilnBasiCh, OK-
pyxawt Teno. (MoliHoe passBuTue TO-
HO(GUIAMEHTOB BHYTPU MHOTOCIOHHOIO
SMUIEPMHUCA LLIETHHKOYETIOCTHBIX Jea-
€T €ro MOX0XWUM Ha MHOTOCTOMHBIN Ke-
PATHHU3UPOBAHHBII SMUAEPMHUC TTO3BO-
HOYHBIX. — [lpumen. ped.) KomnareHo-
BbI€ BOJIOKHA B 0Ga3anbHOW MemOpaHe
aMuIepMuca o0pasyloT ABe Nepekperm-
BAIOLLIMECS CHIUPAIbHbIE CUCTEMbI, OKPY-
kawoume tesao. Bmecre ¢ hunamMenTamu
BHYTPH KJIETOK 3MHAEPMHUCA OHM, BEPO-

CnuHHON MeleHTepHIt

[MpononbHas MycKyaaTypa

'
bazanbHas

< mMeMmOpaHa (BKM)

BpiomiHoii Me3zeHTEpHil

Puc. 26.3. Chaetognatha, aHaTOMHSI W THCTOJIOTHS.

Cxema nonepedHoro cpesa 10BeHWIBHON ocobu Adhesisagitta (Sagitta) hispida, seutynusimeiics u3 sitna.
Jlesas ctopona aemoHcTpHpyeT Gojlee paHHee COCTOsSHME, KOIAa MOJOCTH HEJIOMA €lle HE pasBuTa, a
[pasasi CTOPOHA AEMOHCTPUPYET CTALMIO, HA KOTOPOH lenoMHYecKas nmoiocts (co) yxke sosHnkaer. Kpo-
BEHOCHAsI CHCTEMa M NICPHTOHEYM, MMOKPLIBAIOLIMIE MPOJOALHYIO MYCKYIATYpy, elle He ChopMUpOBAIHCH
(¢ ynpowenuamu uz Shinn G. L. 1997. Chaetognatha. In Harrison F. W. and Ruppert E. E. (FEds.): Microscopic
Anatomy of Inveriebrates. Vol. 15. Hemichordata, Chaetognatha and the Invertebrate Chordates. Wiley-Liss,
New York. Pp. 103— 220. Ilepenewamuieaemen ¢ paspewenus)
hLpz/ljaurassic.rof
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ATHO, 00CCMEYHBAIOT KECTKOCTh CTEHKH
TeNna, IIPOTHBOCTOAT pa3pEBaM, TIPEST-
CTBYIOT NEPEKPYIYHBAHHIO H BRIOMHSIOT
JPYTHE CKENeTHBIE (DYHKLIMH.

IMoxn snuaepManbHOM 6a3aTEHON MeM-
OpaHoil TYIOBHILIA H XBOCTA pacloiara-
€TCS XOPOIIO Pa3BHTasA NPOJOIBHAA MyC~
KyJnaTypa, OpraHu30BaHHasg B OBa IOpP-
COJIATEPATBHEIX M IBa BEHTPONATEPATb-
HEIX TAXa (cM. puC. 26.3). DTH MBIINIH
OCYIIECTBASAIOT TUIABATENBHHE BOJIHO-
00pasHble ABMXKEHHS Teldd B CIIMHHO-
6promHoil mnockoctu. (B 3ol Xe mwroc-
KOCTH HU3TKOAICT TENO KPYTIIbie YepPBH, C
KOTOPBIMH MHOTIA ¢PABHHBAIOT 1HETHH-
KOYeNMOCTHEIX. — [Ipumen. ped.) ¥V Bosib-
LIMHCTBA BHAOB HMEIOTCH MaleHbKHE
MYYKH TPONOABHHX MEHIIL B GOKOBOI
CTEHKE TeNa, a TS HEKOTOPHIX XapaKkTep-
HBbI KOCBHIE MOMEPEYHEE MBIIIUH B TYIO-
Bulle. MycKynaTypa romoBu ClIOXHas U
CIICHUHATM3HPOBAHA AIA TepeABHKCHHIH
KamwlIoHa, 3Y¥GOB, TOBYUMX IISTHHOK H
HNPYTUX CTPYKTYP (CM. puc. 26.2, 4). Bee
3TH MHIUINH OOHEPEIHO-MOI0CATHE,
OBICTPC COKPALIAKOIITHECH.

IlleTHHKOYENIOCTHHIE MMEIOT TPH OT-
Jena Le/IoMa: rofioBa BMEILAeT Hemap-
HHH LenoM, a TYTOBHILE H XBOCT HMCIOT
TIO TTape HEJIOMOB KaXabiit {(cM. puc. 26.1).
CenTH pasrpaHUYMBAIOT TPH LIEIOMHYE-
CKHX OTAENA, 3 JOPCANBHEIH H BEHTPANE-
HbIH ME3EHTEPHH PA3JeNiOT TYJOBHIL-
HBIil M XBOCTOBOH LICJIOMBI Ha JIEBYIO H
APaByl0 TOJOBHHbL. Kaxaplil NeBulil M
NpaBk, XBOCTOBOH LEJIOM, KpOME TOTO,
I€PErOpOXeH HAa MEAUANBHYIO H JlaTe-
PATBHYIO TOJOBUHBI ZONOMHUTEIBHBIM
JTaTePabHbIM MESEHTEPUEM. ( DTH HOMO-
HHTEJbHEIE MESCHTEPHH PACIONOXKEHbI B
TIOCKOCTAX, NApALICAbHBIX TIABHOMY
CIIHHHO-GPIOIHOMY Me3eHTepHIo. Ta-
KHM 00pazoM, OHH pacToNOXeHH COBCEM
HE TaK, KaK JIaTepadbHHe ME3EHTEPHH ¥
thoponm, GpaxHoIoN M IOITYXOPAOEBIX. —
Hpumen. ped.) JonoaHuTenbHEe Me3cH-
TEPUM, ONHAKO, ABASIOTCH HEMOMHBIMH

CIepead H C3adH, 4TO MO3BOJACT [OTO-
KY XHIKCCTH NPOXOAHTb MeXIY METH-
WIBHOM U JaTepaibHONH KaMepaMHu.
IesoM BhICTIAH ME3GTENHYMOM, KO-
TOPLIA B PA3HEIX YYACTKaX CHeLiMATH3H-
POBAH B MBIIIEYHLIE KJISTKH (TIPOAOIL-
Had MYCKynarypa), MepUaTeNbHBIE 3IIH-
TSIHAIBHBIE KNSTKH H OKpPYTABIC 2IIHUTE-
JIHANBbHO-MHILIEYHBIE KIETKH BOKPYT
KUIIeYHHKa (CM, puc, 26.3). HenoMuuec-
Kasg HOBEPXHOCTD MPOACABHONA MYCKYNIA-
TYPBI IIOKPBITA TOHKHM HECOKPATHMBIM
MEPUTOHEYMOM, KOTOPEIH B APYTHX y4a-
CTKAX TeNa TAKKEe OTCYTCTBYET WIH SIB-
JIACTCA HEMMOMHBIM. MeplaTenbHble KieT-
KH CO30310T UHPKYISLMIO B LUEIOMHYeC-
KHX MoJocTAX. [lepuTtoHeyM OTaeaseT
MIPOAOJBHBIE MBILLIIBL OT UEJOMUYECKO
XKHAKOCTH, HO €r0 (PYHKUHOHANBHAS
POJIb HEU3BECTHA.
IleTHHKOYEMOCTHEIE HMEIOT KPOBe-
HOCHYIO (TeMaNIBHYK)) CHCTEMY, HO TOJb-
KO B nipeaenax TyJoBHIUA. Ee raaBHBIMH
KOMITOHEHTaMH ABMAIOTCA KHULIEYHBIH
CHHYC MEXNY racTpoNSPMHCOM H ME30-
TCNHANBHBIMH MEILULAMH (KHINEYHas
MYCKYNATYpa) H N1apa CHHYCOB B SHYHHU-
Kax, 3alOoIHeHHBIX KPOBLIO (pHC. 26.4).
KuieyHas MycKynaTypa, BEpOsATHO, Iie-
peKauuBaeT GeCUBETHYIO KPOBD, JIMHICH-
HYI0 OBIXATeNbHOTO TIHMrMeHTa. TecHas
B3aHMOCBA3E KPOBEHOCHOH CHCTEMHI CO
CTEHKOIl KHIIEYHHKA ¥ AHIHUKAMH (rie
CHHTE3UPYETCA KENTOK) HaeT BO3MOX-
HOCTE NPEONOAOXUTh, YTO €€ IIaBHAas

GYHKUMA — TPAHCIOOPT MMMTATEABHBIX

BELIECTB.

MerMHKoYemocTHEE — repMadpolH-
TEL.. UX ceMeHHHKM TAKKe HYXIAIOTCS B
NMTATEILHBIX BEWIECTBAX AAd NPOIYLM-
POBaHHMA CHEPMBI, HO, KaK HH CTPAaHHO,
OHH PACIIONaraloTcsl B XBOCTOBOM OTHE-
Jie, KOTOPHIN THILCH KaK KHIIEYHHKA, TaK
¥ KpOBeHOCHOM cucTeMEL. Kak nuraresns- -
HBI€ BELIECTBA MOMANAIOT CKBO3b TYIO-
BULLHO-XBOCTOEYIO CEITY B CHEPMY, KO-
TOpad CO3PEBAET B XBOCTOBOM LEJIOME,
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-HEH3BECTHO, HO CYILECTBYIOT HEKOTGPBIE
0COOCHHOCTH, TOACKA3bIBAIOIIUE MEXa-
HM3M 3TOro rpouecca. Bo-TepBhX, KPOBbL
H XBOCTOBaA (HO HE TYJIOBHMLIHAS) LIEJO-
MHYECKAA XUIKOCTh HAGHTHYHO OKpaLlH-
BAIOTCH NMpH NPUMEHEHUH ONpeae/icHHBIX
THCTOMOTHYECKHX KpacHuTeneii. Bo-Bro-
PHIX, TYIOBHILIHO-XBOCTOBasA CerTa cHal-

XeHA KPOBCHOCHBIM CHHYCOM Ha CBOEH -

nepeaHeil MOBEPXHOCTH H NOTOLMTAMH HA
sagHei moBepxHocTH (puc. 26.4). Hanu-

Kyweusuk

TynosrwmHo-
XBOCTOBAA
CenTa

XBocToBOH
Me3eHTEpHEH

YHe MOJOLMTOB FOBOPHT O TOM, YTO MM-
TaTeJbHBIE BELIECTBA H3 KPOBH MOIYT B
npoLecce GWIBTpalHH IPOXOINTE Yepes
CellTy U NMPOHUKATh B LETOMHUYECKYIO
XKHIKOCTh XBOCTa IUIA NMMKUTAHNWA pa3BHBa-
IOLLMXCA MYXCKHX raMeT (M XBOCTOBBLIX
TKaHel).

Hannuhe LenOMHYECKHUX HOMOCTEH,
NOOOUHUTOB H KPOBSHOCHOH CHCTEMEI
MpeAnoaaraeT CylecTBOBAHHE Y IETHH-
KOUEHIOCTHHIX MeTaHeppUIHANBHOH cH-

it TymOBHILHBIH
uenom

Hiiuo

Hitneron

KeHcKoe
— MOI0BOE
OTBCPCTHE

TemMannHEIIT
= (KpOBCHOCHBII)
CHHYC

TyNOBHIMHEI LeTOM

i . Dnmnepmuc

— CriepMaTonyTH

Prc. 26.4. Chaetognatha, aHaTOMHA H THCTOAOTHA.

TopH3oHTANBHEIH (PpoHTANBHMH) cpe3 Adhesisagitia (Sagina) hispida Ha ypOBHe TYJIOBMIIHO-XBOCTOBGH

cenTel. Cnoit GOMTHKYAPHMX KICTOK Ha ARLIC HE TOKA3aH (¢ ynpoiyenuamu uz Shinn G. L. 1997, Chaetognatha.

In Harvison F.W. and Ruppert E. E. (Eds.). Microscopic Anatomy of Invertebrates. Vol. 15. Hemichordata,

Chaetognatha and the Invertebrate Chordates. Wiley-Liss, New York. Pp. 103— 220. Hepenewamweaemcn
¢ paspeienus)
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CTCMBI, HO CHA He ObUIa O0HApyXKeHa Kak
H UHBIE (GOPMBI BBIIEMHTENBHBIX CTPYK-
Typ. Ilo 310l npruune cyuraercs, 4ro
3KCKPEUHA ¥ MOPCKHX CTPENIOK ocCylie-
CTBASETCS UCKIIOYHTENBHO MYTEM IpO-
croit middy3um TpoaykToE MeTaGommu3-
Ma U3 KJIeTOK u TKaHeil. Ecimyi 210 Bep-
HO, TO IIETHHKOYSNIOCTHHIE SABASAIOTCSH
¢EMHCTBEHHBIMH B3DOCBIMH JIBYCTOPOH-
He-CHMMETPHYHLIMH XHBOTHEIMM, JIH-
LICHHBIMH CHIEHHANH3HPOBAHHBIX BhIAE-
JUTE/IBHBIX OPraHoOB U TKaHetli, Kpose-
HOCHBII CHHYC, MOJOLUHTHL H XBOCTOBOIA
LIETOM MOTYT OBITH YACThIO MeTaHedpu-
OHAJIBHOH cHCTeMBbl, O0BbEeIHHEHHOM ¢
MYXCKOIl penpooyKTHBHOM CUCTEMOI,
Ecau 3To Tak, TO Kaxaui MOKDBITHIH
PECHHYKaMH CEeMABEBOAAMIMI IIPOTOK,
KOTOPHIM MepenpasngeT CrepMy H3 Lie-
JIoMa K CEMEHHBIM NY3BIPbKAM M Hapy-
XY, COOTBETCTBYET METaHEDPHIUANBHO-
My npotoky. IloaTBepxieHneM 3Tol
THITOTE3H ABAdeTCd TOT aKkT, 4o pead-
copGuma MeTaGONUTOB, KoueBad hyH-
KU MeTaHEeDPHIHEB, MPOUCKOAUT Y
IHETHHKOYEMIOCTHRIX B CEMABBIBOISILEM
nporoke. IlonoGHBIM Xe o6pazoM map-
HB¢ MPOTOKH SHMYHUKOB B TYIOBHILE
TAKXKE MOTYT OBITH BHAOHM3MeHEeHHbLIMH
MeTaHePPHINAMH,

IMyweBapuTenbHEIH TPAKT NIpeaCTAB-
JseT ¢o0oi NpaAMyIo, HO CIIeHHATH3U-
POBAHHYIO 110 OTAEAAM TPYGKY (CM. puc.
26.1). BeHTpanbHbli pOT BEIET B MYCKY-
JIUCTYIO KENEIUCTYIO NIOTKY, THIEHEHHYIO
PECHHYEK, KOTOpas NPOHU3LIBAET TY/IO-
BHUIHO-TOJOBHYIO CENTY, UTOGH BIHTH-
cd B MpAMON, HOKPHTHIN pecHUYKAMH
KHIIeYHUK. 3aOHHIT KOHEIl TTIOTKH Y He-
KOTOpLIX BHIOB MOXeT (POpPMHpOBATL
pa3pocIyiocs A¥KOBHIY. CIUTIOLLeHHBIH
¢ BOKOB KHIIEUHHK MPOCTHPACTCS BAOID
BCEH UIMHBI TYAOBHIUA JO KODPOTKOM,
NMOKPHTON PECHUYKAMH TIPAMOH KHILKH
Ha 3anHeM KoHLE. [TpocBeT KumeyHUKa
CKAT, KpOME TEX MOMEHTOB, KOIga B HeM
HAaxOOHUTCA MHLIA. AHAJIBHOE OTBEPCTHE

PacIIONIOXKEHO Ha OPIOITHOH CTOpOHE Ha
YPOBHE TYJOBHIIHO-XBOCTOBOM CEMNTHI
(cM. puc. 26.1, B).

ITnanKTOHHBIE IMETHHKOYEMIOCTHIE,
TaKue, Kak Tenuisagitta setosa u Adhesi-
sagitta hispida, TO MNABAIOT, TO OMYCKa-
IOTCA 33 C4EeT H3MEHEHHA OpHEHTAUHH
MAABHHKOB, QYHKUMOHHPYIOIIHX KakK
crabwmsaropel. Korma Teno oryckaer-
Cs1, IPOAOBHbIE MBILLLI OBICTPO COKpPa-
MA0TCA, OCYLUECTRAAA BOMHOOOPAa3HEIE
ABHXKE€HHA B JOPCOBEHTPAIBHON TIOC-
KOCTH, H XUBOTHOE OBICTPO YCTpeMIsi-
¢ICs Brieped. DTO ABWXEHHUE Brepes cie-
OyeT 3a NMEPUOAOM MACCHUBHOIO MOTpPY-
KeHHd, ¥ HCKOTOPBIX MJIAHKTOHHEIX
BHIOB UMEIOTCA CHEHANM3AIHH, CIIO-
coOCTBYIOLINE HEAKTHBHOMY U1aBAHMIO.
Hanpumep, y Parasagitta elegans ypenu-
YEHHHE B pasMepax racTpoaepMaibHble
KNETKH, 3aloAHeHHBe aerkuM NH/,
BBITECHAIOT LeoM. BenrocHaa Spadella
MPHACILIAETCA K JOHHBIM OObEKTAM O~
CPEACTBOM CIIEHMANBHBIX 33JHHX MpH-
KPEIUTENBHBIX MallWLI, HO OHA MOXET
NPH HeOOXOAMMOCTH HPOTUIBIBATE KO-
POTKHME PACCTOSHHA.

Bce Mopcekue cTpenku naoTosaHEE 1
MHTATCH APYTHMHU TTAHKTOHHBIMH XM~
BOTHBIMH, B OCOGEHHOCTH KOMENOJaMH,
KOTOPBIX OHH 00HADYXKHBAIOT 110 BHOpa-
HuAM, TakuM 00pa3oM, LIETMHKOYE-
JIIOCTHBIE HMEIOT BAKHOE 3HAYeHHE Kak
TIPOMEXYTOYHOE 3IBEHO TpOPHUECKON
LICIIH MEXAY NePEMYHLIME KOHCYMEHTA-
MH H KOHCYMEHTAaMH 00jiee BBICOKHX

" opaakoB B Mope. Hekotopble maaHk-

TOHHBIE LIETUHKOYENIOCTHBIE NMOTPE6II-
10T MOJIOAb PLIO M MpeACTABHTENEH ApY-
THX BHIOB IUETHHKOUCHIOCTHHX TAKOIO
Ke pasMepa. Mopckue CTpesikH — He-
HACBITHHIE XMIUHUKH. Zonosagitta nagae,
HalpHMep, NoTpedAseT 34 AeHb KOMM-
YECTBO IMHILLIH, KOTOPOe cocTaaAeT 37 % .
OT ¢ODCTBEHHOM Macchl XHIIHHKA, Kor-
JIa XKepTea IPOTLIHIBACT PAOOM, MOpCKas
CTPENIKA pe3K0 M3rHOaeT Teno H COBEp-
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. IaeT GLICTPRINM PHIBOK, XBaTas AOOHIYY
CBOHMMH JIOBYHMU WIETHHKAMH H TPOH-
3ad ee 3yGaMi. XKepTBa CKIIEHBAETCA CAH~
3HCTEIM CEKPETOM XKEJIe3 PpOTOROM MONO0-
CTH, a 3aTeM O0e3IBILKHBACTCSA IO BIIH-
AHHEM TETPOLOTOKCHMHA — MOIIHOTO
OnoKatopa HOHHBIX KaHANOB, KOTOPBIHA
BHIpaGaTHBAIOT OOHMTAIOLME B POTOBOH

nexoctTd Gakrepun. JoGrya HeMeIIeH-

HO NPODIATHIBAETCA U Mepel OTTIPaBKOLH
B KMINEYHHMK OKPYXaercd MepHTpodH-
4YeCKOH MeMOpaHOH IS BHEKIETOUHOTO
nepeBapMBaHus.

HepBHad cHCTeMa LUETHHKOYSTIOCT-
HEIX XOPOILO Pa3BUTA, TAHTHOHH3HPO-
BAHA M PACIIONIOXEHA B >NHIepMHCE.
Brictynarwuuii uepeOpaiabHbLH raHIHiA
pacnonaraercs Ha JopCaJbHOM CTOpOHe
rOJOBbl, H OT HEr0 OTXOAHUT HEPBHOC
KOJBLO, OIOACHIBAIOLIEE MNMEpPEIHION
YACTh MHILEBAPUTENIBHON TPYOKH, Cpa-
3y 3a proM. [lo GoKaM KOMbpLIO Hecer
napy O0JIBIINX BeCTHOYAAPHBIX TaHI -
€B, @ BEHTPaAbHO — Napy MHIUECBOIHBIX
rauraneB. BecTHOVAApHBIE TaHIMH
KOHTPOTHPYIOT ACBYHE LIETHHKH, TOT-
Ja KaK MHILEBOIHBIE TaHLIMM HHHEp-
BUDYIOT MYCKYNATypy KuiuedHuka. Ot
KaxnIoH CTOPOHH LepeOpanbHOTO TAHT-
ITHA HEPBHEIE BOJOKHA TIHYTCS Ha3al K
OUEHb KPYMHOMY OPIOLIHOMY TaHIIHIO
B TyJOBHIIE (CM. pHc. 26.1). MHorogmc-
JIEHHEIE Hapbl JaTepajJbHBX HEPBOB
BHIXOZAT M3 BEHTPANBHOIO TAHTIHA H
ODLEAMHAIOTCS B OBLUHPHYIO HHTPA3IH-
IepManbHYI0 HEpPBHYIO CEThb, KOTOpasf

- MTHHepBUpPYeT MYCKYNATypy CTEHKH TeJla
K CeHCOPHBIE pPecHWYKH, CeHCopHEBIE
PECHHYKM BEICTYTIAKOT Had MOBEPXHOC-
TBIO Tej1a U COOPAHRE B KOPOTKHE Beepo-
BHOHBIE PALBI — PeCHHYHME MNOJOCKH,
KOTOpble¢ BOCIIPHMHHMAIOT IEpeNaloliM-
ecq B Bojie BHOpauuH (CM. pHc. 26.1, A).
HekoTophie pecHUYHEIE MOJOCKH OpH-
¢HTHPOBAHH NAPA/UIENBHO, a APYTHE —
NEPNEHAHKYNAPHO K NpPOdONbLHOR OcH
TeNna.

C 6HOMeXaHHYeCKOM TOYKHM 3peHHd
MOPCKHE CTPENKH NpEeACTaBAsioT coboil
OTHOCHTE/IBHO XKECTKHE CTEPXKHH, KOTO-
pHE BONHOOGPAa3HO TBUKYTCA WIH H3TH-
6aloTcA B CIHHHO-OPIOLIHOM HATIpaR/Ie-
HHUH, HO HE YKOPAYMBAKTCH RACABL IpPO-
aoneHOH ocH. Haubonee BeposTHO, UTO
3Ta KeCTKOCTD SIBIAETCA CIEACTBHEM BhI-
COKOTO TYPTOPHOI'C TaBNEHUS LIENOMHYC-
CKOIl XUIKOCTH, KOTOPOE CHSPXHBACTCA
BOJIOKHAMH 3THIEPMHCA H 0a3albHOi
MemOpaHel. BonokHa OpHeHTHPOBAHE
TaKUM O0pa3oM, YTO OHHM NpEeIATCTRYIOT
YKOPAYHBaHUIO TeNa., BaKyoau3HpoBaH-
HElE 3MHAePMATBHEE KNeTKH B BOPOTHH-
KOBOM OTIENe HEKOTOPHX BHAOE MOLYT
TAKXKE BHIOTHATE CKENSTHBIC (DYHKLIHH,

PASMHOXEHHUE H PA3BUTUE

Bce IETHHKOYESTIOCTHRIC SBAAIOTCH
repMapoOIHTAMK ¢ BHYTPEHHHM OILTO-
JOTBOpeHUeM. Ilapa yIJIHHeHHBIX THY-
HUKOB PacIlONIaraeTcs B TYMOBHIIE, KIIe-
peqH OT TYAOBHUIHO-XBOCTOBOH CEITTHI,
a napa CeMeHHMKOE JIEXHT B XBOCTE,
TI03a8HM OT cenThl (cM. puc. 26.1). Crep-
Ma TMOKUAAET CeMEHHHMKH Ha CTaiuH
CHEPMATOrOHHCE, M. COEPMATOTEHES 3a-
BeplIaeTcs B XBOCTOBOM LIEJIOME, H3 KO-
TOpPOTCc Ha3ag HIET CeMABBIBOAALIMIA
npoToK. OH OKAHYHMBAETCA B CEMEHHOM
ny3bIpbKe B 60KOBOIi cTeHke tena. [loc-
Jie CO3pEBAHUS CIiepMa TIOCTYIIAET B pec-
HHYHYIO BOPOHKY CeMSBHBOIAILIETO MPO-
TOKa ¥ 34aTéM B CeMEHHOH IMY3BIpEK, B
KOTOpOM (GopMUpyeTcsl eTHHCTBEHHBIN
cnepMarodop. CnepMaTodop BHIBOAMT-
Csl 4epe3 paipHB CTEHOK CeMeHHOTO ITy-
3BIPBKA.

B siuuHHKe AHHA HAXOMATCH B KPOBE-
HOCHOM CHHYCE {CM. pHc. 26.4) 1 oTrpa-
HUYMBAKITCA OT KPOBH TOJNBKO TOHKHM
(MOPHUCTEIM) c¢JioeM (DOMIHKYISAPHBIX
KJIETOK, MPOHH3aHHBIM MHOTOYHCIEHHBI-
MH OTBEPCTHAMM. HJileBOA NPOXOIHT
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MemyanHas NAOCKOCTE
\| Bopoaaa mpoGnenus |

] il |

Nonepeynas Gopoana

TNonapuee Tensua

M —me
=

CromMoaeym

CKlamka CTeHKH
e MEPBHYHON KMIIKH FonosHOI

UENOMHYUECKHH

Iepeuunas
KHIIIKA

HAiinesas obonouka

TynoBHLWHEH
LENOMHAMEeCKHI
METIIOK
IMeppHyHLIE
3@POIMIEBLIE
KJIETKH

Puc. 26.5. Chaetognatha, pazemnrue:

A — cragna apyx 6racToMepoB; £ — CTagua YeTHIpex GnactoMepos (4, 5 — B ¢ AHHMANLHOTO TIOAIOCA).
OBozHaucHa nonepeyHas Gopoana, THIHYHAS AA 3ADOABILICH €O CIMPATBHBIM ApOGAeHHEM (REPBHYHO-
potsie). HesHauuTeABHBIN COBUN (YKa3aH CTPE/IKOM) MPOTHE YacOBOE CTPEeNIKH (seitoTponHA) nonepey-
HOil GOpO3ABI Takke SWIACTCHS THIMMHEIM JNS 3apOSBILEH CO CHPANLHEIM ApodiIeHneM Ha CTalHH
4eTRIPEX KNeTokK;, B H I' — dopMHpoBaHMe HenoMa (BHA CO CNHHHON CTOPOHBI} ¥ 3apoabiuia Sagitia
(BBEpPXY — MepeTHHIt KOHeH, BHM3Y — samuufi KoHeil): B — ofpa3oeaHHe CKIAAOK CTEHKH NMepBHYHOM
KHIIKH, KOTOPBIE PACTYT Hasal i 0GocobmaioT NapHee 3a4atky ueAoMa, &' — JansHelmnil pocT ckiIanox
HA33[l H paspaHHYCHHS TOJOBHOIO H TYJIOBHIUHBIX LETOMHYECKHX MEIITKOB i PAHHMI MOpdoreHes KHuIe-
HiKa (4 ¥ B — c usmenenugmu us Shimotori and Goro, 2001; Bu I' — no Burfield u3 Hyman, 1959)

BAO/Ab NATCPANBHON CTOPOHBI KAXZOTO
AMYHHUKA H OTKPBIBAETCSA HAPYXKY ABYMS

KOTOPOE TO3BONAET ITAPTHEPAM Pacinos-
HaTh JPYT Apyra (BO3MOXHO JJIA TOTO,

TOHOITOPaMU, MO OTHOMY Ha KaXNoii CTo-
POHE Te/la MPIMO TIEPe] TYIOBHILIHO-XBO-
CTOBOH cemroil (cM. puc. 26.1; 26.4).
Jiiia He HAYWHAIOT CO3PEBaTh OO TEX
IOp, [MOKA B XBOCTOBOM LIEJIOMC HE HAY-
HETCH CIIEPMATOrEHE?.

CnapuBaHue NPOUCXOIUT MOCHE Mpe-
BAPHTEABHOTO CHTHATEHOTO [TOBEACHHS,

YTOOH HE OLITH CHEACHHBIM TIAPTHEPOM ),
Korna KOHTaKkT ycTaHaBIHBaeTCs, Ciep-
mMarogop BHIGPACEIBAETCA U3 CEMEHHOTO
OY3HPbKa M NPHKPEIUIsieTcd K MOBEpX-
HOCTH Tesia mapTHepa. CrniepMa Noxkuna-
eT crepMaTodop, MUTPHPYET B KEHCKHE
MOJIOBEIE OTBEPCTHA, NPOHHKACT B AH-
LEBOABI H OTVIOAOTBOPAECT AMLIA BHYTPH.
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- B ONTHMANBHEIX YCIOBHAX IUETHUHKOYC-
JIIOCTHEIE COBOKYILTAIOTCH €XETHEBHO M
BBIBOIAT OINIGAOTBOPEHHBIE fAil[a Yepes
XEHCKHE TIOJIOBbIE OTBEPCTUA B TOALLY
BOAbLI HAH TMIPHKPLNNAIRT HX K MOPCKO-
My OHY. TOABKO MpeIcTaBHTENM poaa
Eukrohnia BLIHALIWBAIOT AA1IA B CrIENU-
ATBHBEIX MeLWKax, GOopMHpPYIOILHXCH 32

CYCT JaT¢paabHEIX TUIABHHKOB, Onnono- -

TBOPEHHLIE SHLEKASTKY OKPYXEHE TOH-
Kol siiueBoi 000n04Koi 1 xeneodpas-
HBbIM BHEIUHHM CIIOEM.

PasButHe ripsAMoe, mpoTeKaeT OBICT-
PO, H Yallle BCETO Yepes CYTKH MUHHATIOP-
HasA MOPCKasA CTPEAKA BHIXOAUT U3 AiIa.
HdpoGneHne NOAHOS U pABHOMEPHOE, OHO
NIPHBOAMT K 00pa3oBaHUio chepHIccKoit
11eJ00NACTYIBI U MOXET PacCMATPHBAThL-
¢4 Kak paauvaneHoe. Ilocne BTOpOro Ie-
JIeHMA ABA NPOTUBOIIOA0XHBIX GracToMe-
pa TmepeMellaloTcd TIO HATIPpaBieHHIo K
aHUMATBHOMY MOMIOCY, 4 APYTHE JABa ITc-
PeMELLAIOTCS TIO HATIPABIEHHIO K BereTa-
THRHOMY Noiocy. COMpUKOCHOBEHHWE MO-
JHIPHBIX GJAcCTOMEPOB HA KAWJOM IOMI0-
ce obpasyeTr GOpoady, HA3BIBAEMYID IG-
nepeyHost Gopo3noii {puc. 26.5, B), ko-
TOpas THIWYHA 1A CIMPAnBHOTO Hpob-
JICHMS HA CTAOWH YeThipeX KieToK. bo-
JIge TOrQ, TpH Mepexole OT ABYX KJIETOK
K YETHIPEM BO BpEMS BTOPOro IeNeHMA
JBa AHHMATBHEIX GAacTOMEpa CMELLEAIOTCSH
IIPOTHUE YaCOBOI CTPEAKH [10 OTHOLUCHHIO
K OnacroMepaM BePeTATHBHOIC IIONIOCA
{puc. 26.5, A, F). D10 TOBOPHT O TOM,
9TO0 MHTOTHYECKHE BEPETeHa, YYacTBYIO-
_1HHE B 3TOM JENCHHH, HAKIIOHEHH TIC OT-
HOMHIEHHIO K AHHMAlbHO-BETeTATHBHOH
OCH, YTO ABIAETCSH €LIe OJHHM OTIHYH-
TENbHHIM IPU3HAKOM CIIMPATIBHOTO HpoG-
NeHus. TacTpysius IPOUCXOIUT 38 CYET
MHBArHHALMHA, H 6/1aCTOLENE BHITECHACTCS
BNATHBIIEHCA SHTOAepMOii. BriaTepatnb-
Hble MapHHe CKJIAAXH MepegHeid 4acTH
CTEHKU MEPBAYHOI KHIIKH PacTyT B 3a.1-
HeM HAMpaBAcHHH, OTACIAS ABa NATepalib-
HBIX UETOMMUYECKUX MEIIKA OT MEAUahb-

Ho#t mepBHYHON KHMIUKH (puc. 26.5, B, ).
TaxiiM oBpa3zoM, uenoM GoOpMHPYeTCA 3a
cYeT HeOOLIMHOTO BapHaHTa SHTSPOLIENb-
HOTO crrocofa. Por Bo3HHKaeT Ha nepe-
AHEM KOHUE 3apOoAbIila, TIPOTHBOMNOIOX-
HOM TOMY MECTY, rae OBl GNacTonop.

POHUIOTEHUA
CHAETOGNATHA

Chaetognatha — 310 0COBHI TAKCOH
Bilateria, mpeacTaBHTENH KOTOPOro 06-
JATAKT MHOTHMH YHHKATEHEIMH YepTa-
MH (ayTanoMoppusaM), TAKUMH, KaK JIOB-
qHe IIETHHKH, KAIMOIIOH, PeCHHYHEIC
TIeperopoakH, ABYXCAOUHBIE JATEPATb-
Hble TUTABHHKU H CTPaTHhHUITHPOBAHHBIN
sMuIepMEc. OTCYTCTBHE OTYETIHBBIX
cHHarnoMopgui Mexay Chaetognatha
M KAKHMH-THOO APYTHMH TaKCOHaMH
MHOTOKJICTOYHBIX (32 HCKITIQUEHHMEM Ca-
mux Bilateria) npHBOMIUIO K TOMY, 4YTO
OONTOS BpPeMA HX pPacCMaTPUBANIH KaK
H3CIHPOBAHHYIO IPYIIY MHOIOKIETOU-
HEIX XUBOTHHX. HecMoTpA Ha 310, CHC-
TEMATHKH MBITATHCE TMPOBOIHTE OCTO-
poxHEIe cpaBHeHIs1 Chaetognatha ¢ apy-
THMH rpynnamMu Bilateria, oCHOBBIBASICH
HA TeX HJIH HHEIX XapaKTepHBIX OCcobeH-
HOCTAX, XOTH TOMOJOTHA TAKHX COIOC-
TaBIeHH Obila coMHMTeNEHAa. HekoTo-
pHe M3 3THX 0COOEHHOCTEH TOBOPST O
POIOCTBE MEXTY LUETHHKOUYCTIOCTHEIMH H
nepBUMHOPOTEIMKA. K HHM cpenH 1mpo-
YHUX OTHOCATCHA TOJIOBHAA KYTHKyNa W3
O-XHTHHA, COpachIBAHHE W 3aMelleHUe
(RO3MOXHO, JHHBKA?) IMIETHHOK, Opra-
HEl 3peHHA, HAMOMHHACWIUE COXHHES
riasa, nepurpoguueckas memOpaHa,
ApofaeHue Aillla, CXOOAHOE CO CIHPAIh-
HBIM (BBILLCTICPEYHMCACHHEIE NPH3HAKH
XApPaKTEPHH LA MAaHAPTPONOI), H BEHT-
PAaNBHHP HEpBHHI LEHTP (KaK ¥ BceX
NMEePEHYHOPOTHX). PacuncHeHUe LeioMa
Ha TPH OTOEIA, IHTePOLUEbHOe HOpMH-
pOBaHHME HEMOMA H BTOPHYHAA 3aKIaJKa
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pTa (BTOpHYHOPOTOCTH), OMHAKO, YKAa3bl-
BAlOT Ha POZICTBEHHYIO CBA3b C BTOPUY-
HOopoTHIMH. Hakonen, nemoMudeckas
OPTraHH3auuA Tella ¢ KPOBEHOCHOH cHe-
TeMOH M MeTaHedpuaMaMH (eciM npen-
MOJIOXKUTD, YTO TOHOAYKTH NPEACTABIA-
0T COQOM BUAOH3IMEHEHHBIE MeTaHeppH-
AMH) — 3TO NPU3HAKM, KOTOPBIE BEIYT
Havaso ot obiuero npenxa Bilateria, Mo-
JICKYSIPHBE UCCAENOBAHMSA, GA3HPYIOLIH-
€cs Ha nociaegoearensHocTax 18S pIHK,
NPOAEMOHCTPHPOBAIH CECTPHHCKYIO
CBA3bL MEXITY LLIETHHKOUSTIOCTHRIMH U HE-
MaTomaMH, HO 3TH JaHHLIE MOIYT OBIThH
PE3yNLTaTOM apTedakTa, KOTOPHIH MOMY-
YU Ha3BAHHE <IIPHUTIKEHHE MHHBIX
BeTBei» (long-branch attraction). Takum
obpasoM, H MONEKYIdpHaa OUOAOTHS
NMOKa He JaeT onpede/eHHbIX CBeNeHMIl,

MonekynapHble GHIOPeHMH CTPOAT-
€Sl Ha OCHOBE KOMIIBIOTEPHBIX POTPaMM,
KOTOpBIe 00BEIMHAIOT TAKCOHBI, 6a3upy-
ACh Ha CXOICTBAX B NOCNEAOBATENLHOC-
TH HYKICOTHAOB B reHax. Ilockonsky
TaKHE IIOCACACBATENBHOCTH COMEpPXKAT
TONBKO YeTHpe Hykineotnaa (A, T, II
1 I), a 3aMellleHHa MOTYT NMPOMCXOOHNTS.
CITy4aiiHo, TO JBe GEICTPO pa3BUBAIOILIM-
€csl pOLOCNOBHbIE THHHH, B KOTOPEBIX
BBICOKA CKOPOCTD 3aMEIICHMUS {B PE3YIb-
TaTe OHH U PACNOIAralOTCA HA <«AIHH-
HBIX BETBAX»), HMCIOT TEHASHIIHIO K.00-
JNIATAHUIO KOHBEPICHTHO CXOOHBIMH MOGC-
JICHOBATENEHOCTAMM M OLUHGOUHO 00Be-
Auusores. Takoe ommboYHO NpUHKUMa-
eMo¢ (DHNOTeHEeTHYECKOE POACTBO, NIOX-
Hasl rOMOIUIa3HA Ha3BIBACTCH «IIPHTIKE -
HHeM JVIHHHEIX BeTBel».
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Bmpuqnopmme, CeCTPUHCKUI Tak-
COH IMEePBUYHOPOTHIX, BKJIIOYAET KH-
IIEYHOABIIAIIUX U KPbUIOXabepHBIX
(Hemichordata; puc. 27.1), mopckux
3Be3J1 U pOACTBEHHbIE UM rpyniibl (Echi-
nodermata), a Takxxe acUMAMI, naHLeT-
HUKOB U 1103B0HOUYHBIX (Chordata). JIaH-
LHETHUKH U 1TO3BOHOYHBIE SIB/ISIOTCS Cer-
MEHTHPOBaHHBIMHK XHUBOTHBIMH, HO CUM-
TAETCsl, YTO UCXOMAHO TEI0 BTOPUYHOPO-
TBIX PAa3ae/ieHO Ha TPU OTaeja. DTo Me-
peaHsisl NpeapoToBas JIONacTb — mpo-
TOCOMA, CPEHIIA OTEN, HECYIIHIi poT, —
MEe30COoMa M TYJIOBULIE, KOTOpPOE Hecer
KHIIEYHUK W TOHANIbl, — MeTacoma. Kax-
Ablid M3 9TUX OTAENOB COHNEPXHT Mapy

Crebenex

lenuransHble KphUIbS

TledenouHbie OTPOCTKH

LIEJIOMOB — HPOTOMNEb, ME30I1ejb 1 Me-
Tauelb COOTBETCTBEHHO (CM. puc. 27.3, A4;
27.5, B). Uenomuueckuit mesorenmii
auddepeHuMpyercsi B MyCKyIaTypy, Ko-
TOpast B IIPUMMUTUBHOM CJIyuae COCTOMT
M3 BMUTEIHATBHO-MbBIIEYHBIX KIETOK.
LlenoMbl 00pasyioT Tpy6uaThie BRIPOCTHI
(mesloMHYECKHe AMBEPTHKYJIbI), KOTOPbIE
TSIHYTCSL OT OJJHUX OT/JEJIOB Tea B JIpy-
rue, obpasys crneuuajiu3upoBaHHbIE
MBILILBI (CM. [asiee), CreHaTu3UPOBaH-
HYIO LMPKYJIATOPHYIO cUcTeMy (1omaob-
HO aMOy/akpanbHON CHCTEME HIJIOKO-
KUX) WJIH OPYyrue CHUCTEMBI OpPraHoB.
[TpUMUTHBHBIE BTOPUUHOPOTHIE, BKITIO-
YalolLKe MOJYXOPIOBBIX, UMEIOT OCEBOM

Xoborok

Kueunsiit otnen

Puc. 27.1. MHoroobpasyue KMIIEYHOMBIIAIIMX H CTPOEHHE MX HOPOK:

A — Balanoglossus aurantiacus; 5 — Saccoglossus ( Dolichoglossus) kowalevskii; B — Ptychodera jamaicensis;
I'— Schizocardium brasiliense. Knmeunpit otien B. aurantiacus nokasan 6osee KOPOTKHM 10 CPaBHEHHIO
C TeM, YTO MMEET MECTO B AEHCTBUTENbHOCTH; [ — B. aurantiacus: cTpoeHHe HOPKM M MOTOKEHHEe MPH
MMTAHKH, CICBA HAMPaBO — BbileNeHHbIC (DeKaIMH, MUIIeBas BOPOHKA M BEHTHIALMOHHAA maxta: £ —
Saccoglossus kowalevskii: opraHu3aius HOPKM M TOJNOXKEHHE NPH MHUTAHNK C XOBOTKOM, BLITSHYTBIM 110
noBepxHocTH ocanka. Hopka BUHTOOGpa3Has, TyJOBHILE 3aKPYueHO MO CrMpatu (adanmuposano us
Ruppert E.E. and Fox R.S. 1988. Seashore Animals of the Southeast. University of South Carolina Press,
Columbia. 429 pp.)

hlpz/ijurassic.rof
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' 04eYHO-NEPHKAPANANLHDIA KOMILUICKC B
npotocome. TToyeyHO-NEepHKApIHAND-
HEIH KOMIUIEKC SIBNISICTCSA METaHe(ppuaH-
ANBHON CHCTEMOM, COCTOALUEH U3 cepl-
L&, MePHKAPAKAJIBHON MONOCTH, IIIOME-
pyJioca, MpoToUeNs H haphl MeTaHed-
punues {cM. puc. 27.3, A). 3urora BrO-
PHYHOPOTHIX TIPETEPTIEBAET PAAHANBHOE

IpobneHne, SMOpHOHANBHEIH GacTonop

CTAHOBHTCA 38HHM aHYCOM, a poT dop-
MHpPYeTCS BTOPHYHO HA MepeaHeM KOH-
e {deatero-stomia = BTOPHYHOPOTHIE).
LlenoMHYeCKHE MONOCTH ¥ BTOPHYHOPO-
THIX OOBIYHO BO3HMKAKT SHTCPOLICIBHO
KaK HapyXHBHE KapMaHH TepBHYHOI
KHUIIKH (CM. T. 2, pH¢. 9.23, X)), ofHaKo
¥ ITONYXCPAOBEIX BCTPEMAIOTCH W OPYTHE
crnocoCGel POPMHPOBAHMA LENOMa (Ha-
MpUMED, WH3OLCIBHDBIN).
Honyxopaoseie NPOSBIASIOT Bee HEOD-
XORHMBIE YepThl (ayranoMopduu) Deu-
terostomia, a TaKke HMEKT OOHY YHH-
KANBHYIO CTPYKTYPY ~— MEIUaJILHBI He-
MApHBIH JUBEPTHKYI TIEPeAHE KUIIKH,
KOTOPBIH BELIAETCS B POTOLENE (Hemap-
HBLH ¥ TONYXOPHAOBHIX) M MONAEPXKUBACT
MOYeHHO-NPHKAPAUAIBHBIA KOMIUIEKC,
DTOT DHBEPTHKYN HA3BIBACTCA CTOMOXOP-
aoM (cM. puc, 27.5). CHavyana oH pac-
CMATPHBANCA KaK pyOTUMEHTApPHBIA Ho-
TOXOPA — CTPYKTYPA, FTOMONOTHMHASA XOP-
ae vy Chordata, K KOTOPBIM OTHOCHTCS M
MO3BOHOYHEIE. B JOTIONHEHHE K CTOMO-
XOpIoy MONYXOpOOBEIC MMEKIOT €LIE ABa
NMPH3HAKA, COIMXAOLINE HX ¢ XOPIOBEI~
MH. [IepBHi — 3TO HAIMYKHE OXHON WIH
HECKOJBKO Tap XabepHEBIX Iuenei (Tak
Ha3bIBAKOT OTBEPCTHA B CTEHKE IMIOTKH
He3aBUCHMO OT UX (POpPMEI), KOTGpPHIE
NIPOXOAAT CKBO3b CTEHKY Tea H OTKpPHI-
BalOTCA Hapyxy. Bropoii — 3To Tak Ha-
3BIBACMBII BOPOTHHYKOBBIH HEPBHEIH THK
{HeBpoOXOpI, cM. pHc. 27.5, A) — KopoT-
KHH OTpe30K IOpcalbHOTO HEpPBHOIO
TAXKA, HAMOMUHACLLIHI AOPCANBHYIO He-
PEHYIC TpYOKY xopaopbiX. XKabepHrie
LICTH MOAYXOPIOBEIX, BEPOATHO, TOMO-

JIOTHYHH TaKOBHIM XOPDAOBHIX H MOTYT
paccMaTpUBATECH KAK YaCTh HCXOOHOTO
I1AHA CTPOEHHA BTOPUYHODOTHIX XHBOT-
HEIX. YT0 KacaeTcqd BOPOTHHYKOBOTO He-
PBHOTO TSXA H CTOMOXCPAA, TO OHH BHIT-
NARAT YHUKATBHBIMH aTTOMOpQHAMH ca-
MHX TTOMYXOPAOBRIX,

Hemichordata MMe0T IBe OCHOBHHE
XKU3HeHHBE (QopMEl. OIWH BapHaHT —
9T0 KPYNHbi¢ YepBeoOpa3Hble OPraHMz-
MBbl — KHIIeuHoapluaume (Enteropne-
usta), ODUHOYHBIE OpPTaHH3MBbI, HACENd-
I0LLHE MATKOE MOPCKOE AHO HA BCEX DIY-
OuHax. Hdpyroit — 310 KphBUlOoXabepHbie
(Pterobranchia) — MiaHkonogoGHbIE
OPTaHN3MEL, KOJIOHMH KOTOPHIX PacTyT Ha
TBEPARIX MOPCKHMX. CYOCTpaTax M COCTOAT
H3 MHOXECTBA KPOUIEYHBIX 3001 00B,

ENTEROPNEUSTAC

B coctas xuumeyHoapammx (Entero-
pneusta) Bxoaat 70 BUIOB. DTO ITaBHbIM
obpa3oM mpeacTaBHTENH GeHTOCA HE-
OONMBITIX TYOHH, HO HECKONBKO BHAOB
BCTPEYAETCA B MMYGOKHX BOJAX H B CO-
00LLECTBAX THAPOTEPMANEHBIX HCTOMHH-
koe. Hexotopeie, Takue, Kax BHOH poaa
Piychodera, XUMBYT 1101 KAMHAMH H pa-
KOBMHaMH, Apyrue (Kak, HampHMED, BU-
OBl ponoB Saccoglossus u Balanoglossus)
CTPOST BBICT/IAHHBIE CIII3BIO HOPKH B ITe
U necke. IToBepxHOCTE OcafKka B TIpH-
JHEHO-OTIMBHOM 30HE YacTO yCcedaHa H3-
BHTHIMH (DeKATBHBIMH IMHYPAMH 3THX
XKHBOTHBIX (cM. puc. 27.4, E). Ina on-
HOTO BHAA 13 SNOHCKOro MOpA (ero Tou-
HOE HAa3BAHHUE NTOKA HE YCTAHOBICHO) OT-
MeldeHa CIIOCOOHOCTE K ILTABaHHIO.

®OPMA TEJIA

KrmeyHonpimaiine — GONBLIKE,
MATKHC M JICTKO PBYLUHCCH XHBOTHBIC, B
QONDLIMHCTBE CBOCM HMEIOLUIHE IIKHY
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PecHUYHas KmeTka

Kenesucroe KneTkn
CeHcopHast KIeTKa
HepeHbiit cnoi
BajanpHas TLIACTHHKA

Henom

10—45 cM. Saccoglossus kowalevskii ume-
€T WIMHY 15 cM, a cxoxwmii ¢ HUM Balano-
glossus aurantiacus ¢ 10T0-BOCTOYHOIO
noGepexnpsa CoeauneHunix [lTatos Ame-
PUKH gocturact 1 m (cM. pHc. 27.1, A).
CambIit GonBLIONH M3 ONMUCAHHEBIX KHILEeY-
HOABINIAIMX B. gigas, pacnpocTpaHeH-
HHIH oT Bpaswnuu no Ceseproit Kapo-
JIMHLI, B AJTHHY MPEBBILAET 2,5 M H CTpo-
HT HOPKH JVIHHOMH 3 M,

WMes nemo ¢ KpUBBIMH KHUIIEYHOAbI-
MIAMHMH, TPYIHO YCTAHOBHTE MX IUTH-
Hy, TIOTOMY 4TO MX TENO JIETKO PBETCA
Ha YacTH, ec/iH 6path ero pykamu. B He-
TIOBPEXACHHOM COCTOAHHM pasIHyaioT-
¢4 TPH OTAENA HUIHHIPHYECKOTO TeNna —
nepenHuit XoboToK (MpoTocoMa), KopoT-
KHH, CPeIHHII BOPOTHHYOK (Me3ocoma)
H JUIKHHOEC TYAOBHINE {METACOMA; CM.
puc. 27.1, B). BripoueM, TynoBHIne pel-
KO HOCTaeTcs LHeAHM B PYKH HUCCIeao-
BaTeJi.,

Myckyaucrsiil xo60TOK OBLIMHO KO-
POTKHH K Gonee WK MeHee KOHWYESCKHIA
(eMm. puc. 27.1, 4, B, C), Ho y Saccoglossus
OH JUIHHHBIH W TOHKMH (CM. puc. 27 4, B).
X0BoTOK ApUKPEMISeTc K BOPOTHHYKY
CO CITHHHO# CTOPOHBI TOHKMM, HO KpeIl-
KM cTedeankoM (cM. puc. 27.1, F). Bo-
POTHHYOK TIPEACTABISET CoODI KOpoT-
KUA LUWIHHAP, KOTOPHIH, OTKPBbIBAsACh
cnepenH, GopMHpyeT HPOKHIt POT (CM.
puc. 27.4, 7). BopoTHHYOK OKpyXaeT U
YaCTHYHO NOKPBIBAET cTeOeneK M 3aNHMIT

STHIepMEC

Konsuepas Mycky1aTypa
Paananenas Myckyaarypa
[IponomeHas Myckynarypa

Puc. 27.2. CreHka tena nony-
XOpHOBOTO,
CTeHKa Tena NHWeHa KYTHKYAB
H MOXET GHTH Kak MOHOULTHAD~
HO#l (¥ KpBUTOXaGepHEIX), TaK H
MYABTHIIHAHAPHON (Y KHUIeyHo~
geieanpixy, Lemom BueTAaH Me-
30TeIHEM, KOTOPHI (OpMHpyer
MYCKYAATYPY: cnelHaTH3HpOoBaH-.

HBI MEPHTOHEYM OTCYTCTBYET
MeaoTennit P ™ YICTEY:

KOHell Xx060TKa. ¥ HEKOTOpbhIX BHAOB
X060TOK BMECTE C BOPOTHHYKOM HaMoO-
MMHAIOT XENYOb W €ro IJIIOCKY, OTCIona
AHIMIMUCKOE HAa3BaHHE 3TOM TPYMIb
XKHBOTHBIX -~ «aCOIN WOIMIS» — KUILEY-
HONBILIATIHE, .
Tynosunie, pasneNeHHOe Ha 30HHI,
cocraBnser Gonblylo 4Yacth Tena. Tpu
30HB! TYJIOBHINA (CIIEpean HA3AI) HA3BL-
BaoTCA GPaHXHOTEHUTANBHEIM, TIEYCHOY-
HBIM H HHTECTHHANABHBIM OTOEIAMH.
BpanxuoreHHTANBHBIL OTAEA HECET ABA
pana xabepusix nop (cM. puc. 27.1, A).
XaGepHble MOpsl MpedcTABIAIT OGO
OTBEPCTHA B CTEHKE TeNa, OTKPhIBAKOIIN-
ecsl HapyXxy H COOBLIAIIIHEC ¢ BHYT-
DPEHHHMH IIOTOYHBLIMY XKA0EpHEIMH Liie-
namu, Ilo Gokam OT HBYX pAmoB Xxabep-
HEIX TIOP PACTIONAraloTcd TAKKe ABa He-
BBICOKUX, NMPOAONBHLIX TF¢HHTANBHEIX
rpedHA (Kak y Saccoglossus, Schizocardium
U IpYFUX) MAM Xe nBa (Balanoglossus,
Prychodera) wiv yerwipe (y Stereobalanus)

" WHMPOKMX, KPLUIOBHAHHX reHHTAMBHbEX

Kpbuia (cM. puc. 27.1, 4; 27.5, B). Cne-
UHATH3HPOBAHHEIN nNeYyeHOuHbtl oTaen
caenyer 3a OpaHXHONeHHTATBHEIM OTe-
JIOM. ¥ MHOTHX KPYMHbBIX BUIOB OH HeceT
MHOIOYMC/ICHHEE TIAIbLEBUIHEIE NTOBE
BBIPOCTBI KHILEYHHKA, HAZHIBAEMBIC Ie-
YeHOTHMMH oTpocTKAME. [lOBEpPXHOCTE
TeA BBICTYTIAET HAA NEYeHOYHBEIMHU OT-
POCTKaMH B BHAE IBYX PSANOB BHIPOCTOR
Ha CIIMHHOM cTOpOoHe {(cM. puc. 27.1, A).
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" [leyeHOYHBIE OTPOCTKM BBICTJIAHBI KH-
IEYHBIM racTpoaepMucom. IMHHBLMI
HWIMHAPUYECKUI KHIICYHbIH oTAen 3a-
BEPLUACT TYJIOBUILLE W TAHETCH Ha3zaa oo
TEPMUHABHOTO aHAJILHOTO OTBEPCTHSI,

SnuaepMuc KUIIEYHOMBIIIAILIMX JIN-
IIEH KYTUKYJIbI, HECET PECHUYKHM U KO-
POTKHE MUKPOBOPCMHKHK M Oorar xene-
3UCTBIMU KJieTKamu (puc. 27.2). XKene-
3UCTBIE KIETKHM, KOTOpbie 0COOEHHO
OOMIbHBI HA KOHYHKE X0B0TKa ¥ HA BO-
POTHHYKE, OTBEYAIOT 32 CEKPELHIO CJINU-
3uctoit obonouku Tena. Hekoropsie xe-
JIe3UCThIe KJIETKN IMPOAYUHPYIOT OpOM-
cojiepxkallue COeJMHEHHUsI, KOTOpbIE
TIPUAAIOT KMBOTHBIM CHIIbHBIN MEIMIIHH-
CKMH 3armax ¥ MOryT 3allMILaTh MX OT
HakTepuanbHON MHGMEKIMH WMITH OT XKH-

BOTHBIX-XMLIHUKOB. baszanbHaa memGpa-
Ha M COENMHMTENLHO-TKAHHAS JepMa
JiexKat noj 3MUAEPMUCOM, HO JIepMalib-
Hbl€ BOJIOKHA Pa3BUTHI ¥ OPraHU30BAHBI
HE O4YeHb XOPOIIO, C YeM, BO3MOXKHO,
CBsi3aHa XPYMKOCTh TeJa.

HEJIOMbI, MYCKVIJIATYPA
N JIOKOMOLIUA

Knuieunoapimaniuye, mogobHO UI10-
KOXHM M LIETUHKOYETIOCTHBIM, Mpe-
CTaBIA0T OO0 TPULIETTOMUYECKUX K-
BOTHBIX. ENMHCTBEHHBINH HEMAPHBII TPO-
TOLE/Ib 3aHUMAeT XODOTOK, napa Me3o-
LieJIei HAXOAUTCS B BOPOTHUYKE M Tapa
MeTalleseil pacronaraeTcs B TYJIOBULIE

Mpotouens /47 o - Koabuessie Mbius Yactuusl
3 TTHLITH
MesotensHbIi I’noucpymocl [Moweuno- ‘-
AMBEPTHKY ¢ TepHKapaInaibHbli S
[Tporok xoboTka _— Cepaue KOMILIEKC
(MeTaHedpHarit) /-
S CroMoxo ;
IMopa xo6oTka ™\ _— Cenra s * Porosoe
__—— OTBEpCTHE
Mesouens — - % ; i
X JopcanbHblii
IMepuremansHeiii | KpPOBEHOCHKIH cocyl
LIESIOM 1 | BykkanbHas
Cenra J' MoJI0CTh
A " PaananbHas MBILILA
Me3soLensHbIi P o
MPOTOK H,0
(MeTaHedpuamii) Kabe
Has
e TOHaJ],a IEICJTB g nHLL[CBOJl
Metauens —
[Mopa -
PerpakTop L
TYJIOBHIIA X
— Kuieunuk
MeveHounsie
____ Pagpwanshas OTPOCTKH 5s
MBILLILA
~ 3anusa
KMILKa
4 ‘.IH “~__ AHanbHOE
. oTBEpCTHE

Puc. 27.3. AHaTtOMMsI KMIIEYHOABIIIALIHX;

A — MblievHas, KPOBEHOCHAs W LIEJOMHWYECKAs CHCTEMbl (BHI C IOPCAILHOW CTOPOHHL); b5 — nmuesa-

PHTEIBHAA CHCTEMA, MOKA3AH NYTH THILH Hﬁ)’,ﬂaﬂBHHBP_BGHH yepes rmoTovuHbIe )I(aﬁeDthC Heau
NIps /] arassiC. o/
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1D

Jeuxenne gactull,

KOTOpBIE GYIYT OTOPOIIEHb! OrbpolieHHBIE YACTHIIbI

/ [Moackn
0TOpOIIEHHBIX
JACTHLL

Ve BOPOTHHHOK
JlBiKeHHe YacTHLL, : Hopka
KOTOpBIC GYIyT o
MPOTJIOYEeHE] 4
IMpeopanbHbrit
PECHHYHEIH OpraH
b E

Puc. 27.4. PriThe HOPKM, MUTAHME W BbUIeTeHWe DEKATUH Y KMILIEYHOMBILALINX;

A— I — KHIIEYHOABIIAIIHNE POIOT HOPKH, HCITONB3YS HAIPABICHHBIE HA3AJ MEPUCTANLTHYCCKIE COKpPA-
LEHHSE MYCKYJIUCTOrO X060TKA, CONPOBOXKIaeMble GHEHMEM TMOBEPXHOCTHBIX PECHHYEK, KOTOPHIE OTHO-
CAT MECOK Hasajl BAOJb Teaa; /] — Npu MUTAHUM YaCTHILLI YIABTHBAIOTCA CM3BIO HA MOBEPXHOCTH Tena
M TPAHCHOPTHPYIOTCHA PeCHUYKaMH Ko pry. HenpuromHeie B nuiry 9acTHIKM nepeHocsTes Ha oBomok
BOPOTHMYKA M KOJbLAMM ABWXKYTCH Hazan, E — sanuuit koneu u deKaibHBIE HIHYPB TUTAHTCKOTO KH-
wedHonbiauiero Balanoglossus gigas Ha NOBEPXHOCTH OGHAKEHHOTO OTANBOM necka. Juamerp mmypa —
npubinsurensio 1 cm (E — usmeneno u nepepucosano no Burdon-Jones C. 1956, Observations on the entero-
pneust, Protoglossus kohleri. Proc. Zool. Soc. Lond. 127: 35)

(puc. 27.3, A). Centhl pasrpaHM4YMBAIOT pbI€ TIPOXOMIST Yepe3 BOPOTHUUKOBO-TY-

9TH TPH LIEJTOMUYECKUX OTAENa, a J0p-
CaJlbHbIM M BEHTPAJIbHbIA ME3EHTEPUHU
Pa3[endioT LEeJOMbl BODOTHMYKA M Ty-
JIOBMIL@A Ha IIPaBYIO U JIEBYIO TIOJIOBUHBI.
ITpoTouenb OTKpBIBAETCS HAPYXKY Ha Jie-
BOW CTOpOHEe X00OTKOBOro crebeiibka
OIHUM MAIEHLKMM OTBEPCTHEM — X000T-
KOBO# nopo# (Hedpunuornop; puc. 27.3, A).
Mesouenu BMeIAwT mapy MetaHegpu-
JIieB — Me30meibHbie MPOTOKH, — KOTO-

JIOBMLIHYIO CENTY U OTKPBIBAIOTCS B MEp-
BYIO I1apy XabGepHbIX MeLIKOB (puc, 27.3,
A). Merauenb JUIIEH LEJOMHYECKHX
MIPOTOKOB, 33 MCKIIOYEHUEM FOHOIYKTOB,
OINUCAHHBIX HUXKE.
CrieuManu3upoBaHHbie LEJIOMUYEC-
KHE OUBEPTUKYJBI TSHYTCS M3 OAHOTO
OT[e]a Tejaa B Apyroii. /Isa nepuremasn-
HBIX IEJIOMA, KaXIbIi U3 KOTOPHIX SIBJIS-
€TCS MeTale/IbHbIM AUBEPTUKYIOM, Oe-

Puc. 27.5. Cxema opranusaunu Enteropneusta u Pterobranchia:

A — carnTraibHBIA cpe3 KMIIeYHOAbIIANEro; b — nonepeunslii cpes uepes GpaHxHOTeHUTAILHBIA OT/e
(rmoTky) kumewHonbuamero Balanoglossus aurantiacus. KabepHrie Mopbl Ha TAKOM cpe3e BHAHBI ObIThL He
MIOJDKHBI, OHAKO OHH HAPHCOBAHBI 781 TOrO, YTOOL NMOKA3aTh UX nonoxeHue. CTPEIKM YKa3BIBAOT Ha-
ApaBieHne JABMKEHHA 4acTHll MUK, CTEHKM INIOTKM COMPHKACAIOTCS, HO He CAMBAIOTCH APYI C JAPYTOM
B MECTE Iepexota Mexy OpaHXHAIBHBIM M MULIEBLIM KaHATAMI; B — caruTraibHbii cpes KphuioxafepHoro

hlpz/ijurassic.rof
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PYT HAYaJIo HA BOPOTHHYKOBO-TY/IOBHIL-
HOH CenTe M TAHYTCS BHepel CKBO3b BO-
POTHMYKOBLEIH OTOEeN, OKaHYHBASCH B
X000TKOBOM cTefenbke (CM. pHc. 27.3, A).
OHH Ha3BIBAKOTCS MEePUTeMATbHbBIMH Lie-
JIOMaMH, TOCKCGIBKY PAcIIoIaralTcs 1o
6okaMm JOPCANBHOTO KPOBEHOCHOTC CO-
Cyla B BOPOTHHYKOBOM OTASNE, OMHAKO
OHH, BEPOATHO, HIPAKT HeGOMBIUYIO
POJIE B MMPKYIALUHH XUIKOCTH HWIH BO-
oblue He UuTpaloT Takoi poau. Mx Meso-
Teuil NpeACTaBAeH XOpPOiUo pa3sBUTOH
NpOAOABHON MYCKYNAaTYpO#, OCHORHAA
dbyHKIMA KOTOPOi — BraruBaHue x060T-
K4 B BOPOTHHYOK H 3aMHKAHHE PTa.
Henomuyeckast BRICTHAKA MPeICTaB-
JICHA OMHOCNONHBIM ME30TETHEM, COCTO-
ANUM NPEUMYILECTBEHHO H3 TIAAKHX
SMHTENHANBHO-MBIIIEYHBIX KIEeTOK. Kax-
JAAad H3 TaKKUX KJIETOK HeceT ¢IHHCTBEH-
HBIH XT'YTHK, KOTOPHIH crocoGCTByeT

PanHansHue
MHBIIJEYHEIE BONOKHA

Konblenbie Mpimeynne <OSAHHHTENBHO-
BOMIOKHA TKaHHas
ob0MouYKa

CTOMOXOPAA

Puc. 27.6. CxeMa nonepeaHoro cpesa cToMo-
X0pda KMLIeYHOIBILIUALHX.

CBoeit XeCTKOCTBIO CTOMOXOPI YACTHYHO O643aH
BHYTPHKJIETOMHBIM BAKYOIAM W MBIIUEYHBIM (K-
JIAMEHTAM, 0AHAKO OCHOBHEIM CKENeTHHM 376-
MEHTOM ABIAETCA CHABHO YILIGTHEHHAS YACTh BHe-
KACTOYHOI COETHHNTENBHO-TKAHHOM 050NI09KH —
CKeNleTHHI 3neMeHT XoboTka. OH yXpemaser co-
CIHHEHNE MeXAY XO60TKOM H BOPOTHHYKOM H
BMECTE CO CTOMOXOpAOM (OPDMHDYET XKECTKYIO
WIATQOPMY OMA MOLIEPKKH CEPAia

HIHPKYNSLHH LeJaOMUYecKoit AKHIKOCTH.
MubisieuHEle KAETKH YaCTHYHO ITOApa3-
JeJICHB Ha OBa cnos (BCeBIOCTPATH(H-
KalMA): MIOX0 PA3IBUTYIO BHEIUIHIOO
KOJIBLIEBYIO MYCKYNATYPY H XOPOLIO pa3-
BHTYIO BHYTPEHHIOIO NPONONBHYIC MYC-
Kynarypy (cM. puc. 27.2). Kpome Toro,
UMEIOTCH palHajbHble MBIDIERI, KaX/1as
M3 KOTOpBIX NMPeICTABAEHA €AMHCTBEH- |
HBIM BONMOKHOM. Mx cokpamenusa dys-

'KUHOHAJIBHO JOMOMHAIOT Ciabble KOJMb-

LeBble MBILULUE (cM. puc, 27.2; 27.3, 4,
27.5, A). Myckynarypa HauGonee xopo-
o pa3BUTa B X060TKE W TYJAOBULIE.
[IpononpHad MyckynaTypa TYJOBHILA
oOBIYHO pa3fensercs Ha Tapy Jopcaib-
HBIX MBIWL M Mapy XOPOWO Pa3BHTHIX
BEHTPONATEPAJbHBIX MBILIII, KOTOpbie
SABNAIOTCS TIABHBIMH MBIIILIAMH, YKOpa-
YHBAIOIWMMHA TYAOBHIIE, Kak npasuno,
KHIIEYHOALIIALURE — HETOPOILIHBLIE
XKHUBOTHBIE, KOTOpPBIE MEJIEHHO II0J34-
T WIH POIOT, HCMIOAb3YA 0BpaTHEIe Tie-
pMCTaNbTHYECKHE COKpallleHUs X0B0TKa.,
ITocne Toro xak XoGOTOK NMPOABHHYIICH
H 3AKOPUACA, TYIOBHILE H BOPOTHHYOK
MOATATHBAXTCA BNEPEl, H LMK TIOBTO-
pseTca (puc. 27.4, A—1T).

CKEJIET

B mpouecce aBuxeHnsa MBILLILI Ha-
XOOATCA B aHTATOHUCTHYECKHX OTHOLIE-
HHMAX ¢ XUAKOCTBIO LENOMa (KOTOpast Bbl-
TIOIHACT GYHKUHH XUAKOTO CKEeeTa, —

IIpumeu. ped.). B nomonHeHWe K Leno-

MHYECKOMY XKHAKOMY CKeJIETY KHIIEYHO-
ObanEe obaatanT IBYMA CNCLHATH-
3UPOBAHHBIMH XECTKUMH, KOJUIATCHOBEI~
MH CKeJleTaMi — OPaHXHAILHBEIM CReNe-
TOM 1A [IOONEDXKKHA [JOTKH W Xabep-
HBIX wWwieneii (puc. 27.5, b; 27.7, B) u xo-
DoTxoBRIM cKeneToM (pHc. 27.5, A; 27.6).
IMocneanwmit npeactapnen Y-obpasHbim -
MEMEHTOM, KOTOPHIA cKperviaer xoGo-
TOK ¢ BOPDOTHUYKOM H YKpPEILIAET TOH-
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Puc. 27.7. XKaGepHbie iienu v UHPKYIALMSA KPOBH Y KHIICUHOABIIALINX:

A — cxema UMPKYNSLMM KPOBH B TNOTOYHON 001acTH; MepeaHuii KOHel ciesa. Hesamrrpuxosannsie

CTPEJIKH TOKA3BIBAIOT TEYEHUE KPOBH B JOPCAILHOM M BEHTPAIBHOM KPOBEHOCHLIX cOCymax. 3amrrpuxo-

BAHHbLIC CTPEJIKM YKA3blBAIOT MPEATNONI0XKUTEe/IbHOE HAaNpaBleHHe TeueHus KPoBH B kabpax. Paccrosnme

mexiy U-obpasubiMu xaGepHLIMH LIEMSIMH CHIBHO YBEIWYeHO, 5 — thororpadms kabepHBIX 1enei
C BHYTPEHHEH CTOPOHBI TOTKH

KU crebenek xoborka. OcHoBaHMe OYyK-
BbI «Y» BCTaBJIEHO B cTeOeseK, a /1Be BeT-
BH «Y» 3aKperuieHbl B IOPCATbHOM CTEH-
Ke BopoTHUYKA. (OcHOBaHMe BYKBBI «Y»
HaTpaBJIeHO BIiepel, a BepXHsIsl pa3Bui-
Ka — Hasan. — [lpumey. ped.)

IMUIINEBAPUTEJIbHAS CUCTEMA
N INTUTAHUE

[TunieBapuTeibHBIN TPAKT NpeaCcTaB-
JisieT coboit nmpsamyio Tpyoky, nudppepeH-
LIHPOBAHHYIO HA HECKOJIBKO OT/ENIOB (CM.
puc. 27.3, b). Por — mmpokoe repe-
[Hee OTBEPCTHE UMIMHIPHYECKOTO BO-
POTHUYKA — 3aKpbIBaeTcsl, Korma xobo-
TOK BTATMBaeTcs Hasal (Tak npobka 3ak-
PhIBaeT ropJsiko Oyreuiku). Pot Bener
B OYKKaJIBHYI0 MOJOCTH BHYTPHU BOPOT-
Huuka (cM. puc. 27.3, b). Cromoxopa
BBIIAETCSI KITEPENU OT CepeiHbl J0p-
CAIbHON CTEHKM OYKKaJNbHON MOJIOCTH,
TPOXOIUT Yepes crebesiek U BXOIUT B XO-

h \o&

6oTOK, rae pacrionaraercs Moa cepiauem
¥ MOYKO# (onucaHo aajiee; cM. puc. 27.3,
b; 27.5, A; 27.6). BykkanbHasi noJjiocTh
COEMHSIETCS C IJIOTKO#, KoTopas 3aHu-
MaeT OpaHXuaJbHbIN OTIEN TYJIOBMLIA U
o OOKaM NMPOHM3BIBACTCS MAPHBIMH Ka-
OepHBIMU WEASIMHA. Y MHOTHX KHIIEY-
HOIBILIAUIUX, TAKMX, KaK Buabl Balano-
glossus v Ptychodera, rnotka pasneneHa
Ha BEPXHUIT OpanXMANLHBIN KAHAJ C Xa-
OepHBIMU 1LEASIMU M PECUPaTOpPHbIM
BOIHBIM TEYEHUEM W BEHTPaJbHBIN MU~
HIEBOM KaHAJ, 110 KOTOPOMY TTHIIIA TPaHC-
MOPTUPYETCS Ha3aj, K MUILIEBOAY W KU-
IeYHMKY (cM. puc. 27.5, b).

[moTka coeanHsieTcsi ¢ KOPOTKUM MH-
LIEBOJOM, B KOTOPOM YHACTHYKM TIUILLA
CMEIIMBAIOTCS BO CJIM3bIO B CIM3UCTBI
WHyp. Y BUIOB pona Schizocardium v pon-
CTBEHHBIX POMIOB MPOCTHIE OBATLHEIEC NH-
IHEBO/IHBIE NOPBI (IPEITONIAraloT, YTO OHM
npeacTasisioT coboil romonorn yrpo-
IUEHHBIX XabepHbIX wweneit. — [pumey.
ped.), KOTopbie OTKPbIBAIOTCS U3 MUIIe-
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BOJa MPSAMO B OKPYXAIOILYIO CPEay, CIIo-

CO6CTBYIOT YAAIEHHIO U3GHITKA BOOH H3.

MHIIEBOro WHypa (cM. puc. 27.3, F).

OcransHasg YacTh NMIEBAPHTEIBLHO-
ro TpakTa - xHueyHukK. Ero nepegHHii,
NeYeHOTHHIH, OTOSN NpeacTaniaeT cofoll
Y44CTOK BHEKJIETOYHOIO MHIIEBAPEHHA,
33 KOTOPHIM CIeAyeT BHYTPHEJIETOYHOE
TMUIIEBAPEHHe M CKARAHPOBAHHE TUTA-
TEJIBHBIX BEUIECTB (B ITeYCHOYHBIX OTPO-
CTKaX, eC/IM OHU NIPHCYTCTBYIOT). 3amHss
KHIIKA YTUIOTHAET (PeKaNbHBIE MACCH M
OTIPARIAET X K TEPMHUHATBHOMY aHA/b-
HOMY OTBEPCTHIO, KOTOPOE H BEIBOIMT
(dexayHM B BUAE UTHHHBIX LIHYPOB {CM.
puc. 27.4, E).

Kuiieysoapiaiuye MOTYT IMHTATHCH
OCaJIKOM, B3BEeIIEHHON B BOIe IMMHIIEH
HJIM XK€ ¥ TeM W IpYTHM. Poiouie BUIH
SIBJISIIOTCH MPeUMYRICCTEEHHO MOTpetH-
TENAMH OCAAKOB, OHHM MHOIIOWIAIOT Me-
COK M WI H NepeBapHBal0T colepxallce
B HMX OpraHH4YecKoe BeljecTBo. He-
CKOJIBKO BHIOB BBICOBHIBAIOT X00OTOK H3
OTBEPCTHA HOPKH H COOMpaOT H3 BOABI
B3BelIeHHBIN Matepnan. HegasHo omnm-
caHHui BUaO Harrimania planktophilus us
CEeBepo-3aNaIHON yacTtd Tuxoro okeasa
ABJACTCA TMOJ3eMHHEM HNOTpeOHTENEM
B3BELISHHOM TIMILH.

Y norpeGureneii ocaaka IETPHT yiaB-
JIHBAeTCA PECHUYHBIM 3MHATEAHEM X000T-
Ka H peCHUYKAMH TPAHCIIOPTHPYETCA KO
pry. HexoTtopas 4acTh MHIIEBOIO MaTe-
pHaNIa OCTYITAET B POTOBOE OTBEPCTHE C
BEHTPANBHOH CTOPOHEI, MPOXOH 4epes
HerNyGOKMiT pecHHYHBIH Xeno0oK —
npeopanbabil pecHumanbii opran (ITIOPO),
pPaCIoNOXeHHBIA B 3agHeH YacTH X060T-
Ka (cM. puc. 27.4, /). [TIOPO ynasnusa-
€T MeNbYaillliBFe YACTUUMKH M 3aTeM Ha-
IpaBIsieT X B poT. YacTULH, He npu-
TOOHHE B IHILY, IEPENpaBIIIOTCA Ha-
341 BOOJAbL BOPOTHHKA H TYAOBHILIA H 3a-
TeM OTOpacklBaloTes (cM. puc. 27.4, J).
ITorpe6GuTeny B3BELICHHOM MUILA VaB-
JIMBAIOT B3BEIUCHHBIH MaTEPHaN CIH3bIO

Ha x000TKe, MomoBHO moTpebuTenaM
OCalKOB, OAHAKO CO3JABAEMbIIT PECHRY-
KaMH XabepHBIX WIeJel IOTOK BOJHI
TPAHCIIOPTHPYET YACTULB! IMIUH MPAMO
B [IOTKY. KakK TOJNBKO YACTHIH TIOMAaa-
10T B IMIOTKY, OHH MPHIMIAOT K CAH3H,
CEKPETHPYEMOI IMOTOUHOM BRICTHAKOH,
CK/IecHHbBIE YacTHUBI IO BEHTPANbHOM
CTOPOHE TPaHCIIOPTHPYIOTCA K [JIOTOY-
HOMY NUILEBOMY KAHANY, €CJIH OH HpH-
CYTCTBYeT {cM. puc. 27.5, B), UNH K BeH-
TPANBHOM CpeIMHHOMN MMHHH IMIOTKH {rn-
noGpaHXHaAbHE rpebens). [No nmuie-
BOMY KaHaTy WIH 110 THIIOGPaHXHANTEHO-
My FpebHIO CH3b ¢ KPYTIHHKAMY ITHILK
OBHXETCA B HULUERO Dnaroaaps GHEHUIO
pecHHYEK.

JBa 0GBIMHBIX POIOILIHX KHILIECYHOTLI-
wawmx — Saccoglossus kowalevskii {cMm.
puc. 27.1, B) u Balanoglossus aurantiacus
{cM. puc. 27.1, A) — oburawr B U-06-
Pa3HBIX HODKAX M NPEeACTARIAIOT CODOi
norpebuTeneli MOBEPXHOCTHHIX CIOEB
ocaika, OIHAKO CIIOCOOH MHTAHKA ¥ HUX
ABHO PAXNTMMHH. Saccoglossus BRITATHRA~
€T CBOH ANMHHHHH X000TOK M3 OTBEPCTHA
HOPKH W HAaIIPaBIAeT €T0 paaHaIbHO HAl
[IOBEPXHOCTBIO Ocamka (cM. puc. 27.1, E).
B T0 BpeMaA MOKa OH BBITSHYT, PECHHY-
KU Ha X0BOTKE MEpelpaBiadioT MOBEpX-
HOCTHBIH JeTput ko pry. [ocae nepuo-
Ja ITHTaHHA X000TOK HA HEKOT Opoe Bpe-
M$ BTATHBAGTCH, @ 3aTeM BHOBDL BEITATH-
BaeTCA B HOBOM HamparieHuHd. B pesynb-
TaTe TIOCNE HECKOJBKHX LIMKIOB THTa-
HUs X000TOK Saccoglossus 06pasyeT BOK-

. PYT BXOHa B CBOKO HOPKY CEPHIO pacxo-

IOALUXCSE Ay9aMi 60po3noK, HaTIOMHHA-
IOILYVIO CITHLE! KOJECA — PO3ETKY NHTA-
HHA. Y Balanoglossus HopKa B THITHYHOM
Cly4ae HMMeeT ABa [TOBEPXHOCTHBIX OT-
BEPCTHS, a TAKXE TpeTbe YINybleHue,
HallOMHHAIOLLEE KPATEP, — BOPOHKY HH-
TaHMA, KOTOPAas JSKUT Hal TONIOBHBIM
KOHLIOM HOpPKH {(cM. puc. 27.1, 1I). Bo
BpeMs KopMueHHd Balanoglossus pacno-
Jlaraet CBOM X000TOK ¥ AHA BOpPOHKU
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nuTaHna. Korma oH yloasser necok us
OCHOBAaHHA BOPOHKH, MOBEPXHOCTHBIN
OETpUT, GOTaTRIl OPFAHMYECKMM Belle-
CTBOM, IANAET B BOPOHKY W MPOINIATHI-
BACTCH XKUBOTHHIM. TakuM oOpasoM,
Balanogilossus cniocobeH muTaThca opra-
HHYECKHM ITOBEPXHOCTHHIM AETPHTOM,
Heé nmoxupad ceoed GesomacHoi HOpKH.

Mepuomaecku Saccoglossus u Balanoglos- .

Sus TIEPEMELIAIOTCS B CBOUX HOPKAX Ha-
3all, BLICTABNIFIOT AHATILHOE OTBEPCTHE Ha
MOBEPXHOCTH U BbiJABITHBAIOT CKpPYYeH-
Hble ekanbHble Macchl {cM. puc. 27.4, F).

TA300BEMEH

Inmotounbie kabepHble 1eau mpen-
crapgT coboil y3kue U-obpasHbie oT-
BEPCTHA B CTEHKE TNOTKH, KOTOPBIE BHI-
NOJHAIOT QYHKIMK ra3oo0MeHa, yaane-
HHA H30LITKAa BOAH M3 3aTTIOYeHHOH
IHIOH H, ¥ HEKOTOPBIX BHAOB, Y4ACTBY-
10T B [TUTAHWH B3BEIEHHBIMH 9acTHIIA-
MH {cM. pHc. 27.5, 4; 27.7). KonmunuecTso
menel y pasHeIX BHIOB BapbHpyeT OT
HecKONbKHX 1m0 200 map u Gonee. Io-
CEIOBATECNBHOE PACTIONOXEHHE MAPHBIX
XabepHBIX Lueneil U COMYTCTBYIOHIHX MM
CTPYKTYDP Ha3HBacTCA OpamxnoMepnei
(= xabepHble CETMEHTH).

ZKaGepHbIe 1111 H3HYTPH OIIHPAIOT-
CA Ha XeCTKHIl KoJnareHoBH il OpaHxi-
anbHEIN ckeneT. CKeneT COCTONT U3 Cce-
PHH XaGepHBbIX MEPEropoaoK, IIepeMexa-
IOIIHXCA ¢ 93bIYKOBEIMH TIEpEeropoaKa-
MH. Kaxnas xabepmas neperopoaka,
HMewas GopMy WMIWITBKH, NTOLIePXH-
BaeT XkaOepHYIO IWeNb COOKY M OKPYKAeT
€¢ ¢ JOpCaNEHONH CTOPOHBI HanomobHe
apxH. f3paKoBaR HeperopoIKa IIpeacTaB-
Js1eT co60H BHPOCT, HANPABJCHHBIH BHU3
OT BOPCaNbHOI apku xabepHoii mepero-
POIKH, KOTOPBIA Pa3neaAeT H3HAYATLHO
OBAILHYIO XaBePHYIO WIeNb, NpHIaBas eif
U-obpasnyio dopmy (cM. pHc. 27.7, 4, B),
Y MHOTHX BMBOB, HO He ¥ Saccoglossus,

MNONEPCIHHE MIACTHHKH, HA3bIBRAa¢MbIe
CHHANTHKY/IAMH, MEPEKPHBAIOT Xabep-
HYIO LUeJAb H COCAUHAIT XafepHyIo H
A3bIYKOBYIO NEPETOPOAKH. CHHAIITH-
KYJIH IIOMOTAIOT NMoaaepXUBaTh Xabep-
HBIE. HIENH OTKPHTHIME W IPOHU3AHEL
KPOBEHOCHBIMH COCYIAMH NMOJOOHO Xa-
GEpHBIM apKaM W SI3bIYKOBBIM IIE€PEro-
poaKam.

Kaxnas xabGepHasd 1meNr OTKpHIBa-
€TCS1 BO BHYTPCHHHH MENIKOBHAHEIN
ATPHEYM — MEIIOYEK, ¢OpazoBaHHBIH
BIIYHMBAHHEM CTCHKM TeJIa B IIpOLECCe
Pa3sBHUTHA, — KOTOPHIA ¥ HEKOTOPHX BU-
IoB (OpMHpYET 3amOJHEHHBIA BOZOI
4eX0N BOKPYT IMOTKH (CM. puc. 27.5, b).
Y GonbIIMHCTBA BUIOB KAXIELi aTpHATIb-
HBIA MEIIIOYEK OTKPHIBACTCS HApYXY A0p-
conmarepalibHOi xabepHoit mopoit. XKa-
6epHBIe MOPHI PACHOJIATAIOTCA MPOIOTL-
HBIMH PAIaMM Ha K&KIoH CTOpOHE TeNa.
CTeHKH XaGepHBIX LIeNei MOKPHTHE pec-
HUYKAMH ¥ CONEpXaT CIVIETEHHE Kpo-
BEHOCHBIX COCYIOB, YYaCTBYIOLIUX B Ta-
3000MeHe. LlenoMuyeckas moBepXHOCTh
HEKOTOPBIX XabepHHEIX COCYAOB HeECeT
TIOJOLIHTHI (CM. « BHYTpeHHHIT TpaHcIopT
M 3KCKpellua»), bHeHHe pecHHYEK Xa-
GepHBIX 1WeNIeH TPEHEepUPYET TOK BOIHI,
KOTOpas TOCTYHAeT B POT U INOTKY, a
3aTeM BBRIXOOUT uepes XalepHbie INenu,
ATPHYMEL U XaOepHEIE MOpPBHI.

BHYTPEHHMI TPAHCIIOPT
H BKCKPELIAA

KposeHnocHad cucTeMa KHMICYHOTBI-
AKX (K MOJXYXOPAOBBIX B LIEJOM) CO-
CTOHMT M3 NEPENHET0 cepalia H ABYX IJIaB-
HBIX COKPaLIAIOIIMXCH COCYIOB — HOp-
CaJIbHOTO KPOBCHOCHOIO cOCyna, Hecy-
LIEro 6eclBETHYIO KPOBL BIICPeN, U BEH-
TPATEHOTO KPOBCHOCHOTO COCYIA, TPaHC-
MOPTHPYIOLIETO ee Ha3al. bonee MenkHe
COCYNBI CHaOXalT CTEHKY Tena, Xabep-
HH€ MEJTH U KPYTHBIE OPIaHBbIL.
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Cepaue pacnionaraercd B 3anHeif 4a-
CTH MpOTOLETA (CM. pHC. 27.3, 4). Chuu-
3y OHO MOIIEPXHBAETCA CTOMOXOPAOM,
A CBEpXY UCOHITRIBAET JaRICHIE MBILICY-
HOM CTEHKH COKpPATHMOI LIeIOMHYECKOL
IIOJIOCTH ~ TMEpUKapaa (cM. puc. 27.5, A).
Cromoxopa nipeacTaBiser coboli cBoero
poaa MOJMYXKECTKYIC MnardopMy, K Ko-
TOPOH NPHANMAETCA Cepalle 3a CYET CO-
KpaIleHHUA IONEPSYHO HCYEPUYSHHOI
MYCKYJIatTypsl nepuxapna, [lpu srom
KPOBb MOCTYNAET C3aAH B IIPOCBET MEX-
Ay CTOMOXOPAOM N IIEPHKAPAOM (3TOT
MPOCEET K MPEACTARNIET COO0I [TOIOCTE
ceprua. — flpusey. ped.y. Kposb BriTas-
KHBA€TCA M3 CepAUA MeATeHHBIME (IIpH-
OnMM3UTENBHO 6 yoapos B | MHH) cokpa-
IIEHUAMH MYCKYIaTypH fepHkapaa. U3
CEPALIA KPOBb TEYET B BBIHOCALIUHE COCY-
ABI 4 TPAHCHOPTHPYETCA K APYTHM YJacT-
KaM, a TaKKe B MHOTOYHC/ICHHBIE, CAe-
N0 3aMKHYTHIC CKJIAAKH CTEHKH cepala.
OTH 3aMOJHEHHBIE KPOBLIO CKAAIKH
(GOpMHPYIOT IOMepyMoc (CM. puc. 27.3,
A; 27.5, A) ¥ OMCHB CUNIBHO YBEIHYHEA-
10T IUIOINAdE TOBEPXHOCTH CEPALA, KOH-
TAKTHPYIOLLEH C XXKUAKOCTHIO MPOTOLICA.
CTeHKa MIOMEPYMIOCca COCTOUT M3 MOZ0-
uuros. Korna cepaue cokpaiaercs,
KpOBbh NpoMABTPOBLIBACTCH CKBO3b
CTEHKY Cepiila B MPOTOLENb, 00pa3ysa
NEPBHYHYIO MOYY, KOTOPad BHIOHIME-
HACTCA 3MUTEIHANBHO-MBIIIETHBIMH
KIeTKAMH Me30Te/THA. 3aTeM MOYa BbI-
XOAMT H3 NMPOTCUENA HAPYyXY Mo X0boT-
KOBOMY NPOTOKY {MeTaHeppHAMiI) H
NIOpY Ha JIeBOH cTOpoHe XOBOTKOBOIO
crebeneka (cM, puc. 27.3, A). Hexorto-
phl¢ KHINEYHOIBIIALME 00JafaoT G-
JMATePabHO-CUMMETPUYHON NMapoii rpo-
TOKOB H NIapoH Nop Ha crebennke.

Ilapa pecHUYHBIX Me30LIE/IbHBIX IIPO-
TOKOB {MeTaHe¢pUINH) OTKpPHIBAIOTCS B
IEPBLIC KAOSPHBIC MENIKH M BEIBOIAT
ME3OLENBHYI0 XKMAKOCTh BO BHEIIHIOW
Cpely, ONHAKO KaKkoii-To onpeaeneHHbI i
YYJaCTOK, OTBETCTBEHHBIH 3a (DIIThTpaliHio

KPOBH, 3[€Ch A0 CHX NOP He HallzieH (cM.
puc. 27.3, A). TlapHne MeTanenn Tyno-
BHIUA JIMIIEHH MetaHedpUaueB, OIHA-
KO ME30TeNHANbHEIE NONOLMNTH BCTPeYa-
IOTCA B KPOBEHOCHEBIX COCYAAX XAGepHEIX
neperopoaok. Caoii moaoLUHTOB OTaeA-
€T KPOBb OT XHIKOCTH TYJOBHIMHOTO
uenoMa. JIMlIeHHbIE MeTaHehpuIraib-
HBIX BHIBOJHBIX OTBEPCTHI, 3TH Gpanxm-
OMepHble NOAOmATH, BEPOATHO, 0becHe-
UMBAKOT JOCTABKY YNLTPahHILTPATa Kpo-
BH, CONEpXKALUerc THTATe/lbHblE Belle-
CTBa, K TYIOBUILIHONM MyCKyNaTrype Yepes
HEJIOMHYECKYIO XKHUIKOCTh UITH YYACTRY-
10T B HOHHO# perynaumy. Ousuonorus
IKCKPEHUH ¥ NOAYXOPIOBBIX HYXKIACTCA
B JanbHeileM H3yYeHHN.

HEPBHAA CHCTEMA

Bapocnrie killeyHogBITALLIHE NHLIe-
HBl OPTAHOB YYBCTE (€AHHCTBEHHEI Be-
POATHBIN OPraH YYBCTB — 3TO NpPeopaiib-
HHH PECHUYHBIR OpPraH, CTPOSHHUE KO-
TOPOTO A0 CUX NMOP HE U3YueHO. — [pu-
Meu. ped.) U IMeloT 6osiee HIH MEHee ae-
UCHTPaNU30BaHHYI0 HEPBHYIO CHCTEMY.
Bce omucanHBle ceHCOpHEBIE CTPYKTYpEI
NpPEACTABACHB! OTAENbHBIMH CEHCOPHBI-
MM PECHHYKAMH, KOTOpBIE IUHPOKO pa3-
6pocaHH B araepMice. OPOopMIEHHBIH
MO3roBoi raHrmui orcyrersyer. HHC
COCTOMT U3 BHYTPHINUAESPMAIbHBIX JIOp-
CAJIbHOTO M BEHTPAJbHOIO HEpPBHEIX
CTBONOB (CM. puc. 27.5, 4, B), xoTophie

.4epe3 ofpenceHHbIe NPOMEXYTKH CB-

3aHHL JPYT ¢ OApYroM nepudepuyecKHMH
HEPBHBIMH KONbilaMK. Bce 3TH HepBHEIE
CTPYKTYPHI CBSI3aHbI MeX Ay coboii nepu-
(dbepHYecKUM HEPBHBIM CIUVIETEHUEM B
TONILE SHIACPMHCA H B CTEHKE KHIIEY-
HHKA. B TynoBuule rnaBHO# (yHKLHCH
JAOPCATIBHOIO CTBONA ARIAETCS MHHEPBa-
IIHA ABYX HEOONBLUMX BOPCANBHBIX MpPo- -
JONMBLHBEIX MBI, TOTIA KaK Qojiee Kpyri-
HBI BCHTPANBHBIA CTBON WHHEPBUPYET
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JAyYlle Pa3BHTYIO BEHTPONATEPAIBHYIO
apy MpOAOIBHEIX MBINL. B KopoTKOM
BOPOTHUYKOBOM OTAEN¢ HOpcanbHBIN
CTBOJI COCAMHACTCA ¢ GoNlee WIH MeHee
NOMLIM CyG3 A pMANBHEIM BOPOTHIYKO-
BBIM CTBOJIOM (HEBPOXOpA; CM. puC. 27.5,
A). IlonocTts BOPOTHUYKOBOIO CTROJA,
KOIIa OHA MMEETCSH, OTKPHIBACTCS Hapy-
XY MEPEEHHM OTBEPCTHEM — HEBPOTOPOM,
PacTIoJIOXEHHHM Ha AOPCANbHOM Kpae
BOPOTHIMYKA (CM. puc. 27.5, A). Heiipo-
HHI BOPCTHUYKOBOTO CTBOMA OTBETCTBEH-
HEI 33 NPOBEACHHE BO3OYXKOCHHA MEXTy
XOGOTKOM U TYNOBHIIEM, OJHAKO HEKO-
TOPHIE H3 HUX MHHEPBUPYIOT MYCKYJ/IaTy-
Py MEPHTEMATBHBIX LIEIOMOB (CM. paHee).
DTa cneuHanH3HPOBaHHAS MYCKYJIaTypa,
HAXOAAMNIAACS B NPAMOM KOHTAKTE C BO-
POTHHYKOBBIM HEPBHEIM CTBOJIOM, BIATH-
BaeT X000TOK B BOPOTHHYOK. B nomoctu
BOPDOTHUYKOBOTO CTBOJIA BCTPEUYANOTCH
PECHHYHEIEC CEHCOPHBIE KMeTKH, hyHKIMA
KOTOPBIX HEH3BECTHA.

BOCIIPOH3BEAEHHUE
H PA3BUTHE

BOJbIIHHCTBO KHMEYHOMb IIANIHX
4acTO Pa3pbIBAIOTCA WIM PACHaJaloTCs Ha
KYCKHM, ecli 6paTe MX B PYKH, 4 TaKxe
MOTYT JIETKO NOBPEXNATLCA B €CTECTBEH-
HBbIX ycnoBHAX. Hanpumep, arnanrruec-
Kas ceepiALlIad ynutka Terebra dislocata
3QI€PEKHBAETCS HA TECOYHBIX PeKANBHBIX
xonMuKax Balanoglossus aurantiacus. Kor-
Ha <«YePBb» BBICTABNACT CBOM HeXHEIN
3AOHWIA KOHYKK 1A nedeKalyM, VAHTKa
OTKYCBIBAET OT HETO KYCOUYEK H MoeHaeT.
KiuieuHORBIWAIIHE JIETKO PEreHepHpY-
10T MOBPEXACHHBIE YYaCTKW, Y MpeAcTa-
BHTe/Iei HECKOITRKHX TAKCOHOB {BKITIOYAs
BHIBI poaos Glossobalanus v Balanoglossus)
OTMEYEHA CHOCOOHOCTE K KIOHANBHOM
PETIPOAYKUMH 33 CUET PparMeHTALIHH.

Kumeynonpmianie — pasmesbHono- |

NbI¢ JKMBOTHBIE, KOTOPBIE BEIBOIAT SAiila

H CTIepMY B OKPYXAIOLIYIO MOPCKYIO BOTY
(M1 B CBOM HOPKH), TAE OCYIUECTBIIA-
ercd omonoTBopeHne, MHoOroumncieH-
HbIe MelIKooBpa3Hbie FOHAIH pacrona-
raiorcs B COCAHHHTEILHO-TKAHHOM PO-
CTPAHCTRE ICHUTANBHLIX MpeGHell K re-
HHUTAJLHEIX KPHABER (CM. puc. 27.3, A:
27.5, B). Kaxppmi MeLIOYek HMeeT oG-
CTBEHHEIH ITPOTOK K TOBEPXHOCTH TeJIa M
mopy. Myxckie ToHambl 3a4acTyIo OpaH-
XeBBIE, 4 XKEHCKHE TOHAZH OnegHO-nH-
JIOBBHIE (KAK IIBETKH JIABAHAKI) WIH CEPHIE.
PaHHee paspuTHe 3UroTeI ¥ cyaLba Hnac-
TONOPa CIEAYIOT 001eMy 111 BTOPDHYHO-
POTHX TUny (puc. 27.8, A, E). Me3zonep-
Ma H LHEeNOMHYECKUE 1oaocTH GepyT Ha-
a0 OT MEPBMYHOH KHUNIKH, OAHAKO Y
Enteropneusta npexcraeneHsl Bee cnoco-
OHl 3aKMaIKy UeIOMAa — SHTEPOLIC/ILHBIN,
WH30UENLHHI U APYTUE B PaIIMYHBIX
KoMOMHaUHAX B 3aBHCHMOCTH OT BHZA.

Heckonbko TAKCOHOB, TakMe, KakK
BHOH poja Saccoglossus, 00MamaoT Kpyr-
HBEIMH, OOTaTHIMU KENTKOM SHAMH,
PA3BMBAIOIIMMUCA B KOPOTKOXHBYLIUX
JIELIMTOTPOGHBIX IHIHHOK, KOTOpbIE GHI-
CTPO OCEHAIOT U ITOABEPraleTCs METAMOp-
do3zy (puc. 27.8, 4A— ). Tonbko 4o
oceBllIas IOBEHWIb Saccoglossius MMeeT
IUTHHHBI NOCTARAABHMEA XBOCT, Hamo-
MHHalOIMi CcTebeneK KphuioXabepHEIX
(puc. 27.8, I cM. Janee), KOTOpPBINA Mo-
MOTAeT 3a9KCPUTLCA B necke. Bonapmma-
CTBO KMILECYHOABIIUALINIX, OOHAKO, 00/1a-
JAeT MEJIKMMM, OeOHBEIMHE XKEeNTKOM sii-
LIAMH, Pa3BHBAIOLIKXCS B MPO3PAYHBIX
JONTOXUBYIIMX ILTAHKTOTPOMHBIX THYH-
HOK, KOTOPBIX Ha3bIBAIOT TOPHAPHAMH
(puc. 27.8, X). B monmonHeHMe K H3BM-
TOH LHMPKYMOPANbHOM TIOMIOCKE peCcHH-
YeK, CAYKALIUX AN MHTAHHA B3BEILCH-
Hol nHIel, ¥ HHX HMeeTcd 3agHee KOJb-
0 MYJABTHLWIHAPHBIX KJIETOK — Te0-
TpOX, HCIONB3YCMOe A JOKOMOLHH
(puc. 27.8, X).

AHATOMHS TOPHAPDHH YIMBUTEIHLHO
CXOXa ¢ AHATOMMEH HEeKOTOPBIX JHYMU-
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HOK HTNOKOXHWX (AWUIUIEBpYN)} U TIpeao-
CTARJIAET INIaBHOE MOPDOIOTHIECKOE JI0-
Ka3aTeNbCTBO B TIOJL3Y 3BOMIOIMOHHOM
CBSI3U MEXTY TIOJAYXOPAOBBIMH M MITIO-
KoXnMH. Kak U MHOrHAe THYMHKH UTTI0-
KOXHX, TOpHapHUd 0o0manaer TnepemHuM
IIPOTOLENIEM, OT KOTOPOro THHETCA KO-
POTKHIL NOPOBLEL KAHAA K TIAPONOPY CJlIc-
Ba OT JOPCAJIBHOH CpeOUHHON AHHHU
(pHc. 27.8, XK). DTH CTPYKTYDPHI BMECTE €
HEOOMBILHM MYALCHPYIOLIHM ITY3bIPBKOM
{IPSATIONOXUTENBHO, TTepHKapIoM) dop-
MHUPYIOT NHUYHHOYHBIN HedpHAHH H
npeacTaBNaAT coboil 3MOpHOHANBHBIH
334aTOK NOYEYHO-IEePHUKAPIHANLHOIO
KOMILTIEKCa B3POCABIX.

/ Tenotpox

Hiiuepaa 00ONOYKA

B

TyrncupyolMit myasipek

IMopossii kKaHan
Fuaponop

KaGepHada mopa

JIOKOMOTOPHHE PECHHYKH

PTEROBRANCHIAC

Kpsinoxab6epure (Pterobranchia)
MPEACTABNAIOT CQOOH KOMOHUATBHHIX
MONYXOPAOBBIX, OCHTAIOUINX B TpybGOoY-
KaxX, KOTOphI¢ NMPHCOeTNHAIOTCA K TBEp-
JOBIM CYOGCTPATAM M BHELIHE HATIOMHHA-
10T MIIAHOK H ruapoMaHbX. Kak u y
MpeIcTaBHTENEl 3THX ABYX TAKCOHOB,
300HAH KPBAOKAGepHEIX MaleHBKHE, ¢
TelaMH, He MPeBHINA0IIHMH B IJIHHY
5 MM (Cephalodiscus), a MHOTHE BHIBI Me-
Hee | MM, HeeMoTpa Ha HeGonbille paz-
Mepbl 300MIO0B, CTPOSHHE KpbLIoXKabep-
HbIX NoJ00HO TAKOBOMY ¥ HX Gonee Kpyn-
HBIX POACTB¢HHHKOB — KHIICYHOMABILIA-

IMocTananeHHi XBOCT

CpenHas KHINKA
Metauens

Puc. 27.8. Pa3BHTHe KMIICTHOIBILIALINX,

A—F — venpsMoe pa3edTHe ¥ Saccoglossus kowalevskii. KpynHeie, 6oraThie XeJTKOM A#filla 3TOr0 BHIA

Pa3BMBAIOTCH B KOPOTKOXMBYIIHX JIEIHTOTPOMHAIX Iapaowmx TuuKuHOK (B). [Tocne ocedaHus (1) 1oBe-

HWIbHAA 0coBb PAIBMBAET IOCTAHANBHLIN XBOCT; A M E — HenpsiMoe padsutue y Schizocardium brasiliense.

ManeHbkHe, GSAHHES XENTKOM Ailla pa3BUBAIOTCA B JONTOKHBYUIHN IUIAHKTOTPOMHEIX AHMHHOK, HA3bl-,

BaeMbIX TOPHAPHAMH (X}, nepea TeM KaK MONBepTrHYThCA SHCTPOMY MeTaMOp(O3y, B PEIVIBETATE KOTOPOTO

dopMupYeTCH MONOIOH ueprb (3) (X — nepepucosatio no Burdon-Jones C. 1952, Development and biology
of the larva of Saccoglossus horsti. Roy. Soc. Lond. B. 236: 553— 390)
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1LIHX. B CBA3M ¢ 3THM B CIEIYICIHHX Pa3-
Jenax GyayT ONMHUCHBATHCHA TOIBKO OTNU-
YMTENBHBIC UEPTH KPBUIOXKAOCPHBIX,
KprinoxaGepHuIX H3peaKa HAXOIAT
B HerNMyOOKHX BOJAaX HAa MOBEPXHOCTIX
pakoBHH M KaMHei, Yame oHK oGHapy-
XHBAWTCA B DIYGOKHX BOAAX, MHOTO Ha-
XOJO0K CICIAHO B MOPAX BOKPYT AHTAPK-

tHku. [osBngerca, ofHako, Bce OONb- -

nre ¥ Gojybllie CBMISTEABCTE TOTQ, YTO
KpbLtoXabepHble LWHPOKO pacnpocTpa-
HeHbl Ha MeIKOBOIBAX TPONMHYECKHX H
yMepeHHEIX MOpeid, BKIoYaq nobepexne
Pnopuns 1 Bepmyn, HO UX HEJIErKO 3a-
MeTHTh. M3BecTHO 22 BHIa KphLIoXabep-
HBIX, KOTOpbIE TIPHHAANEXKAT K TpEM po-

¥

CaMKa, BHHAIIHBAIOIIAA

C'rono;{y \—_‘\

nam: Cephalodiscus, Atubaria w1 Rhabdo-
pleura. JTumenuan TpyOGouKkH Atubaria,
OJHAKO, CHABHO HAIIOMHHAST 300HI
Cephalodiscus, XOTOpDBII OKa3alcs BHe
cBoel TpyOOUKH, KaK 3TO 4acTO 1¢/1al0T
soouawl Cephalodiscus. Atubaria 6nina
HalileHa TOJBLKO OOMH pa3 Ha riyOHHE
ot 200 o 300 M v mobepexbsa AnoHuu.

POPMA H ®YHKIHH
3JO0OHA0B

Kaxnprii Tpexpa3fe/NbHbLA 30018 CO-
CTOMT U3 TEpPEMHET0 OPANbHOI'0 MHTKA
(poTOCOMa), KOPOTKOTO BOPOTHHYKA

OpanbHRIL HTATOK

aMOpUHOHE

Puc. 27.9. KpnioxaGepHoe Rhabdopleura:

AW B — ¢TpoeHHe KonoHul; B — momoxeHue 300H1a MPH MHTAHMH ¢ ODATLHLIM INHTKOM, 34BEPHYTEIM

3a Xpalf TpyBouky. [foxa 30011 KAXCAKTCA B TAKOM MOMOXKCHHH, OPANBHMI HHTOK CEKPETHPYET HOBYMW

CEKLMID TPYGOUKH, HECKOJBKG W3 HHX MOKasako Ha puc. I' (4 — nepepucosdno no van der Horst C.J.
1939, Hemichordata. In Bronn H.C. (Ed.y. Kl Ord. Tierreichs. 4. 1— 735)

7 Pyonepr r.d
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Lymansua

ITuua

Mesouensaag

Mpuxpenurenbabi =~ 7~
IHCK ' B

KabepHas nopa

TynopHuwe

HOpa

Puc. 27.10. KprioxaGeproe Cephalodiscus:

A 1 B — crpocHMe KonoHHii. 300HON BHICOBHIBAKTCA M3 OTBEPCTHH B LIEHOLMH W TIONHMMAIOTCA Ha

KOHYHKH BETBEH LeHOUMS Bo BpeMA NHtamug (F), TMomsymnit 300ME B NeBOll YacTy puc. B xuper B

oBlIeM LEHOAH, OIHAKC OH MPHHANIEKHT K APYTOH KONOHHM, “eM IPyNia ocofeit B LeHTPe PHCYHKA;

B — nonoxenye soouaa npu nuTAHUM (4 — wsmeneno u nepepucogano uz van der Horst C.J. 1939,

Hemichordata. In Bronn H,C. (Ed.): Ki. Ord. Tierreichs. 4: 1— 735, B U B — uzmeHeno u nepepucosano no

Lester S. M, 1985. Cephalodiscus sp. (Hemichordata: Prerobranchiay. Observarions of functional morphology,
behavior and occurrence in shallow water around Bermuda. Mar, Biol. 85 263— 268)

(Me30coMa) ¥ MEIIKOOOPA3ZHOTO TY/IOBHINA
{MeTacoma) (puc. 27.9, B; cM, puc. 27.5,
B). lupoxuii opamsupil mAToK npen-
CTapsaeT cob0i AUCKOBHAHYIO, KEe3H-
CTYIO ITONB3ATENBHYIO «[IOJOUIBY>, HA KO-
TOPOIl 300HI CKONB3UT IO BHYTPEHHEI!
TIOBSPXHOCTH ¢Boeit TpyGoukH. Kopor-
KM BOPOTHMYKOBBIH OTAEN HOpCanbHO
HeceT ABe WM OoNee PyK, Kaxnas —
¢ MEPUCTO-PACIIONOKECHHBIMH 1IYTIaib-
uamu. ¥ Cephalodiscus ot 2 no 18 pyk, B
3aBHCHMOCTH OT pa3Mepa Tejla M BHAA,
pPaOyanbHO pacxodATCA OT BOPOTHUYKA,
¢opmupys Han 300mmoM cdepHUECKYIO
KOp3HHKY (puc. 27.10, B), torma xak y
Rhabdopleura (cm. puc. 27.9, B) nse
ATHHHBIE PYKH NONAEPXKHUBAIOTCS BEp-
THUKANBHO B GopMe OYKBH V HAT OTBEp-

CTHEM TpyOOUKH. 3TH ABE PYKU CO CBOK-
MH INYTIATLIAMH, TIOMHHMAACE OT TUIE-
YEBHAHOTO BOPOTHHYKA, HANMOMHHAIOT
KPBUTbsl aHTeNa, Gnarogaps 4yeMy rpyTiia
H MOMYYWIA CBOE AHTHIICKOE HA3ZBAHUC
«sea angels> — «Mopckue aHrensl», ITapa
MOKPRITHIX PECHUYKAMH BOPOTHHYKOBIX

"CKNaACK — OPANBHBIX JIAMEN1 — pacro-

JlaraeTcd B OCHOBAaHHUH PYK: I10 OJHOM
JIaMCIUIE ¢ KaXIoil CTOPOHEI OT POTOBOIO
oteepcTrA (pHuc. 27.10, B). Tlapa xpyn-
HBIX, CHAOXCHHBIX K/IAIIAHAMM PECHUY-
HBEX IOP — Me30meJBHLIX Nop, [0 ONHOMH
B KOKIOM M3 IAapHHIX BOPOTHUYKOBBIX
LIEIOMOB, — OTKPHIBAETCA JIATEPAIBHO Ha
TPaHHLIE MEXTy BODOTHHYKOM H TY/IOBH-
wem (puc. 27.10, B). B gononHeHwme y
Cephalodiscus umeeTcst onna napa xabep-
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.HBEIX OTBEPCTHH, KOTOpPHIE OTKPBIBAKTCA
HEMOCPEICTBEHHO BO3NE ME30LIENbHHX
nop. [ToBepXHOCTHRIC XabepHBIE OTBEP-
CTHS COOTBETCTBYIOT Hape OKDYI/IbIX Xa-
OCPHEIX LIEJIEH B CTEHKE IMIOTKH, OTHAKO
KpbUioKadepHbIe THILCHD] aTPHYMa MeX-~
Iy LIEAMH H OTBepCTHAMH, Y Rhabdople-
ura XaGepHble HWIETH (M COOTBETCTBYIO-

IIME OTBEPCTHA) OTCYTCTBYIOT. C BeHT-

PATEHO CTOPOHEI TYMOBHLIE HECET MyC-
KYJIHCTRIH crefeek, COKpallcHHA KOTO-
poro ofecneynBaloT GHICTPOS BTATMBAHHE
300HA0B B UX TpYOouku. CTebenbku co-
€IMHAIOT OTAENBHBIE 300HAbI B KOJIOHHIO
(cMm. puc. 27.5, B, 279, b; 27.10, B, B).

OOPMA KOJIOHHH
H JTOKOMOIUA

KonoHHd KpenoxaGepHBIX BKIIOYA-
10T Pa3THYHOE YMCIO 30HIOB (OT HE-
CKONBKHX ocofell 10 MHOTHX COTEH).
Kononun oGHTAIOT B CETH KYTHKYJHEIp-
HHX TpyOOueK, Ha3bIBacMOH NEeHOUHH,
KOTOpasi CeKpeTHPYETCH XKEJe3HCTHIMH
KIETKAMH HA OPATEHEIX LTHTKAX 300HAOB,
Y Rhabdopleura ueHOUH NpeaCcTaBNCH
CETBIO PACTIPOCTEPTHIX HA CYOCTPaTE TPY-
BGOYEK, OT KOTOPBIX MNOTIHHMAIOTCA HE-
pa3BeTRICHHBIE BePTHKAIBHEBIC TPYGou-
KM, KaXnas U3 KOTOpbIX cHabxeHa IIpo-
CTbIM OKPYITIBIM OTBEPCTHEM H 3aHSITa
OIHHOYHBIM 300Ha0oM (prc. 27.9, A, b).
300HIbI OTAETCHBE APYT OT APYra LISHO-
LHANBHBIMH MEPEropoaKaMu, HasblBae-
'MHMH TPYOOYKOBHIME CEIFAMM, uepe3
KOTOpBbIe TIPOXOIHT HUTEBUAHLIE CTOIOH
XKHBOH TKAHH, COCIMHAIOIIME 300HIOEI
(puc. 27.9, b). HoBble 300UABL «OTIOY-
KOBBIBAIOTCS» OT CTONOHA. BOTBIIMHCTED
KonoHuit Rhabdopleura viMeet B mameTpe
ot 1 A0 25 ¢M ¥ oT 5 1o 10 MM B BEICOTY.

Llenouit HexoTopeix BUAOB Cephalodis-
cus HaTTOMHHAET TaKOBO# v Rhabdopleura,
HO OBHIYHO OH KpymHee (phc. 27.10, A).
¥ OpyrHX BUOOB TOIO X€ poAa UeHOLIMH

MpeacTapngaeT cOOOH OBATBHYIO MAcCCy,
HATTOMHHAKILYID B3OHTHI MHPOT, KOTO-
past pocturaet 30 ¢cM B auaMerpe u 10 cm
B BHICOTY. OTBepcTHA TPYOOUEK MOTYT
HMETh [anKuie, OKPYITibie Kpas, KaK y
Rhabdopleura (cM. puc. 27.9, I'), ogHako
Yy MHOTHX BHIOB Kpail HeCeT OIWH WIH
MHOXECTBO INMMHHBIX IIHIOB, HA KOTO-
phl¢ 300HIH CHUPAKTCA BO BpeMs ITHTA-
Hug (cM. puc. 27.10, B, B). OmuH H TOT
xe uenonuit Cephalodiscus 3acesieH He-
CKOJIBKMMH IPYNIIAMH (KOMOHKSAMH) 300-
HAOB, KOTOPHC HE CBA3AHBI APYT C APY-
roM. TakuM oBpa3oM, eAMHCTBECHHBIN 11e-
roumi Cephalodiscus CIyXUT yOeXHIIEM
[ LeNOoi arperatuun KonoHuii. He u3-
BECTHO, CBA2aHH JIM 3TH KOAOHHH IeHe-
TUdeckd. CrebenbKi 300UI0B B KAXIOM
CKOIIIEHHH COSAMHSIIOTCA B OOIIHI mpH-
KPeNHTEIBHbH AHCK, KOTOPBIA 3asKOpy-
BAaeT MX BHYTPH TpyOouku (puc. 27.10, B).

OTAc/bHBIE 300MAB MEPEABUTAIOTCH
BHYTPH TPYOKH, a TaKXKe IO LEeHOLHIO,
CKOJIB3S HA peCHHUIHOH BeHTPanbHOH
AOBEPXHOCTH CPANBHOTO IMHTKA. TIpu
TOM OHH OCTAIOTCA CBA3AHHEIMH CO CTO-
JioHoM (y Rhabdopleyra) vy c npukpenu-
TeNBHEIM HHCKOM (Y Cephalodiscus) npu
ITOMOLIH CBOMX CTeOE/JBKOB, KOTODHIC
MOTYT pacTAriBaThed B 10 pas o cpapHe-
HHIO ¢ IVIHHOH B COKPAILlEHHOM COCTOA-
HHM. [IpHKpeNnUTeNEHHA TUCK KOMOHMH
Cephalodiscus criocoGeH epeIBUraThes,
CKOAB3A MO MOBEPXHOCTH IEHOHUA H
yBIeKas 3a coboit 300MIk. B onpeneneH-
HBIX YCJTOBHAX NMPUKPENHTSABHHN AKMCK
H CBAI3aHHBIC ¢ HUM 300MIBl OCTABAAIOT
LEHOUMH, mepenonasalor no cybeTparty
H CEKPETHPYIOT HOBBIII LICHOLIHIA.

CTEHKA TEJIA 1 BHYTPEHHAA
OPTAHHU3AIIUA

CTeHKa Tefla KPBLUIOXKAOEPHHX MOXO-
XA Ha TAKOBYIO Y KHIEUHOIBINIALINX,
OIHAKO Y KPBUTOXKAGEPHBIX KJIETKH BCe-
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Tla MOHOUMAMApHBI (CM. puc. 27.2).
MycKynaTypa COCTOMT TONBKO H3 mpO-
ZONBHBIX ¥ PANHANEBHEIX BOJIOKOH, KOJb-
LEBBIE MBILLIIEI CTEHKH TEJIA OTCYTCTBY-
10T (cM. puc. 27.5, B). PagnanbHble MBIL-
LBl JIYYIIC BCETO Pa3BUTbl B OPATbHOM
IHUTKe, BOPOTHHYKE H pykax. [NaBHEI-
MH MPOAOABHBIMHM MBIIILIAMY SBISIOTCH
NapHBI¢ [NATKHE PETPAKTOPH CTeOeNb-
Ka, KOTOPHIE BTATHBAIOT 300HI B LEHO-
U, NONEPEYHO-MOMOCATHIE MBILIIH
LWymanen, KoTopele o6ecneyHBaloT Opic-
TPEIE M3rHGaHUs uIymajieu, H nonepey-
HO-TIOJIOCATHE MBIHINBI Me30HENBHBX
NPOTOKOB, KOTOpPEIE OTKPHBAIOT Kama-
HH 3THX NPOTOKOB.,

Bce xmeTku, BHICTHIAIOWME LETOM,
BKJII0YAad SMHTENHANBHO-MBIILEYHEIE
KNETKH, ABIAIOTCA MOHOUMIHAPHBIMHU.
BHeHue MX XTyTHKOB CIoCOGCTBYET LIMp-
KYJIALUMH HeJIOMHYECKOH xuakoctd, He-
KCTOPHE ME30TeNUHANbHEIE KJETKH B
CTEHKe KHIIEYHHUKA HAKATUIMBAIOT NMHTA-
Te/bHBIE BelllccTBa. PeHonepHKapnuans-
HBIN KOMILIEKC, TIOAACPKUBACMBII CTO-
MOXOPROM, Pacmofaraercd B HEMapHOM
[POTOLENE, KOTOPBIH OTKPHBAETCS BO
BHCIIHIOKW Cpeny ABYMS KpOLLSYHEIMH
MPOTOHENBHBIMH MOPAMH — 110 ONHOM C
KaXJao# CTOPOHBI OT AOPCANBHOM Cpe-
AMHHOH NHHUM. KpynHble LemoMonyk-
Tl Me30LENd BHICTAAHE PECHHYKAMH.
OHu BLIHOCAT NMPOIYKTH OGMEHA U3 Me-
30UeNsd BO BHEIUHIOW CPely ¥ BHNCNHA-
0T 3KCKPETOPHYIO (DYHKLUHIO.

AHATOMHSA KPOBEHOCHOH CHCTEMBEI
KPhUIOXKaO0epHHX M3ydeHa He MOJIHOC-
Thi0. B ee cocraB BxomAT cepaue, aop-
CaNBHBIA KPOBEHOCHBIH cocyll, pacilu-
PEHHUE OOpPCATBHOIO COCYAA B TY/IOBU-
we, GopMHpYIOLIee TeHUTANBHBIH KPO-
BCHOCHHII! CHHYC BOKPYT TOHAH, U BEH-
TPaAbHBIA CcOCYH (cM. puc. 27.5, B).
HmeoTes u Gonee MeNKue KpOBEHOC-
Hbi¢ COCYABI (HalpHMep, MO OLHOMY
THHETCA B KaXIOM IUYTIANBIE), HO Je-
Tall LHPKYJIAUHH W HAIPaBIcHHE Te-

YeHHA OCCLUBETHOM KPOBH HEH3BECTHHL.
Bce KpOBEHOCHBIE COCYARI M CHHYCHI
MPeiCTaBleHbl IIPOCTHIMH, JHIISHHEIMK
BBICTHJIKH KaHAJNIAMH B COSTUHHUTENBHON
TKaHH MeXAy >nutendsaMu. [a3zoo06men
NPOHCXOAHUT Yepe3 TIOBEPXHOCTEL Tena
(ocobeHHO uYepes PYKH M IIyaabLa),
ONETYIO XKTYTUKOBHIM 3NHTEIHEM, KOTO-.
PHH cosgaeT HeOOXOOUMBIH LA 3TOTO
MOTOK XHAKOCTU.

Heperas cucrema uenmkoM uHTpa-
snuaepManbHad. Ilonbiii norpyxeHHsI
BOPOTHUYKOBLII HEPBHLIH CTBOJ OTCYT-
CTBYET, BMECTO HETO B ME30COME Ha JI0p-
CallbHOH CTOPOHE PACIIONATACTCA BOPOT-
HHIKOBRII TaHrmui (cM. puc. 27.5, B). Or
BOPOTHUYKOBOIO TAHI/IMS BIIEpE] M Ha-
3all TAHETCA HOpCcaNbHBIi Hepk, Kaxnan
PYKa BMELIAET BETBb IEpEIHErc Hepsa,
KOTOpbI, B CBOW OYepeab, OTHACT He-
PBBI K Kaxnomy wiynaibuy. Ilynansue-
BbIC¢ HEPBbBl, BEPOATHO, ABAAIOTCH OJHO-
BpeMEHHO H MOTOPDHBIMU, H CEHCOPHEI-
MH. OTxozslLlEee OT BOPOTHHYKOBOTO MH-
LU HEPBHOE KOMBLO (MM HECKOJBKO
COMMXEHHBIX KOMNEU) OKPYKaeT LICTKY
H COSTHHACTCS € BEHTPAIBHBIM HEPBHbIM
CTBOJIOM, KOTODbIH TAHETCA HA3aM B CTe-
GeJieK, M ¢ HepBHOM CEThbIO B BMTHACPMH-
¢¢ MPeopaIbHOIO IUTKA.

WHHepBanus Meli, 0YEBUAHO, 0CY-
lecTRACTCA 34 cUeT AMddy3uu Helipo-
MEIHaTopa Yepes smHaepManbHyle Ha-
SWILHYIO IIACTHHKY K LEAOMHYECKHM
SMUTEIHATBHO-MBIIMIEYHBIM KJASTKAM.
OraenpHble peCHHYHEBIE CEHCOPHBIE KNeT-

"KH pa30pocaHbl [0 MOBSPXHOCTH LIYHA-

Jel M Ha APYTHX YYACTKAaxX Teja.

IIMIIEBAPHTEJILHAS CHCTEMA
H IIHTAHHE

KphioxaGepHre muTamwTcs B3Be- ‘
LIeHHOMH MUILEH, HCTIONb3Ys CBOM IOJIbIE,
MIOKPHITHIC PECHHYKAMY PYKU M 1IYTIANb-
13, KOTOPHE GYHKUHOHUPYIOT MO IPUH~
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_HMny <upstream» ¢unprpaumu. Jlare-
paNbHble PECHMYKH HA IUYMAIbUAX CO-
3AI0T I0TOK BOIBI U B3BCIICHHLIX B HEH
9acTHL, HATIpaBNeHHKIH Ha GpoHTaNb-
HYIO IMOBEPXHOCTH WYManel ¥ pPyK (CM.
puc. 27.10, B). Menkue yacTUlbI coOH-
palorcs PPOHTANLHON MOBEPXHOCTHIO
HIyDAIEL M NIePEHOCATC PECHUYKAMH Ha

(QPOHTAIBHYIO MOBEPXHOCTD PYKH. Yac-

THI[H MOTYT TepeOpachBaTECA ¢ LLUYIIA-
JierT Ha GpOHTANBHYIO TOBEPXHOCTE PYKH
33 CYET TOJYKA, MOJYUCHHOTC IIPH pe3-
KOM H3ruGe KOHYHKOB urynanen. OpoH-
TalbHble PECHHYKH TPaHCIOPTHPYIOT
YaCcTHIB BHH3 BOOJEL PYKH K €€ OCHOBA-
HHIO M 3aTeéM K PeCHHYHOMY XenoOKy,
KOTOPBLil MPOXOOMT MO OPANBLHEIMH Jia-
ME/UIAMH, Tepea TéM KaK BIIACTh B po-
TOBOE OTBepCTHE. BOIHOOOpasHO NBIXKY-
IHECS OpaNbHEIE JAMEIUTBL HAMPABIIOT
MHILY B POT M YAANSIOT HM3OBITOYHYIO
BOIY, KOHUEHTPUPYSl TaKKM oOpazoM
MUY nepes nperarusadieM. Ilo Teub-
HO# MMOBEPXHOCTH PYK KPYNHEIE HECHE-
JoGHbIe YACTHIIH TPAaHCIOPTHPYIOTCA OT
PTa K KOHYHKAaM pyK, OTKyIa OHH YHO-
CATCA MOTOKOM BOZEL,

IuTaomMeca soounsl Rhabdopleura
LUEILIAIOTCA 3a Kpali oTBepeTusl Tpyoou-
KM NpH [OOMOIIH OpaNbHOTO LIHTKA M
PaCTIpaRIAIOT B BOAC PYKH CO LUYTIAlb-
LAMH, KOTOPbie HAOMMWHAIOT IBA KPH-
na (cM. puc. 27.9, B). B npouecce nura-
HHA KaXIbI 300MI TIOBOPAYKHBAETCA
BAONE 0GomKa TpyOOYKH, MOOYEPEAHO
Hanpagiasad PpoOHTANBHYIC MOBEPXHOCTD
LYIAAbLEB BO BCe CTOPOHBI. (Takum
o6pa3oM, ceKTop ofmoBa cOCTaBAAET
360°. — Hpumeu. ped.) Y Cephalodiscus
cexTop 06N0Ba TaKKe COCTaRmsieT 360°,
OOHAKO €My HE Halo MOBOPAIHBATLCA,
CKONB3d 1O Kpalo TpyOoukH., ¥ Cephalo-
discus MAOTOYHCIICHHBIC PYKH OpraHH-
30BaHH NMOAOOHO MepHAHAaHAM, hopMu-
pya pagnanibHO-CHMMETPHYHYIO cdepy
MMUTaHKS, KOTOpas cOOHpaeT YaCTHILHL CO
BCEX CTOPOH.

KHIIeUHHK KPBUIOXAGCPHHX HMEET
U-o6pasHyio ¢gopMy (cM. puc. 27.5, B).
Pot pacnonaraercs BEeHTPAIBHO, 101 3a1-
HHM KpaeM OpalbHOTO IIUTKA, a aHalb-
HOE OTBEPCTHE — HA CIIUHHON CTOPOHE
IO cpeaHeil AMHMH TYTOBHILA HENOCPED -
CTBEHHO 3a BopoTHHukoM. [lnwia no
MHILEBAPHTSIIBHOMY TPAKTY TPAHCIIOPTH -
pyerca pecHHukaMu., [lomazas B por,
THIIA MOCTYIMAET B KOPOTKYI) INOTKY,
xotopaa y Cephalodiscus cHaOxeHa oa-
HOI1 mapoii xXaGepHBIX WeneH, No-BUNH-
MOMY, I YIAJTCHHA H3 IMHHIH H3OBITKa
poabl. M3 raoTKd BoA2 MPOXOAMT B MellI-
KOOGDaZHBIH XeIyI0K, PaclONoXeHHBIH
BEHTPATBHO B 3aIHEl YacTH TYJICBHILA.
OT 3aIHEro KOHLUA XeJyaKa TOHKHI K-
IeYHHK H3rubaeTca K JopcalbHOH CTo-
poHe, a 3aTeM TAHeTcA Brieped, K KopoT-
Koii 3a0Hel KHMIIKe, KOTOpas OTKphLIBa-
eTcsl aHANBHBM OTBepcTHeM. [THIeRa-
pe¢HHE, BepOATHO, OCYNIECTBISETCA B
Kenyiake, a ¢pexanbHBEEe KOMOYKU dop-
MHDYIOTCA B KHIeyHHKe. ABcopOums
MOXET MPOTEKaThb B XEAYIKE H YacTHY-
HO B KHILUCYHHUKE,

BOCIIPOU3BEJEHHE
H PABBHTHE

3oouarl KpHIOoXKahepHEIX BOSHHKAIOT
GecrioNbIM NYTEM, 33 CUET MOYKOBAHUA
Ha cTonoHe ( Rhabdopleura; cm. puc. 27.9,
B) unu Ha NpUKpEenHTENbHOM OUCKE
(Cephalodiscus, oM, puc. 27.10, B) B ripo-
Lecce pocTa KomoHHH, Kpome Toro, npu-
KpenuTeinbHBH IHcK Cephalodiscus crio-
cobeH X ¢parMeHTalUH, B Pe3yibTarTe
Yero BO3HMKAIOT CAMOCTOATENLHBIE KO-
JIOHHH. _

KonoHur KpbUlo:xabepHbBIX ABIAKT-
cq repMapoIMTHEHIMH, OOHAKO COCTAB-
JIFIOIUME HX 300MAH — pa3neNsHOMIONbL
Hau Gecricnbl. PepTHABHBE 300HIHL,
HMelomEe onHy (v Rhabdopleura) unu nee
(v Cephalodiscus) roHaasl, yacto obna-
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3agaTok )
OPATBHOTO WIHTKA

Puc. 27.11. Pterobranchia, sMEpHOHaIbHOE PasBUTHE, JIMIMHKA U THIAHOYHBL MeTaMopdos:

A--T — BoraThie xenTKoM siiiua Rhabdopleura neMoHcTpHpyIoT GupanHansHoe ApotacHue (), pemywee

K BOIHHKHOBEHMIO TIOKPHITOH PeCHHMKAaMH NeuntotpodHol mwamiky (J m E). BenTpanbHas Goposza

AHYHHKHM — 3T¢ He GNacTonmop, a CKopee BOTHYTHIIN 3a4aTOK OPATRHOIO WHTKa, X— K — nocie Heaonro-

Io NepHoAa MIABAHHA JTHMHHKA OCEAAeT, CEKPETHPYET KOXOH (3a4aToK LeHOUHA, JK) M NoCTeleHHo

NPEBPAIUACTCA B MHTAICIISTOCA 300MAE, KOTODRIT ROYKOBAHHEM MPOH3BOOHT OCTANLHLIX YICHOB KOJIO-

HHH (u3Meneno u nepepucoeanc o Lester S, M. 1988, Settlement and metamorphosis of Rhabdopleura normani
(Hemichordata: Prerobranchia). Acta Zool. 69: 111— 120)

JAIOT TIONOBHIM AHMOppusMom. Y Cepha-
lodiscuc sibogae, HaTIpUMEpP, MyXCKHE
300MOB MMEFOT PYNHMEHTAPHBIE PYKH 1
1ynajibla, a 6oselIasg JacTh TYIOBHLIA
33HATA KPYIHBIMH ¢ceMeHHukaMu, CaM-
K{ (QYHKIMOHHUPYIOT KaK MUTAIOILAECS
J00HIBLI H ICAOCKUBAIOT CAMIIOB. ¥ Rhab-
dopleura normani MyXcKue U Gecnonbie
3001Ibl COXPAHSIOT MOJHOCTBIO PA3BH-
ThIC PYKH H UIYIIATBIIA, a ¥ KeHCKHX 300-
HUAOB OHH peIYLHPOBAHEI {cM. pHc. 27.9,
F). TaxuMm o6pazoM, MUTAIONIMMH SB-
JIIOTCA MYXKCKHE 300U IbL. JeTann npo-
Hecca OnAoNOTBOPEHHA NMOMHOCTLIO He
HM3yYeHsl, ONHAKO ITONOBO3PEILE caM-
LB, BEPOSATHO, BLIASSIOT CIEPMY WITH
clrepMaTodOpH B BOLY, 4 CAMKH OTKJIA-
IOBIBAIOT fiflla B UeHOLHH., OnnonoTeo-
pPeHHUE, BEPOATHO, HAPYKHOE H IIPOHC-
XOIHT B LEHOLHY (CYLUECTBYIOT HEIroA-
TBEPKNEHHBE COODIUEHHA O BHYTPEHHEM
OIUIONOTBOPeHHHU). Bo BCAKOM ciydae,
CTamuH 3IMOPHOHAIBHOTO PA3BHTHA APO-
TeKAwT B BHAOHIMCHEHHO YacTH Le-
HouusA. ¥ Rhabdopleura normani sMbpu-

OHBEI BEIHALIMBAIOTCA B HHXHEM YYACT-
K¢ H3BHTOH, BepTHKANBHOH TpyOouKi,
3aHHMaeMON HENHTAIOINMCS KEHCKUM
3oonaoM (cM. puc. 27.9, B). OpoGne-
HHE¢ HA HAa4alpHOM cTagHH GHpaIHA/b-
HO€, HO BCKOPE CTAHOBUTCS GHtatepais-
HEIM H MPUBOOUT K MOABACHHIO LENO-
Gnactynu (puc. 27.11, A— ). Tactpy-
JAUHSA OCYILECTBIAETCH TIYTEM BpacTa-
HHS (HHFPECCHM) WIH pACCIOeHHUS (he-
JIAMUHALIHHA), a uenoM dopMHpyeTca
LIN30UEABHO €ll¢ 10 Tore, KaK Tudde-
PEBIHPYETCA KHIIKA.

3apoAHILU Pa3BUBAIOTCA B KOPOTKO-

"KHBYIIHX, DABHOMCPHO NMOKPEHITHIX pec-

HHYKaMH TeUHTOTPOMHEIX THYHHOK, KO-
TOPHIC BHIBOHATCSI U3 LEHOIUHA B BOAY .
(prc. 27.11, E). Ilocne Heponroro nepu-
0fla IUTaBaHHA (B TeYeHHE OZHOro HAH
ABYX OHeil) MMYHMHKA OCelaeT W MHKar-
CYNNPYETCs, BHAENAS BOKPYT ¢ebs 06omo-
YKy KOKOHA (334aTOK HEHOLIHA), KOTOPBIA
NpHKpernaeTca K cyderpaty. B pesyas-
Tare MeTamMop03a BOSHHKAET IHHCTBEH-
HHIi 30041, OH NIPOPBIBAET BEPXHIOO
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. €TeHKY KOKOHA, HAYHHAaeT NMUTaThCs, COK-
PETHPYET HOBBIH LICHOUMH M OCHOBHIBAET
HOBYIO KOJIOHHIO (pHc, 27.11, X—K).

®WIOTEHHA
HEMICHORDATA
¥ DEUTEROSTOMIA

TTocKOnLKY MOAM — 3TO TOXE BTO-
PHYUHOPOTHIE, HCCIIEAOBATENH MPOIOITKA -
IOT NMHATATE XMBOIL HHTEpeC K PUIOTCHHH
Deuterostomia B TedeHue yxe 150 ner.
Kasanoch 651, (hiioTeHeTUIECKHE OTHO-
LeHHA BTOPHYHOPOTHIX HOKHEI OBITH
YCTAHOBNGHH JAaBHO, BEOb B COCTABE 3TOH
IPYIIbI BCETO TPH KPYITHBIX TAKCOHA —
Hemicherdata, Echinodermata u Chor-
data, oaHako 310 coBceM He Tak, K duc-
1y Hanbomee BaXHBIX NMPodAEM OTHOCAT-
¢ BOIPOCHI O POACTBEHHBIX CBA3AX MEX-
Ay 3THMH TpeMsl TAKCOHAMH, O IPHPOAS
061Lero IpenKa BTOPUYHOPOTERIX, IBOIC-
IHOHHOTO IPOHCXOXACHHA XOPIOBHX H
0 poacTBeHHbIX cBassax Chaetognatha u
Lophophorata ¢ sropuusopoteiMi. Kak
0OCYXAATOCH B I, 20, IETHHKOYEMIOCT-
HBbIe, BePOATHO, ABAAITCA TIEPBHYHOPO-
TBIMH, HECMOTPA HA MX TPULICIOMHYECKOS
CTPOCHHE M CXOOHHIA ¢ Deuterostomia
MopdoreHe3 BropudHere pra. CoMHHU-
TeJBHEE BOTIPOCH ponctsa 1ododopoBb
¢ BTOPHYHOPOTHME 00CYyXIaeTcs B 1. 9
H 25. JucKyccus 10 TMOBOLY SBOMIOLHH
XOpHOBBIX GYNET paccMOTpeHa B L. 29.
3nech Mbl IPEACTABIACM ABe (H3 HECKOJb-
KHX) aibTepHaTupHbie unorendu Deute-
rostoria, OCHOBAHHEIE HA TPATUIIMOHHBIX
u 6oee COBpEeMEHHBIX MOMXOAAX.

Ounorerua Ne 1 (puc. 27.12, A) no-
MelIaeT HITOKOKHUX H KPBMoXKadepHhIX
B OcHOBaHMe Iepepa. Ofa 3TH TakcoHA
[IMTAIOTCA B3BelIeHHOH B BOJe MHIIek
(4TO paccMaTpUBaeTCA KaK TIPUMMTHB-
HHH IPHU3HAK), HCHOAB3YA BHIPOCTHI
Me30COoMEl (PYKH H IIYTIANBIA ¥ KPHUIO-

KaOdepHEBIX, PYKH U aMOyJakpaibHBe
HOXKH Y UrnokoxHx). [L1aukrorpodHasn
OHIUICBPY/a PaccMaTpHBaeTCA KaK Jid-
YMHKA Mpeika BTOPHYHOPOTHIX. JTO
TpeANOIaraeT, 4YTO B3pOciable O0COoOH
npeakoBeiX ¢opM GBUTH KPYIIHEIMH XKH-
BOTHBIMH H, BEpOATHO, GbLTH GoNee no-
XOXHM Ha MIJIOKOXHX, 4YeM Ha KpBLIOXa-
GepHBIX, MOCKOJIbKY MOCAEIHHE MPOXy-
IHPYIOT ML HEGOMBLIOE YHCHAO SHL C
JeIATOTPOMHEIM pasBiriHeM. OcTaNbHas
YacTh AepeBa M3o0paxaer IOCACIOBA-
TENBHYIO 3BOMIOLHIO XaGepHEIX IUeneid,
HAUYHHAIIIYIOCA C KPBEUIOXAGEPHBIX H
JOCTHTAOMIYID KYIbMHUHALUMKH B BHIC
GUALTEYIONIEN MUILY ITTOTKH XOPAOBLIX.
JepeBo, cremopaTeNibHO, MOAPAIyMEBa-
€T 3BOJMIOLHOHHBIA MepeXxos OT HCHOMb-
30BAHMA TOYNanell AN MUTAHUS B3BE-
IIeHHOH NMUllel K TNoTKe, odecreyusa-
10llIell GUIBTpaLHOHHOE nuTaHue. Ou-
JoreHus Ne 1 oTBepraeT MOHOMWIUIO
Hemichordata, npH3HaBas MX, BMECTO
3TOTO, MapapHUIeTHIYHEIM TAKCOHOM.
DunoreHna Ne 2, HeCMOTpA HA TO,
yTo GasHpyeTcs IMaBHBIM 00pa3oM Ha
MOpPthOJIOTHH, MPHHHMAET BO BHHMAaHUe
HOBeHIIME BaHHbIE MOMCKYNISPHOH CH-
CTEMATHKH H IZPYTHX MOJCKYISPHEIX
aucuumyH {puc. 27.12, 5). OHa pa3-
Jenger Deuterostomia Ha ABa CECTPHH-
ckux raxcoHa: Hemichordata + Echino-
dermata {(N.N.) u Chordata. B a3toii
(PHUINOTeHHH ILTAHKTOTpOMHAA, IUIINER-
pynononoOHad IMYKHHKA (TOPHAPHA KH-
IEYHOOBILIALIMX) PACCMATPUBAETCS KAK
cHHATIOMOp¢hHA IOMYXOPIOBBIX H HIJIO-
KOXHX. B TOo Xe BpeMs npeanoaaraet-
¢, YTO JeIHTOTPO¢HAS THYHHKA HME-
JIach B MCXOOHOM HAOOpe NPH3HAKOB
BTOpPH4YHOPOTHX. B 000HMX runoresax
(priorennu Ne 1 m punoreHun Ne 2)
APHHHMAETCA, YTO XabepHBIS 1IN BTO-
PHYHOPOTHIX ABAAIOTCH TOMOJIOTHYHBI-
MH cTpyKTypamu., B ¢mmorennun Ne 2
MpPeANONAaraeTca, YT¢ BBHIMEPUWIHA M-
JNoKoXenogoOHbii TakcoH Homalozoa
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Puc. 27.12. Ope anstepHaTHBHBEE dmmorenun Hemichordata n Deuterostomia:

A -~ pmnoresnn oaun: / — Deuterostomia: GnacTonop CTAHOBHTCS AHANBHBM OTBEPCTHEM, TNQUEYHO-
cepaedHbIii KOMIUIEKC HAXOAHTCA B MPOTOLENE, TPeXpasaeapHoe Teo, IMMAcepyna;, 2 — Echinodermata:
0fnanaT NEHTAMEPHOR CHMMETPHEH, TPEXMEPHEIMHA CKJIEPUTAMH, BOAHO-BACKYIAPHOH CHCTEMOH, co-
eMHUTENBHON TKAHBIO, CIOCOOHOH 0BpaTHMO MIMEHATH CBOIO XeCcTKOCTs; 3 — Stomochordata: o6mama-
10T cToMoxopaom; 4 — Rhabdoplewra: xononuansHue 300MOE BOIHHKAIOT MOOIHHOYKE H3 MOCTOAHHO
YANMHAIMETOCH cTOmOHa; 5 — Pharyngotremata: obnanaror xabGepHmmu iwwenamy; 6 — Cephalodiscus.
KOJOHHATBHBE 300HOB BOJHHKAIOT K3 GBIIETO, ROIBHXHOLD NPHKPENHTEARHOIO IMcKa; 7 — Cyrtotreta:
6paHXHOMEPHA (MHOTOYHCICHHbe TIapHBIe XabepHule wenH); & — Enteropneasta: o61alaloT xo00TKO-
BBIM cxeneToM, OpoMcogepkawei cnnabio;, 9 — Chordata: o6nanaoT HOTOXOPIOM, JOPCAIbHBIM TTOJIBIM
HEPRHEIM CTBOJIOM, SHAOCTHAEM. 5 — drnorenns asa: / — Denterostomia: 061a0aloT TpeXpasae/IbHbIM
TEAOM, SHAQACPMANLHOW TIOTKOH AIA NHUTAHMA B3BCHICHHOH MHU[EH ¢ MHOTOYHCICHHLIMH TIADHBIMH
KabepHbIMH HIenAMuy (GpaHxuoMepra), OTKPHBAIOWHMHCA B ATPHYM SKTOAEPMATBHOIO IMPOHCXOXKIE-
Hhsl, BpaHXHOMEPHRMMH MeTaHedPUIHAMH, [POTOUENTBHOH MeTaHSPpHAHAILHON CHCTEMON C NepHKap-
AHAABHOH NOAOCTBIO (MOYeMHO-TIEPHEAPIMAJBHBE KOMILECKC); MEe3OUEILHBE NMPOTOKH OTKPHBAIOTCA
COBMECTHO ¢ NEPBHMH KabepHBMME NOPaMM; JOPCAABHBIE TOHAIEL H TOHOOYKTH, FHTEPOLEINs, OnacTo-
NIOp CTAHOBHTCA AHATBHEIM OTBEpCTHEM, AelroTpodtas anumuka; 2 — N.N.: o61agator mianxrorpod-
HOil AHYHHKOWH ¢ LHUPKYMODATBHHM DECHUMHBIM LWHYPOM (IHIVIEBPY/AAa), MPOTHBOTOMHEIN MEXaHH3IM
nutanns (upstream collecting); 3 — Hemichordata: o6i1agaioT fOpcanbHBM H BEHTPANRHEM POAOILHBI~
MH HEPBHBIMH CTBONAMH; CTOMOXODH (GYHKUMOHHPYET KaK MEXaHHYSCKHI aHTArOHUCT JUIA COKPAaTHMOTO
fIepUKAPEA; BOPOTHHYKOBHME {Me30UeNbHEIE) HMEAOMOIYKTE ¢ KNAlIAHAMH, MYCKYTHCTAd JIOKOMOTOPHO-
cekperopHaa npotocoMa; 4 — Enteropmeusta: o6iamaeT XOOOTKOBBIM CKENeTOM, BOPOTHHYKORLIM He-
PBHEIM CTBOAOM (HEBPOXOpOOM), GpoMcolepXalleil cansbio; TUILACBPYRONoOoOHAsA NHYHHMKA (TOpHa-
pHS) HMEET NOKOMOTODHBIH TeMOTPOX; YTpaTa MeTaMepHHIX Hedpuunes B XKabepHolt obmacTH (BOIMOK-
HO, OHM CTAIW NPOTOKAMH ToHan); 5 — Pierobranchia: xonoHia, pacTyillad 3a CYET MOYKOBAHHA 300-
WAOR; HEHOUMHI, [MYNATLUEBHI annapar A4 NHTaHud BIBclieHHOH mmbeil BMecTo GWIBTpALMM Yepel
*abepHHle INENH; OAHA Napa xabepHbiX wienei; ¢ — Cephalodiscus: urynianbua sconga GopMHpYIeT cde-
PHYECKYIO KPOHY, KOJOHHM CHOCOBHE TICPeOBUTaThCd HA OOLIEM NPHKPENHTENBHOM AWCKE H MOIYT
AOKMAaTh NeHeuui;, 7 — Rhabdoplewra: XKaGepHuic WEIH OTCYTCTBYIOT, HENApHEE T'OHAOM, Y 300MIA
OfHa Tapa Wynanel, OpanbHBIA WATOK 3aBOPaYHBAcTCA 33 Kpal Tpy(GOUKM, TENIO BPAIIAETCA BO BpeMsl
RAHTAHHSA, KOAOHHH NPHKPEAEHE K LUEHOUHIO, NoApasaencHHoMY cenrtami; 8§ — N.N.: 6unarepaneHas
ACUMMETPHA (3TO CTPAHHOE COSAMHEHME TSPMHHOB. CHMMeTpHs MoXeT OHTL OHnaTepanbHOH WiH e¢
MOXET HEe GBITh, TOIJA 3TO — acMMMeTpHA. — [Tpusmen. ped.), HIBCCTKOBHI SHIOCKENET, BLICTYHAKIIHI
KaK ofopa A4 MEpHKApAa, KANblMeBble TpexmMepHbte CKIepHThl, 9 — Homalozoa: kaGepHbie enH TOIb-
kO ¢ oaMoii cTopoHsl Tena, /0 — Echinodermata: neHTaMepHad cMMMETpHA, aMOynakpanbHad CHCTEMa,
COEAUHHTEILHAS TKaHD, OOPATHMO MEHSIONIAs CBOK XKECTKOCTDb, YTpaTa XaGepHbIX Weneit H aTpuyma; 11 —
Chordata: o6aaal0T AOPCANBHBIM TOJIBIM HEPBHBIM CTBOJIOM, OTKPRIBAIOWMMCA NEPEIHUM HEBPOMOPOM,
HMET HOTOXOPH, DIOTKY ¢ 3HAOCTHIEM; NPOTOIEABHBIN MOYEYHO-TePHKADAHATEHLIH KOMINCKE OTCYT-
CTBYET, HMEETCH BEHTPANBHOE Cepile B MOCAepoToBo# 06/1acTH, TUIABHHKH, MOTIEPEUHO-NONOCATHE Hpo-
JOTEHbIE MBIIIH CO3TAIOT AaTEpalbHpe BOTHOOOPAIHEE ABUXEHUS 171 IUTABAHUA (A — wameneHo u ne-
pepuicoaarno uz Ax F. 2001, Das Svstem der Metazoa III. Ein Lehrbuch der phylogenetischen Systematik.
Spektrum Akademischer Verlag, Heidelberg. 283 pp.)

———eeeeeee

{cM. puc, 28.61), KOTOpBIA CYLIECTBO-
BaJ B NpoMexyTke oT 600 mo 400 MiH
JIET Ha3aJ, MOT HMeTh Xa0epHhIe LIeTH,
KOTOpbIe BIOCNEACTBUH OBUIM yTpaue-
HBI ¥ €ro TIOTOMKOB — HBIHE KHBYLIHX
HITIOKOXHX., YUYHTHBadA, 9T0 XabepHEE
IENH HMETC ¥ NMOAYXOPAOBBIX, BHI-
MEPHUIMX HMIMIOKOXMX H XOPAOBBIX, Be-
JIMKA BEPOATHOCTE TOTO, YTO KabepHbIe
LIETH HMEAHCE U Y 001Lero IpeaKa BTo-

pHYHOPOTHX. Takum obpazom, dbuiore-
HuA Ne 2 mpeanonaraet AjAs BTOPHYHO-
POTHIX MpeaKa, MOXOXero Ha KNIeYHO-
oenuampx. bonaee Toro, oHa Toapasy-
MEBAeT, YTO KpbioXkabepHBIe MOTIIH OT-
Ka3aThCA OT IIOTOYHOTO IUTaHuA (C Mc-
MOAB30BaHHEM XabepHHX wWenei. —
Hpumey. ped.) B MONL3Y IYTIANBIEBOTO
TIMTAHHUS, YTO GBUIO BBI3BAHO YMEHBIIIE-
HHEM Pa3sMepoB Tena.
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PuaorereTHYeCKan cucreMa Hemichordata m Deuterostomia

Ounorchng Ne 1

Deuterostomia
Echinodermata
Stomochordata

Rhabdopleura
Pharyngotremata
Cephalodiscus
Cyrtotreta
Enteropneusta
Chordata

DOunorenna Ne 2.

Deuterostomia
N.N.

Hemichordata
Enteropneusta
Pterobranchia

N.N.

Homalozoa (srMepiune)
Echinodermata
Chordata
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OBILIAA BUOJIOI'HA

PA3BUTHE
MATUIYYEBON
CUMMETPHH

B OHTOTEHE3E

ELEUTHEROZOA
Asteroidea®
Cryptosyringida
CRINOIDEA®
®opma Tena
Crenka Tesia
Myckynatypa

M JIOKOMOIMSA

Humenapn’reubnaﬂ
CHCTEMA H NMHTAHHE

ECHINODERMATAY

BCC u sHyTpennuii
TPAHCHOPT

I'azooOmen M 9KCKpenms
Hepsnas cucTema
Bocnpon3ssenenne
Paspurne

Pa3noobpasne Crinoidea

IMAJIEOHTOJIOTUA
U ®UJIOTEHHA
ECHINODERMATA

PUITOTEHETUYECKAS
CUCTEMA
COBPEMEHHBIX
ECHINODERMATA




Jis1 JTIOOOTBITHOTO JKUTEJISt THXOOKE-

AHCKHMX OCTPOBOB OOHapyxkeHHe
BLIOPOLLIEHHOI Ha Oeper MOPCKOii 3Be3-
bl WIM MOPCKOTO €Xa, 3THX CUMBOJIOB
MODpsI, KaxeTcst npemasepuemM uyga. Ur-
JIOKOXXHE BBITJISIIAT KAK WHOILIAHETSHE,
OKasaBllKecs: HAa 3eMJie, TaK YAUBUTEIb-
Hbl UX (hopMbl U yHKIMK. B neiicteu-
TEJIbHOCTH UTJIOKOXHUE SIBJISIIOTCS] TOTOM-
KaM#u BTOPUYHOPOTBIX, KOTOPLIE MCXO/I-
HO o0sanany IBYCTOPOHHEH CUMMETPH-
eil M KOTOpbIE B Pe3yabTaTe JTUTEILHOM
3BOJIIOLIMH MIPUOOPENH PATHAIBHYIO CHM-
meTpuio. Haxoaka niockoro Mopckoro
€Xa Ha MOPCKOM Oepery mocTaBisieT
6ob1I0E YIOBOJIBCTBHUE MBITINBOMY HC-
CJIeIOBATENIO, OHA OTKPbIBAET €My 00-
IIMPHBIE NMEPCHEKTUBLI I M3YYCHUS
OecuMciIeHHbIX TallH OMOJOTMH, 3KOJIO0-
rMA U 3BOJIIOLMU UTTTOKOXMX,

OBIIIASA BHUOJIOTUA

Urnokoxue o0beAMHAIOT MpUOIN3N-
Tes1bHO 6000 HbIHE XMBYLINX BUIOB MOP-
cKMXx 3Be31 (puc. 28.1), obuyp, MOpcKux
€Xei, TUTOCKUX MOPCKHX eXei, rojoTy-
PHIT 1 MOPCKUX JIMJIMH, KOTOPBIE B BOJIE-
ILIMHCTBE CBOEM SIBIISIIOTCSI OOMTATEISAMH
MOpcKoro faHa. B coctas aToro tHma BXo-
aaT Takke npubausurensHo 13000 Bpi-
MEpIIMX BHUAOB, KOTOPHIE MPOLBETAIMN
B MOpSIX, HAYMHAsl C PAHHEro KemOpus
(545 man et Hasan). Urokoxue xopo-
IO COXPAHSIOTCS B MCKOTIAEMOM COCTO-
SAHUM Garogapst TOMy, YTO UX BHYTPEH-
HUA CKEJeT COCTOMT W3 M3BECTKOBBIX
ckiepuToB. OHM NOABMXHO COYJIEHEHBI
IIpYT ¢ Opyrom, Kak, Haripumep, y Mop-
CKHX 3Be31 U oduyp, WIH MOTYT OBITH
crniasgHbl BMecCTe, 0Opa3sysl XXEeCTKHIl CKe-
JIET, KaK Yy MOpPCKHUX exei. Pasnuunbie

BBIPOCTBI HApYyXHOTO CKeJlera B BHJE
IIUTIOB WM MIJT WM JaJIM Ha3BaHHUE 3TOM
rpynIe XUBOTHbIX — Hrinokoxue. Cke-
JIET UIJIOKOXHUX PacnoyiokKeH B XOpOUIo
pa3sBUTOM COCHMHUTEIbHO-TKAHHOM
clioe, MOACTWIAIOIIUM MOKPOBLIL. DTOT
CJIOl U caM no cebe cnocoOeH BHIMNOJI-
HATH CKeJleTHbIe (PYHKIINH.

Heno B ToM, 4TO B OTIMYME OT BCEX
APYTUX XUBOTHBIX UIJIOKOXHME MOTYT 00-
PaTUMO MEHSTD KECTKOCTh CBOMX MTOKPO-
BOB M COEIMHUTENBLHOM TKaHU. OHu 06-
JlanalT YHUKAJIbHOM COEAMHMTEIBHOM
TKaHBIO, CITOCOOHONH U3MEHSITH CBOIO XKe-
CTKOCTb, — 3TO TaK HasbiBaemasi MyTa-
Oe/bHAS coeMHMTEIbHAS TKAHD (pric. 28.2).
Kpaiinue 3HaueHus KeCTKOCTH pasinya-
I0TCS Kak Jjieg W Boxa. Korna mopcekas
3Be3ja msrubaercs Ayroit Ham XepTBoii

AMOYIaKpaibHBIC HOXKKH

Puc. 28.1. [List MCAOKOXKMX XapakTepHa Tisi-

THIIyYeBas CUMMETPHS M BOAHO-COCYAMHCTAS

cucrema. Mopckas 3Be31a, MPUKPENUBILIAs-

Cs MAThIO pAlaMu (amOynakpamu) amOynak-

pPalbHBIX HOXEK K CTEKJISSHHOH CTeHKe akK-
BapUyMa
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Puc. 28.2. IlpuMep M3MEHSIOIIEHCS KECTKOCTH COSIMHUTENbHON TKAHW Y MOPCKOTO Oryplia
Stichopus chloronotus.
an MepsoM NMPUKOCHOBEHMH KHBOTHOC CTAHOBHTCH XKECTKMM 6Jtam,!1apsl COEJIMHUTENBHOW TKAHU U €ro
CTEHKA TEJaa OTBEPACBACT (A), OJIHAKO €C/IM €ro SHEePruyHO HaaaBHUTb, TO CTEHKA Tella CTAHOBUTCH Ha-
CTONBLKO MSTKOWH, YT0O «MIPOTEKACT» MEXIY MalbUaMH 3KCTIEPUMEHTATOPA [5)

(HanpuMep, MOJUTIOCKOM), OHAa TIpUOaeT
JKECTKOCTh CBOEH COEAMHUTENILHOW TKa-
HU, W €€ JIVUM CTAHOBATCH HAICKHOW
onopoil ana aMOyllakpasibHbIX HOXEK,
KOTOpBIE NMPUKPEIUISIOTCHS K CTBOPKam
mosumiocka. [locie okoHYaHWs Tpamnessbl
COeIMHUTENNbHAA TKaHb pa3MsIryaeTcs,
CTAHOBMTCS 2MaCTUYHON, MOpPCKasi 3BE3-
Ja pacripsmisieTcst u yrionsaet. Mopckue
€XKM, U3MEHSASA KECTKOCTh COeTUHUTETh-
HOM TKaHu, Moryt (PMKCHpOBaTh MOJIO-
JKEHUE WIJ1, KOTOPBIE UCIIOIB3YIOTCH U151
OTPaXEeHMSI XHUIIHMKOB WM JUISL 3as1KO-
pUBaHWA B paclleinuHax ckai. B crpec-
COBBIX YCJIOBMSIX O(HYpPbI W FOJOTYPUU
CIIOHTAHHO OTTOPraloT (ayroTOMHUPYIOT)
JIy4d MM BeIOpachiBaloT BHYTPEHHHE
OpraHbl ¢ MOMOLBIO MECTHOTO Pa3MSTye-
HMS COeIMHMUTEILHOM TKaHu. B xpaitHuX

CIIyyasix, KOraa HEKOTOPbIE ITOJIOTYPUM U3-
BJIEKAIOTCSI M3 BO/Bl HA BO3AYX, MX TEJIO
MOJIHOCTBIO PasMAryaeTcs, pacTeKaercs,
M XKHUBOTHOE Torubaet (cM. puc. 28.2).
Du3HoNOrNYecKuii KOHTPOJIb H3MEH-
YUBOH COEAMHMTENbHON TKAHHW U MOJIE-
KYJASipHBIE MEXaHU3Mbl M3MEHEHMUS €e
JKECTKOCTH SIBASIOTCH 00J1aCTbl0 MHTEH-
CHUBHBIX HccrnenoBaHuii. OHM MMeElOT
BaXXHOE 3HAYeHHUE [/ MEeIWLIMHBI, B 4Ya-
CTHOCTH JUISI JIeueHus1 3a00eBaHUi co-
€IMHUTETHbHOM TKaHW V YeJI0BEKa, TAKUX,
KakK apTpuThl. XOTS MOKPOBBI UTTIOKOXKMX
coJepxKaT MBILILBI, HEPBBI U Ipyrue
THITBI KJIETOK, KECTKOCTh MEHSIET UMEH-
HO BHEKJIETOUYHBLIH MaTPUKC COCAUHU-
TeJIbHOM TKaHU. B 3TOM Marpukce ume-
I0TCSl OKOHYAHUSI HEPBHBIX KJIETOK, IpU-
yeM, BEPOSITHO, CYLIECTBYET [Ba TUNA

M.lps/ljurassicauf
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HEPBOB: AeHCTBHE OMHMX HeNAeT MATPHKC tTpauun Ca?* mpugaer MAaTPHKCY XeCT-
XeCTKMM, AeiicTBHe MPYTHX pasMardact KOCTh, 4 YMEHBIIEHHE — pasMATYAET ero.

ero. Ha xecTKoCTs MaTpPUKCA BITHAET H3- BTO HABOOHT Ha MBICHE, 9To Cat MoXeT
MEHeHHe KoHueHTpaunH Ca? u mpyrux YYaCTBOBATE B 00pa’0BaHUH MOCTHKOB
KATHCHOB. B LesioM yBeAiNeHne KOHLEH- MEKIY MaKpPOMOJIEKYNIAMH B MATPUKCE. .

W AypaEyanpua

CKeMeTHAN KOCTOWKA

CxeneTHHI cTepxeHs

Hoanonapns

Puc. 28.3. MunotetueckH 0G06ILEeHHAT IHYRHKA HIIOKOXIX — TUIVIEBPYNa (B IEHTPE) H peaib-

HBI€ THYMHKH HUITIOKOXHX C BeHTpansHO#H cToposl. [IpoTHE YacoBoit CTpeaky cBepxy: aypu-

Kysnsipusi Mopckoro oryplia (Holothuroidea), panHAA cramus (SHIMHHApHA) THYMHKH Mop-

CKOH 3peaznl (Asteroidea); ocepluast THYMHKA (BpaxyuonApHa) MODCKON 3BEIAHL; TONHOMAPHA

MOpcKoH mumnn (Crinoidea); oduonmoreye oprypsl (Ophiurcidea); axMHOILTIOTEYC MOPCKOTO

exa (Echinoidea). Bee anuuHKH nnaHKTOTpOdQHEE, 33 HCKTIOYeHHEM JNeUHTOTPOMHON J0AHO-
TAPMA KprHOMAEH. Bee MMIHHKRY MNaBaloT BepXyMIKOH Briepet
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Hrnokoxue obnagaioT pasHANbBHOH

" cHMMeTpHel, a MMEHHO — IATIIVIEBOH
CHMMeETpHel, NOTOMY 4TO HX TeJlNO MO-

XKeT OBITh pa3iefleHO HA NSTh ONMHAKO-

BBIX 4acTeil, pacnoNaraloLUxcs BOKPYT

HeHTpaIbHOH ocH (cMm. pue. 28.1). Pa-

OHANEHAS CUMMETPHS BO3HHKIIA ¥ HINIO-

KOXHX BTOPHYHO (KAaK ayranoMopdus).

Hraokoxue He pOACTBEHHB APYTHM pa-

IHAJIBHO-CHMMETPHYHBIM XHBOTHHIM,
HalpUMep KHHAAPHAM.

Kak u 91€HBI HX CECTPHHCKOTO TaxX-
coHa KuureyHopenuamux (Enteropneus-
ta), HITOKOXHE 007aJaloT TpHMepHeH
[eIoMa, TIpH 9TOM HEKOTOpEIE HeNoMHM-
4eckHe MOJMOCTH 00Pa3oBaliH CHOXKHBIC
OWUBEPTHKYIH U IPHOCPEIH YHHKANEHEE
dyHKHH, Hanbonee 3aMeTHON H3 Ko-
TOPHIX ABNAETCA BOAHO-COCYAMCTAA CH-
CTeMAa, BKII0YAICLIAA TPYOUaThie BBIPOG-
TEL CTEHKH Tena — aMOynakpanbHBIC
HOXKH (cM. pHuc. 28.1), HCnoAb3yeMBie
IUIA NIepeARIDKeHHS, IUTAHHA, ra3oodMe-
Ha M Jpyrux s3agai. KpoeeHocHas cH-
CTeMa MTpaeT HeOOMBILYIO poiib, OHA He
Y4acTBYET B razoobmeHe. [losToMy v Mr-
JIOKOXHX He paclpOoCTpaHEeHO OJHOHATI-
PaRIEHHOS IBIDKCHHE XWIKOCTH MO Kpo-
BEHOCHO® CHCTeMe, XapaKTepHOC sl
GONBIIMHCTEA ABYCTOPOHHE-CHMMETPHY-
HBIX XHBOTHHEIX. ¥ HeKOTOPBIX HIJIOKO-
KHX €CTh opraH (PYHKUMOHANIBHO HH-
TerpUPOBAHHOE Ceplile, OCeBOH KaHa
H oceBolf KpoBaHOI cocyld), KOTOpBIiA
TOMOJOTHYEH PEHO-TIEPHKAPLIY {«CepaLy-
MOYKE») MOMYXOPAOBBEIX, HO €I0 poib B
BblACNCHHH COMHMTeNBHA. Jpyrue Mr-
“JIOKOXKHE COBCEM HE HMEKT TaKOro Op-
T4aHa, U BC€ MITIOKOXHE, MO-BHAMMOMY,
obMagaT 3KCKpelHel Ha KIeTOYHOM
YpOBHE.

Hrnokoxue, KaK NPaBHIO, KPYIIHbIE
XUBOTHEIE. OHK MUMEIOT HECKOJBKO TH-
OB CIELMAIM3HPOBAHHEIX Xabp B Ka-
4ecTBe IOIMONHEHHMS K ra3oo0MeHy 4e-
pe3 [OBEPXHOCTD Teja. AMOYNaKpAIbHHE
HOXKH HMIpaloT pojib Xadp ¥ BCEX HINO-

KOXHX, HO B KaXZOM TaKCOHE Pa3BHBA-
0TCA COGCTBEHHBIE CHECLHATH3NPOBAH-
HHE ABXaTeNbHble OpraHbl. BONBILMH-
CTBQ HITIOKOXWX Pa3dcNbHOIONL H Xa-
PAKTEPHU3YIOTCA BHEIHHM OMIOAOTEOpE-
HueM. HUx mmanktoTpodHasd NHYHHKA
uMeeT oBobLWaOIee HA3BAHHE <THIUIER-
pyJa». OHA CXOOHA MO CTPOCHMIO C JIH-
YUHKOH KIIeYHOABIIAIINX — TOPHApH-
€, 33 HCKIIIOYEHHEM TOIO, 4YTO Y AMMA-
JIEBPYNBI OTCYTCTBYET TENOTPOX M Tas-
KH (pHc. 28.3).

PA3SBUTHE IIITHJIYYEBOI
CAMMETPUH
B OHTOTEHE3E

PazBHTHE HTIOKOXHX, KAK ¥ BCEX BTO-
PUYHOPOTBIX, BKIKYAaeT pagHalbHOe
ApobneHue Afla, pervsITHEHOS pas3BH-
THE W HTEPOUESNbHOE HPOHCXOXACHHE
UECAOMHYESCKHX NoaocTeil. Baacronop
CTAHOBUTCA aHYCOM, a poT obpa3syeTcs
KaX BTOpPUYHAA MHBAaTHHaLMsl 3XTOoaep-
mbl. [InankrorpodHas THYMHKA — IHII-
NeBpyJia — YCTpOEeHa HEOUHMHAKOBO Y
JKHBOTHBIX pa3HBIX TAKCOHOB MITIOKOXKHX
K HMEET CBOS Ha3lBaHME, HO OHA BCErIa
obnagaeT OBYCTOPOHHEH CHMMeTpHeH
(cM. puc. 28.3) B OTIHYHE OT IIATHIyYE-
BOH CHMMETPHHU IOBEHHIIBHBIX M B3pOC-
JBIX HUIMOKOXHX (cM. puc. 28.1). IIpo-
HCXOXIEHHEe CHMMETPUM B3POCNIOi 0co-
OH MOXET OBIThH NPOCACIKCHO B METAMOP-
do3e THUHHKH.

Metamophos pasHBIX HLIOKOKHX CY-
LUECTBEHHO paxTH4aeTcA (MHOIIA Aake Ha
ypoBHe BuOoE). [Tocnenyoniee 0GobuIeH~
HOE OIMMCaHKe OCHOBAHO Ha MeTaMopdose
JIMUMHKH MODCKOI 3Be3npl (Asteroidea),
OHO ABJIAETCSA YACTUYHO THITOTETHUSCKIM
H MOXET DPacCMaTpHUBaThcA TONBKO KaK
yuyeOHoe mocobue. HazBaHua MHOTHX
CTPYKTYD ¥ JITYMHOYHBIX M B3POCITHIX OCO-
Oeil B 9TOM OTIHMCAHHHN MOTYT NMOKA3aThCs
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Ock Tena

TIpukpenuTenbHELl cTeGoneK
JHYHHKH i

(no3dHee JeFeHePHPYET)
Ocepoil KaHan

JleBHIi M mpaBhI

TIpOTOLCTH OceBoH KaMan

(caryo) IIPOTOLIENH
3avarox rumno- Maapeniopoewi Kamenncroii kanan Cepaue
HeBPANTBEHOTO IIysbipeK M N {CIHHHOIt
KaHana Hopoemit kanan Alpenop MELLIOYEK)
My3bipeK Anyc
Tuaponop
Por Tpaenitt TeHHTANLHELY gpf)z;ﬂam
Me3olens KOABLIEBOT n?i"“# KXMBOTHOTO
Jlerniii (Acrenepupyer) ' KaHan — A '
Me30Lenb I o Magpenopur
Ipaserii . TeHHTANIBHBIH
Anve I MeTauens . KaMeHH Tl KOJABLUEBOM KaHat
Jeprrit KaHan 4 I TTepHBHCLe-
METalEIb PATBHEI UENOM
Jlyu (pyxa)

! Kombuepoil kanan Tunonespanpunit  Konblepoi kaHan THIIOHEeBPANbHEB
} (BOAHO-COCYAHMCTASsT KOMBLEBON KaHAT (BOIHO-COCYINCTAS KOMBUCBOH Kanan

CHCTEMA)
A ) E

CHCTEMA)
B

Puc. 28.4. O6obmennan cxema MeTamopdro3a NHUHHKH HIJIOKOXHX, TIPOHCXOXACHHE [TATH-
Jy4eBOH CHMMETPHI:

A — BMA MMYHHKK cieBa; B — Hauano 3aKpyquBaHMs (MeBHA Me30LeNb M NSBMI M NPaBLIil MeTaneny

3aKPYYHBAIOTCA BOKPYT KHUIEYHHKA); B — MeTaMopdHINPYIOWAs NHYHHKE IPHKPEILIAETCA K cybcrpaty,

B TO BpeMs Kak 3aBepliiaeTcs 3aKPYYHBAHHE LE/OMOB H 3aUATOK IOBEHIIBHOLN 0COBH JAHHM2ET MONOXEHHE
B CODTBETCTBHH C HOBOM OCBIO TeNa

HE¢3HAKOMBIMH, HO OfIUas ¢XeMa CTaHO-
BHTCH SCHOM HCXOAA M3 TEKCTA U WIIO-
crpanuii (puc. 28.4).

Metamopdho3 MIMOKOXKHX BKMIOUACT
AOBOPOT OCH TN U TOPCHOH (3aKPyUH-
BaHHE TeJa BOKPYT HOBOH ocu). Hanpu-
MeEp, ¥ JIMYHHKH MOPCKOI 2Be3fnl pas-
BHBAIOLMIACH 3a4aTOK — MOJIoAas 0cobh
(Tak Ha3nBaeMbIll WOBeHMJAbHEI 329a-
TOK) — I pepeHIMpPYeTCa K3 ABYX HC-
TOYHHKOB TKAHHU: MAcCChl 3MOPHOHANB-
HBIX PE3¢PBHBIX KIETOK H HM3MEHEHHOI
TKaHH AHYHHKH. Och Tena nuddeperuu-
PYIOLIETOCA 3a4ATKA MIOBOPAYHBACTCA HA
90 % 110 OTHOLIEHHIO K NepeiHe3agHeil
OCH JIMYHHKH (puc. 28.4, A, B). C npo-
AOJDKCHHEM Pa3sBHUTHA GONBINMHCTBO He-
JIOMHYECKHX nofnocTelt muuHKy (rap-
HHIE NPOTOLENb, ME30LIEAh H METALIE/b)
BHIOH3MEHAIOTCA W' BPACTAIOT B IOBe-
HWIBHH 3avyatok, JIeBHT Me3ouene M
062 MeTale/s 3aKPYYHBAKOTCA BOKPYT HO-
BOH OCH Teja, B TO BpeMsi KaK IIpaBHii
Me301eb HereHepupyer (puc. 28.4, F).

Konbuepoii neBbiii Me30LeNp U €ro oT-
POCTKH pa3BHUBAlOTCA B BOIAHO-COCYIMC-
TvIo cucteMy (BCC) U cnuslunecs me-
TaLlenH, OKpYXasd BHYTPCHHOCTH, BXOOAT
B JIy4d B Ka4eCTBe MEePUBHCIEPAILHOTO
uenoma (puc. 28.4, B). OreeTricHMe Ne-
BOTO MeTalleNa M3ruGaeTcd BOKPYT OCH
TeNa, 00pa3ys reHUTANBHEH KONBLEeBO
KaHaI, CBA3ZAHHBIA ¢ [OMOBBIMH Xele-
3amu (puc. 28.4, A, B). JlepHlii npoto-
LeJIb MTHYHHKY, MOPOBLIA KaHal M THA-
ponop TpaHchOpPMHPYIOTCS B I0BEHWb-
HBIi KAMEHHCTBIN KaHAN M MAIPEIIOPHT,

- KOTOPBIH CBA3BIBAET BOMHO-COCYAHCTYIO

CHCTEMY ¢ BHELTHel cpemoili. OHH Takxke
YVYaCTBYIOT B CO3IaHHH OCEBOTO XKaHana
{oceBoro CHHyca), 0CEBOr0 KpOBEHOC-
HOTO cocyda (OCeBOi Xele3nl) U TUMo-
HEBPANELHBIX HEJOMHYESCKHX ITOMOCTEI
(cM. puc. 28.4). TIpaeblii npotouens
BonblIeH 9aCcThIO AereHepUpYET, HO Ma-
JICHBKHIT OCTAaTOK, TAK HA3bIBAEMBIH Maz-
PEMOPOBRIA MY3bIpex (AopCanbHEIH Me-
1I0YeK), odpasyer cepaue. CormacHo Tep-
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. MUHOJIOI'H, HCHOJIb3y€MOﬁ creuHanm-
CTaMH IO HTIOKOXKHMM, MPOTOLIETL HHOT-
Ja Ha3bIBAIOT AKCOLIE/IeM, ME30LeNb —
THApOLENEM M MeTauelh — COMAaTole-
JIEM.

TpanchopMalng TMIHHKH, KMEIOLLEH
IBYCTOPOHHIOK CHMMETPHIO, BO B3pOC-
Y10 0CO0b C MATHAYYEBOH CHMMETPHEN

TIOKa3aHa B BHAE TUATpaMMBI Ha pHc. 28.4. .

Xora perann MeTamMopdo3a OTIHYAIOTCA
¥ MpeACTaBUTEICH PAa3IHYHBIX TAKCOHOB,
HECOMHEHHO, YTO H3MCHEHHA B CHMMET-
PHM TeNa, TPOMCXONALIHE BO BPEMSI pas3-
BHTHA, OTPAKAIOT AHANOTHYHEIA 3BOJIO-
LXHOHHBIiN MPOLIECC B AATCKOM IPOLLIOM.
Torga BosHHKaeT Bompoc: «B kakux yc-
JIOBHSX pagyalbHasgA CHMMETPHA 1PEBOC-
XOZHT JBYCTOPOHHIOKW CHMMETpPHIO?»
O0n4HO GHOMOTH OTBEYAT TakK: «Kor-
Aa NpeacTapuTe/H TOro KM HHOTO Tak-
COHA MEePeXOnsiT K CHITIeMY 0bpasy m3-
HH ¥ IIMTAHHIO B3BECHIO K3 TONILH BOXLD».
HeiicTBUTEIbHO, CTAHIAPTHOE OOBACHE-
HHE NATHWICHHON CHMMETPHH UITIOKO-
XHX 3aKMI0YaeTcd B TOM, YTO TIPEAOK
HIMOKOXHX (XOTA OH IPOH30IIET OT MoA-
BHXHHX [BYCTOPOHHE-CHMMETPHIHBIX
KUBOTHHIX) OblI HEMOABHXHHIM Opra-
HH3MOM, NATAIOUIMMCS B3Bechio. [lane-
OHTONOTHSA W OHONOrKs B LIEJIOM IIOO-
HepKUBAIOT 3TY HHTepNpeTailo. Cuisa-
Yy 00pa3 KHUIHH U NHTAHHE B3PECHIO —
3T0 NMPUMHUTHBHBIE YePThl UTIMOKOXHX,
KOTOpHIE COXPaHUIHUCE OO CHUX Mop ¥
MOPCKHX JTHJIHH,

Clenylonwii War B 3BOMOUUOHHOM
pa3sBUTHH HINOKOXHX — 3TO BTOPUYHEIN
nepexol K NMOABIDKHOMY 00pa3y XHU3HH.
Ha ceromgHAIMHKUR AEHEL MPeACTABHTENH
BCEX KPYITHBIX TAKCOHOB HITIOKOXHX NOM-
‘BHKHBI (M0 KpaliHell Mepe, YacTUYHO).
Takoii obpa3 XKH3HH OAAronpusaATCTBYET
Pa3BHTHIO ABYCTOPOHHEH CHMMETPHH.
Tem He McHee HEMHOIHME TOIBIXKHbIE
HITIOKOXHE CHOBA CTANH ABYCTOPOHHE-
CHMMETPHYHEMH XHBOTHHIMU. Takue
MpHMEPH HAWACHH CPEIU CEPALEBUAHEBIX

MOPCKHX €X&H, TUTOCKHX MOPCKHX eXeH
# ronorypuit. (buiatepanbHas CHMMET-
PHSA TOIOTYpHI, BOSMOXHO, HE MpHOG-
peTeHA 3aHOBO, 4 SABIAETCH OCTATKOM
HCXOOHOH Aifl TIPSIKOE HIJIOKOXHX OH-
naTeparbHOH cHMMeTpHei. — [lpumen,
ped.) '

ELEUTHEROZOA

K Eleutherozoa OTHOCSTCA MOpPCKHE

3B€3bl, OMIYPEL, MOPCKHE €XH H MOPC-

KM€ OTYpLbl. 3TH HULIOKOXHE ABJIAIOTCS
noNBHXHBME $opMaMu. OGBIMHO OHH
OpHEHTUPOBAHEI OPATBbHOM CTOPOHOH" K
cybeTpaty. CeCcTpHHCKUM TaKCOHOM
Eleutherozoa apmaercd Crinoidea, cuasa-
YHe MOPCKHE JUIHU, KOTOpeE OyayT
06CYXXIATECA Jajee B 3TOH rnage.

ASTEROIDEAC

Asteroidea obpempiHAeT 1500 HEIHE
XKHMBYILIMX BHIOB MOpCKMX 3Be3a. OHH
MOABHXHE], HX TeJIO KMeeT QopMy 3Be3-
Ibl, B HEM MOXHO BRIOENHTH HEHTPAIb-
HE ARCK, OT XOTOPOTO OTXOIAT ITOJIbIE
pyxu, wma Jgyun (puc. 28.5). Mopckue
3BE3Bl ABIBOTCA OGHYHBIMH MOPCKH-
MM XHUBOTHBIMU. OHH MEIJICHHO TeEpe-
IBWTAIOTCS N0 KAMHSIM M PAKOBHHAM HWIH
MOJ3AI0T MO TeCYaHOMY HIH WIHCTOMY
IHY. Mopckue 3Be3asbl pacpoCTpaHeHb!
TIO BCeMy MHPY ¥ 0COOESHHO OGHILHEL B
npUOpeXHBX Bogax. CeBepo-BOCTOYHASA
yacTk Trxoro okeaHa, HanpuMep nobe-
pexnse CeBepHOil AMEpUKH OT 3andBa
IMuonxet-CayHn (1taT BauiMHITOK) A0
AJNeYTCKMX OCTPOBOB, MMeeT Goratyio
dayHy MOpCcKMX 3Be3d. 3meck o0uTaeT
Gonee 70 BHOOB THX XWBOTHBIX. Mop-
CKHe 3Be3Jbl OKpallleHEl B KPacHH,
OpaHXeBHHA, Tony00M, NypnypHBIA WIH
3eJI¢HBIA [IBETa HH JEMOHCTPHPYIOT pas-
JUYHBIE KOMOHHALUMK 3TUX OTTEHKOE.



210 [JIABA 28. ECHINODERMATAY

Puc. 28.5. CuMMeTpus MIIOKOXHX M MHOr0oGpasie MOPCKHX 3BE3M:

A — Astropecten duplicatus — polouias MOpcKasi 3Be3a ¢ KPAeBBIMM [UIACTHHKAMH 1 abopanbHBIMKM NAK-
CWLIaMH, KOTOpast MUTAETCsl ABYCTBOPYATBIMM MOJTIOCKAMM M YIMTKAMH, HE BHLIBOPAYMBAS KeyIOK
(MHTpaopaibHo, BHA ¢ aGopanbHoil cTopoHsl); B — Crossaster papposus — CofHeMHas 3Be3Na. MHTASTCS
MOPCKHMH TEPbAMH, MONTIOCKAMH M MIJIOKOXKHMHM, BBIBOPAUYMBAN KeAYIOK (IKCTPAOPATLHO, BHIL ¢ a60-
paibHOl cropoHnt); B — Culeita — Mopckasi 3Be3na ¢ o4eHb KODOTKMMH pyKami, KOTOpas MUTaeTCs
KOpalllaMi ¥ APYIMMH NPHKPEILIeHHBIMH GeCro3BOHOMHEIMK (BHA © opambHOI cTopoHnl): I' — Tuxo-
OKeaHCKas Mopckas 3pesna Acanthaster planci («TepHoBBIH BeHewy. — [lpumey, ped.), THTAIOWIASCH KO-
PALIAMH H aKTHHHSMH
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®OPMA TEJIA

Mopckue 3Be3[bl B TUIIMYHOM CITy-
Yyae SABISIOTCS MEHTAMEPHBIMM XKWUBOT-
HbIMH, H 0OJIBIIMHCTBO BHIOB MMEECT
MATh PYK, WIK JIydei, XOTsl TaKk Ha3blBa-
EMBblE€ «COJIHEYHBIE 3BE34bl» (r[penCTa-
BUTE)IM ceMeilcTBa Solasteridae. — [llpu-
mey. ped.) umelot ot 7 1o 40 u bosee pyx
(puc. 28.5, b). Imamerp GOABLIMHCTBA
MOpPCKMX 3Be31 oT 12 g0 24 cM, ogHaKo
Y HEKOTOpPBIX IMpeAcTaBuTeNeii — MeHee
2 cm, a MHOTOJIyYeBas 3se3na Pycnopodia
helianthoides ¢ ceBepo-3ananHoro nobe-
pexbsi CoenuneHnsix LllTaTos Amepu-
KM ¥ 3anagHoro 6epera KaHaabl MOXeT
JIOCTHTaTh B TONEpeYHUKe nmouty 1 M.

Pyku, wim Jiyuu, MOPCKHX 3BE3M, KAK
MpaBui0, paclIUPsIIOTCs Y OCHOBAHUS M
MOCTENEHHO CIMBAIOTCS C LIEHTPaIbHBIM

A

ZMCKOM. ¥V «3Be3a-nonyuiek» — Plinthaster
u Goniaster, Kaxnasi pyka umeer hopmy
paBHOOeApEHHOrO TpeyroasHuka, y Cul-
cita (puc. 28.5, B) pyKH HacTONBKO KO-
POTKHE, YTO OMCK MpeilcTaBiseT coboit
MATUYTOJIBHUK, @ Y KPOIIEYHBIX TIyO0KOo-
BOIOHBIX «MOPCKHMX Mapraputok» (Xylo-
plax) (HexoTOpPBIE aBTOPHI paccMaTpHBa-
IOT «MOPCKMX MaprapMToK» Kak caMOCTO-
ATEJIbHBIN KJacc UIMOKOXUX. — [lpumen,
ped.) TUILIEHHOE PYK TEJIO BhINISLAUT Kak
OKpYIJIbIM JAUCK (cM. puc. 28.8, A).

Pot pacnonaraercsd Ha opanbHO# ¢TO-
poHe aucka u obpaweH k cybcrpary.
[llupokast 6opo3sna, win ambynakp (am-
OynakpanbHBIH Xenob), TaHeTcs paau-
AJILHO OT pTa BJAOJIb KAXIOTO Jiyda (CM.
puc. 28.1). Kaxapiit amOynakp comepKuT
IIBa WX YeTbIpe psila MaJEHbKHUX TPYO-
4aTbIX BBIPOCTOB, Ha3bIBAEMbIX aMOyIaK-

AMOynakpanbHBLH
S — Xenob

AmbBynakpanbHas
Wraa

aMbynakpalibHOM

HOXKH

Wrna

~1 cMm

b

Puc. 28.6. Asteroidea, opransl uyBcTB M aMOynakpul Asterias forbesi:
A — nepeBepHYTHIH KOHYMK PYKH, JAEMOHCTPHUPYIOLWWH TEMHOE IJIa3HOE MATHO, H TOHKHE CEHCOpPHBIE
il.'\{ﬁ_\f'J'ILlKDiLilebIt: HOXKH, KOTOpPBIE HECVT Benbie NMPHCOCKH, B — ﬂMﬁ}’HﬂKp'&.‘TbHa}I (opanbHasA) noeepx-
HOCTb IMCKa W OAHOH M3 pyK
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paaLHbMH HOXKamuK. Kpasa am0ynakpon
3AIMINEHBI TIOOBHXHBIMH HITAMM, KO-
TOPBIE MOTYT MIOTHO MX ITOKPHIBATE {OT
nat., ambulacrum — yXpertas TpOIMHKa),
ToHKHH KOHYHK KaXIOH PYKH 3aBepILa-
eTcqa OJHOW unHu Goljiee MaleHbKUMH
INYNAIbLUCBHOHHMHI CeRCOPHMMH amMOYy-
JIAKpaTbHMMHA HOXKAMEA W KPACHBIM Ia3-
HuIM NATHOM (pHC. 28.6, A).

Bepxnas, aGopaimnas, cropona Hecer
HETMPHMETHOE aHANBHOE OTBEpCTHE (Y He-
KOTOPHIX 3B€3[ ero HeT) B UEHTpe JUCKA
H OONbLIYIO, HAIOMHHAIOUIYIO ITYTOBHLY
MaIZpenopoRyio ILKMACTHHKY, PACIIOIOXEH-
HYIO MEXIY OCHOBAHMUSMH JBYX pYK. Bes
MOBEPXHOCTh TENA MOXET OBITH TaaKoii
HWIH NOKPHTOMH UaMH, GYTOPKAMM HIH
IPEOHAMH. Y HEKOTOPHX BHIOB PYKM U
JHCK OKaNMJICHbI IIMPOKMIMH KPaeBbIMH
NIACTHHKAMH (CM. pHC. 28.5, A).

Hrna

= XKeneancTad Knerka
HecMocoma

Muosnure-
# THAJIbHBIE KJETKH

ITepHTOHEANTEHAA KNETKA

CTEHEA TENA H CKEJIET

CreHka Tesa COCTOUT U3 TOHKOM KY-
THKYJB, OFHOCIOHHOTO 3HHASPMHCA,
TOJICTOM COCTHHUTENLHO-TKAHHOM Aep-
MBI, LIENIOMHYECKOTO SITHTEAHA H3 MHO-
SMUTETHANbHBIX KIETOK, KOTOpHE (hop-
MHPYIOT MYCKYIAaTypy, U TIEPHTOHEYMA
(puc. 28.7). PecHHYHME KJIETKM 3NH-
OepMIIca M NEPUTOHEYMA B THIIHYHOM
cliydae TIPelCTAaBIAT co00ii MOHOHM-
JTHAPHBIE BOPOTHHYKOBHE KJICTKH.
SIHAECPMHC TaKXe BKIIOYaeT Ge3kry-
TUKOBBE KAETKH, KJIETKH, CEKPETHPY-
IOIIHe CIH3b, U CEHCOPHBIE KIETKH.
JEeTpHT, ocegalonIMil Ha TeNno, yaaBiu-
BAaeTCsd M CBA3MBAETCA CIIHM3BIO H OTGpa-
CHIBAETCS MHASPMANbHEIMKE PECHHYKA-
MH. CeHCOPHBIE U HEPBHBIE KJIETKH 00-
Pas’yT BHYTPUSIHACPMANBHYIO CETh,

Pecrmuka

} TYBCTRHTENEHAA KNETKA

DKTOHEBPAABHAA
HepBHad CeTh

THIOHeBpaNbHAA
HEPRHAS CeTh

CxaepoluT

¢ GOPMHPYIOLUMMCA CKACPHTOM

Puc. 28.7. Cxema cpesa 4epes CTEHKY TeNa HIIOKOXETO



Eleutherozoa 213

KOTOpasl SIBJISIETCS YACThIO IKTOHEBPAJIb-
Ho#t cucrembl (cm. puc. 28.7). Hepma
BMELIAET CKEJIETHBIE SJIEMEHTHI — CKJIe-
pPUTHI, OTTMCAHHBIE lajiee, M pa3INdHbIe
COCOIMHMUTEIbHO-TKAHHBIE KIETKH,
BKJTIOYAsl CKJIEPOLIMTBI, KOTOpPbIE Tpo-
NVIAPYIOT CKeJIeTHbIE 3JIeMEHTHI (CM.
puc. 28.7; 28.14). B cocrasB ueiomMu-
YeCKOH BBICTMJIKM BXOAUT HEpPBHAas
CeThb, NpeacTaBlIeHHasd IIaBHeIM 06pa-
30M MOTOPHBIMH HElipOHaMM. DTa ceTb
npegcrapisier coboil yacTb rHNOHEB-
panbHOM cuereMsl (cM. puc. 28.7), oHa
WHHEPBUPYET MBILIIIBI U COEAUHUTENb-
HYIO TKaHb (CM. Jajee).

DHI0CKETET UTTTOKOXHX PACTIONOXEH
B AépMe, MoI00HO Hellye pbid, U OKPHIT
anuaepMucoM. OH BKJIIOUAET ABA KOM-
MOHEHTA: KOJUIAreHOBYIO COCAUHUTENb-
HYI0O TKaHb M M3BECTKOBBIC TeJblla —
CKIepuThl. Hamuume cknepuToB B iepme
MOBBILIAET XECTKOCTh IePMbl U obecrie-
YMBAET NMPUKPEIUIEHWE MBIIIL, OJIHAKO
KOJUIATEHOBAsl COeMUHUTENIbHAsI TKAHb
TAKXKE BBIMOJHACT BAXHYIO OINOPHYIO
(hyHKILIHIO.

M3BECTKOBbBIE TEJIbLIA
(CKJIEPHTBI)

Us3BecTkoBbIE TesibLUa (CKJIEPUTHI)
MOPCKHX 3Be31 UMEIOT pasinaHyio (op-
MY — WIJI, MAJI0YEK, TUIACTUHOK, KPeCTH-
KoB (puc. 28.8, A). Ouu o0GpasyioT Tpex-
MEPHYVIO pelIeTKy — crepeoM (puc. 28.8,
b). Crpykrypa CKJIEPUTOB, HAllOMMWHAa-
FOILasi COTHI, MOXET CHWXaThb Bec, yBe-
JIMYUBATH TPOYHOCTE M IPENATCTBOBATh
MOSIBJIEHUIO TpeUIMH. XOTH KaXIbli
CKJIEPHT SIBJISIETCS COCAMHEHMEM MHOXE-
CTBA MMKPOKPUCTAIOB KaJbLIUTA, OI-
TUYECKH (B MOJISIPU30BAHHOM CBETE) OH
BeleT ce0st Kak eIMHBIN KpucTawl, Mo-
CKOJIbKY BCE OCHM MUKPOKPHUCTAJLIOB Ma-
pannenbHbl. CkaepuTsl (hopMHUpYIOTCS
BHYTPUKJIETOYHO B CMHLMTHUYME CJIMB-
LIMXCS AepMaTbHbIX (Me30AepMaibHBIX)
cknepouuToB. JlabupuHTononobHbIE
MPOCTPAHCTBA BHYTPHU CKIIEPUTOB, COBO-
KYIMHO Ha3bIBaeéMbI€ CTPOMOM, TMO3BOJIsI-
IOT CKJIEPOLIMTAM TIPOHUKATE BHYTDb JLIsl
OCYIIECTBIIEHUSI POCTA U BUAOU3MEHEH WS
cTepeoMa, a TakXKe IUIsl TIPUKpPeIieHus

Puc. 28.8. Ckener UIIOKOXHX:

A — ckeneTHRII Kapkac IOBeHHIBHOM ocobu «Mopckoit Mapraputku» Xyloplax turnerae — abeppanTHoOro

MPEACTABUTENSE MOPCKMX 3BE31 — B MOASPU3IOBAHHOM CBeTe; h — MPOCTPAHCTBEHHAS CTPYKTYPA CKIEpH-

Td MOPCKOM JIMIMM, HATIOMHHAIONIAsA MHMeTuHBIE cOThl (2eKTpoHHas Mukpodotorpacdmus). INpocTpaHcTea
BHYTPH CKJIEDMTA COCTABJISAIOT CTPOMY
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KOJUIAT€HOBLIX BOIOKOH. BookHa cium-
BalOT CKJIEPUTHI APYT C JIPYrOM, CO31a-
Basi CKeJIeTHBI Kapkac (puc. 28.9, A:
28.10). CrneumanusupoBatHbie haroum-
Thl CIIOCOOHBI peabcopOupoBaTh KAIbLUT
M3 ckiepuToB. Bee ckiepursl, Bkmouas
T€, YTO BBICTYITIAIOT HAJ MOBEPXHOCTHIO
Te/la Kak Oyropku Wi uriabl (BKJIOYas
UTJIbI MOPCKUX €Xeil), SIBISIIOTCS 3HI0-
CKEJIETHBIMH U MO3TOMY TOKPBITBI 3ITH-
IEPMHUCOM.

Hekoropsie Mopckue 3Be3abl umeior
CHELHATHU3UPOBAHHBIE CIIOXKHBIE WIEHH-
CTbIE CKJIEPUTHI, HA3bIBAEMbIE MMAKCUJLIA-
MU U nienuuensapusimu, Takenmwm no-
KpbIBAIOT abopajibHYI0 MOBEPXHOCTD
MHOIMX MOPCKMX 3BE3ll, TaKUX, KakK
Luidia, Astropecten u Goniaster, KOTOpbIE

3apbIBAIOTCS B OCAA0K (CM. puc. 28.5, A4;
28.9, B, I. Kaxnas nakcuiia HanmoMu-
HAeT MUHHMATIOPHBIN IPUBOK ¢ HOXKOI,
NPUKPEIUIEHHOM K OBEPXHOCTH XUBOT-
HOTO, U 30HTHKOBMIHBIM KYTIOJIOM, pa3-
BEPHYTBIM cBepxy (puc. 28.9, B). Ilo
NEePUMETPY 30HTHK MAaKCHIUIBI HECET KPo-
XOTHbI€ TMOABUXHBIE MUTIOJIOYKU. 30HTHU-
KM COCEIAHMX NMAaKCUIUT MPUMBIKAIOT OIUH
K IDYTOMY H COBMECTHO 06Pa3yIoT «BTO-
PYI0O KOXYy» IOBEpX OOBIYHON CTEeHKH
Tes1a. 3anoNHeHHOe BOAOI MPOCTPAHCTBO
MEXIy 39TOI, BTOPOM, KOXell M caMum
TEJIOM 3ALUUILEHO OT NMPOHMKHOBEHUS
OCa/ika U B HEM MOMELLAIOTCS TOHKUE He-
XHBIE Xabpel. DTO pa3BeTBeHHOE MPO-
CTPAHCTBO BEHTWIUPYETCS SMUIEPMATb-
HBIMHM peCHHYKaMu (cM. puc. 28.9, B).

Puc. 28.9. Dunockener MOPCKUX 3Be3n:

A — pelieTka U3 CKeJIeTHBIX CKJIEPUTOB B PYKe MOpCKO# 3Besnnl (Asteriidae); b — nebonbluas cexums
9HI0CKeNeTa MopeKoii spe3inl (Paxillosida); B — cxema BepTHKaIbHOTO cpe3a yepes abopaibHYIO CTEHKY
Tena Luidia, neMOHCTPHUpPYIOLWIAs TPH TIAKCHILIBL, [IpunonHsTeie CKIePUTHI TPUGOBUIHON HopMBI HeCyT
HeBO/IbIIME, OKPYIJIbIE MIVILI HA TIOBEPXHOCTH M IUIOCKHE, MOABMKHBIC MBI 110 Kpaw. PassersneHmeie
nanynbl (YepHbIe) PACMONAraloTesi B IPOCTPAHCTRAX MOI NAKCHANaMH: I — B ¢ MOBEPXHOCTH NMAKCHILI
Astropecten (cp. ¢ puc. 28.5, A; 28.9, B) (A4 — no Fisher uz Hyman L. H. 1955, 5 — no Hyman, 1955. The
Invertebrates. Vol. IV. McGraw-Hill Book Co., New York. llepenevamsisaemen ¢ paspewenus)

Mipsiljurassicoruf
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IMeauuennspun npeacTaBnAwOT coGoi
HOABMXHHE CAOXKHBIC CXIepUTHI, HyH-
KIHOHHPYIOLIHE KaK munusl. OHA pac-
TI0/IaTaloTCA HA NOBEPXHOCTH TENA TAKUX
MOPCKHX 3BE3I, KaK Asterias, Pycnopodia
H Pisaster, H UCTIOIB3YIOTCH IIABHEIM 00-
Pa3oM I TOTo, YTOGH 3animiuare abo-
PaIbHYIO TIOBEPXHOCTD OT OCEAAIOINHX Ha

HETO JIH_‘IH]-[OK H OPYTHX MATCHBKHX XH- -

BOTHRIX. TakHe NEANUEVIPHH OORYHO
COCTOAIT M3 KOPOTKOI'O, TOJNCTOIO CTe-
OesibKa, YBEHYAHHOIO ODWYHO IBYMA,
MHOTAA TpeMs HeOONBIIMMH ITOABHX-
HBIMH CKJIEPHTaMH, HMEIOIUMMH Gopmy
XBaTaTeNbHEIX 4Yenwcred (puc. 28.10;
28.11, B). Nleauuensipui MOTYT ObITh
paccesHEl o Beeil aGopanbHol mopepx-
HOCTH WIH Xe¢ JIOKANTH30BaHLE Ha MOBep-
XHOCTH HIJI, OGBIMHO QOPMEpPYS BEHYHK
BOKPYT OCHOBAHHMS KaXmobt WENEI (CM.
puc. 28.11, A, F, 28.16, 5). InwenHsie
creGeibKa CHASYHE NMeSHUEUTAPHH ¢
OBYMA YENMOCTAMM Y KaXIOH HMeEIOTCA
Yy HeCKoJbKHX Bumos (Valvatida).

BOJHO-COCYAMCTAA CHCTEMA
(BCC) (= AMBYJIAKPAIBHAS
CUCTEMA)

Boano-cocyancras cucTeMa MOPCKHX
3Be3l, KAK U ¥ BCEX HITOKOXKHX, COCTO-
HT M3 T'MAPABITHYSCKMHX TOKOMOTOPHEIX
TPYOUATLIX HOXEK M IEHTaMEpHO pac-
TIONIOXEHHBIX BHYTPEHHHX LIeTOMMYe-
ckux KaHanop (puc. 28.12, A). K BHyT-
PEHHHM KaHajlaM OTHOCHTCA OKOJIOpPO-
TOBOW KONBIEBOH KAHAN, OT KOTODOIO B
KaXayl pyKy MPOTATHBAaEeTCA PATHAIDL-
nutii Kanan. OT paldaILHOTO KAHANA TIep-
TEeHIKKYIAPHO K HEMY OTXOAT JaTe-
pajiblbie KaHATL, KAKABIH #3 KOTOPBIX
OKAHYHBACTCS JIyKOBHLIEOGPA3HON aMITy-
Joil, aMOynmakpanbHOH HOXKOE U HHOT-
Ja npucockoii. KaMenncThIll K3aHaAN NMOI-
HHMAETCA OT KOJBIEBOTO KaHana K abo-
pansHoll CTOPOHE M OTKPHIBAETCA B Ma-

DnugepMuc

CoenHHTENBHAA
TK3Hb

Yemocth

OrxpriBaOIas
MBILE LA

3axpmpaiowan
MBIHTIA

BasanpHeiit
YUacTOK

DnacTHYHKI
JIATAMeHT

Puc. 28.10. Asteroidea, nenuuemnapus.

DYHKUMOHATEHAA AHATOMHA MCOHUSAPHH Asterias

(uamereno u nepepucosano w3 Hyman, 1955, The

Invertebrares. Vol, IV. McGraw-Hill Book Co., New
York. Hepenenamueaemen ¢ paspemienun)

NCHBKYIO KaMepy — MAAPCHOPOBYI0 aM-
myJy, KOTopasg COeQUHSIETCS C MAApeno-
poBoii NAACTHEKOR, CHCUHANH3IHPORAH-
HBEIM MOPHCTBIM CKJICPHTOM, Paclofo-
XCSHHBIM Ha NOBEPXHOCTH AMCKA. T1opH
MaJpenopoBoil IIACTHHKH OTKPHIBAIOT-
cf B OKPYXAIoUyi0) MOPCKYIO Bony. Yac-
TO APKOOKpalleHHasAs H Gpocaloliasncs B
[1a3a Magpenopopad IVIACTHHKA Hepas-
HOMEpHO NOKPHTA 00PO3AKAMH Y HAMo-
MHHAeT OAHHOYHBIA KAMCHUCTEIN (Man-
peropoBbIil) Kopaml. Bes BCC sricTina-
HA XTYTHKOBBIM MHOSMHTEIHEM H TAKHM
0bpazoM OHa ARAAETCA M MEILECYHOM, H
pecHHYHON, MBIIILE! Iyyllue BCero pa3-
BHTH B aMOyiax M aMGynakpaapHBIX
HOXKaX, a BEI3BIBAEMBIE PeCHMYKAMH
TOKM BOJH BO BHYTPECHHHX KaHa/MaX BbI-
MONHAIOT TPAHCTOPTHYIO (PYHKLHIO.
BCC xopowro passuta ¥y MOPCKHX 3BE3[
U CAYXHUT WIS TIOKOMOIMH, BpeMEHHOTO
[IPHKPEIVIEHAA K cyOCTpaty, TORIH IO~
Gr1yu 1 s razooOMeHa,

Kaxpeiii natepanbHBI KaHAT MMEET
KJ1ariaH ¥ OKaHYNBACTCA B aMITYJIC H AM-
GynakpanesHOH HOXKe (pHc. 28.12, F, B).
AMITyNa IPEICTARNACT OO0 MaTCHBKMIA
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Puc. 28.11. Asteroidea, nennuennspun. Jloane neguuennspun Stylasterias forreri:

A — BEHUMK NeaMue/UIIPHI BOKPYT MIAbI B TMOKOSUIEMCH COCTOSAHUM: B — BeHUMK MOAHUMACTCS npH
CTUMYJUSILIMK MOTEHUMANBHOM KepTBOi; B — cKaHMpYIoLlas SAeKTPOHHAS MUKpodoTorpadms YeTiocTeil:
B — Gasanbubiil yuactok; S — mecTo nipukpennenus muiuust (A u B — us Chia F.-S. u Amerongen H.
1975. On the prey-catching pedicellariae of a starfish, Stylasterias forreri. Can. J. Zool. 53: 748— 755,
Bocnpouseedeno ¢ paspewenua Hauuonaasnozo Hecaedosamenvexozo Cosema Kanadut)

MYCKYJIUCTBIN MELIOYEK, KOTOPBIM BhIC-
TYIIAET B MEPUBUCLIEPATBHBIN LEIOM.
AMI1yJla OTKPBIBAETCSI HEMOCPEACTBEHHO
B KaHaJl, KOTOPHIH TAHETCS BHU3 MEXIY
amMOysakpaibHBIMU CKJIEPHTAMHU B aMOy-
JIAKPAIbHYI0 HOXKY. AMOynakpaibHbie
CKJIEPHTBI 00pa3yloT 1HO aMmOylakpaib-

HOI 60Opo3nKu, OHU 0Opa3yoT BaAIO-
LIMIACH BHYTPb aMOyJIakpaibHbBIN XKeno6
(cm. puc. 28.16, A, B); pannansHblii Ka-
HaJl pacriojlaraeTcs ¢ OpajibHOW CTOpo-
HbI OT ckieputoB (puc. 28.12, b, B).
AMOynakpalibHble HOXKH TOIHUMA-
I0TCs CO IHA aMbyllakpanbHOW Gopo3j-

_ =

Puc. 28.12. Asteroidea, BogHO-cOCYAHCTasl CHCTEMA M PALHATBHBIC OPraHbL:

A — cxema BOLHO-COCYAMCTON cucTeMbl; B — cxema MOnepevyHoro cpes3a pykKu MOpPCKOH 3pe3nn; B —
yBeHUYEeHHOe H300paxkeHue ambynakpaishoii obmactn b
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KU (cM. puc. 28.6, ). OHH opraHu3oBa-
HHI B [IBa pAZa B TOM C/y4Yae, KOTAA BCe
JaTepalbHBIE KaHANEL OTHHAKOBOK ITH-
HEIL, HITH B YeTBIpE PsAa, KOTZa OHH JIHH-
HEIE K KOPOTKHE, XOPOLUO Pa3BHTAaa NPo-
AOJIBHAA MYCKYNaTypa BRICTHIACT aMITYTY
1 aMGyIakpanbHyI0 HOXKY. OGBMHO KOH-
YHK aMOVJIaKpaiibHOH HOXKH pPacLIMps-
ercd, GopMUPYs NPACOCKY (CM. pHC. 28.6,
b; 28.12, A, B). _

Huknnueckoe ABH>XKeHUE KaXAOI aM-
OYNAKpaTbHOH HOXKH COCTOMT H3 BhI-
TATUBaHHUA-TIPUKPEILIEHASA, TOOTATHBA-
HHA 33 cueT GOopCHpOBAHHOIO COKpallle-
HHS MYCKYJIaTYPhl ¥ OTLEILICHHA - BTATH-
BaHHUA. Korna nmpoaonsHaa MycKynaTypa
aMIIy/Eel COKpallaeTed, a KJIanaH B JaTe-
paJIbHOM KaHamne 3aKpaiBaeTes, Boga yc-
TpeMIIAeTCA B aMOYNaKpalbHYI0 HOXKY,
pacTAruBaeT ¢ X aMyOlIaKkpanbHas HOXKA
vanuHsercd, [IpH CONPHKOCHOBEHHH C
cyGeTpaToM aMOynakpalbHasd HOXKA
NPHKIIEHBACTCA 34 CUeT BhLICACHHSA CIIC-
uanpHOTO BeluecTha. IlosaHee cexper
XKeqe3 APYroro THIA pa3pyluaer CBA3b H
OCBOOOXAAET aMOYNAKPAIbHYIO HOXKY.
(Takue Xe OBYXKENE3UCTHE CBA3LIBAIO-
Le CUCTEMBI UMEIOTCS Y IIOCKHX Yep-
Beli, TacTpoTpux u ap. — Illpumeu, ped.)
IMpH OAHTEALHOM NPHKpEeHUH WIH
MPHICKEHHH CONBIUOH CUALI NPOYHAasI
{brKcaunsa aMGylakpanbHoO# HOXKH OCY-
IIECTBIAETCH 34 CYET MPHCACHIBAHMA.
IMponoabHBIE MBILIIL NPHKPENUBILEii-
¢l HOXKH COKpalfaloTcs, H 310 ofecne-
YHUBAET TIHYIUEC YCHIHE, HeoOXOIHMoe
IS JTOKOMOLMH. 3aTeM IMpHCOCKA OT-
KDPEIUISIETCS M COKPAUIEHHE TIPOAOIbHBIX
MBILLL BTATHBAET aMOYJIAKpaAbHYIO HOX-
Ky, 8 XMIKOCTE U3 Hee IepeMelliacTes B
aMmnyny. HMarubanue aMOyaaxpaabHOM
HOXKH HOCTHTEETCH 3a CUeT COKpALLE-
HUSA TIPONOJIBHBIX MBIIL JHIUE HA OJ-
HOIt CTOPOHE HOXKH.

Buytpennue kaHansl BCC uMeroT ase
NaBHBlE GYHKIHK, EHPKYISLHIO XKHI-
KOCTH U obeclieUeHHUE THIPABMHYECKOH

noKoMouun. BosbyxnaeMele GHeHHeM
PECHHYEK MOTOKH XHIKOCTH B BCC
(BKMoyas aMOYIAKPATbHEIE HOXKKH) OpH-
€HTHPOBAHBEI B JIBYX HAaIpaBICHIIX, H
TaKHM 00pa3zoM KakIHil KaHal HWIH aM-
6ynakparbHad HOXKA ABJIAIOTCA OIHO-
BpPEMCHHO AHAJIOTAMH H apTepHii, M BeH.
Dra UHpKYAALNS, BEPOATHO, obecreyn- .
BaeT MEPEHOC KUCAopoaa M3 aMbynmak-
PANBHEIX HOXEK K BHYTPeHHHM TKAHAM,
H, BO3MOXKHO, TPAHCIIOPT IHTATEIBHELX
BEINECTB OT KHIIEYHHKA K MYCKYTATYpe
aMOynakpaJbHHX HOXeK (CM. NOIpa3iiL.
«BHYTpeHHHMI TpaHCIopT»).
KonbieBoi KaHal ABNAETCS LHEHTPOM
BCEH CHUCTEME], B KOTOPOM CXOAATCSA BCE
paxmanbHele cocyanl. EcTe ewle nsa
Opraia, KOTOpHE MTPAOT BAXHYIO POAB
B IIOANEPXKKE cHCcTeMBl, Ha BHYTpeHHe
OKPY:KHOCTH KOJIbLIEBOTO KAHATA HAX0-
IATCA TATL IMap ryOuATRIX MELIOYKOB,
HAa3bIBacMbIX TUAEMAHHOBHIMH OpraHa-
MH (cM. puc. 28.12, A; 28,15). Oun pac-
MOJIOKEHH WHTEPPATHANBHO, T. €, MeX-
oy pykaMmu. THIeMaHHOBBI OpraHbl (ByH-
KIUHOHHPYIOT Kak TAMGbaTHISCKHE YIIH,
YCTpaHAS U paspymiad 6aKTepUH H He-
XKenaTe/bHHE YaCTHUB B XHIKOCTH
BCC. K BHYTpeHHe#H CTOPOHE KOJbile-
BOrO KaHAna B WHTEppazuycax y Goib-
ITHHCTBA MOPCKHUX 3B¢3] MIPHKPEIUIEHE
OT OJHOIO A0 NMATH BHITAHYTHIX MYCKY-
JIHCTRIX MEIIOYKOB, H3BECTHBIX KAK I10-
JiMeBH Ny3RIpH (pHcC. 28.12, A). Brux
MYy3BIpEH HET ¥ MpeACTABUTENCH poda
Asterias. DYHKUMA MONUEBLIX My3bipeit

" TOYHO HEH3BECTHA, BEPOATHO, OHHU MO-

IYT CIYXHTH pe3epBYADAMH XHIKOCTH
ans pceii BCC nnu tonapko ang am-
fynakpanbHBIX HOXEK BOKpYT pra (ro-
CIIeZIHKME YACTO KPYIIHEe, YeM HOXKH Ha
PyKax, HO UX aMAWIB O0BIMHOTO pa3-
Mepa).

KaMeHUCTBIH KaHAT U MAPENOPOBas
TJIACTHHKA CIIOCOGCTBYIOT COXPAHEHHIO |
JOoMxKHOTe o00BeMa xuakoct BCC. Ka-
MEHHUCTH KaHal GepeT Hayaio B KONb-
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. lIEBOM KaHaJe, BePTHKANIBHO MONHHMA-
€7 K a0opanbHOIt NOBEPXHOCTH Tena U
COCIMHACTCA ¢ MaIpenopoBoi aMmynoii
(mpuHUMas ydacTHe B 06pa3OBaHUH OCe-
BOTO KAHANA, CM. NoApasn. «BHYTpeHHII
TPAHCIIOPT»), KOTOpasi OTKPHIBaeTCA Ha-
PYXY 4epe3 MalpellopoBYIO IUTACTHHKY
{cM. prc. 28.12, A; 28.15). KaMeHHCTHI

KaHAM HA3BAH TaK H3-3a H3BECTKOBERIX -

CKJIEPUTOB B CBOel cTeHKe. OHH CyXkaT
OITOPOI CTEHKEe KaHala NMpHGAH3HTEND-
HO TaK, KaK 3T0 AENA0T XPAIIEBEIE KOJb-
ua B Tpaxee. Maapenoporas IiacTHHKA
nepHOpHPOBAHA OTBEPCTHAMM, HAXOIA-
LIHMHCA B PECHMYHBIX MOBEPXHOCTHEIX
boposnkax. BueHHe pecHHYEX B KaMe-
HHCTOM KaHaji¢ OBYHANpaBNCHHOE, HO
PECHUYKH, OBLIOIIME BHYTPH (IIC HAIIpaB-
JIEHHIO KO PTY), Pa3BHTH CHIBHEE U IIO-
JaBASIOT PECHAYKH MPOTHBOIIONOXHOIO
HanpasneHus1. BeneacTBre 3T0r0 OCylle-
CTRIAETCA IIPUTOK MOPCKOIl BOOH Yepes
MaJpenopoBy0 ITACTHHKY, 3aTeM IO
KaMEHHUCTOMY KaHAlMy BHH3 H B OCTANb-
Hele yyactky BCC. TaxuMm obpa3om, ka-
MEHHMCTHIA KaHAJ NpPencTaBaseT coOoii
PECHHYHEIH HACOC, KOTOPHII MOAAeDKH-
BaeT 06veM xuakocth B BCC. B Hop-
MANBHBIX YCAOBHAX TONBKC TOHEHBKAd
cTpyiika Bofp! momnamaer B BCC uepes
MAAPETIOPOBYIO IUTACTHHKY H KAMEHHC-
Thlii KaHan, MOCKOMBKY CHCTEMA OKaH-
YHBAETCA CIENC B aMOyNaKpambHBIX HOX-
Kax M 06paTHOE JaBlieHHE MPEATCTBYET
BTEKAHHIO XHUIKocTH, Ho npw 11oBkIILe-
HHHM JABACHHA (3TO MPOUCXOIUT MPH
HAarHETaHHH XUAKOCTH H3 aMIIyI B aM-
GynakpanbHble HOXKH, — Ipumey. ped.)
BONA YACTHYHO BBUIABIMEBAaETCA yepes
TOHKHE CTEHKHM aMOyIaKpATbHBIX HOXEK,
TO3TOMY HEOOXOOHMO BO3MEIATH MOTe-
PIO XKIKOCTH. PECHIYKH Ha TIOBEPXHO-
CTH MAaJpENopoBoif TAACTHHKH OTOPackhI-
BalOT KPYHHHKH, KOTOpBIE MOIYT 3aC0-
PATH OTBEPCTHA MK NpoHHUKaTh B BCC.
Ipockone3HyBIIKe CKBO3b HHABTP Mag-
penopoBofl [IACTHMHKH KPYNHHKH yIa-

JIAIOTCA THAEMAHHOBEIMH OPTaHAMH WK
dbaroLATAPYIOTCH BETOMOLMTAMHA,

XKunxocts BCC no cocrasy cxonHa ¢
MOpPCKO¥H BOmOH, HO OHa CONEPXKHUT Le-
JIOMOLIMTRI, HEKOTOphIE GENKM M XapaK-
TePU3YETCA BHICOKOH KOHUEHTpallHeH
uo”os K*: PacreopeHHEle GenKH U Mmo-
BEILICHHad KOHICHTpauus K* cozgaior
Pa3sHUUY B KOHUCHTPALIMH, YTO NPHBO-
AUT K BCAacHIBAHHIO BOAKI uepe3 amOy-
NaKpajbHbie HOXKH. TakuM oGpasom,
OCMOTHYECKHI MEXaHH3M H (PHIHYECKOE
HaKaYHBaHHE pEeCHHYKAMH KaMEHHCTO-
e KaHaJla MO3BOJIAIOT BO3MEIATh I10TeE-
PH BCABI, KOTOpHIE TIPOHCXONAT H3-34 II0-
BHICHHA XABTEHHS NPU MBITHEYHOM CO-
KpalleHHH,

JIOKOMOIIUA

Bo BpeMs mBIDKeHHS KaxXTasg aMGynak-
panbHaA HOXKA BbINONHACT HIATOBOE Oeii-
CTBHE. AMOYIAKpaNLHAT HOXKA OTKAOHA-
¢TCs1 BIIEPEell, OXBATHIBACT CYGCTpAT U 3a-
TeM OBPDKETCA obparHo. Ha onpeneneH-
HOM Y9acTKe pPykH OOMbIUMHCTBO aMGy-
JIAKpanbHBIX HOXEK BHITOMHAET eIHHBIH
111aT, ¥ XKHBOTHOE ABHIKETCsL Briepen,. Jdeii-
CTBA¢ aMOYIAKpaNbHBIX HOXEK XOpOoNio
CKOOpPAMHHPOBaHO. Bo BpeMa nmpoapinke-
HUS ONHA WIH ABE PYKH ABATIOTCA BEXy-
UMK H aMOymaKpanbHbie HOXKH Bcex
PYK JIBIKYTCA B OTIPEACTACMOM BEAYILIH-
MM PYKaMH HanpaRICHHH, OXHAKO HE Boe
OHH JBICKYTCS B YHHCOH. OObeIHEHHOS
IeiCTBHE MPHCOCOK aMOYNIAKPATBHELX HO-
XKeK oflecreumBaeT MOWHOS MPHKPENH-
TEILHOE YCWIKE H JAeT BO3MOXHOCTD
MOPCKOH 3Be31e BEPTHKANBHO B3GUpATL-
€S MO KAMHSAM HJIH NMONHHMATHCA BBEPX
no CTeHKe akeBapHyMa. Kak nmpasuio,
MOPCKHE 3Be3Ibl OBRXYTCA MEIJICHHO M
TIOJOJTY OCTAIOTCA HA OOHOM MecCTe.

Ecnu. Mopckad 3pesga OmpoOKHIHBA-
ercd, ¥y Hee cpabaTbinaer pedaesc »o3-
BpallleHHA B HOPMAJBHOE NOVIOXKEHNE, B pe-
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Puc. 28.13. Asteroidea, BBIIPSMISIONIMIA
pediekc:
A — Mopckas 3Be3na Asterias forbesi sxcrnepumeH-
TAILHO MEPeBePHYTAH OPAILHON CTOPOHONH BBEPX,
3AKPYUMBAET KOHYMKH JBYX PYK, YTOOLI MPUBECTH
X aMOynakpanbHbIE HOXKKH B KOHTaKT ¢ cybeTpa-
ToMm; B — [Be pyku B KOHTakTe ¢ cyberparom
NIPOIABHUTAIOTCA MO/ MEePeBEePHYTHIH AUCK, a OCTAB-
LIIMECH TPH PYKH OTTAIKMBAIOTCA, 4TOD nepepep-
HYTh €€ TE/NO OpaibHOU CTOPOHOH BHU3 (B u I')

3yJITATE KOTOPOTO OHA MepeBopaunBaeT-
¢ M BHOBb NpHOOpeTaeT IMOJOXKEHNE
opaJibHOI1 cTOpOHOM BHUM3 (puc. 28.13).
[TpoucxoauT 3TO Tak: TOHKHME KOHYMKH
OIHOM WJIM IBYX PYK CIUIETaloTCs, TpPHU-
BOASI CBOM aMOyJakpaibHbleé HOXKH B
KOHTAKT C cyOCTpaToM, a Kak TOJILKO OHH
TIPUKPETUISIOTCS K cyOCTparty, pyku Mejl-
JIEHHO MOOOABUTAOTCS MO/ TEJIO, MEPEBO-
payuBasi €ro Ha OpajibHYIO TIOBEPXHOCTh.
Mopckasi 3Be31a TaKkKe MOXET BEPHYThb
cebe HOpMaJILHOE MMOJIOXKEHUE ITYTEM ap-
KooOpa3zHoro mM3rubGaHms CBOEro Tesa,
MOAHUMASICh HA KOHYMKAaX pyK U mepe-
KAThIBAsICh HA OPAJILHYIO MOBEPXHOCTb.

AMOynakpajibHble HOXKKH HEKOTOPbIX
oburaresied MATKOro JHa, TaKMX, Kak
Astropecten u Luidia, nM1LIEHBI TIPUCOCOK,
MMOCKOJIBKY OHH OBIITM OBl BECIToJIe3HbI B
MATKOM OCalKe. BmecTo atoro 3a0CTpeE-
Hbl KOHYMKHM CAMMX PYK, YTO SIBJISIETCS
aganrauuei Kk odburanuio B necke. Ta-
KWE JKMBOTHBIE OTTAJKUBAIOTCH OT CyD-
cTpata amOyiIakpallbHbBIMM HOXKKaMH,
PacrioJIoKeHHBIMH BOJIb JIY4el, U CIl0-
COOHBI JIBUTATHCH C BBICOKOW CKOPOCTHLIO.
C 5TUM CBSI3aHO HAJIMUME ABYJIONACTHBIX
amMIiyJi, KotTopele obecreumBalorT A0mno-
HUTEJbHOE YCHIHe, HeobXxoaumoe s
MIPOHUKHOBEHUSI amMOylIaKpalibHbIX HO-
XEK B TUIOTHBIN cybcTpar.

rA300BMEH

Urinokoxue — 3T0, Kak MpaBuiio,
OoJblIMe XKUBOTHbIE. AHAZPOOHLIH 00-
MEH Yy HHUX pa3BHUT cjiabo, U OHU 4yB-
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Puc. 28,14. Asteroidea, xabpsl Urna

M CTEHKa Tesa.
[Manyna, dyHkunoHHpyIolas Kak xabpa,
1 abopaibHas CTeHKA Teld B BEPTHKA/b-
HOM cpese (¢ uzmenenusmu uz Cuénot L.
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obnanaior xabpamu. Kabpsl npeacran- clryyae Kaxjas Oomblias LejloMudeckast
JS10T co00it 1MoJIbIe, TOHKHE BLIPOCTHI MOJOCTh UMEET CBOM COOCTBEHHBIE, OT-
(WM BBITISTYMBAHMS) CTEHKH TeJa, KO- JEeJIbHBIE, CNEUNaTU3UPOBAHHbBIE Ka0OphI,
TOPBIE BEHTUJIMPYIOTCS MOPCKOH BOIOM AMOY1aKpaTbHBIE HOXKH SIBJISIIOTCS Ka0-
CHapyXu M LETOMHYECKON XMIKOCTbIO pamu w1 BCC Bcex UIIIOKOXKUX, BKITIO-
u3HyTpu. LlenoMuveckas XuakocTs (a He 4yasi MOPCKUX 3Be3/l.
I'eHHTaIBH B
Kenynounoe leHuTanbHoe

KPOBEHOCHbII
CHHYC KPOBEHOCHOE KOJIbLO KPOBEHOCHOE KOJbIO

I Iunopuueckmii lennTanbHBI KPOBEHOCHBI

oHana A O
[Tunopuyecknii ingotisiei et
sl IMepuxapau-
A P abHasl MoJ0CTh
Kenynoumsii (1opcaibHbI Cepaue
PaaHatbHbIi _~ MEILOK)
KPOBEHOCHbII

Ipoceer cepaua
Manpenoposas
TUIACTHHKA

AMmyna MaapenopoBoii

MJIACTHHKN

Kenymousbiit

KPOBEHOCHBIH My40K

Ocesoit kaHan

(AKCHANBHBIH CHHYC)

Kamenucrsrit kanan

Ocesoi

KPOBEHOCHBII cocy/

(aKCHa/IbHAsA Xeme3a)

KapauanbHbiit xenyaox

Konsuesoit kanan

cocyi AN e e Yo -
Urna

SnuuepMuc

lepma

INMepusucue-
PaTbHBIH
LeJIOM

Amrnyiia

Panmansueiil kanan
['MnoHeBpanLHBI

A INimoxespansHoe
3 BIIO
AMOvnakpaibHast # Hepstoe KPOBEHOCHO® KOJIbLL
: v THIIOHE BPAILHBIH
HOXKa <~ PagmanbHbrii KOJIBLIO oy e
Otseperie / HEDB OJILLEBOI KaHam
TR p THaeMaHHOB
narepanbHoTo pusi
KaHana  [unmoHeBpanbHbIH
paiHaibHbIA

KPOBEHOCHBIH cocya

Puc. 28.15. Asteroidea, amarpaMma BHYTPEHHEH aHATOMMH MUIIIEBAPUTEILHONO TPAKTA, TOHAN
U KPOBEHOCHOMW CHCTEMBI
hlpz/ijurassic.rof
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Y MOPCKHX 3Be3]1 CTICIHAMU3NpPOBaH-
HBI¢ XaGpHl, CBA3aHHHE C TIEpHBHCIIE-
PaNbHHEIM UEIOMOM, HA3HBAIOTCH MAmY-
JAMH ¥ pacmonaraloTca Ha aGopanbHoH
TMIOBEPXHOCTH MACHCTHIX PYK (pic. 28.14;
28.15; cm. puc. 28.9, B, B; 28.12, B).
[Tanyna sanomMuHaeT aMGyNaKpaTbHYIO
HOXKY, HO OHa JIMILIEHA NIPHCOCKH H SB-
JigeTCs NPAMBIM OTPOCTKOM HEPHBHCIIE-
PAIBHOTO 1eNoMa, a He BCC (puc. 28.14).
WHorna namy/ibl pa3BeTBAEHBI, 4 ¥ BUOOB
€ MaKCWJINAMH OHM PACIIONAraloTca B 3a-
MONHEHHOM BOOOM XabepHOM MPOCTPaH-
CTBe TIOJ «BTOpOil KoXeli» (cM. puc. 28.9,
B). ITarmynbl nocTaRAAIOT KUCIOPOE K Ie-
PHBHCHEPATBEHOMY LEIOMY, BEHTIIHDY
KHIIEYHHK, TOHAAH M MBINIB JHCKA H
pyK.

HEPBHAA CHCTEMA

HHC neHraMepHBIX HIVIOKOXHX CO-
CTOUT H3 UMPKYMOPANTBHOIO HEPBHOTO
KONbla W NHTH PpANHAABHMX HEPBOB,
KOTOpble OepyT HAYaJ0 OT HEPBHOTO
KONbUA U TAHYTCA BAOAL aMOyIaKpoB
(puc. 28.15). lepudepnyeckas HepBHAs
CHCTEMA BKJTIOUAET B BHYTPHAIIHTENH-
aNbHEIE CeTH, CEHCOPHVIO SKTOHEBDAh-
HYIO CHUCTEMY B IMICPMHICE M MOTOp-
HYIO TUTIOHEBPAJIBHYIO CHCTEMY B LIEJIO-
MHYeCcKOH BHICTHNKEe (cM. pHc. 28.7;
28.12, b, B). [Iee ceTH CBA3BIBAIOTCA HeEli-
POHAMU, KOTOPBIE TIPOHH3BIBAIOT IEPMY
{cM. puc, 28.7). HepBHag cucTtema Ji-
WIEHA FAHITIHEE U HEHPOTITHH.

B cocTap HepBHOTO KOJABL@A M paiH-
AMBHHX HEPBOB TAKXKe BXOOAT SKTOHEB-
pPaIbHBIA (CEHCOPHBIH) M THITOHEBPANL-
HEIH (MOTODHBIL) KOMITOHEHTHI, DKTO-
HEBPANBHOE KOMBLO H 3KTOHEBPATbHBIE
pagTHaIBHBEIE HEPBbl PACIIONATAIOTCH B
3MHAESPMHCE, TOTAA KAK THITIOHEBPATbHOE
KOJBLO U TMIOHeBPAABHEIE paIHaIbHble
HEPBH HAXOOSTCA B BRICTHJIKE LIEAOMA —
B CTEHKE TMIIOHEBPATBHOIC LENOMHYE-

CKOIO KOJABLUA H PamMANbHBIX LIENOMH-
YeCKHX kaHaIoB (CcM. pHc. 28.7; 28.12,
b5, B). MoTopHBIi1 KOMIIOHEHT pPagHalb-
HOTO HEPBa UHHEPBUPYET aMIY/bI, aM-
OyNaKpaibHble HOXKH ¥ MBIIIIIBL CTEH-
KM TeJa, B TO BPEMS KaK CEHCOPHAN JacTh
BOCIPUHUMAaET WH¢OPMaLIHIO, TTOCTYIIA-
OIYK OT YYBCTBHTEJbHBIX KJIETOK H.
OPraHOB YYBCTB.

DKCIIepUMEHTANIbHBIE MCCIIEAOBAHUS
CBUIETENBCTBYIOT O TOM, YTO AJISA CKO-
OPIHHHPOBAHHOIO IBIKEHMSA amOynak-
PAIBHEIX HOXEK TPeOYIOTCA HEMOBpPEX-
IEHHBIE PaaHANbHbLIE HEPBEI H HEPBHOE
KOJNBLO. DTU CTPYKTYPH O0CCIIEYHBATOT
Ha4YanQ LIAroBOIO ABHXKEHHSA aMbyaaK-
PABHOH HOXKH K KOHTPOJIMDPYIOT Ha-
IIpABA¢HHE TaKOToe ABWxeHuda. Kaxpasa
DYKa UMEeT MOTOpPHBIN 1IeHTp, BEpOAT-
HO, B MECTE COSAMHEHHMS PATHATBLHOIO
HEpPBa W HEepBHOro Kosbla. HepBHHH
LEHTP Beaylueil pyku npuolperaer Bpe-
MEHHOe NpeolragaHue Ham HepPBHBIMH
LEHTPAMU OPYTUX pyK. ¥V OONBIHIMHCTEA
MOPCKHX 3Be3[, BKIoYas Asferias, Kax-
Jad pyKa MOXeT AcHCTBOBATH KaK Mpe-
obnagamoollas, ¥ Takoe ACMUHHPOBAHHE
OMpedenaeTCs peakilueil Ha BHELIRHe
pasmpaxureny. ECTe HeCKONLKO BUNOB,
¥ KOTOPBIX OZHA pyKa AOMHHUpPYET No-
cTosAHHOC. M3 Beex peakiiuil Ha BHEIIHHE
pasapaxUTeNI KOHTAKT aMOy/IaKpaNbHbIX
HOXEK ¢ cyDberpaToM HaHbo/lee BAaXKEH.
IToTeps TAKOrO KOHTAKTA BLHI3BIBACT pe-
aKUHW1o BO3BpalleHHs B HOPMANBHOE To-
JOXEHHUE.

OpraHsl YYBCTE MOPCKMX 3BE3H IIpes-
CTABICHH ITTa3HBIMH IATHAMH M LIyTIANb-
LCBHAHBIMM CEHCOPHBIMH aMOynaKpaib-
HBIMH HOXKAMH; H T¢ H IPYTHE pacnonia-
raloTCsl Ha KOHUMKAX PYK (CM. pHc. 28.6, A).
I'masHoe NATHO COAEPIKHT MHOXECTBO
{or 80 mo 200) npoCTHIX NMHIMEHTHPO-
BaHHBIX IMA3KOB. BOJBIIMHCTBO MOPCKUX
3833 06MamaeT NOMOXHUTEABHHM doTo-
TAKCHCOM, XOT4 €I0 HHTeHCHBHOCTD Ba-
pRUpPYET ¥ PasHBIX BHAOB. OTHeNbHHE
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CEHCOpPHBIE KJIETKM LIMPOKO pasbpoca-
Hbl HA BCEM MPOTSKEHUM 3MUAEPMHUCcA
1, BEPOATHO, (DYHKIIMOHUPYIOT KAK pe-
LIETITOPbl CBETOBBLIX, TAKTHJIBHBIX W XH-
MHYECKUX paszapaxuteneil. Takue kiuer-
KH Npeobianaior B MpucockKax aMoymak-
paNibHBIX HOXEK M BHOJb KpaeB aMOy-
JIAKPAILHOTO Xeioba, riie HACUUTHIBAETCS
ok0J10 70000 yyBCTBUTENBHBIX KJIETOK HA
1 Mm2,

IMAIITEBAPUTEIIBHASA CUCTEMA

IMuiueBapuTenbHas cucTEMa MEHTA-
MEPHBIX MOPCKHX 3Be3/l 3aHUMAaeT 60b-
LIYIO YacTh MPOCTPAHCTBA BHYTPH AUCKA
U pyk (puc. 28.15; 28.16, A). Por pacrnio-

Munopuuecknit
OTPOCTOK

poy),
PekranpHbtit otpocTok " -

I'naBHBIE BeTBU
MHIOPHYECKOTO OTPOCTKA

JaraeTcsi B LEHTPE OKPYIJIO XeCcTKOM
NEePUHCTOMHAILHOH NEepPenoHKH, MYCKYIIH -
croit u cHaGxeHHOU chuHKTepoMm. OH
OTKPBIBAETCSI B KOPOTKHWH MUILIEBOJI, KO-
TOPBIHA BEIET B OOLIMPHBII XKeIYI0K, 3a-
HUMaIOLHH 6OIb1IYVIO yacTh aucka. [o-
PU3OHTAJIBHON MEPETIKKON Xenynok
pasjiesieH Ha OOLIMPHBIN OpalbHbII Kap-
JHAJBHBIN XKeNyI0K M MEHBIIWH, YILIO-
IIEHHBbI abOpaJbHbBIN MHIOPHIECKHI
xeaynok. CTeHKM XKene3sucToro Kapiam-
AJTbHOTO XKeNyAKa NPOHU3aHbl MEIIOYKa-
MU ¥ CBA3aHBI ¢ amMOylakpalbHBIMH
CKJIEPHTAMM KAXKIOH PYKW NMapoi Tpey-
TFOJIbHBIX ME3EHTEPHEB, Ha3blBAEMBIX
JKEeNYIOUHBIMH JIMraMeHTaMH. B MeHbLLHiA,
abopayIbHBIN MUIOPUYECKUI XKETyIO0K,
YaCTO MATWUIY4eBOi (opMmbl, BmagaioT

=W
[Munopuueckuit Kemryaok l'»jﬁ
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AMOY1aKpanbLHLINA Kenob
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Puc. 28.16. Asteroidea, anaromus Asterias: ‘:‘f’;’{@‘é o
A — Bua ¢ abOPAILHON CTOPOHBI ¢ PYKAMM Ha PAa3THUHBIX 9Tanax ‘{1 ; ?/:)} 4
BCKPBITHA; b — yBennyeHHOe H300paxkeHne HeGoIbLIOro yaacTKa abo- ‘1‘. s %
PATBHON MOBEPXHOCTH; B — BHYTPEHHSS CTOPOHA PYKH, NIEMOHCTPHPY- B

1otas amMOynaKpaTbHbli Keno6 M aMIy/abl ¢ KakKIoi CTOPOHbI

M.lpsfljurassicauf
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APOTOKH OT HAapbl MIWIOPHYECKHX Clie-
MEX OTPOCTKOB KAXIOH PYKH (CM. pHC.
28.15; 28.16, A). IIunopiueckne oTpocT-
KH (B PYCCKOS3BIYHOH NHTEpaType HX
YacTO Ha3BIBAXOT HECYSHOYHBIMH OTPOCT-
KaMu. — [lpumen. ped.) npeicTraBosilT
¢coBOoll BEITAHYTHIC, IOJNHE, PAIBETRACH-
HEIE BEIPOCTHI TIMJIOPHYECKOTO XKeAyIKa
(cMm. puc. 28.12, F). Kaxasii oTpoCTOK
MOABEIINBAETCA AP0 FOPCATBHBIX Mée-
3CHTCPHEB B IE€PHUBHCHEPATEHOM LIEJIO-
Me pykd. QT NMHUACPUUECKOTO KemyaKa
OTXOOUT KOPOTKHiT, TpyGUATHIR Kiiney-
HHK H COSIHHAETCA C MPAMOI KMIIKOL,
KOTOPasA OTKPHIBASTCA B LIEHTPE a0opaib-
HOTO JHCKa OYeHb MATEHBKHM aHAJILHEIM
oTBepcTHeM. [IpAMaA KWIUKa OOGLIYHO
HECET HEeCKONbKO MENKHX MU KpYNHBIX
KAPMaHOB, Ha3biBa¢MEBIX PEeKTANBHLIMH
oTpocTKAMH (pHc. 28.16, A). Bech nm-
IUeBAPHUTENLHBIN TPAKT BLICT/IAH MepLa-
TEABLHBIM TACTPOICPMHCOM, H PECHMUKH
NMPOTOKOB HHIOPHYCCKHX OTPOCTKOB CO-
374107 OAHOBPEMEHHO BXOIAIMI M HC-
XOIAILKA MOTOKH. 2KeNe3HCTHIE KIETKH
BCTPEYAIOTCS HA MPOTSDKCHHH BCETO ITH-
LEBApUTEMbHOTO TPAaKTa, HO OCOBEHHO
OOMJIBHEL B KapIHANEHOM XKEYIKE K ITH-
JOPHYECKHX OTPOCTKAX.

MHorme MOpCKHC 3BC3AH TIepeBapu-
BalOT ITHILLY 34 NpeaenaMu Tejia — 3a cHeT
BLIBOPAYMBAHWA HAPYXY KapAWAIBHOTO
xenyaka. CokpallleHHe MBI CTEHKH
TeNa IMOBLILIACT BHYTPULEIOMHUYECKOE
JaBICHHE M 3aCTaBAsET KapAHAMbHBIH
KENYIOK CO BCeMH erg CKIaJjKaM# BH-
BOPAYHBATECH HApYXY 4Yepe3 poTOBOE
oTBepcTHE. BRIBepHYTHIH Xenynok, nom-
JepKHBAEMBbIH KeNYNOUYHBIMA THTAMEH -
TaMH, BBIIE/ACT THILEBAPUTEIbHDIE (ep-
MEHTHI M nepepapuBaet noopuy, Yactiu-
HO NE€peBApeHHAA TOOBYA MOXET Ipo-
JABUTATHCA B XEMVIOK 3a CUET BTArUBa-
HUA, WIH Xe IVCTOH OYILOH, B KOTOPBIA
IpeBpallaeTcaA I00bIYa, MOXET MOCTY-
NMaTh BHYTPH IO PeCHHUYHBIM XeTo0KaM
xenyaka. Koraa mornoneHue muiig 3a-

BEPLIACTCSH, KETyEOYHLIE MBIIIIEI COKpa-
UIal0TCA, BTATHBAA XEMyHoK obGpaTHo.
TpHUMHATHBHEIE MOPCKHE 3BE3Ib] (HAMpPH-
Mep, Astropecten w- Luidia), Kotophle He
MOTYT BBIBOPDAYHMBATH CBOH XEAVIKH,
NPOTAATRIBAINT AOOHYY (MENKHX MOJ-
JIIOCKOB) TIEIHKOM H TIEpeBapuBaloT HX
BHYTPH Tela B XeJyake. PakoBHHH M.
APYrof Henomalouuica nepeBapHBa-
HHUI0 MaTepHal 3aTéM BHIOpacHBaeTCH
yepe3 pPor.

TIumeBapeHHe ¥ MOPCKHX 3B¢3] TAaB-
HBIM 00pa3oM BHeKneTouHoe, ITiHileBa-
PUTENbHBIC PepMEHTH IPOIYLIHPYIOTCA
XKENYIKOM M IIWIOPHYECKHMMH OTPOCTKA-
MH. ITpoayKTBI HACTHUHOTO BHEKISTOU-
HOrO IHILEBapeHHs B XKedyIKe MOCTy-
MalT B NMHIOPHYSCKHE OTPOCTKH, Tae
3aBepLIACTCA TMHIEBAPEHHE M OCYILECTB-
JISieTCsl BeachlBaHHe. AGCOpPOLIMA TAKKE
HMEET MECTO B PeKTANbHHIX OTPOCTKAX.
ITuTaTeNBHBIE BEWECTBA MOTYT OTKIIAMbI-
BaTbCH B KIETKAX MMIOPHYECKUX OTpPOC-
TKOB WIH BHICISTECS B LISIOM WIH KPO-
BEHOCHYIO CHCTEMY UL JANbHEHIUero
pacnpenenenns. HenepespapeHHbIE oOcC-
TATKH W3 XKeMyAKa WIH IMHACPUYECKHX
OTPOCTKOB HOCTYIIAIOT B NMPAMYIW KHIL-
Ky, rae GOpMHPYIOTCA KAIOBhIE MAcCHl,
KOTOphIE 3aTeM BHOPAcHIBAIOTCA Yepes
AHAJIBHOE OTBEPCTHE.

NMMTAHHE

BonsIIAHCTRO MOPCKHX 3B€33 IIHTa-

' €TC4 Iajajblo WIH NpeacTaBnaeT coboi

XMIUHHKOB, OXOTALUUXCA Ha pa3slHYHbIX
XHMBOTHBIX, 0COOCHHO YJIMTOK, OBYCTBOD-
YATHX MOJUTIOCKCB, pakooOpa3HBIX, I0-
JIMXET, OPYTHX MINOKOXHUX M Jaxe phib,
71 HEKOTOPEIX XapaKTepeH OrpaHMIeH-
HBIll pallUOH, TOTJA KaK APYTHM CBOH-
CTBEH WIHPCKUH psAd 3aXBATHBAeMBbIX
XepTB, OJHAKO U OHH BBICKA3bIBAIOT
MPeNIOYTeHHSI, 3aBHCALUHE OT MPHIOI-
Hoctu M. Hampumep, uunuiickas
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.MOpPCKadA 3Beafia Meyenaster motpebnset
40 BHUAOB HIMIOKOXKHX H MOJUJIIOCKOB,
BONMLUIHHCTBO MOPCKUX 3Be3f o0Hapy-
AKHBaeT A0OLIYY N ONpeJeiaeT e MeCTo-
HaxoXacHWe Onaroaapa BELIECTBAM, KO-
TOpBI¢ XepTBa BHAENACT B BOOY, H MHO-

‘I#ie BMAH, HAa KOTOPBIX OXOTATCA MOp-
CKHéE 3Be3/bl, Pa3BWIH B X0I¢ FROIIOINAU

OTBETHBIE PeAKUHH H3OESTaHWs MeIIeH-

HO ZBMXCYIIHXCA MOPCKHX 3Be30. Heko-
TOPHE MOPCKHE 3BE3bE, OOMTAIOLIHE HA
MATKOM AHe, BKjil04aA BHAB pPOZOB
Luidia 1 Astrepecten, cnocoOHBI HAHTH
3APHIBLUYIOCS XEPTBY H 3aTEM PacKoMarh
cyOcerpar, uTobnl nodpaThcsa OO Hee.
Stylasterias forreri v Astrometis sertulifera
U3 3anagHoro nobepexba CocAHHEHHBIX
ItaToB AMepukH, a takke Leptasterias
fenera — ¢ BOCTOYHOTO IIoOepeXbpa —
xBataieT HebGonvMX peG, amdpunon u
KpaboB HeauUe/UIIpUIMH, KOTIA Xepr-
B3 OCTAHABJIMBAeTCA HAIIPOTHE abopalb-
HOH MOBEPXHOCTH MOPCKOM 3BE3IbL.
Asterias 1 pOICTBEHHBIE BUABI CEMEFH -
cTBa Asteriidae moemaloT IMABHBIM 00-
Pa30M 3alIHIIeHHYI0 J00HYY, TAKYIO,
KaK JBYCTBOPDYATHIE MOJUIKOCKU, YCTPU-
Ub U YCOHOrue paku. Bo BpeMs mura-
HHUA MODPCKaA 3Be3da apKooOpasHO W3-
rubaeTca HaJ MOJITIOCKOM TaKUM o6pa-
30M, YTOOBI TOT OKa3aNicsa HATIPOTHB e¢
PTa, a € PYKH H aMOVIaKpaJbHBIE HOX-
KH B 3TO BpeMs MPHKPEIIAIOTCA K
CTROPKAM ¢ pasHEIX CTOPOH. THra npu-
KpeIUICHHHX aMOYIaKpalbHBIX HOXEK
MOXeET CJIETKa MPHUOTKPLITh CTBOPKH HITH
Ke MOpCKas 3B€30a MOXET HalTH ecTe-
'CTBEHHYIO LIEJb MEXOY CTBOPKAMHU.
B ofoux cny4asix KaK TONbKO OTBSPCTHE
o0HapyXKHBaeTCA, MOPCKasg 3B€31a BLI-
BOPAUMBACT CBOM XEJNVYAOK B WIEIL H
CEKPETHPYET NMHILCBApPHTENbHEE ¢ep-
MEHTH Ha MSTKHE YacTH MOJIIOCKA,
nepeBapuBas ero B €ro Xe cobcTseHHOR
paKoBHHe. BLIBEPHYTHLA KapIHanbHHIA
XKENYIOK HEKOTOPBIX MOPCKHX 3BE3]
CcnocoGeH MPOTUCHYTECA B 1UENh AHA-

8 Pynnepr 14

merpoM 0,1 MM. Koraa MBIULIBI-agayK-
TOPbl MOJUTIOCKA OKA3BIBAIOTCA HEPEBa-
PEHHBIMH, LIeNbh MEXAY CTBOPKAMM pa-
KOBHHBI YBETMYMBACTCA, A KSIYAOK IPO-
OBUraeTcd Aajiblue. SIHOHCKMM BUAAM
Asterias TpeGyerca ot 2,5 10 8 4, B 3aBH-
CHMOCTH OT BHAA MOJUTIOCKA, YTOOHI ITe-
PEBapHTE HOOBIIY IIETMKOM.

Mopckre 3pe3ibl HMEIOT BAKHOE DKO-
HOMHYECKOE 3HAYSHHE KaK XULIHUKH,
KOTOpHIE MOXHPAIOT VCTPHL. Bpemsa ot
BpPeMEHH MOPCKHX 3Be3l NPHXOIUTCH
YAANATh U3 KOMMEPUYECKHX YCTPHYHBIX
OaHOK NpH TIOMOLIM HMHCTPYMEHTa, Ha-
NOMHHAIOWIETO HIMPOKYIC WIBadpy, KO-
TOpas BOJOUHUTCA ¢ OHY. Mopckue 3Be3-
Obl 3aNYTHBAIOTCA UAH XBATalOT HUTH
«UIBAOpPBl» CBOMMH TMeTHLEIAPHAMH,
MOAHUMAIOT HX Ha MOBEPXHOCTE H YHHY-
TOXAIOT.

HexoTophle MOPCKME 3BE3AE MOCHA-
0T Tv0OK, aKTHHHH, & TakxKe THIpouI-
HEBIX M KOPAJUIOBLIX MOJKMNOB. Tpomuye-
CKasd THXOOKCAHCKas 3Be3la Acamthaster
planci {«T¢pHOBHIT BeHell») TICUYATBHO
H3BECTHA CBOSH CKOPOCTHIO NOTPeOIeHHS
KOpPa/LTOBEIX IToNunos. brnarodapst Bbico-
KO# ITOTHOCTH (0X0N0 15 B3pOCIbIX 0co-
Geit Ha 1 M%) 3TH 3Be3Ibl K HACTOSLIEMY
BPEMEHH YX€¢ YHHYTOXWIH OOJBIIOE
KOJWYECTRO PHMPOBHX KOPAJLIOB B HEKD-
TOpBIX 0OnacTsx. Bersmieca v rmac-
THHYATBIE KOPAUIBI AT HUX NpPEANnOY-
THTE/bHEE MACCHBHLIX, HHKPYCTHPOBAH-
HBIX THIIOB, H CBOMM BHIBOPAYHBAIONIM-
¢ XeJYIKOM OJHA MOPCKad 3Be3Ja B
JeHb MOXeT NOeNaTh NMOTHUIIOB Ha TO-
1IANH, PABHON ee COOCTBEHHOMY AMCKY.
BenRIIKa YHCAEHHOCTH 3TOH MOpCKoil
3BE3Abl MOXET ABMATLCA ITANOM ecTe-
CTBEHHOI'C KPYTOBOPOTA HIH Xe Pe3yib-
TATOM H3MCEHEHHH, INPHUBHECEHHLIX B
OKpYXaoWyle cpery 4esnopeKoM. Iloc-
JIETHHE JaHHDbIE CBUACTEILCTBYIOT O TOM,
YTO BCTIBIHIKH YHCNEHHOCTH COBNANAIOT
€ MacCOBHIM Pa3BHTHEM IUIAHKTOHA. Ta-
KHE «PACLBeThl» IUIAHKTOHA CBA3aHbIl CO
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CTOKOM B BONY NHTATENBHLIX BELICCTB
€CTECTBCHHOTO TIPOHCXOXACHHI WM
NMONAAAICIIMX B BOAY B PE3V/IbTATE CMbI-
Ba OOWIBHBIMH JZOXIAMU € CENBCKOXO-
34HCTBEHHBIX YTOIHIA.

Hebonbliroe YUCnHo BUIOB MOPCKMX
3Be30 MHUTAETCH B3BCMICHHBIM B TOJILUE
BOJH! IUIAHKTOHOM W HeTpHTOM { Echinas-
ter, Henricia, Porania), Torma xak mpy-
THE TIOIMOIIAIOT OCAXKICHHBIH MaTepuan
(Ctenodiscus, Goniaster), KOHTaKTHpYIO-
M ¢ NOBEPXHOCTRIO TeNa. DTOT MaTe-
PHAJT YIaBIHBACTCH CIH3LIO H 3aTEM IIe-
PEMEILAETCS PECHHYKAMM STIHAEPMHCA
HC HanpaBAeHHIO K OpabHOH MOBepX-
HocTH. ITo ZocTHXeHMH aMOyIaKpamb-
HBIX XeN0o0OB HarpyXeHHBME MUUIEH
HHUTH CAH3H PECHUYHBIMH TOKAMH Tie-
peHocarca Ko pry. Hekorophie Mopckue
3Be34Bl, TAKME, KaK Asfropecten u Luidia,
NEPBUYHO ABIAOIIHECH XHHIHMKAMH,
HCTIOIL3YIOT PECHUYHOE MMHTAHHE KaK A0-
NOJMHHUTENLHOE.

BriBopauHBalOIMHACH HAU3HAHKY Ke-
MYOOK mpencTasiaseT coboii abdexTun-
HbIi OpraH IMUTAHUA Jj19 MHOLHX BCes-
HBIX M HEXHIUHBIX MOPCKHX 3Be3n. Mop-
CKas 3Be3na Patiria miniata ¢ 3anagHoro
noGepekbd AMEPHKH paccTHNaer CBoit
XKCJIYOOK Mo JHY, TepeBapHBas Iornaia-
IOIHEC OPraHHYecKHe BelllecTBa. Ilo-
JIOGHBIM Xe 06pa3oM TPOTTMYECKas «3Be3-
Aa-nmonymika» Culcita u Oreaster, Xoto-
DBIC HACEJAIOT KOPAJINMOBKE pudbl, M-
TAKOTCA I'yOKaMu, BOAOPOCTEBEIM BOIUIO-
KOM H OPTAHHYSCKHMH IIEHKAMH,

BHYTPEHHHUH TPAHCHOPT

BHYTpeHHUH TpaHCTOPT ra30B M [TH-
TaTeNbHBIX BEIIECTB ¥ MOPCKHMX 3BE3A,
KaK U ¥ ApPYTHX HITIOKOXKUX, odecleun-
Ba€TCHA TNMABHBHIM O0pa3’oM 3a CUET He-
JOMHYeCKOH UMpKymauud. Kpoperoc-
Hag CHCTeMa, CBOWCTREHHAS] MITIOKOXMM,
¥ MOPCKHUX 3Be30 HAXOMUTCS B PYIUMEH-

TApHOM COCTOSIHMH, HO HECMOTPA Ha 3TO,
OHA MOXET MIpaTh Poib B TPAHCTIOPTE
NHUTATEABHHX BelllecTB. Of8e CHCTeMEI
(amMGynakpansHasd M KpOBEHOCHas, —
Ilpumen. ped.) MOXUMHAIOTCA pamMaib-
HOH CHMMETPMH Tela HUIVIOKOXKX, D10
0603Ha4aeT, 4TO B OBGEHX CHCTEMAX OT
KONbla WiH oblueit moNMocTH B OMCKe
OTXONAT pagHalbHbi¢ OTBETBIEHHS B
pyku. Hacochl a1 oGenx cuerem (cep-
AUue 1ji1 KPOBEHOCHON CHCTEMBl M Ka-
MeHHCTBIH KaHat jis BCC) ouesHAHO
PacmonaraioTca B AUCKe. PagHanbMEble
BETBY 006CHX CHCTEM OKaHYHBAKOTCH CiIe-
no B KOH4YMKaxX pyk. Kak xe uenomMu-
YyecKas XHAKOCTE M KpPOBb BO3BpalLLa-
KTCA B IUCK?

B uenoMimueckoit CHeTeEMe pecHHYKH
CO3Zal0T ABYHAIIDABJECHHALIM ITOTOK B
KaXxaoM W3 KaHaleB, TakKuM 06pa3som
KaXIblid OMHOBPEMEHHO SIBISAETCA U «ap-
TepHeli», U «BeHOH». [IBMXeHHe Kposm
TPOHCXOANT 3a CHET COKPAUICHHS Myc-
KYJaTyphl, HO ACTAaiM 3TOro Tpolecca
¥ MOPCKHX 3Be31 H3YUeHH HedOCTATOM-
HO. HccnegoBaHue XpoBooGpanieHus y
TOJIOTYPHH NEMOHCTPUPYET, YTO TOK Kpo-
BH IO cocyaaM NEepHOIHYESCKH YCITHBA-
€TCs1 M ocaleBaeT (UTO rOBOPHT O HATH~-
YHH PHTMHKH, CXONHOH ¢ cepaevyHoil, —
Hpumeu. ped.).

HETOMHYECKHUE TIOAOCTH

Mopckue 3Be3nbl 061a0AIOT YETHPE-
MS HENOMMYECKHMH ITHPKYISATOPHBIMH

‘cHCTEMaMH (cM. puc. 28.15); onucaHHan

panee BCC, koTopast cHa0XaeT TOKOMO-
TOPHBI¢ MBIIIUH aMOYA2KpAIBHBIX HO-
XeK, NEPHBHCUSPATBHBIN LENOM, KOTO-
PBIlf 32MIOMHAET AUCK ¥ PYKU K CHabXaeT
BHYTPCHHHE OPraHE; THIIOHEBPAILHBI
LEMOM, 10 KOTOPOMY LHPKYIHPYET XHA-
KOCTb, OMBIBAIONIAS THIOHEBPANbLHYIO
HEPBHYIO CHCTEMY M NEHMTANILHEIHN LIETIOM,
cHaOxaomMi roHagsl. PecHHYKH Lie-
JIOMH4eCKO BBICTHIKH 00ecrneyHBalor
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JBIDKEHME XHMAKOCTH B JBYX HAIpaBlIe-
HHAX BO BCEX YETHIPEX KOMIIAPTMEHTAaX.

QOWHPHLIT nepABECHEpAAbLHMA De-
JoM OHCKAa M DYK OKDYXaeT H OMBIBaeT
KMIIEYHHK, HADYXHHE CTeHKH TOHal H
aMImyns aM6ynakpanbHbix Hoxek. Iamy-
JIH TIpeAcTaBmAlnT coboll abopalbHHE
BHINAMHBAHNA 3TOrO Lenoma. flepuBuc-
[epanbHHI LHeNOM, HECOMHEHHO, BaXeH
LT TPAHCIIOPTA Ia30B, a TAKKE, BO3MOX-
HO, TIUTATEbHEIX BEIUECTB,

KaHanH (TakXe Ha3blBaeMEIE CHHY-
CaMH) FHNOHERPANBHOIO MEJOMA AHATO-
MHYECKH CXOXH ¢ TAKOBMMH BCC, omHa-
KO 3KBHBAICHTH aMITYJI K aMbyaxkpans-
HBIX HOXEX OTCYTCTBYIOT (CM. puc. 28.15),
H, Mo GoNnbliel YacTH, KAHANBI THIOHEB-
PAILHOTO LISI0Ma MapHhEe, ¢ pasacneH-
HBIMH ME3¢HTEpHEM JIEBOH M IpaBOH
gacTaMH (CM. puc. 28.12, b, B; 28.15).
KOMIOHEHTAMH THITICHEBPATLHOTO HERO0-
Ma SIBISIOTCS CHIIOHEBPAIBHBIN Koabue-
B0l KAHAN (TUNOHEBPANBHBIN KONBIIEBOH
CHHYC), KOTOpPHRIH CONMPOBOXAAET THUNO-
HEBPAILHOE HEPBHOE KONBUO, H THNO-
HeBpAALHLIA pATHANBHBIA KaHan (TUno-
HEBPAIbHEIA pagHanbHHH CHHYC) BIOND
THIIOHEBPAIbHOTO KOMIIOHEHTA PaiHaib-
HOTO HepBa B Kaxaoil pyke. I'MmoHeB-
panbHEIE (MOTOPHBIC) HEIPOHE HEPBHO~
Io KONbla H PAAMANIBHBIX HEPBOB JIEXKAT
B LIENOMHYECKOH BbICTHIKE THIIOHEB-
PAIbHOTO KONMBLA M PANHANBHLIX KaHa-
s0B {cM. puc, 28.12, B, B). BerBu runo-
HEBPATBHCTO PaaMaIbHOIO KaHala, Ha-
3hIBAEMBIC TMIOHEBPANLHBMH JATEPAIL-
HRIMH EAHAJAMA (MAPrUHANABHBIC KaHA-
JIN), JIATEPANbHO (IPOXONAT BHYTPH Aep-
MBI (cM. puc. 28.12, 5, B, 28.14). Bep-
THKAAbHHI KAHAI, HASBIBaeMEIH AKCH-
ANbHMM EAHANOM (OCEBOI CHHYC), pac-
MONAracTCs PAAOM ¢ KAMEHHCTBIM KaHa-
IOM ¥ COSNHHAET THNOHEBPAJbHBIH
KOJIBLIEBOH KaHA C MAOPETIOPOBOH aM-
NyJ0f U MaIpenopoBO#dl INMACTHHKON
(cM. puc. 28.15). Brarogapa ToMy 91O
NPUMEIKAIOUIHE OPYT K APYTY KAMEHHC-

THIN KaHaN ¥ aKCHANTBHEI KaHAT BMecTe
OTKPBIBAIOTCA B aMIIyJIy MalpenopoBOi
IUTACTHHKH, ABe CHeTeMbl — BCC H mp-
MOHEBPANBHEII LEeOM — 37ech 00beaH-
HAIOTCS K KOHTAaKTHPYIOT ¢ BHeLUHE:
cpenoit (cM. puc. 28.25). Tok neaoMn-
YECKOH XXUAKOCTH OCYIUCCTRIIACTCA I71aB-
HBIM 00paz0M M3 aKCHAJIBHOTO KaHaia B
KaMeHHCTHIM KaHal H oTTyna B BCC.

NinoHeBpanbHEI LIeTOM HHOTOA Ha-
3bBAKOT MEPUTEMaNbHBIM LIZIOMOM, T10-
CKOJBKY reManbHHH (KpOBeHOCHBIH)
COCYH MOIBELICH B ME3CHTEPHH MEXAY
OBYMA IIONOBHHKAMH KaXIOoro KaHana
(cMm. puc. 28.12, B, B). OnHaxo KpoBe-
HOCHEIC COCYOEI TAKXKE paclojaralTca
B ME3EHTEPUSIX NEPUBHCLIEPATBHOTO 1ie-
JnomMa, OCOOEHHO B CTeHKE NHWIOPHYCCKHX
OTPOCTKOB H B TeHUTANbHOM LEJIOME (CM.
puc. 28.15).

TlenaTansaniil oegoM (cM. puc. 28.15)
COCTOMT M3 HeConploro abopaabHOro
T¢RATANIBHOTO EOJLOEBOIO KaHala, OT
KOTOPOTO B TOHAIH THHYTCH TeHHTANbL-
HAbi¢ PAAHAJNBHEE K3HANM. DBOMIOLHOH-
HO TeHHTANBHBIN LieaoM GepeT HAYANIO B
JIeBOM MeTallefie, HO ¥ B3IPOCIbEX ocobeti
OH HE3aBHCHM H He MMEET SBHOH CBS3H
¢ KaKMM-THGO IpYTHM LIEIOMOM,

KPOBEHOCHAA CUCTEMA

KpoBeHOCHAs cHCTEMA MOPCKHX 3BE3T
BKJII0YaeT TpH HaGopa cocyno. Kaxkapri
Ha00p COCTOUT M3 OKPYXKAIOIIETO KHIIeY-
HHK KpOBEHOCHOTO KONbla B AHCKE M
IATH PagHaibHELX COCYAOB, HHOTOA BET-
BALWMXCA. DTO THIIOHEBPANBHOS KPOBe-
HOCHO€ KOJIBIIO, XKeTYIOTHOS KPOBEHOC-
HOE KOJbLO H TeHUTANBHOE KPOBEHOC-
Hoe KONBLO (cM. puc. 28.15). Tpu kons-
U3 O0BbeAMHSIIOTCA B HCKE OOLHM Bep-
THKANEHEIM OCEBEIM COCYOOM, KOTOPHIi
COSNUHAETCA ¢ cepaueM Ha aGopanbHoMi
cropoHe {(cM. puc. 28.15).

I'unoHeRpansAOe KPOBEHOCHOE KOJb-
10 TIOOBEINEHO B Me3eHTEPHH MeXIy
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JOBYMS TIOJEOBHHKAMHU THIOHEBPATBHOTO
KOJNIBUEBOTO KaHajia (cM. puc. 28.15).
B nucke oHo cnuBaeTcs ¢ opanbHbIM KOH-
LIOM OCEBOT0 KPOBEHOCHOTO cocyna. I'n-
NMOHEBPATLHLIH PANMAIBMHLI KPOBeROCHEI
€ocyYA OTBETBIAETCS OT KPOBEHOCHOTO
KONBUA B KaXAYIO H3 mATH pyk. Kax-
Aeiit paguanbHBI KPOBEHOCHHIH cocya
PacnoyiaraeTcsi B Me3CHTEPHH MEXIy
NIOTOBHHKAMH THIIOHEBPAIBHOTO palu-
@IBHOIO KaHa/ma (CM. puc. 28.12, B, B).
TocKoNbKyY THIIOHEBPAIbHASE (MOTOPHAs)
HepBHasA CHUCTEMa HaxOMHTCS B CTCHKE
THTIOHEBPAILHOTO 11eoMa (CM. pHC., 28.12,
B), npeanosnaralor, YTo rHIIOHEBPATILHOE
KPOBEHOCHOE KOJIbIIO H PATHATHHBIE CO-
CyAbl CHAGXAalOT HEpPBBI KHCIOPOZOM H
MHTATEABHEIME BeLIECTBAMH.
XKeaynounoe xpopeBocHOE KOJbLO
OMOACHIBAET KHIIEYHUK Ha abopanbHoH
CTOPOHE ITHIOPHYECKOrO XemyIgKa (CM.
puc. 28.15). Or Konsla OTXOOHT ozHA
Napa pagHATLHEIX KPOBEHOCHBIX COCYIOR
B KaXIyi0 pyKy. 3aTeM OHH Pa3BeTBIS-
I0TCA Ha JIBE Mapel, [0 ONHOH mape g
KaXIoH BeTBH IIIOPHYECKOTO OTPOCTKA
(cM. puc. 28.12, B). Isa cnienHanusupo-
BAHHBIX COCYIa, HA3BIBACMBIEC XeNym04-
HLIMH KPOBEHOCHMIME YMKAMH, IICPECEKa-
10T NEPHBHCUEPANBHHH LETOM U COelH-
HAIOT XeNYJOYHOS KPOBEHOCHOE KONBLO
€ OCEBBIM KPOBCHOCHBIM COCYAOM M cep-
auem (cM. puc. 28.15). TloBepXHOCTD 3THX
COCYNOB HECET MYYOK CNENO 3aMKHYTHIX
OUBEPTHKYJIOB, MOKPBITRIX TIONOLMTAMM,
PYHKIMOHATBHOE 3HAYCHHE JKETYNOUHBIX
KPOBEHOCHBIX IYMKOB HEH3BECTHO, HO
€CJIH OHH ABNAIOTCA MECTaMH YIbTpa-
dunsTpanuy, ynsrpaduneTpaT Gynet no-
CTYNatTh B NEPHBHCLEPANbHBIN IIE/IOM,
JIMIIEHHHH MeTaHe(PHAHANLHOTO TPO-
Toka. Bo3MoxHO TaKoit yrpTpadunsTpar,
CCIM OH CYIIECTBYET, MEPEHOCHT TIMTA-
TEJIbHBIE BEUIECTBA OT MJIGPHYECKHX OT-
POCTKOB B LETOMHYECKYIO XKHIKOCTD IS
AanpHeHILero pacnpeaeicHus MeXIy Bbl-
CTHIAIOIMME UEJIOM TKAHSMH.,

AGOpanbHOS IeHATANLEOE KPOBEHOC-
HOe KOmBmo (CM. puc, 28.15) u nATHL nap
TeHHTA/BALYX PATHANGHBIX KPOBEHOCHMIX
€OCyaoB CHaGXKalT KPOBBIO IECATH TO-
Hal. Kaxaw¥ paxuansHbiit cocyn dop-
MHpPYET reHHTANBHBIN KPOBEHOCHHI cH-
HYC B IIDOCTPAHCTBE MEXIY 349aTOYHRIM
SIHTETHEM TOHANBI M TeHHTATLHBIM I~
JIoMoM (cM. puc. 28.12, B).

TPpH KPOBEHOCHRIX KOJIBIIA OOBEAUHS -
I0TCA BEPTHKAIBHHM OCEBMM KPOBEHOC-
HMM COCYAOM (aKCHalbHas XeJie3a), Ko-
TOPHIii JIEKUT B CTEHKE aKCHAIBHOIO. Ka-
Hana (cM. puc. 28.15). OceBoit KpoBeroc-
HBIN COCYH, aKCHANBHBIN KAHAI H KaMe-
HUCTEI KAHAI OOBEAVHAIOTCS APYT C Apy-
roM B OJHOH M TOH Xe 061acTH BHYTPH
TeAa ¥ TAKHMM 00pasoM He CMELHBAIOTCA
C KaKHMH-TUGO paduasbHbiMu BETBAMH
KPOBEHOCHOH W/ LHEMOMMYECKOH cucTeM.
OceBoil KPOBEHOCHHIH COCYI, KakK H Xe-
JYROYIHLIE KPOBEHOCHEIE MYYKH, ITOKPBIT
NOAOLHTAMHU M, BEPOLSTHO, ABIAETCA Me-
croM yasTpadunerpauyuu. Ecam kposs-
Hoi yABTpaMABTPaT BHIPaGaTLIBAETCH, TO
CH NMOCTYTIET B AKCHANBHBIM KaHaT H
TPAHCHIOPTHPYETCA 33 CYET PEeCHHYHOM
AKTHBHOCTH 10 BCEMY THITOHEBPATBHOMY
LEJIOMY, BOSMOXHO CHabXKast [THTATEbHE -
MH BEILCCTBAMH THITOHEBPAJILHBIE HEPBHL.

Cepilue pacriosaraeTcsi Ha BepIlHHE
OCEBOTO KPOBEHOCHOTO COCYA, HAH BCEMM
TPEMA KPOBEHOCHHIMH KOJBLAMH H He-
MOCPEACTBEHHO MOA MAaAPETIOpOBOH TUIa-
CTHHKOH, HO ¢ OIHOI CTOPOHEI. DBOMIO-
LIHOHHO OHO BO3HHKAET Kak nonas cde-

' pa (IHYMHOYHEIH MybCHPYIOWIMI MTy3hL-

PeK}, CTEHKA KOTOPO# BILTYUBAETCA TPH-
OJMM3UTENBHO TaK, KaK 3T0 MPOHCXOMUT
npH obpazoBaHuH racrpyisl. Togocts,
00pazoBaBLIASACH B PEe3YIETATE BISTMHMBA-
HHA, NPEACTARMACT CO00I HATIOMHEHH b
KPOEbIO MPOCBET Cepilia, ero BHYTPEH-
HIOIO CTEHKY COCTABIACT MUOKAPH, 4 BHE-
WIHIOI — TepHKapa. Mexny nepukapiaoM
H MHOKApIOM pacroflaraeTea HAOMHEH-
Hasg LEeIOMHYCCKOM XHAKOCTBIO TNEpH-
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_KapoHanksHas NoAoCTh (CM. puc. 28.15).
B TepMHBHOMOTHH, IPUHATOH B AHATOMUU
HITIOKOXHX, CepIcyHbIi MPOCBET HOCHUT
Ha3BaHHE TEHTPAILHOIO KPOBEHOCHOTO
CHHYCa, 4 OCTANbLHASA 4acTh Cepaua npel-
CTaBIAET cO6O0il HOPCANBHBIH MELIOK.
pn temnepatype 25°C cepaue y
Asterias forbesi coBepumaer npubamn3u-

TeNbHO 6 yaapoB B 1 MMH, XOTA AETAIH -

LMPKYIAUKN OECUBETHONH KPOBU HEeH3-
BECTHH (CYLUECTBYIOLINE JaHHbIE N03BO-
JAIOT NpeANoNaraTh, YTO H3 TMIIOHEB-
PaJBLHOTC POTOROTO KOJIbLIA KPOBb TEUET
[0 pagnalbHbBIM KPOBEHOCHBIM COCYIAM.
KpoBeHocHad CHCTeMa MOPCKHMX 3Be3l
He3aMKHYTasA. JOCTHIHYB KoHLA Jy4eid,
KpOBb MO CHCTEME JTAKYH, HAXOASIHXCSH
Mexny GasaNnbHLIMH IUTACTHHKAMU 311H-
TEJHEE, MIEPETeKaeT B KPOBEHOCHYIO CETh
Ha MOBEPXHOCTH MHIOPHYECKHX BEIDOC-
ToB Xenyaka. OTTyga OHa IIONANAET B
XKeNyIoYHO¢ KPOBEHOCHOE KOMBLO, a
3aTeM MEPETCKaeT B OCEBOH KpUBEHOC-
Heli cunyc. TNepukapa pasBHBaeTCd U3
NPABOTO MEPEEHEro LeIoMa THYUHKY —
Mpaporo akcouensa. TakuM oOpa3oM, U
A0 CBOEMY -MPOHCXOXKICHHIO TIEPHUKAapA
ATTOKOXHX BITOJIHE COOTBETCTIBYET NEpH-
Kapay Nonyxopaosbix. — Hpumeu. ped.).
KpoBb Hrpaer BaxHy poiib B TPAHCIIOP-
T¢ W 3anacaHMH IHTATEIBHBX BELLECTE.
AKuaoxocTH Tena BceX MODPCKMX 3Be3d,
TAaK X KaK M y BCeX MITIOKOXHX, H300C-
MOTHYHBI MOpckoii Boge. X Hecrocod-
HOCTE K OCMOTHYECKOH peryiasiiH Ipe-
MATCTBYET OOHTAHHIO GONBIIMHCTEA BHAOB
B YCTBSX PEK H B TIPDECHBIX Bogax. B weso-
MIMECKOH XMIKOCTH comepXarca ¢arc-
LATAPHBIC LICTOMOLMTH, ITOCTABISIEMEIE
[EPHUTOHEYMOM, KOTOPBIE 0Gpa3yioT cryc-
TKM B OTBET Ha NMOBPEXKICHUE TKAHCH.

SKCKPELIMA

Cepiie MOPCKHX 3B€30, aKCHANBHEIA
KaHal M 0ceBOHl KpOBEHOCHHI cocyn
AHATIOTHYHBI Cepally, XOBOTKOROMY Le-

JIOMY H [TIOMEPYJIIOCY (PEeHO-MEPUKAPAY)
MONVXOpIOBLIX. HecMOTpA Ha TO 4TO
€AMHCTBCHHHM BO3MOXHBIM MECTOM
BEIXOJA MOYH SBIACTCA MaIperopoBas
IUTACTHHKA, TIOATBEPRKASHHEIX JAHHEIX ¢
TOM, YTO Yepes3 ¢¢ IMOPH BHACHLICTCH
HAPYXY XUIKOCTb, HE CYIHECTBYET; CRO-
pee, BepHO 06paTHOE, KaK 06CYXKIAIOCh
B ONMHCAHUH BOTHO-COCYAHCTOP CHCTe-
Mbl. TaknM oOpazoM, UrpaeT JH peHoe-
MepHKApA KaKyK-aubo ponb B BbiAeIe-
HHU TIPOAYKTOB 00MeHa, eCIH 3T0 BO0OG-
[lle UMEET MECTO, ¥ MINIOKOXHX JOCTO-
BEpHO He H3pecTHO. Bo3MOXHO, elHMH-
CTBeHHAS POTsE KPOBEHOCHOH CHCTEMBl —
TPaHCTIOPT THTATERHHIX BeIICCTB, Kak
YKa3aHO paHee. BTe OOMH H3 MHOTHX
BOTIPOCOB GYHKUHOHANBHOH Mopdono-
THH HIVIOKOXHX, Tpebyiommx aanpHel-
LIHX HCCAeHOBaHMIM,

Mopckye 3Be30Bl U APYTHE HMIJIOKO-
XM BBIICAIOT a30T MAABHHEIM 00pasoM
B dopMe aMmuaka, KoTopslii nugdyH-
JHPYET CKBO3b TOHKHE YYACTKM CTEHKH
TENa, TaKKe, Kak aMOyIaKpalbHBIE HOX-
KM | nmanyiel, JpyrHe aszotcoaepxaiine
coeOUHEHHA (YPaTH), TaK Xe KaK W Yac-
THLE APYTHX 3KCKPETOB, MOTYT 3axBa-
THBATHCA M CKNATHPOBATHCA LIETIOMOLIH-~
Tamu. HarpyxeHHble IpoAyKTaMH oOMe-
Ha KJIeTKM MMIPpHUpPYIOT K TOHKHM KOH-
YHKaM TAnyJa 1, BO3MOXHO, K aMOyIaK-
paNbHEIM HOXKaM. KOHYHK Narynkl 3a-
TEM CXHMACTCA W BHIAABIUBACT MayKy
UETOMOLIUTOB HAPYXY.

BOCIIPOH3BEAEHHE

PETEHEPALIUA U KIIOHAJNBHAA
PENTPOOVYKIIUA

IloppeXaeHHBIE MOPCKME 3BE3IEI PE-
IeHepHPYIOT O4YeHE JIeTKO, HOCTpauBas
YTepSHHEIE PYKH U TIOBPEXIEHHBIE YaCTH
Iucka. Buae pona Asterias moryt orbpa-
CBHIBATh PYKY IPH TIOBpeXIeHUH. B onbI-
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Puc. 28.17. Asteroidea, kioHanbHas peripo-
OYKIUST U pereHepains;

A — perenepupyioiune pyku v Coscinasterias. Koto-
PbIE BOCITPOM3BOAATCA 34 CUET Pa3feeHns AUCKa;
b — asroTomMupoBanHas pyka Linckia, pereHepu-
pPYIoLuas AMCK M yTpadeHHbie pyku. Ha 3Toit cra-
[WW PErcHepHpYIONINe 0COOM HA3LIBAIOT «KOMe-
Tamius (B — no Richters us Hyman L.H. 1955
The Invertebrates. Vol. IV. McGraw-Hill Book Co.,
New York)

Tax Ha Asferias vulgaris nokaszaHo, 4TO
pereHepaumst Bceil 38e3bl LETUKOM MO-
KeT MMETh MECTO, €C/IM MMEETCS OjJHAa
pyKa M OJiHA TISATash YacTh IEHTPATbHOTO
nucka. Ecnm ke dparMeHT AMCKa BKITIO-
YaeT MaJIperopoByIO IUIACTUHKY, TO pe-
resepauus OyneT ycrelHod mnaxe mnpu
HaJIMYMH MEHEE TATON YacTh gucka. Kak
TOJIBKO AWCK M KUILIEYHUK BOCCTAHABIM-
BAIOTCH, XKUBOTHOE CIOCOOHO BO30O6HO-
BUTDH [MTAHKUE €llle 10 MOJHOU pereHe-
paluK KMIIEYHUKA U PYKH. 3aBeplicHie
pereHepalumny OCYLIECTBISIETCS MEIeH-
HO M MHOrAa TpebyeT LEenoro roma Juis
NOJIHOTO 3aBEpPLIECHUS.

st HEKOTOPBIX MOPCKHX 3BE3/1 peri-
POAYKLIMS 3a CUYET pas[ie/ieHUs] Ha Y4acTH
ABJISIETCH HOpMallbHOU (opmoii Gecro-
Jioro pasMHoxeHust. I'lpu atom B mioc-
KOCTH JICJIEHHS IMPOMUCXOIUT pasMsrue-

hlpz/ijura

HUE COCNUHUTENBHOM TKaHu. Haubonee
00bIYHOI (hopMoOit JeneHus gBiseTcs
nesieHue 3Be3abl nonosiam. Kaxnas mno-
JIOBMHA 3aTeM pPereHepupyeT HeLocTalo-
UIME HacTH JUMCKA M PYK, XOTS 4acTo Mo
XOAy mnpoluecca MNOSABIAKTCS NUIIHHE
pyku (puc. 28.17, A). Bunsi poxa mope-
Kux 3Be3n Linckia obbrunoro B Tuxom
OKeaHe M Apyrux paitonax Muposoro
OK€aHa YHHKaIbHBI 110 CBOEH CIocoBHO-
CTH OTOpackIBaTh PyKH Henaukom. Kax-
Nast OT/JIeJICHHAs! PyKa MOXET pereHepu-
poBatb HOBoe Teno (puc. 28.17, 5). He-
KOTOPbI€ BHIBI MOPCKMX 3BE3]l pa3MHO-
XKaloTcsl KIIOHANTBHO Ha IMYMHOYHOI CTa-
ouu. OHM PasBUBAIOT HA TWYMHOUHBIX
pykax no4ku (cM. noapasi. «Passutues),
KOTOpbie nupdepeHUnpyIOTes B HOBBIX
JTHYMHOK.

[TOJIOBOE BOCITPOU3BEJAEHUE

3a HECKOJbKMMH HMCKJIIOYECHUIMHN
MOPCKME 3BE3/IbI SBISIIOTCH pas3ieabHO-
MOJbIMU. lecaTh roHaj, 1o ABe B KaX-
A0 pyKe, HallOMHMHAIOT MYYKH WIN BU-
HOTpajHbIe rpo3an (cM. puc. 28.16, A).
Y HepasMHOXaloUIMxes ocobeil roHams!
CMOPLICHBI ¥ 3aHUMAIOT OCHOBAHUS PYK.
OnHako roHansl MOJOBO3PETLIX IK3EM-
MUISIPOB 3aMONHSIOT PYKW HOYTH TOJTHO-
cThi0. Kaxmas ronana seicBOGOXIaeT
raMeTbl Yepe3 CBOil roHomnop, oBLIYHO
PACITOJIOXKEHHBINH MEXIy OCHOBAHUSIMM
PYK, XOTSI TOHONOPbI HEKOTOPBIX MOPC-
KHX 3BE€3]1 OTKPLIBAIOTCS MOCJIEN0BATE/Th-
HO BIOJIb PYK MM HA OPAJIbHOM MOBEpX-
HocTh. CyliecTBYeT HeCKOIBKO repMad-
pPOANTHBIX BHIOB. K Takum Bumam npu-
HAJUIEKHUT, HanpuMep, obblyHasi eBpo-
neicKas Mopckas 3Be3na Asterina gibbosa,
SBIISIIOMIASICA MPOTAHAPUUYECKHAM repMa-
dponuTom.

BosbLIMHCTBO MOPCKUX 3Be31 BHIBO-
OUT sidUa WM CriepMy B MOPCKYIO BOJY,
[[Ie 1 OCYIIECTBIISIETCS OIUION0TBOPEHUE.
O6BIYHO OHM Pa3MHOXAIOTCS OIMH pas

EC T uf
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.B Nody H eOHHCTBEHHAA XKeHCcKada ocolb
MOXET BHIMETATh 2,5 MIH siilgKmeToK.

¥ GOABIIMHCTEBA MOPCKHMX 3BE3M BhHI-
METAHHEIE SHUeKIeTKH U TOCAeaAyIOIHe
CTAOME Pa3BHTHA INAHKTOHHHE. Heko-
TOPBIE MOPCKME 3B€31Hl, 0COOSeHHO BHARI,
Oﬁlrl'l‘alO]J.lHC B XOJMOOHBIX BOOAX, BBIHA-
LIHBAIOT KPYIIHBIC, Goratee XeNTKOM

LA MOA apKOODPA3HO BEITHYTBIM TENOM, -

B abopanbHBIX KapMaHaX AHCKa, B KOp-
3MHKAX IS BEHAIIMBaHHA, CHOPMHUPO-
BaHHEIX HTAAMH MEXIZY OCHOBAHMAMH
PYK, MOA MaKCH/UTAMHU MAH JaKe B Kap-
JHANBHOM Xenyiake. Y BCeX BUAOB, BHI-
HAlIMBAIOIIHX AHLIA, pa3BUTHE MPAMOE,
Asterina gibbosa He OTHOCHTCA K BbIHA-
IIMBAIOIINM AliLia BHIAM, XOTA OHA IIpH-
KpeIIAeT CBOH Afilla K KaMHAM H ApY-
IHM OOBLEKTaM, YTC TOXE HE ABIACTCA
OBBIYHBIM IJ11 3TOH TPYINBL XHBOTHBIX.

PASBUTHE

PaHHHe CTagMd pPA3BHTHSA COOTBET-
CTEYIOT OGLUMM 3aKOHOMEPHOCTAM, OIH-
CAHHBIM BO BCTYIUTEHMM K TiaBe. DOMG-
PHOHB MOPCKHX 3Be3I B GONBILIKMHCTBE
Cy49aeB BEUTYIUTAIOTCA W3 AUU M HA4YH-
HAIOT ILIABATb Ha cTamuM Onmactyinl. Le-
JIOM BO3ZHMKAET U3 KOHEYHOM 9acTH pa3-
BHBAIOILEHCA NEPBHYHOMN KHIIIKH KAK /1BA
JMATePATBHEIX MEIIOYKA, KOTOphIE Tpo-
TATHBAIOTCS Ha3al IO HapapBleHH) K
6nacronopy (= aHycy). ManeHbkuit Tpy6-
YATBIA OTPOCTOK JEBOTO LenoMa (Tipo-
TOLENE + ME3DHENb = AKCOTHAPOIIENE)
'OTKPBIBAETCS HA JOPCAJIBHOMN IIOBEPXHO-
CTH KaK FHAPOROP, NpeACTABIAAKILININ
coGol MIYHHOYHBE HedpumHomop. K Mo-
MeHTY (hOPMHPOBaHHA LEIOMHUYECKHX
NONOCTEd M KMILEYHHKA THYHHKH pec-
HHYKH B MOKPOBaX KOHUCHTPHPYIOTCA B
npeAenax peCHHYHOTO WHYpa. OH mIpen-
crapnAer coboil H30THYTYI0 MONOCKY,
KOTOpas HIET MO NOBEPXHOCTH JTHYHH-
K#, 3 TIO3nHee MOAHHMAETCA Ha BEIDOC-

Tbl, HA3HIBACMEIS THYHHOYHEIMH pYyKa-
MHM. B KOHU¢ KOHUOB MEpedHsd BSHT-
pANBHAA YACTh PECHHYHOTO LIHYpa OT-
JIeTACTCA OT OCTANBHOH YacTH H GopMH-
PYeT OTAETBbHYIO mpeopansuyio nermo. Ha
3TOM 3Tane OMmaTepaNbHO-CHMMETPHY-
Had, MHTAKIIAACA B3BEIICHHON B TOMLIE
BOABI MUHICH JIMYHHKA2 Ha3plBacTCA OM-
naEnapHei (puc, 28.18, A4, B).

PecHuuHEIC MHYPBEI CAYXKAT OLHO-
BPEMEHHO U ANA JOKOMOLIMH, H LTSI K-
TAHHA, 2 AHYHHOYHBIE PYKH YBEIMYM-
BalOT HX Imnowmanb. PHUTONNAHKTOH H
IPYTHE KpPOLISYHEIE IMHILEBRIE YACTHYKHA
coOHpaloTCA K OTOPACKIBAIOTCA B CTOPO-
HY, IIPOTHBOIONOXKHYI0 OHEHHIO PECHH-
YEK, A 3aTeM TPaHCHOPTHPYIOTCH KO pPTY
(puc. 28.18, B, I').

BUNVHHApKs CTAHOBUTCS Opaxmons-
pHeii ¢ IOSBIEHHEM TPeX OONMOJHHTENh-
HEIX PYK Ha IIepenHeM KoHle (prc, 28.18,
B). D1 xoporkue pyks (OHM Ha3HBa-
jo1cs Opaxuonamu, — [lpumey, ped.),
BEHTPAJbLHEIE IO CBOEMY PacoNoxe-
HHUIO, HECYT HA KOHLAX KICHKHe KIeT-
KM, Mexay OCHOBAHMAMH pPYK pACIo-
JIOXKEH XKeNe3uCTHA KIeHKHMA IUCK, WIH
NPUCOCKA. TPH PYKH H KIeHKHI THCK
HCIIONB3YIOTCA INA NPHUKPEIUICHUS MpH
ocenaHnH Ha aHo. Kak npapminc, HMeH-
HO Opaxuongpusa NpelcTaBlsIeT coboit
JMYHHOYHYIO CTaIHIO, KOTOpas OMmycKa-
€TCd Ha DHO M IIpeTepneBacT MEeTaMOop-
¢03, ooHAKO ¥ HEKOTOPHIX MOPCKHX
3Be3, TaKuX, Kak Luidia u Astropecten,
OCelJaHHe IPOHCXOAUT Ha CTaguM Ou-
MHHHAPHH,

METAMOPQ®O3

Korma MTMYHMHKE MOPCKMX 3BE3H IO-
TOBH OCECTh HA IHO, IOJOXHUTENBHBIH
OTOTAKCHC ¥ HMX CMEHSIETCS HA OTpH-
uarenbHblii, IIpn ocenanmu Gpaxuona-
pUs MIPHKPEILIICTCS MepeIHuM KOHIIOM
K IHY MPH MoMOWH OpaxKon H NpHCoc-
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KH, KOTOpbie (DOPMUPYIOT MPHKpEIru-
TEJIbHBIN cTebenek (M. puc. 28.4, B).
IMpn meramopdosze GunarepaibHO-
CHMMETPHYHAA JIMYUHKA TIPEBpAILAeTCst
B INEHTAMEPHYIO IOBEHHMJIBHYIO 0COOb.
[pu 3TOM NPOMCXOAAT yTpaTa U PeKOH-

IMpeopanshas Pechuynbrit
eTis HIHYP
Pot
Baacrouens
L Mumeson
AHansHoe — I'maponop
OTBepcTHE
Kenynok

CTPYKLUS JIMYMHOYHBIX TKaHEl M Mop-
(horeHes HOBBIX CTPYKTYp u (OpMHUpY-
eTCs 3a4aTOK I0BEHWILHON 3Be3abl C3a-
AU Ha NIeBOM CTOpoHe Tena (puc. 28.19).
[Tpu 5TOM NIEBasi CTOPOHA Te/a THYMHKH
CTAHOBUTCS OPabHOM MOBEPXHOCTHIO,

JlokoMoTOpHBIE Y |

Jinrounsie pyku) —

r

Puc. 28.18. Asteroidea, TUUMHKH ¥ JMYMHOYHOE THTAHME:

A — Gununuapus Asterias forbesi, Buj c6oky; b — Gpaxuonspus Asterias, BUL ¢ BEHTPANLHON CTOPOHEL
B — BoaHbIe NOTOKH (OTKPBITHIE CTPENKH) 1 TPACKTOPUH ABHAKEHUS MHUIUEBBIX YACTHIL (3aKPLITHIE CTPEI-
KH), CO3MaBaeMbie PECHUUHBIM IIHYPOM GunuuHapum; I — auarpaMma ceueHus PECHUYHOTO [IHYpa JI-
HHHKH HIJIOKOKET0, AEMOHCTPHPYIOUIAs MOTOK BODBI (HE3AUITPUXOBAHHAS CTPENKa), HenosobpanHyio
HACTHYKY (3a1MTast CTPEKa 6) M YACTHUKY, YIORNEHHYIO TPH OMOLLM PecHHueK (3anuTasi CTpeiKa a)
(B — usmeneno u nepepucosano ¢ paspewenus, no Agassiz uz Cuénot L. 1948. Fchinodermes. In Grasse, P.
(£d.): Traité de Zoologie, Vol. XI. Masson et Cie, Paris; Bw I' — u3 Strathman R. R., Jahn T. L. and Fonesca J. L.
C. 1972. Suspension feeding by marine invertebrate larvae: Clearance of particles by ciliated bands of a rotifer,
pluteus and trochophore. Biol. Bull. 142: 505— 519 and Strathmann R. R, 1975. Larval Jeeding in echinoderms.
Am. Zool. 15: 717— 730)

hlpz/ijurassic.rof
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Tunponop

.3ayatox
OBEHUIBHOHK
3BE3OR

Puc. 28.19. Asteroidea, TMUHHOMHBIH MeTa-

Mopdo3. BHI AMMHMHKH ¢ AOpCadbHOH CTO-

POHBI, NeMOHCTPHPYIOLIMH 3a4aTOK 10BE-
HIWILHOH 3Be3IH HA NeBOH cTopoHe Tena

a mpapad cTopoHa abopanbHoi. YacTb
JIMYMHOYHOTO KHIUEYHHKA COXpaHAETCS
y I0BERMIbHOM 0cOo6H, OMHAKO JIMUHHOY-
HBIH POT ¥ AHAIBHOE OTBEPCTHE YTPauH-
BAIOTCA M BIOCASHCTBMH DOPMHUPYIOTCA
338HOBO B CBOHMX HOBBIX HONOXEHMIX.
IIpaBHil THYHHOYHHII Me30IIENb Aere-
HEpHPYET, HO JEBEIH NPOTOME30LENb
{aKCOTHApPOLEND), BKAOYASA TMOPOBHI
KaHall U THAPOIOP, COXPAHAECTCH M BH-
mousMeraerca B BCC (cm, puc. 28.4).
Cyan6a apyrux uenoMos Owuta omnmcaHa
paree. Pyky 10BeHMIBHOH 3Be30H TIpEn-
CTABNAT CO0O0I HOBHE OTPOCTKYM CTEH-
KM Tesa, He CBA3aHHME ¢ JHYUHOYHEI-
MH pyKaMH. B KoHLie KOHLOB MOJoZas
MoOpcKas 3Be3fa, MeHee 1 MM B THaMeET-
pe, OTASISICTCA OT TIMUMHOUYHOTO CTe6enb-
Ka H YIOA3aeT Ha KOPOTKHX pyKax.
TeMnb pocTa U IPOIOIDKUTEABHOCTE
XH3HH MOPCKHX 38311 CHIBHO pasiHva-
I0TCH, YTO IeMOHCTPUPYIOT HabMIoaeHNA
34 AByMH BHZAMM TNPWIHBHO-OTIHBHOM
30HBI THXOOKeaHCkoro mobepexes Co-
earHeHHbIX LTraroB AMepuxn. Lepiasterias

hexactis BOIHAIIHBAET HeGOMBIIOE KOMH-
4ecTBO GOTATHIX XENTKOM SAHI[ B Teue-
HUE 3HMEI, 4 MOJoObIe OCOOH CTAHOBMIT-
A TIOJIOBO3PEIILIMH B BO3PACTE JBYX JIET,
KOTfa HX Macca JAOCTHIAeT OKoJNo 2 T.
CpeaHdsi NpoROIKHTEILHOCTD XHIHU
3TOoro BHia cocrasmaer 10 ner. Pisaster
ochracens NPOU3BOOUT OOJIBILOE KOJIHYE-
CTBO AHMI KAXAYIO BeCHY, M PaiBMTHE
ABNACTCA MAAHKTOHHEIM. [lonoBad 3pe-
JIOCTE JMOCTHUTAeTCHa K IMATH rojaM INpH
Macce XMBOTHOro ot 70 1o 90 r. Otnens-
HHEe 0COOM MOTYT XHMTh 34 TOoma, exe-
TrOOHO pa3MHOXAaACh,

PASHOOBPA3ZHE ASTEROIDEA

1500 BHIOB MOPCKHX 3Be3M, pazmesii-
10TCA Ha 1IECTE TAKCOHOB (TITyOOKOBOAHBIE
Notomyotida® He paccMaTpuBaloTes).

Paxillosida®: [1pUMUTHBHEE MOpPCKHE
3Be3Ibl, THIICHHEE AHAAbHOIC OTBEp-
CTHA M TPHCOCOK Ha aMOymaKpasib-
HEIX HOXKaX, OJHAKO CHaOXe¢HHBIE
KpacBBIMH ILTACTMHXAMH H MaKCHI-
JIaMH; HMEIOT MAIy/IE Ha abopanbHOM
nopepxHocTH. IlutaloTca MHTpa-
OpaNbHO (T.e. He CNocOGHE BHBOpA-
YHBAThE XENyAoK. — [lpumey. ped.).
OG6HTAIOT HA MATKHX JOHHBIX cy6CTpa-
Tax. Astropecten, Luidia, Platyvasterias.

Valvatida®: CHaGxeHB IpHCOCKAMH Ha
aMOYIAKPATEHBIX HOXKAX HECKOJIBKH-
MH IIMPOKMMH KPAeBHMH IUIACTHH-
KaMH; HEKOTOPBIE BUABI HMEIOT ITAK-
CIUTHL, NEAHUESIUIAPHN He Ha CTe0eIb-
Kax (cHMIsIMe) ¢ JABYMS CTBOpPKaMH.
Teno yacTo XKecTKOE, MATHYTOABHOE.
TIrTaroTcs 3KCTpaopaibHO (CITOco6-
HE BBIBOPAYMBAaTh XKeayook. — IHpu-
mey. ped.). Acanthaster, Cterodiscus,
Culcita, Goniaster, Linckia, Oreaster,
Porania, Xyloplax.

Velatida®: [Manyas mwspoko pacnpocTpa-
HCHEL 110 BEPXHEH MOBEPXHOCTH; aM-
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OynakpanbHBIE HOXKH CHaGXeHEI
TIIPHCOCKAMH, 8 TaKXKEe HMEIOTCH LIH-
NMOBUAHBIE WIH CHIMMME NelyLeIA-
puH. [Iurarorcs skcrpaopantbHo. Cros-
saster, Pteraster, Solaster,

Spinulosida®. AMGyrakpanbHbIe HOXKH
CHaGXeHbI NpMcocKamMK; abopaneHast
MOBEPXHOCTh HECET KOPOTKHE HIVIBL,
KPaeBhi¢ MTACTHHKH K NEOULEIApHH
OTCYTCTBYW0OT. [IMTaiorcs skcTpa-
OopasbHO. Asterina, Dermasterias, Echi-
naster, Henricia, Patiria.

Forcipulata®: AmGynaxkpaibHble HOXKH
CHabXeHEl IPHCOCKAMH, OOLIYHO 1o
YETHIPE pAAia HA OOHON pyke; cTeGenn-
KOBHIE TIEAULIC/UISPHH ¢ ABYMS YeiTI0-
craMu. [luratorca sKcrpaopanbHo.
Asterias, Heliaster, Leptasterias, Pisaster,
Pycnopodia, Zoroaster.

Brisingida®: Mmeror Gonee narm mwius-
HBIX, TOHKHX DPYK, IOKDBITEIX HIJa-
MH; MHOTOYHCIIEHHBIE MTEAULIE/USIPHI
CO CKPelIHBAIDIIHMHCH YeTIOCTAMH
HUCTIONB3YIOTCE I HOMMKH HOOLIYH,
B3BEIIEHHON B Tomue Boabl. Iimy6o-
KOBOJHBIC XXWBOTHbIE. Brisinga, Freyella,
Midgardia.

HEBPUIBHBIIN

PanuaneHEeli HEpPE
HEpB BKro-
HEBpanBHEIHA

HEDB

CRYPTOSYRINGIDA

Ocrabmivecs aneyTeposon — oduy-
Pbl, MOPCKHE €XH H MOPCKHE OTYPLIBI —
ABISIIOTCA NMPENCTABHTE/SIMHA 3TOrO TaK-
coHA. OHH OTIHYAIOTCA OT MOPCKHX 3BE3
HAJMYHEM ITOTPYKEHHBIX BHYTPbL 3KTO-
HeBPANbHBIX (CEHCOPHLIX} KOMIIOHEHTOB-
HEPBHOTO KOJIBIIA H palUabHBIX HEPBOB.
HepBEl ¥y HUX NOKANMM30BaHbI B 3IHTE-
JNUATLHON BBICTHUJIKE BHYTPEHHEro, MO-
JIOTO IMHEEBPAJIBHOrO KaHaaa (OT nar.
Cryptosyringida — «cnpaTalHas Tpy6ou-
Ka»; puc. 28.20). B amBpronansHoM pas-
BUTHH 3NUTEIHA 3MUHEBPANbHOIO KaHa-
Na U HeHPOHEI BOSHUKAIOT U3 IKTOAEP-
MBI H TIOIPYX2I0TCA BHYTPE B IIpOLIECCe,
HANOMMHAIOILEM HEHPYIALMIO XOPIOBLIX
(cM. puc. 29.2). Dnurenmii, KoTopsli
BBICTHIAET STMHHEBPaNbHLIN KaHa, MPo-
HCXOIHT OT 3NMHIEPMHCA H TOMOJIOTHYECH
eMy. PeCHMYKH STIHTENHA SIMHEBPab-
HOTO KaHana 00ecneyMBaiOT UHPKYIA-
IO XKMOKOCTH BHYTPH KaHama, B xone
Pa3BETHA 3MTHHEeBPANBHOIO KaHama 06-
pasyeTcsi MOCTOAHHO 3aKpPHITHI aMGy-
Jakp B OTAHYHE OT OTKPRITOTO aMOynak-

Hosponok

Fnno-

OnuHeBpanbHEIN KaHM! " OpanbHbi WTHTOK PYKH

5

Puc. 28.20. Cryptosyringida, npoucxoxaenue 3MHHEBPANTEHONO KaHalna oT MpeAKOBOTD aTepo-
HOOMONOGHOTO HLJIOKOXEND;

A — nonepeuHoe ceveMBe PYKHM MOPCKOH 3BE3MR, NEMOHCTPUpYIOLLEE SKTOHEBPATLHYIO YaCTh PANHATb-

HOTO HEpBA B SMUAEPMUCE W AMOGYMaKpaIbHBE CKMepHTH, B — NONEpeuHoe CeveHHE pyku ODUYPH,

ACMOHCTPHPYIOWES NOTPYAKEHUE BHYTPL SKTOHEBPATEHONO PATHATBHOLO HepEA B SMHHEBpAIBHLHL Ka- |

Hall, a MOTPYXCHHbIE BHYTPL aMOylaKpanbHEIe CKACPHTH BHAOHIMEHILINCH, HOPMEPYA TTOIBOHKH (o4exs

CUALHO UaMeneno u nepepucosano u3 Nickols D. 1969 Echinoderms. 4ih Edition. Huichinson University
Library, London. 200 pp.)
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pa MOpCcKMX 3Be3n (cMm. puc. 28.6, b;
28.20, A), y KOTOpPBIX 3ali1Ta obecneydn-
BAETCS AKTMBHBIMM [BMXEHMSIMU TIPH-
KPBIBAIOLINX CKJIEPUTOB. DTO OOBSACHS-
T, MoYeMy ¥ MOPCKHX 3BE3]1 COXPaHSsIET-
Cfl 9KTOHEBpaJibHasi cUcTeMa.

OPHIUROIDEA®

HzsectHo 2000 Bumos oduyp. Ux
pycckoe HaspaHue — 3MeexBocTkH. He-
KOTOpbIe 0huypbl 061a1a10T pa3BeTBICH-
HbIMU pyKamu (puc. 28.21). Kak Haubo-
Jiee MHOroo0OpasHasi rpyrmna UriioKoXux
o(Uypbl NMPUCTTOCOONEHBE K ILIMPOKOMY
KpYry cpei oOMTaHusi, HO B OCHOBHOM
BEIYT CKPbITLIH 00pa3 xu3zuu. Oduypsl
SIBIISIOTCS] OOBIYHBIMM TIPEICTABUTE/ISIMH
MHOTUX OE€HTOCHBIX MOPCKMX Cpell CO-
obuiects. Hapsiny ¢ MOpCKUMM JIWJINS -
mu (Crinoidea), opuypsl — 310 Hanbo-
Jiee M3ALLHBIE U IPALIMO3HBIE UTJIOKOXKHE.
Hexkortopbie Bubl o(hpuyp MOKPHITHI [IBET-
HBIMH UTJIAMM, HATIOMUHAIOLIUMM UTOJTh-
YaThie KPUCTAIUIBI, U BBITJISIIST TaK, CIIOB-
HO c/ieJlaHbl U3 IPAHEHOTO CTeKJa.

CnocobHocTs oHyp XKUTh Ha, MO
M MEXIY KAMHSIMU, PAKOBUHAMHU M JKU-
BBIMU OpPraHU3MaMM, TaK Xe Kak U B
ocajikax, HECOMHEHHO, CTTIOCOOCTBYET MX
BBICOKOMY BUI0BOMY MHOT000pa3suio.
B GaaronpusTHBIX YCIOBUAX O(MUYPHI,
TaKue, Kak epporneiicknii Ophiothrix fra-
gilis, MOTyT 1OCTUTaTh MJOTHOCTH Dosee

Puc. 28.21. Ophiuroidea, chopma U JOKO-
MOLLHSI:

A — oduypa n3 Kapubekoro mMopsi, nepeiasuran-
ancs 3a cueT rpebHbIX IBMKeHMIT clieBa Hampa-
BO C MOMOLIBIO JIBYX JIaTePAIbHBIX PYK, OQHA py-
Ka — BEAylIasi, C3a/iM TAHYTCS 1BE BEIOMBIX DYKH.
Odmypsl ropaspo Oosiee NPOBOPHBI, YEM MOPC-
KHe 3Be3lbl; b — rMraHTcKasi aHTapKTHYecKasn
ocuypa Astrotoma agassizii, B — XKuBasa «3Be3ma-
Kop3uHka» Astrophyton muricatum w3 Bodopra,
Cesepras Kaponuna (A — ocnosano na domo-
epathusx Fitz Goro)

yeM 2000 ocobeit Ha 1 M2, EquHcTBEH-
Hble CUMOMOTHYECKHE WUIJIOKOXHE —
3TO TOXe 0(pUypbl, HEKOTOPHIE BUABI KO-
TOPBIX TIPEJICTABISIOT cO00H KOMMEH-
cajioB rybokK, KOpa/yioB, MOPCKMX JiH-
JIWif 1 IocKuX Mopekux exeit (8 CHIA
TaKUX eXeil Ha3bIBaloT «IMecYaHbIMM 10/~
JlapamMu» ).
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DOPMA

Oduypsel, Kak ¥ MOPCKHME 3BE3Ibl, B
OoJIbLIMHCTBE CBOEM SIBJISIIOTCS MSATIILY-
YEBLIMM (POpMAMHU, HO HMX TOHKHME 4Jie-
HUCTBIE PYKH OTYETJIMBO IIPOTHBOIIOCTAB-
JIAIOTCSl LUEHTPATbHOMY AMCKY, KOTOPbIH
MOXET ObITb KPYIJIBIM WK ISITUYTOJb-
HbIM (puc. 28.21, A, F). UHorna, oco-
OeHHO y obuTaTteneit HOPOK, PyKM HUC-
KJIIOYUTEIbHO JUTMHHBIE U TOHKHE. XOTs
MHOTHE O(UYpbl Majibl, IUIMHA PYK He-
KOTOPBIX BUIOB PaBHA TAaKOBOM y KpyIi-
HbIX MOPCKUX 3Be3i. Mx maneHskuil auck
M TOHKHE PYKM 3aCTaB/IsiIIOT MEHEe Mac-
CUBHBIX O(hUYp BHILISIETH MAJIEHBKUMMU,
HECMOTPSI Ha MX IJIMHHBbIE PYKH. Jluck
GONBLIUMHCTBA BUIOB BapbUpYeT B AMa-
MmeTpe oT 1 10 3 cM, OIHAKO Y HEKOTO-
PbIX O(UYP U3 XONOAHBIX BOJ JUAMETD
AMCKa cocTasisieT 12 cM npu UtMHe pyk
B 1 M (puc. 28.21, B). V psina KpymHbIX
(hopM pyKn He TOJILKO JUIMHHBIE, HO ellle
U pasBeTBIEHHbIE (cM. puc. 28.21, B).
Pyku oduyp smiens ambynakpajibHO-
ro xejnoda, a JMIIEHHBIE TPHUCOCOK aM-
OyniakpanbHBIE HOXKU PEIKO MCIOJb3Y-
10TCH JUISL JIOKOMOILIMH.

BypcaisHbie
e M

CTEHKA TEJIA U CKEJIET

BruaepmMuc ouyp OTIMYAETCS OT
TAKOBOI'O Y MOPCKMX 3BE3[ TE€M, YTO OH
JIMLIEH PECHUYEK, MCKITIOUast OTACIbHbIE
VYacTKu. Y HEKOTOPBIX BHIOB, TAKHX, KAK
Ophiocoma wendti ¢ octposos Bect-Un-
UK, UMEIOTCS SMUAECPMAIbHBIE XpOMa-
TO(OPBI, KOTOPBIE AAIOT XKUBOTHOMY BO3-
MOXHOCTbE M3MEHSITh OKPACKy H CTPYK-
Typy Tena. Kak u y Apyrux MrjioKoxmx,
IepMa IPOAYLIMPYET U COMEPKHUT CKile-
PUTBI, HO MEIMLEISAPUN OTCYTCTBYIOT.
CKJepUTBL MOTYT MMETh (DOPMY HIUTKOB.
Hpyrue ckiepuTsl NpeacTaBieHbl Urjia-
MU, [TO3BOHKaMHM, OYropKaMu ¥ MajieHb-
KUMU yelryiikamu (puc. 28.22; 28.23).

Pykn

Pyku obuyp cocrosr us cepum use-
HUKOB MM cyctaBoB. Kaxmibiii cycras
obpa3oBaH nepudeprUuUecKUM KOIBLIOM
M3 YEThIPEX LUUTKOB: 110 JIATePaIbHOMY
HIMTKY Ha KaXJ0ii CTOpoHE, a00paIbHbIi
HIMTOK CBEPXY M OPAJNbHBIN IMTOK CHH3Y
(puc. 28.23). MsHyTpu Kaxablii WieHUK
MOMIEPXKUBACTCH OOJBIIUM CKIEPUTOM,

PaguanbHnbie
S

LHTKH LenTpaibuas

IIACTHHKA
MMoguu v

OpanbHbtit (/7
IHTOK i
“JlaTepaTbHBII by,
LINTOK
OpasnbHBbIi

OpaisHas

/___. .’
5

Maxkcunnspxas
[IaCTUHKA AbopansHbie
A HIMTKH

~ Jlatepaibbie
IMTKN PYKH

Puc. 28.22. Ophiuroidea, BHeNIHsIs aHATOMMS AMCKA M OCHOBaHMIl PYK:

A — nuek Ophiura sarsi (BUIL ¢ OPaNbHON CTOPOHBL); b — auck Ophiolepis (Bug ¢ abopankHoil CTOPOHEI)
(A — no Strelkov; 5 — no Hyman L. H. 1955. The Invertebrates. Vol. 1V. McGraw-Hill Book Co.. New York.
llepenevammieaemca ¢ pazpewenus)

Mipzfljurassic.aruf
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TNepuBHCUEPATEHEI LETOM

Mo3soHKH

HEPB
L

DKTOHeBpaIbHEH THNOHeBpANEHEI

ADOpanBHBIR WMTOK

JaTepanbHBH WHMTOK

F»- Mesn0o3IBOHKOBBS

ouen‘panbnbm

OpanbHEI! LUIHTOK

AMOYTaKpansHaA HOXKa
Illynanbuerasn yeuryitka

HEPB
—

PanuannHbA Heps

Puc. 28.23. Ophiurcidea, paananeHsie opradsl. CxeMa MMOTIepedHOTO CeYEHHA Yepes PYKY obuypsl

KOTODBI HA3bIBAIOT NO3BOHKOM (pHC.
28.24; oM. puc. 28.20, 5; 28.23). Hepen-
KO OPATEHBIH 1 aG0opanbHBIH IMTKH pe-
AYIHPOBAHH BCACACTBHE paspacTaHHA
PACIIAPEHHEIX JaTepalbHbX LUHTKOE,
KOTOpBIE JaKe MOryT BCTPedaThesl Ha
opabHON H ab0palbHON HOBEPXHOCTAX
(cM. puc. 28.22, A). Kaxneiit narepaisb-
BHi IATOK OOBMHO HeceT of 2 mo 15
OONBIIMX PYTHMX AL, OPTaHU30BaHHEIX
B BEPTHKANBHRIA psag (cM. puc. 28.23).
DTH HIJIBL 3HAaYMTEALHO BapHHPYIOT B
pa3Mepax H dopMe ¥ pasTHYHEIX BHIOB.

Pyku odHyp THmIeHH aMbyrakpans-
'HOTO Xe100a, MOCKOABKY TIEPBOHAYAIIb-
HBII Xenob, Tak Xe KaK palHanbHHH
HepB, pagWHaNbHBIN KaHan U aMOymak-
palbHBle CKIcpHTH, GOpMHUpPYIOHINE
KpHIIY Xeno0a, HOTpYXeH BOBHYIpPb
(cM. puc. 28.20, 28.23). BHYTpeHHHE am-
OynakpaibHbBIE CIJIEPHTH BHICH3MCHE-
HH H YBEJIHYeHBI, OHH (OPMHDYIOT M0-
3BOHKH. OTropoXeHHBIN OcTAaTOK aMOy-
JAKpANLHOro Xemoba CTAHOBUTCS SIIH-

HeBpaJIbHBIM KaHANOM, KOTODHIH, KakK U
paHee, JIEXHT OpaNbHO II0 OTHOLUCHHIO
K paIMaIbHOMY HepBy. PagnanbHbIl Ka-
Hal BCC pacronoxeH MexXoy pagdaib-
HBIM HepBOM M no3BoHKOM. Hlymanbie-
BHIHEIC aMOVAAKPATBHEIC HOXKH (0OBIY-
HO OIHA Flapa Ha CerMeHT) MOIHMMAIOT-
Cs MeXAY OpafibHbIM M JIATepaJibHbIM
ILHTKAMH. ¥ HEKOTOPHX BHOOB TOHKAs
mMYNANBNEBAS YemyiiKa acCOUMYPOBAaHA
¢ Kaxzol aMOynakpanbHOM HOXKOMH
(cM. puc. 28.23). TNogBHXHO COCAMHEH-
HBbi€ HIJIbl, TAKUE, KAK TICAMUEUISIPHH,
¥ opHyp OTCYTCTBYIOT.

IMo3BOHKH KAXAOH PYKH COCTABISIOT
SIHHBIH P41 OT ONHOIO KOHLA PYKH K
JADYTOMY H -3aHHMAKOT MOYTH BCE BHYT-
peHHee NPOCTPAHETRO PYKH (puc. 28.24),
Conpukacamomyeca TOBSPXHOCTH Kak-
JIOro IIO3BOHKA HECYT VTOMIUCHHA H YT-
JYONEHHUA, KOTOPBIE COCANHAIOTCA < CO-
OTBETCTBYIOIIMMH MOBEPXHOCTAMH Ha
COCEIHMX TMO3BOHKAX, a TAaKXe BIaAM-
HHl NI BCTABKH WHPOKHX MEKIO3BOH-
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IMepHBHCUEPATBHBI

[HIIoHEBPAABLHELH
KPOBEHOCHBIF COCYR LIETIOM
THNOHeBpaTLHBIT Heperoe xonsuo  CreHKa

KOTBICROH KaHan B 3THHEBPUIEHOM  THCKA

KaHane

Konbuepoir kanan

BHelIHHe

RHTeppanuanbHele
MHBIILET AMOYnakpanwsHast
ITpen6ykkansras HOXKE
NONOCTE Hitxnaa

PannansHerdi [Hnonespanereii MunoneBpanbHbii

HEPB B 3TIH-  PAAMATILHHI panTRaANLHE
HEBPANBHOM  KPOBEHOCHBIH KaHa1
KaHane cocyn

PANHANbHAA MBIILA

Puc. 28.24. Ophiuroidea, BHyTpeHHA aHaTOMIE. BepTHkansHaIi Cpe3 AMCKA ¥ OCHOBAHMA PYKM

KOBBIX MbIHII, KOTODHIC IBHMIalOT PYKY
{cM. puc. 28.23), CokpalueHue >THX
MBI, PAacItONOXEHHEIX AaTepalbHO,
NPHBOAHT K H3rHOAHUIO PYKHM H3 CTO-
POHH B CTOPOHY, MBIIINULI, KOTOPBIE
CUCIUIAIOT COCEMHHE TO3BOHKY abopaib-
HO ¥ OpaJbHO, H3rHGAIOT PYKY BBEPX U
BHU3. Y 0QHYp ¢ Pa3BETBICHHBIMH py-
KaMH OHH MOTYT CTHOATBCA M 3aKpYyYH-
BaThcA B TIOOOM HanpaBaeHMH.

Jnck

B 1eHTpe OpanbHON NOBEPXHOCTH
AUCK3 HAaXOMUTCA KOMILIEKC OpaNbHBIX
LUUTKOB, KOTOpPBIE OOpaMIsfiOT pOT H
$HOPMHUPYIOT NATE MHTEPPAANANTBHBIX Ye-
JocTel, HeCylUMX 3y0B WM MAWLTBI
(cM. puc. 28.22, 4). Y 6onsmHHCTBa OhH-
¥P COUH OpalbHEI IIUTOK BHOOH3ME-
HEH 1 06pa3yeT MampernopoByIO IUTACTHH-
Ky. OpansHoe pacriooXeHHe MaIpeno-
POBOM ITIACTHHKH Y ODHYD KOHTpAcTH-
DyeT ¢ abopaJbHEIM TMOJOXKEHHEM Maj-
PENOPOBOI INACTHHKK ¥ MOPCKUX 3Be3,

ABOPANBHBIA AMCK OGHYHO NOKPBIT IUT-
KaMH, HAMOMHHAIOIIMMH PEOBIC YellyIo,
WIH MAJICHbKHMH UITIaMH, WIH H TEM, H
apyruM. Ha aGopaiasHoit cTopoHe mo
OOKaM OT OCHOBAHHA KAXIOH PYKH, KaK
MApHBIE 3MOJIETH, PACIONATAIOTCA IBa
PATHANBHBIX IATER (CM. puc. 28.22, B).
MBIUIIb, NPUKpeIUIeHHbIE K pATHATD-
HBHIM IOUTKaM H JPYTHM YacTsiM CKeje-
Ta, MO3BOJAIOT TMOKOMY AMCKY OCyIle-
CTR/IATh HAKAYWBAIOIMHE BEHTH/ILMOH-
HbI€ TBHXEHHUS.

HEPBHASA CHCTEMA

HepsHas cucrema cocront u3 ump-
KYMOPNIBHOTO HEPBHOTO KONBLA H pa-
JHANBHBIX HEPBOB, KAK H ¥ MOPCKHMX
3B€3l, OAHAKC CEHCOPDHEE KOMIIOHEHTHI
KONBLA H KTOHEBPAIBHOTO CTEOJA KAXK-
AQTO PANHANBHOIO HEPBA PacnofaranI-
CA BHYTPH 3MHAEPMaNbHONH BHICTHAKH
SMHHEBPATBHOIC KaHaNa, KaK 3T0 OnH-
CaHO paHee (cM. puc. 28.20, B; 28.23).
CrienHaibHEIC OPTaHbl 4YBCTB OTCYTCTBY-
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10T, M OTAENbHEIE YYBCTBHTENLHBIE KIIeT-
"KH COCTABJSKOT CEHCOPHYIO CHCTEMY.
BonsumHCTBO OGHYp XapaKTepH3yeTCd
OTPHUATENARHEIM (QoToTaKcHCOM. OHH
06MafaleT pasBUTHIM OB0HSHHEM H CITO-
coOHEI OOHApYXXHBATh MUY 0e3 Hermo-
CpPEICTBEHHOTO KOHTaKTa ¢ Hel.

~ JIOKOMOLIMSA

OduyponaeH IpeIcTaBAA0T coOOH
HauGosee MPOBOPHBIX UTAOKOXHX. B mpo-
Hecce IBHXCHUA THCK TOXAePXKHBACTCA
Hall cyDCeTparoM, B TO BpeMA KaK OJHa
WAM OBE PYKM NPOTATHBAIOTCA BIIEpe,
a OfHA WIH JiB¢ — TAHYTCH o3ami, ['ped-
Hble JBMXEHWs [IBYX OCTABLIMXCS JIaTe-
PUIBHEX PYK MPOXBHTAIOT TENO BIIEpPEN
cKaykaMH unu tonuykamu. Hrawm pyx
0BECIIEYHBAIOT CLETUICHHE C CYOCTpaTOM
(cMm. puc. 28.21, A). Odpuyph He HMeEOT
Kakoi-nnbo AOMHHHEDPYIOLUCH DPYKH M
¢nocoGHBI ABMTaTLCA B MIOOOM HaNpab-
neHun, Korma XHBOTHoe BaGHpaeTcs
HA KAMHH HWJIH IBHXKETCA CpelH NpH-
KPeIUICHHREIX OPraHU3MOB, THOKHE pyKH
yacTo OGBMBAKIOTCA BOKPYT OOGBEKTOB
(pac. 28.25, B). Xors GOABIHMHCTBO odn-
YP HCIIONB3YET 111 IBHKEHUA PYKH, He-
KoTOpbie, HanpuMep Ophionereis annulata
¢ 3amagHoro nobGepexssn CHIA, monsa-
10T 70 NOBEPXHOCTH Ha CBOMX aMGynak-
paNBHEX HOXKAaX.

Pololnil o6paz XM3HK XapakTepeH
TIPEHMYILECTBEHHO WIS TIPEACTABHUTE T
ceMeficTea Amphivridae (sxmouanniee
Amphiura, Amphiodia w Microphiopholis).
‘Hcnonb3ya cBOH aMOYIaKpANBHEIE HOX-
K ¥ BONHOOOpa3HHE NBHKEHHA DPYK,
XHMBOTHOE BHKANHBAET BHCTAAHHYIO
CJIM3BIC HOPKY ¢ TPYGYATEHIMH KaHATAMH,
BEOYIUUMHE K MOBEPXHOCTH HIA HJIH ITec-
Ka. XWMBOTHOE HMKOTAAa He HOKHAAeT
HOPKY (€C/H €ro OTTYIA He BRITAIIUTS),
HO B¢ WIH TPH PYKH BRICOBHIBAIOTCA B
Bofly, ofecneyuBas IMUTAHKE H ras’ool-
MeH (puc. 28.25, I'). BonHooGpasHbie

IBHXXCHHUA PYK OCYIIECTBISIIOT BeHTHISA-
LMIO B HOPKE.

BCC MU OIPYTHE LEJIOMBI

BCC odpryp B OCHOBHOM HATIOMHHA-
€T TAKOBY¥D MOPCKHX 3BE3H, 3a HCKIIO-
YeHHEM TOTO, YTO MAIpenopoBas Tac-
THHKA, KaK MPaBIUIO, PACcIIONATAETCH HA
OpaJbHOM cTopoHe. OpanbHEIA LINTOK,
KOTOpHI 06pasyeT MaapenopoByio ILIa-
CTHHKY, OORMHO 00/1amaeT TOJIBKO Of-
HoHl mopoli 1 Kananom., KameHHCTHIMN
KaHaJl HIET 0T MaapeIropoBoi IUTaCTHH-
KH K KOJBLEBOMY KAHATY, KOTOPHIH Jl¢-
XKUT B kejlofe Ha alopaibHO HMoBepX-
HOCTH Yemocreii. KompLIeBOH KaHan He-
CET YeTHIPE MHTEPPaTUaIbHEIX NMOMHEBbIX
My3LIpA (COOTBETCTRBYIOIIHH My3LIph OT-
CYTCTEYET B TOM HHTeppaIHyce, TAe pac-
MMOJIOKEHA MAXPENopoBad ILIACTHHKA),
a TakxKe AaeT Ha4Yajlo paluaJbHBEIM Ka-
HAIAM, KOTOPHIE TAHYTCA BAOJIb HHXHCH
CTOPOHEI TIO3BOHKOB (CM. puc. 28.23).

TMomreBw Ny3bIpH MOTYT (QyHKI(HO-

" HAPOBATh KaK aMIYJIBI I GYKKATBHBIX
_ aMGYISKDATBHEIX HOXEK, KOTODHE OK-

pyxawT por. OT paIMalbHOro KaHaja
OTXOIAT TOTIEPCYHEIC JIATepAIbHEIE Ka-
Hanbl, KaXxnpiit ¢ceIrMeHT pyKH BMellaeT
Hapy JATePANEHBIX KAHATIOB M IBE aMOy-
JIAKpaJIbHEIC HOXKH. AMGYIakpanbHbie
HOXKH ODHYp JTHLIEHB IPHCOCOK, HO
HECYT MHOTOUHC/ICHHBIC KiIeiiKite mAnKI-
aM (pHc. 28.26, A4; cm. puc. 28.23). AMm-
NYABl OTCYTCTBYIOT, BO3MOXKHO, M3-3a
HEeIOCTAaTKa IPOCTPAHCTBA BHYTPH PYKH,
00HAKO HMECIOTCH KIIAMAHBL, PacofIo-
XKeHHBIE MEXTY aMOynaKkpaJbHBIMH HOX-
KaMH H JIaTepalbHEIMM KaHalaMH. JlaB-
JIEHHE XKWIKOCTH VISl BMTATHBAHHSA HOX-
KM CO3aeTcs B PacIiMpeHHOM aMIIYio-
BHAHOM OTpe3Ke KaHajla aMOylakpaib-
HOM HOXKH, a Y HEKOTODHIX PopM —
MECTHBIM COKpalleHHEM PAIHalbHOTO
KaHana. AMOynakpantHbEe HOXKH odu-
VP COBEPINAIOT ABMKCHHS, HATIOMHHAK-
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e ynap 6uua, 310 JaeT UM BO3MOXK- [TepuBucLUepaIbHBIN 1EIOM OYEHB
HOCTb MOJATAJIKUBATH MUIIEBLIE YACTULIBI CHJIBHO PEAYUMPOBAH IO CPABHEHUIO C
[0 HAIpaBJIEHUIO KO PTY WIH YAAISThH TAKOBBIM Y JAPYrux urnokoxux. ITozsou-
YaCTUYKM OcalKa IPU PhIThe HOPKH. KOBBIE CKJIEPUTHI OrpaHUYMBAIOT 00bBEM

Puc. 28.25. Ophiuroidea, Mecrooburanus u o6pas XusHu:

A — nBe ofmypst us Becr-Unnnu (Ophionereis), ykpuisiuuecs B paciuesiMHax rnoa kopamwiom; 5 — npe

otuypel B rybke; B — oduypa, sadbupaomascs o FOProHUeBOMY Kopaiiy. DTtn oduypsl poacTeeHHE

“3BC31aM-KOP3HHKAM» M MOTYT BEPTHKAILHO CKPYYMBATH CBOM PYKM; [ — TpencTaBuTe/n Amphioplus,

BHITAHYBIINME 1O IBE PYKH W3 CBOMX TPYOKOBHMIHBIX HOPOK M YJABIMBAIONUIHE BIBCLICHHBIE B OMbBIBAK-

LeM MOTOKE YacTHYKM (B — uameneno u nepepucosano uz Hyman L.H. 1955, The Invertebrates. Vol. IV,
MeGraw-Hill Book Co., New York. llepenevamuvieaemen ¢ paspeuwenus)
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Hlynansiieran yelnyitka

Puc. 28.26. Ophiuroidea, feficTBuA aMBYNaKpANbEHBIX HOXEK, CBA3AHHLIE ¢ MMHTAHHEM:

A — cockpebanve ¢ urin y Ophiocoma wendti, obuyps u3 Bect-Huauu, AMGYNIaKPAIbHAS HOKKA OSHOMH
CTOPOHE! cOCKaGnMBaeT NMULLY ¢ UIVT MPOTHBONOAOMKHON CTOPOHH pyKH; B — cobupaHHe YacTHIL H HX
NIEPEHOC ¥ [TMTAIOINSHCA B3BeCAMH opuypH Ophionereis fasciata: {(4) — JacTHUKM ¢oBpaHBl ¢ Wrn amMBy-
TAKpANEHON HOXKOMH, (6) — YaCTHYKM CKAeeHH aMOyTakpanrsHOM HOXKXOH B ¢AMHYIO Maccy, (8) u (&) —
Macca MEPEMOCHTCA ¢ aMGYMaKpaTbHON HOXKKM Ha IUYNanbleBy® YelyiKY (4 — w3 Sides EM. and
Woodley J. D. 1985 Niche separation in three species of Ophiocoma in Jamaica, West Indies. Bull. Mar. Sci.
36: 701— 713, b — u3 Pentreath R.J. 1970. Feeding mechanisms and the functional morphology of podia and
spines in some New Zealand ophiuroids { Echinodermata). J. Zool, 161: 395—429)

uemoMa B abopanpHOM YacTH pyKH, OC-
Tapasid HeGONbLIOE TPOCTPAHCTBO IS
Xenyaka, Oypc ¥ ToHan (cM. pHc. 28.23).
I'unoHeBpaNbHEIH UEOM CXOHEH ¢ Ta-
KOBEIM Y MOPCKHX 3Be3d, DNHHEBpalb-
HbIil KaHald B JHCKE H pYKax BHEIHE
HAMIOMHHAET IEAOMHYECKYIO TTOMOCTE, HO
OH BBICTJIAH 3TIHTE/IHEM 3KTOICPMANBHO-
IO NPOHCXOXACHUA, A HE IEPUTOHEYMOM,
K, TAKMM 00pa3oM, He ARBIETCA LEno-
MOM.

MAITEBAPHTENBHAA CHCTEMA
H MATAHHUE

KnmeyHuk oduyp npelcTaeiaet
coboil ¢clerno 3aMKHYTBIN MelloK, orpa-
HHYEHHBIA THCKOM. POT NeXuT B LEeHT-
pe TEPHCTOMHANBHON TMEpPEeNnOHKH H
NpeaBapAeTCH NATBIO YEMIOCTAMH, OKPY-
XAWIIKMHA NPEeAPOTOBYID HOJOCTE {CM.
puc. 28.22, A4; 28.24). Koporkmii, Ton-

CTHI NHUIIEBOIO COSNWHSAET POT ¢ GOAb-
UM, MEIIKOITONOOHRIM KeMYIKOM (CM.
puc. 28.24). Kemynox, KOTOpH# 3aHu-
MaeT GONBIIYIO YacTh BHYTPEHHETO TIpO-
CTPAHCTBAa AWCKA, B THIIMYHOM CiIydae
o0pasyeT CKAalKH No KpasaM, GopMupyd
10 memrouxoB. KnilewHHK B aHaATBHOE
OTBEPCTHE OTCYTCTBYIOT. BHeKNeTOYHOE
Y BHYTPUKJIETOUHOE IMMUIEBAPCHHE, TAK
Xxe xaK u abcopOinis, ocylllecTriageTcd B
xenyake. OQHYPH ABAAIOTCA IUTOTOS-
HBIMH XHBOTHBIMH, NMAajalbL{HKAMHE,
cOOpIIMKaMH OCalKa WIH X¢ IEMTAIOTCH
B3BeCAMH. BONBILMHCTBO H3 HITX HCTIO/b-
3VIOT HECKONBKO CIIOCcOoGOB ITHTAHUSA, HO
OIHH, KaK NPpaBWIo, IpeobnaaaeT.

IIpH DHTaHKMM B3BEIIEHHOW B TOJLNIE
BOINBI IMIIEH aTIaHTHYecKad odHypa
Ophiocomina nigra NoOZHUMAeT PYKH HaX
MOBSPXHOCTHIO OHAa M PACKaAYUBaeT MMH
B Boe. [IMaHKTOH M AETPHT MPHIKIMAIOT
K CAM3UCTHIM HHTAM, TIPOTAHYTHIM MEX-
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Ay COCeIHHMHM MIJIaMH pyK. YJIOBJieH-
HBi¢ YACTHUH PeCHHUYHHMH ITOTOKAMH
CMETAIOTCS BHM3 MO HAMIPABIEHUK K LIy~
MIbLEBHIM YCIUYHKAM HIM CHHMAIOT-
¢ ¢ Hrn aMOyNakpanbHLIMH HOXKaMH,
KOTOpLie IS 3TON IeJIH 3ardbaloTcs
Beepx (puc. 28.26, A). 3arem urymans-
LICBBIE YEHIYIHKH COCKABMUBAIOT cOBpaH-
Hbl€ YAacTHUH ¢ aMOVIAKpaBHBIX HO-
XeK (puc. 28.26, F). CockOONeHHEIE Ya-
CTHILIB TPAHCHOPTHPYIOTCA CIIeLIMATHIH-
POBaHHBIMU PECHUYHLIMH TPAKTAMH,
TTape1 aMOyNMakpanibHHIX HOXEK BIOTB
PYKH B3aHMONEHCTRYIOT TAK, YTOOHL CO-
GpaTe YaCTHMYKH, YIUVIOTHHTL UX B KO-
MOUYeK (Ne/NeTy) H MEPEHOCUTD ro Mo
HalpaBlIcHUIO K AUCKY 1o afopaibHOM
moBepxHocTH pyku. Kak Tonpko nuumie-
BOH KOMOYEK NTOCTHTAEST AWCKA, PECHHY-
KH TPaHCIIOPTHPYIOT €10 Ko pTY. OdH-
ypa Ophiothrix fragilis nuTaeTcss cxom-
HEBIM 00pa3soM, HO 3aKpyYHBaeT NOKPHI-
TBI¢ HITIAMM PYKH Tak, 4TOOBI MOLCTA-
BHTE HX OPAIbHYIO IIOBEPXHOCTb TeYe-
HHIO BoAbl. Ee IJIHHHBIE HIIH MU emie
Gonee IMMHHBIE BRITHHYTHE amGynax-
PAJIbHEE HOXKH o0pasyioT rpebGeHn,
KOTOPHA YAaBIHUBAaeT B3BCLISHHEIC B
BOJAE 4acTHULH (puc. 28.27, B).
Oduypbl ¢ BeTBAIIHMHUCS PYKAMH,
MHTAIONINECS B3BECAMMY, TAKHE, KaK Astro-
Phyton (cM. puc. 28.21, B) u Gorgonoce-
phalus, 3aXBaTHBAIOT 300IUIAHKTOHHEIC
OpTaHH3MBI OTHOCHTEILHO GONBIIOTO pas-
Mepa — ot 10 mo 30 MM — pakoofpas-
HBIX, TIONTMXET U Ap. OHK YacTo B3GMpa-
10TCA Ha KOMOHWUH KOPALTOB-TOPrOHAPHIA,
BBITATHBAIOT PA3BETRICHHBIE PYKH B dop-
M¢ napadoJIyecKkoro Beepa ¢ BOTHYTOIM
aboparbHOI NOBEPXHOCTBIO, HATIPARICH-
HOH MPOTHB TedeHUs (puc. 28.27, A).
XKeprpa 3aXBaTRIBAETCS KOHYHKAMH MHO-
TOYHCIEHHEIX BETBEIH, KOTOpHIE 0OMAThI-
BAaIOTCA BOKPYT ZOOBIMM, a MHHHATIOP-
HbI€ KPIOYOYKM Ha MOBEPXHOCTH PYK He
nator el copsatbea. Ileproandecku 1a-

Ku¢ 0HYpHI YHANAIOT COGPAHHYIO ITHIEY

C PYK NYTEM MNPOTATHBAHMA MX CKBO3b
IpeCHeBUAHHE OpATEHEE AW, B o1-
aHyMe oT ObHYp ¢ Hepa3BEeTRICHHEIMH
pyKamH amGyaxpaibHble HOXKA ¥ ODH-
YP ¢ BETBAWMMMCS PYKAaMH HE HrpaloT
HHKAKO# PO B TPAHCIOPTE MHILH,
INuranve ocagkom y Ophiocomina ocy-
[ECTRASETCA OJHHMH JIMIIE aMGyIak-
paJIbHBIMH HOXKamMH., OHHM cobupaioT
YACTHYKH C cyGCTpara, YIDIOTHHIOT HX B
NMHIeBEIC KOMKH M MEPEABUIAIOT KO PTY.
MnotosaHeie (bopMH, TakHe, Kak
Ophioderma, NOBAT XepTBY NMONBIKHbI-
MH H THOKMMH PYKAMH, CJIOBHO APKAHOM.
OHH xBaTalOT HeGONBIIMX, [UILIBYNIVX B
BOINE PaKoOOpasHEIX ¢ TOM Xe GBICTpO-
TOH, ¢ Kaxoii 3Mea 0GBMBaeT MHLIL, [Toc-
Ji¢ 3TOTO PyKa M3rubaeTci H Tiepemact

- GECIOMOILHYI0 XEPTBY Ha HIKHIOIO CTO-

PORHY IHCKA K YeTIOCTAM H pry (puc. 28.27,
B, ). TlonBuxHHIH OUCK «OOHHMAaeT»
XePTBY H ObICTpO nporiaThiBaeT ee. Odu-
ypa Ophioderma HACTOJILKO HEHACBITHBLH
XHIIHHK, YTO eClid B HAIMUHH HMeeTcs
HOCTATOYHOE KOMHYECTBO NOAXOAALIEH
NHIIH, OHA OVHeT eCThb M €CTh, NOKa ee
HEHTPANBHBIA DUCK He JIONMHET,

TA300BMEH, SKCKPELIUA
W BHYTPEHHWH TPAHCIIOPT

Kabpu oduyp npencrarieHs amGy-
JAKPANTBHBIMU HOXKAMHU M CIICLIHaTH31-
POBaHHLIMH BIAYHBAHHIMH OpPATbHOM
IMOBEPXHOCTH MCKA, Ha3bIBAEMBIMH Gyp-
CAMH, HJIH TeHHTAJbHBIMH CYMKAMH.

. Bypcal nipeacTaBnsior cofoif creno 3amM-

KHYTHI€ MELIKK B KOJau4yecTBe 10, KoTo-
PbI€ OTKPBIBAIOTCS OPATBHO KaK HIEIH,
Mo OOHOMY ¢ KAXIOH CTOpOHBI ¥ OCHO-
BaHHA pykd (cM. puc. 28,22, A). Pec-
HHYKH GYpcaibHOM BHICTH/IKH CO3JAIOT
MOTOK BOIKI, KOTOPEIH NOCTYIIAeT Yepes
Kpail Ha Kpal IHCKa, IPOXOIHT uepes3
Oypcy M MOKHAAST WWIENh Yepes Ipo- -
THBOMOJAOXMBH Kpall WenH OKoMo pra
(cM. pug. 28.22, A; 28.24). MHorue BHIBI
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Puc. 28.27. Ophiuroidea, nuranue u nuiie-
BOI TPaHCIOPT:

A — nonoxenne opuypsl Astrophyton npu nura-
HHW B3BeLIeHHOH nueit. Pyku dopmupyior Bo-
THYTBIH Beep ¢ KOHYMKAMM, HANPaBIEHHBIMH B
CTOPOHY MOTOKA BOJbI, KOTOPHIH Ha (oTorpadguu asuxercs or Habmonarens; b — BUI PYKH NMUTalOLLE-
rocst B3gecsiMu Ophiothrix fragilis ¢ opanbHON CTOPOHB!, AEMOHCTPHPYIOLIMI TPAHCHIOPT MUILEBOTO KOMKA
aMOyNaKpaTbHBIMM HOXKaMH. YacTHuku 100aBNAIOTCA K KOMKY, COCTABIAIONIEMY TPUMEPHO | MM B
IHaMeTpe, 10 Tex Mop, MokKa oH He JocTUrHer pra; B—J — saxsar noOwiuu y Ophioderma brevispinum,
KOTOpas 1mojb3yeTca pyKoH, 9T00Bl CXBATHTH W 3aTEM NPOTOJKHYTh XKEPTBY MO CBOM ANMCK, rae oHa Gyner
NPOrI0YeHa, DTOT BUI TAKXKE MOXKET UCIONb30BATE PYKY KAK APKAH JUISA JIOBIW [UILIBYIIEH XepTBhl (5 —
uzs Warner G. F. and Woodley J.D. 1975. Suspension-feeding in the brittle star Ophiothrix fragilis. J. Mar.
Biol. Assoc. 55: 199—210. Oxpansemcs asmopckum npasom u nepenewamano ¢ paspewenus Cambridge
University Press)
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TaKXKe MePeKauHBaloT BOAY Yepe3 OYpCcH
3a CYeT NOAHHMAHUL M ONYCKaHHA
OpajTbHOI WK aBopalbHOMN CTEHKH AMC-
KA WIH COKPAUICHHEM MBI JHCKA, CBsI-
3aHHBIX ¢ OYpPCoIi.

Y HexkoTophIX BUZOB ObHYD, TAKUX,
KaK pololunii Hopku Hemipholis elongata,
B ueaoMountax BCC umeetesa remorno-
6HH. BMeCTO BEHTHISLIMH HOPOK 32 CYeT
NBIKEHMH pYK, K&K AenacT GOnpLIdH-
CTBO HOpyrux oOHTatenel HOpok, Hemi-
Pholis IepXHT HECKONIBKO PYK B BOIE, HAX
HOPDKOH M OCYIIECTBAAST BHYTPEHHHUI
TPaHCMIOPT KUCIOPOAA MYTEM CBSI3LIBA-
HHS €70 B CBOHX KpacHBIX KeTkax, Kier-
KM neuxyTca o BCC B AByX Hanpabne-
HUAX: K OMCKY ¥ OT AMCKa. Hemipholis
JTHIIEH Oypc ONHARO 00a1aeT BETBIMH
BCC, pacXofdIuMHCA OT ero KoJlblie-
BOTO KaHala, OHH TAHYTCS B TKAHU OHC-
Ka, HanmOMHHAA KamIUBIPH KPOBEHO(-

Holt crcTeMB. TOHKOCTEHHEIE ARXATENE-

HEBIe GYPCHI MOTYT OBITL TAKKe MECTAMM
BBICBOGOXIEHHS HATPYXKSHHBIX IPOYK-
TaMH o0MeHa uenoMormToB. Kaxue-mi6o
APYTHE 3KCKPETOPHEE NPHCTIOCOOICHHA
Y 0(Hyp K HaCTOALIEMY MOMEHTY He 06-
HApYXeHH.

FeMansHas cucteMa odHyp no Cyie-
CTBY TaKas Xe, KaK ¥y MOPCKHX 3Be3l,
OOHAKO O e¢ (PYHKUMOHWPOBAHUH H3-
BECTHO €lllc MeHbIle. B orcyTeiBHE HH-
$opMaLIHK 0 KPOBEHOCHOH CHCTEME Lie-
JOMBl MPUHATO PACCMATPHBATh Kak
CTPYKTYPHI, OTBEYAIOIIHE 3a LIUPKYIA-
oo B Tene odpuyp. Hupkyasropryio
GYHKIMIO BEITIONHAET, HECOMHEHHO,
PCCHHYHBIA 3MIMHEBPANbHBIA KaHa,
HMEIOILHI 3KTONEPMATLHOE MPOUCXOK~-
neHHe (CM. puc. 28.20, b; 28.23).

BOCIPOU3BENEHUE

MHorue opHypsl cnocobHBI Npon3-
BOJNILHO 0TOPACHEBATh OOHY HIH HECKO/Ib-
KO DYK, YacThb PYKH HIH aGopanbHYIO
NMOBEPXHOCTh AWCKA, KOTAa €€ XBATAeT

XHIHKK HJIH KOJIEKHHOHED. YTpayeH-
Hasl YacTb 3aTeéM perenepHpyer. Ms-3a
PYK ¢ T'OTOBHOCTBIO JIOMAIOLIMXCA STHM
FHBOTHHIM M OBUTO JaHO Ha3BaHHUe «briftle
stars».— JOMKHe 3Be3nsl. PYKH oTiaMbl-
BaioTCA, OJHAKO HE TIOTOMY, YTO OHHU
HCXOIHO HEMpOYHbIe, 4 B pPe3yabTaTe
MECTHOTO pPasMATYE¢HUA H3IMEHYHBON
COEAHHMTENBHOI TKaHH, OCOBEHHO KO-
JIATCHOBEIX MEXTOFBOHKOBBIX THUTaMEH-
TOB. Hexortopsie oduypel (310 McKIO-
YHTeIbHO HICCTHPYKHE BHAMN pola
Ophiactis} BOCTIDOM3BOIATCA KJIOHAIBHO
3a CYeT pacIlleIUIeHHs1 THCKa HA ABa KYC-
Ka, MO TPHU PYKH B KaxiaoM. Kaxawiii
(parMeHT 3aTeM pereHepHpPYET MOTEPIH-
HYIO MOJOBHHY, ONHAKC MOXET HAYHHATh
MTHTATHCA 3AX0ATO A0 TOTO, KAK TTOTEPSH-
HHE DPYKH MOJHOCTBIC pEreHepHpYIOT.
HuTtepecHo, yrTo, TI0 KpaiiHeil Mepe, Opa
BHAA OPHUYP MMEIOT JIHYHHOK, KOTOPHIE
MOTYT BOCMPOH3BOAUTLCH KIOHANBHO.
Jhravaxa oTGpackBaeT IMUMHOYHYIO PYKY
{(cM. HIDKE), KOTOpas 3aTe¢M pereHepHpy-
€T BCEe OCTaBlUcecT JTHIHHOYHOE TENO.
BonbumucTBo oduyp ABASIOTCS pas-
JeIBbHOTIONEIMEA. ['OHAR! TIPEACTABIAIOT
coboii HeGoNbLIME MEIIOYKH, NPUKPET-
JieHHHE K TOH CTOpOHE LIeJIOMa, Fe pac-
MOJIaraloTcst 6ypcH, 0KoIo GYpCaabHbIX
menel {cM. puc. 28.24). Ha onHy 6ypcy
MOXeT IIPUXOINTECA OTHA, ABE WIKM He-
CKONBKC TOHAN, NPHKPEIUIIOILNXCA B
Pa3nTHYHBIX MecTax. 'epMmadpoanTHEIE
BUIH He peakyl. Hexoroprie U3 Hux on-
HOBPEMCHHO HECYT CAMOCTOATENbHbIE

- CEMCHHHKH M IHYHHKH, TOTAA KaK Apy-

THE ABIAIOTCA MPOTAHAPHYSCKHMH (T. €.
CHayana ¢hyHKUHOHUPYIOT KAK CaMLIH,
a MOTOM KakK caMk#, — Ipumevw. ped.).
Korna roHager cospepaiot, nojobkie
KIeTKH BHIXOOAT B GYpPCHI, BO3MOXHO
MyTeM DAa3pbiBa OYPCANBHOM CTEHKU, M
MOJOBBIE KIETKH BHHOCATCS H3 TeNa
MIOTOKOM BOZEI. ¥ MHOTHX BHAOB OILIO-
IOTBOPEHHE U pa3BUTHE NPOHCXOOAT B
MoOpe, HO BIIOJAHE OOBIYHO U BHIHALUKMBA-
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Hue SMOpHOHOB. Bypchbl, Kak Tpasuiio,
MCMONB3YIOTCSl KAK Kamepbl /U1l BbIHA-
MBaHus SMOPUOHOB, KaK, HApUMep,
y 00braHOTO Axioghathus squamata (Amphio-
pholis squamata), 0nHAKO CaMKHM HEKO-
TOPBIX XUBOPOJISIIIAX BUIOB BbIHAIIIWBA-
0T siiua B ASMMHUKE WIK B Liesome. Pas-
BUTHE MPOUCXOAUT B MATEPHMHCKOM TEJIe
10 (hOPMUPOBAHUS IOBEHWIBHBIX CTAIMIA,
1OCJIE YEro MOJ0/bie 0COOM BHITION3AI0T
13 OypcajibHbIX 11enei. ¥ BbIHAlLIMBalO-
ILLMX BUOAOB B Kaxioii 6ypce pasBuBaeT-
csl HeDOIbILIOE YMCII0 0CODEIA.

PASBUTHUE U METAMOP®O3

YV HeBbIHALIMBAIOIWIMX (SHLIEKTAnY-
1mMx) ouyp paHHee pazBUTHE CXOXe C
TAKOBBIM Y MOpcKuX 3Be3d. [liankro-
TpodHAas TMUMHKA MHOTMX BMIIOB, Ha-
3piBaeMasi OHOIITIOTEYC, UMECT YeThIpe
Mapbl YUIMHEHHBLIX PYK, HECYLIMX pec-
HUYHBIE TTOJOCKU M MOIIEPKUBACMbIX
M3HYTPU M3BECTKOBBIMM CTEPXKHSIMMU.
JInunaku xapakrepHoit V-obpasHoi
(hopmbl 11aBAIOT HANpaBJICHHBIMU BIiE-
pen KOHYMKaMU CBOMX pykK (puc. 28.28).
Metamopo3 cX0/[eH ¢ TAKOBBIM Y MOp-
ckux 3Be3a. [IpukpennenHas craaus oT-
CYTCTBYET, U MaTMOpP(O3 MIET B TO Bpe-
MsI, MOKa JIMYMHKA TUIaBaeT B TOJIIE
Boabl. KpouieuHbie ouypbl ONycKawT-
Csl Ha JTHO M NEePeXosT K 00pa3y Ku3HM,

Porosoe OTBEPCTHE

TUITMYHOMY U151 B3pocbiX (hopMm. Pas-
BUTHE Y SULEKIAAYLIMX BHUIOB 3aHMMA-
er or 14 no 40 nHel, TOraa Kak BhIHA-
LIMBAIOLIMM BUAAM TpebyeTcs U1 3Toro
oT 3 10 7 Mecs1eB.

PASHOOBPA3UE OPHIUROIDEA

Oegophiurida®: B 51y rpynny Bxomsit
0ONBIIMHCTBO BBIMEPIIUX OhUYD,
€/IMHCTBEHHDBINA HBIHE KUBYILIHI BHIT —
wHaoHe3uiickas obuypa Ophiocanops
Sfugiens. JIWllIeH TeHUTANBHBIX CYMOK,
OpaJbHBIX U abopajbHBIX PYYHBIX
IJTACTMHOK; MaJIpernopoBast MjiacTHH-
Ka HE Ha OpaJibHOW CTOpPOHE, a Ha
Kpalo JUCKa.

Phrynophiuroida®: O61anaor MscucTbim
HapYyXHBIM MOKPOBOM, XKeJIe3UCThIM,
BBUICSIONIUM CJIU3b SMUAEPMHUCOM;
4acTo JIMIIEHbI a00paTbHBIX PYYHBIX
LLUTKOB; CIIOCOOHBI 3aKpyYHBaTh PYKH
B BEPTUKAIbHbIX TU1ockocTsx. Gorgo-
nocephalidae («rosioBa T'oprousi») n
Ophiomyxidae: Asteronyx, Astrophyton,
Gorgonocephalus, Ophiomyxa.

Ophiurida®: O6nanaior ToHKUM 3nMIEp-
MUCOM, XOPOLLIO Pa3sBUTEIMU JIepPMallb-
HBIMM CKJIEpUTAMM B IUCKE U IIUT-
KaMM Ha pyKax; pyKd ABMXKYTCS B ro-
PU30HTATBLHON IIOCKOCTH. Briaoya-
eT DOJIBIIMHCTBO COBPEMEHHBIX BUIOB
obuyp. Amphipholis, Amphiura, Hemi-

JIMMMHOUHBIE PYKH

—— 3avaTok Tena ohuypsl
T AHaIbHOE OTBEpCTHE

Puc. 28.28. Ophiuroidea, nuumnHka,

Odwmonmoreye Ophiomaza (Bua ¢ opanbHON CTOPOHBI) (usmeneno u nepepucosano no Mortensen u3
Hyman L. H. 1955. The Invertebrates. Vol. IV. McGraw-Hill Book Co., New York)

M.lpsfljurassicauf
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pholis, Ophiactis, Ophiocoma, Ophio-
derma, Ophiolepis, Ophionereis, Ophio-
thrix, Ophiura.

ECHINOZOA

Echinozoa snouaer Echinoidea (Mop-
ckHe exu) ¥ Holothuroidea (rosorypuu,
MOpCKHe orypusl). (O6beauHeHHe Mop-
CKIIX ¢Xeil H roJoTypuit B OOHH TaKCOH
Echinozoa npusHaercsa nanexo He BceMu
3005toraMu. — fpuaey, ped.) TTpencrasu-
TEeIH 000MX TaKCOHOB JIMILEHBI PYK, HO
aMOyNaKphl M OpATbHAA IOBCPXHOCTE Pac-
IIHpsoTCA aGopanbHO, MOKPHBadg GOTb-
UIYIO YacTh Té/IA, 33 UCKIIOYeHHEM ado-
PaibHOTO aHATBHOTC OTBEPCTHA H mepan-
poxra — HeGomboN oGnacTH BOKDYT
AHABHOTO OTBEPCTHA (CM. puc. 28.30, 5).
B npumuTHBHOM CIyyae opanbHo-a6o-
palbHAA OCh YITHHEHA H TeNI0 XXHBOTHO-
T IYKOBHLIEO0pasHOe WK INUTMHApUYe-
ckoe. I'oTKa OKpyXKeHa H3IBeCTEOBRIM
KOJBUOM H3 CIMBIIMXCA cKepHTOB. CKole-
PUTHl BCTPEYAIOTCS B aMOyMTaKpanbHEIX
HOXKax. B otnvume or apyrux urnoxo-
xux Echinozoa UMeIOT X0poiLio pasBHTYIO
KPOBEHOCHYIO CHCTEMY.

ECHINOIDEA®

Bra rpynna o6veanHser 950 BumOB
TIOABIAHBIX UTIOKOXHX, H3BECTHEIX KaK
MOpckHe exXH. Mopckue exu macyTed Ha
TBEPAHX MONBCIHBIX CYOCTpaTax M H3-
BECTHBI YENOBEKY C MNyOOKOH ApeBHOC-
TH. MOPCKHE XM KOHTPOMUPYIOT POCT
BOJOPOCIEH, HO HHOEOA MOTYT YHMYTO-
Xarb GoMplIMeE IUIOIANH BOXOPOCHEH,
€CNH MOMYNALUSI eXell CTAHOBUTCA
cnuukoM Gosbiuoi. Ha Kapubckux ko-
pasLioBHX pudax 90 % Guosposum — 310
pe3ynbTaT norpebieHus BomopoCAei
MOPCKMMH ¢XaMHi. Hekoropuie MopcxHe
€XH ABNAIOTCA LICHHOHN NMHLLSH And Mop-
CKHMX BHIpP (KaJTaHOB) U APYTHX XHUBOT-

HEIX. JIIoo1 ocoGeHHO LIEHAT UKpPY MOp-
CKHX eXeil, KOTOpYI0 HCNOAB3YIOT A
TNPUTOTOBNEHHA OMHOMN H3 PazHOBHMIHO-
CTeH TPaZMLMOHHOIO SHOMCKOTO GIIoaa
CYWIH (YHH) H APYTUX KYMMHAPHBIX Ae-
JHkarecoB. JoGbua MOpCKHX exeil s
THX ueneH aocruraer 50000 T B rog. 1o
NPUBENO K ONYCTOLICHUIO MOMYJILIHEE
MOpPCKUX eXell BO MHOIMX 06idacTax
MHpa, CKeJIeTH MIOCKHX MOPCKHX eXel
C 3HTY3HAa3MOM COOHMpAIOT KOUIEKLIHO-
Hepo. Braaropapa cBoeli yHHKanbHOMH
dbopMe TIOCKHE €XKH HMEIOT MHCTHYE-
CKOe 3HaYCHUE AT HEeKOTOPEIX XPHUCTH-
aH (aBToOp HMeeT B BHAy BUAH poxa
Melita, AMelOIME TIATH OTBEPCTHH, KO-
TOPBIE CHMBOJIM3NPYIOT IiATh paH Uucy-
ca Xpucra. — fIpumeu. ped.).
‘Hazpanue «Echinoidea», 0603Hayalo-
Lge «MOXOXKHMHA Ha CYXOMYTHOTO eXa»,
CBA3aHO € TEM, YTO TeNi0 3THX OPraHH3-
MOB OI€TO MOABIKHBIMK HIIaMH. Ckie-
PHTBI CTeHKM TeJIa CIIHBAIOTCS APYT € APY-
roM, GOpMHpPYsl MAHUMPb, KOTOPbIX Ha-
NOMHMHAET pakoBHHY. OHAKO 110 CBOeMY
MOJOXCHUIC 3TOT HAHIMPL OTBEYAET
BHYTpEHHeMY cKelery. PyKu orcyTeTBy-
0T, H TeJIO ABIACTCA GoNee WIH MeHee
cdepiyeckuM WIH YIVTOLIEHHBIM B BHIE
Kynmona unH aucka. IlaTimyyeBas cHM-
METPHs OYEBHIHA B OPraHH3auMH aMGy-
JAKpoB U aMOyNakpadbHBIX HOXEK, KO-
TOPHIE 3aHUMAIOT OONBILYIO YACTE MOBED-
XHOCTH Tena. Bea nmoBepxHocTs, Hecytias
aMOynakpaJbHbie HOXKH, ABIAAETCA
OpaNbHOM, 2 aGopanbHasg MOBEPXHOCTh

- pOpMANBLHO OrpaHIYeHa MANEHBKOI 06-

Jacthio Ha abopaZbHOM IIONMIOCE Tena.
YIUtonieHHEIE BUIB], TAKHE, KaK IUI0CKHE
MOPCKHE €XM, o0nagaleT OTaeNLHBIMH
HIDKHEH ¥ BepxHeil IIOBePXHOCTAMH, Ha-
3bIBAEMBIMH OPAILHOM M abopanbHOH co-
OTBETCTBEHHO, HO Ha CAMOM JeJie 00e OHI
SABIAIOTCA OPATBHON CTOPOHOH, MOCKOIE-
Ky HeCyT aMOynakpalbHbie HOXKKH. '
Bonee win Meree ceprdeckte Mop-
CKHE €XH M3BECTHBHI KAK <«IpaBI/ILHBIE
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©KW», TOrAa Kak YIUTOUIEHHBIE 3XUHOM-
IeM Ha3BIBAIOTCH «HEeNpaBUIbHBIMK €Xa-
Mu», OB6liee onmMcaHue OpraHu3alvu
Echinoidea ocHOBbIBaeTCs Ha «IpaBHJIb-
HBIX» MOPCKHX exax. HenpaBuiibHbIE
IXMHOMIIEH OTMCAHBI Halee.

®opma

Mopckue exu nMeior bosee wiu Me-
Hee cgepuyeckoe TeNo, Hecylllee JUTHH-
Hele urabl (puc. 28.29). Berpeualorcs

4}“@“ Sor o v Ve
o

KOPUYHEBbIC, YepHbIE, MypHypHbie, 3€-
JIeHble, Oesible WM KPaCHBbIE MOPCKHE
€XH1, a HEKOTOpble M3 HUX MHOIOLIBET-
Hble. JnaMerp GONbIINHCTBA U3 HUX OT
6 10 12 cM, HO IMAMETP HEKOTOPBIX TH-
XOOKEaHCKUX BHUIOB MOXET JOCTHUIaTh
36 cm. Tero MOPCKHX €Xeil YCJIOBHO Moji-
pa3AensioT Ha abOpaTbHYI0 U OPATLHYIO
noirycepbl, COCTaBHbIE YaCTH KOTOPBIX
pacroJjiaralorcst paauanbHO BOKPYT TI0-
nsapHoit ocu. OpajibHbIi MOJTIOC HEceT
pPOT M HAIPABIEH B CTOPOHY, 06paTHYIO

r

Puc. 28.29. Echinoidea, MHOroo6pasne npaBIbHBIX MOPCKHMX €Xeil:

A — Bun cboky 0OLIMHOTO ATIAHTHYECKOTO MOPCKOIo exa Arbacia punctulata, 1eMOHCTPUPYIOIINIT [UTHH-
Hble UIJIBL W aMOyiakpanbhbie HOXKKH; b — mopckoit ex Tripneustes n3 Becr-Wnnuu, sun cepxy; B —
«KapaHaalHbii» Mopekoil ex Eucidaris tribuloides ¢ ovMenb MATeHLKUMH BTOPHMHBIMHM MIJIAMH BOKPYT
OCHOBaHHI MOUIHBIX nepBuuHbix U [ — Colobocentrotus — TUXOOKEAHCKMIT MOPCKOH €X C TYNBIMHA
aboOpATBHBIME MITTAMH, KOTOPHIE MOMOTHAHLI APYT K APYTY, (DOPMMpPYS MIaiKyio NOBEpPXHOCThL, Takue
WITIbI, BO3MOXHO, ABIAIOTCA afanTaiued K oOOMTaAHWI0 HA KaMHSAX NMPUIHBHO-OTIHBHON 30HBI
Mipsiljurassic.oruf



248 TTABA 28. ECHINODERMATA?

AmOynakpansHas

HOXKa

IMepunpokr OtBepeTnst U1l HOKeEK

[Mepsuunan urna

[MepucromMuanbhast kabpa
[MepucroMuansHas

membpana __ Maapenoposas
TIACTHHKA
[eanuennapun
~—__ OxkynsipHasi
b
Bykkanbhas /] MIACTHHKA
amOynakpanbHas e ‘o
HOXKa ['oHonop
& . Tenuransnan
TIACTHHKA

3yd coHaps — \Amﬁynaxpa.‘lbﬁble

Potosoe otsepctie - I
p b MuTepamGyakpanbHbie
TIACTHHKH
4 MecrononoxeHue aHAILHOTO OTBEPCTHS!

Puc. 28.30. Echinoidea, BHelHee cTpoeHHe NpaBIILHOIO MOPCKOTO exa Arbacia punctulata:

A — BHUA C opanbLHOIT CTOPOHBI; B — BHI ¢ aBOpPaNbHOI CTOPOHBI (uaMeneno u nepepucosaro no Reid W. M.
1950. Arbacia punctulata. In Brown F.A. (Ed.): Selected Invertebrate Types. John Wiley and Sons, New York.
Pp. 528— 538)

cybeTpaty. AHallbHOE OTBEPCTHE HAaxo-
IUTCA Ha MPOTHUBOMOJIOXHOM, abopasib-
HOM, romntoce Tena (puc. 28.30).

[lapoBuaHasli MOBEPXHOCTH TEIa MO-
XKeT ObITh nosesneHa Ha 10 paguanbHBIX
CEKILIMi{, KOTOPBIE CXOAATCS HA OPATBHOM
1 abopasibHOM nosocax (cM. puc. 28.30).
[Tare cexumii, HecylmMx amMOyIaKpasb-
HbIe HOXKH, Ha3bIBAIOTCS aMOynaKpalib-
HbiMH 0DnacTaMu. AMGYJIaKpaibHble 06-
JIACTH YepeIyIOTCs C CEKUMAMHM, CBODOO/1-
HBIMH OT aMOy/IaKpaibHbIX HOXEK, — HH-
TepamOynakpansibivi obnacTamu. Cke-
JICTHBIE TUIACTUHKHW PacIioiaralorcst psi-
JaMH OT OpaJIbHOrO IoJjioca K abopanb-
HOoMY nomocy. Kaxias ambynakpanbHas
0bJ1acTh cocTapieHa OBYMSI psAIaMH aM-
OyaKpaabHBIX TUIACTHHOK, A KaX1ad UH-
TepamOynakpaibHas 06acTh cocTaBie-
Ha ABYMSI PsiiaMM MHTEPaMOYJIaKPaIbHBIX
TUTACTHHOK.

Takum obpasom, umeercsi 20 psanos
ractiHOK: 10 ambynakpansHbix 1 10 uH-
TepamMOynakpaibHbIX (cM. puc. 28.30, 5).

AMOynakpajibHble TJIACTUHKM TIPOHM-
3aHbI TAPHBIMU OTBEPCTUSMU — TTAPHBI-
MU 1opamMu. OHM CBSI3BIBAIOT BHYTPEH-
HIOKW aMITyJIy € €€ HapyxXHoil amOyiak-
paNbHOM HOXKO# (cMm. puc. 28.30, b).
Takue napHbie NOPbl YHUKATLHBI 151 9XH-
Hounet (puc. 28.31, b, cM. puc. 28.37,
A), Toraa KaK y MOPCKMX 3Be311 1 ouyp
KaHasbl aMOyakpajlbHbIX HOXEK MPOX0-
JAT MEXIY CKJIepUTaMH (a He CKBO3b
HUX), TOSTOMY UMEETCSI TOJNBKO OJUH Ka-
HaJl Ha OIHY aMOynaKkpanbHYIO0 HOXKY.
Pot okpyxeH rubKoit nepucToMuain-
HOl MemOpaHoii, KoTOpasi NpUKpbIBaeT
LIMPOKOE OTBEPCTHE B MAHILIUPE B LIEHT-
pe opanbHOro mnomwoca. Membpana He-
CET HECKOJIBKO PaauaibHO OPraHU30BaH-
HBIX CTPYKTYP, BKJIIOUAIOMIMX TSATH 11ap
KOPOTKMX, MPU3EMUCTBIX aMOyiIakpaib-
HBIX HOXEK, Ha3blBaeMbIX OYKKAJIbHLIMK
MOMMAMH, U IISITh Nap KYCTUCTHIX Xabp
(cm. puc. 28.30, A). Kpome Toro, Ha ne-
PHCTOMMAILHON 0DJIACTH pacrosaralor-
Csl HEOOIbIINE UIJIBI U MEIULEUISIPHH.

M.lpsfljurassicauf
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AHalbHOE OTBEpCTUE, MEPHUITPOKT H
anvKaJbHasi CUCTeMa pacriojiararorcsl Ha
abopansHOoM niosoce (cM. puc. 28.30, B;
28.31, A). IlepunpokT npeacrasiasieT co-
6011 HEGONBIIYIO, OKPYIJIYIO EPENOHKY,
KOTOpas B LIEHTPE HECeT aHaJIbHOE OT-
BEPCTHE U PA3NMYHOE, B 3aBUCHMOCTH OT
BUIA, YMCJIO BIASIHHBIX B Hee TUIACTH-
HOK (puc. 28.31, A). Anukaasnas cucre-
Ma TIpejcTaB/IeHa KOJIbLOM ClIeLIMaIn31-
POBaHHBIX IJIACTUHOK BOKPYT MEPUITPOK-
Ta. OHa COCTOMT M3 NATH GOJIBLIKHX re-
HHATAJbHBIX IUIACTHHOK, OIHA M3 KOTOPAIX
npezxcrasisier coboii MOPUCTYI0 Mazpe-
MOPOBYIO [UIACTMHKY, M TISAITH MEHBLINX
OKYJIAPHBIX IUVIACTHHOK (cM. puc. 28.31, A).
I'eHUTaNbHBIE TIACTMHKHU, Kaxjas M3
KOTOPBIX HECET TOHOIMOP, ITPOIOJIKAIOT
JIMHUM MHTepaMOymakpanbHbIX 06/1acTeil
U YepeayloTes ¢ OKYISIPHBIMM TUIACTHH-
KaM#, KOTOPbIE COOTBETCTBYIOT aMOy1aK-
pajibHBIM oOsactsim (cm. puc. 28.30, 5).

Wrnsl pacnionaraiorcsi 6oj1ee Win Me-
HEe CUMMETPUYHO B aMOYJIaKpaibHOM 1

Manpenoposas
MIacTHHKA

OxysspHas
IIACTHHKA
N

AHanbHOE
OTBEPCTHE

[TnacTHHkH

. IUTACTHHKA
MEePHITPOKTA N

['onomop

A

uHTepambynakpanbHoit obnactax. Ca-
MbI€ [UIMHHBIE WIJIbI HaXoAsiTCd Ha 3K-
BaTope, a HauboJiee KOPOTKME — Ha T10-
Jocax. bonbUIMHCTBO MOpPCKUX exeil
001a0a10T INTMHHBIMU NEPBHYHBIMEA HIJIA-
MH ¥ KOPOTKUMMW BTOPHYHBIMH HIJIAMH;
9TH [1Ba TUIIA UTJI B PABHOM CTENEHM pac-
[pelejieHbl [0 MOBEPXHOCTH Tejia (CM.
puc. 28.29, B; 28.34). IlpaBna, y Mopc-
Koro exa Arbacia punctulata, o6s19HOTO
BAOJIb ATJIaHTHYecKOTO nobepexnbs Ce-
BEPHOI AMEPUKH, UMEIOTCS TOJIBKO T1ep-
BUYHbBIE UIJIBI (CM. puc. 28.29, A).
CoeavHeHHe MBI ¢ MAHLIMPEM, YCT-
POEHHOE MO MPUHIIMAMY APHUpPA, JaeT
eil BO3MOXHOCTb aABuratbes. [1pu stom
B OCHOBAHUM WTJIbI HAXOIMUTCS BaguHa,
a WapuK, Wik OYyropok, pacriojiaraercs Ha
MOBEPXHOCTU mnaHuups (puc. 28.32, A;
cM. puc. 28.31, b; 28.34). Mexay mwapu-
KOM M BIAAWHONH MUMeloTcs nBa (yTis-
pa, obpaszoBaHHbie BonoKHamu. Cokpa-
IIEHWE BHELLIHETr0, MBILIEYHOTO, (QyTIsi-

pa HaKJOHAET UTJIY B TOM HWJIH MHOM

Puc. 28.31. Echinoidea, maHumuph NpaBHIbHBIX MOPCKHX €XKeil:

A — TNEpUNpPOKT M OKpYXKalolHe TNACTHHKM (anuKajibHas CHCTEMa) MpaBMABHOTO MOPCKOIO exa
Strongylocentrotus droebachiensis; 5 — Bu NOBEPXHOCTH Y4ACTKA NAHLMPS MOPCKOTO €Xa, AEMOHCTPHPY-
101U GYropku (Wapikm), K KOTOpbIM GBUIH MPUKPENJIeHbl CBOMMY YITy6IeHUAMM MIJIBL, NAphi 110D s
aMBynaKpaIbHLIX HOXKEK M TMHMM coelMHeHus (IBbI) COCEAHMX MaacTHHOK (cp. ¢ puc. 28.37, B) (4 —
usmeneno u nepepucosano no Loven uz Ludwig)
[ p k;_J"/ =< E Vy?f
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BuyTpecHHUT
KOJUIATEHOBRIH GyTAAp

Boamuna
Byropok

BHeltrHmii
MBIICYHRI

AMMYIa ¢ A00M

DYTNAP N3 MBIWEYHOM
H KOJUTRTeHOBOH TKaHH

Puc. 28.32. Echinoidea, HIJTH NPaBMALHBIX MOPCKHX XKell:

A -— ¢pe3 4epes OCHOBaHHE MITIHl «KapaHAAWHOrO» exa { Cidaris), NeMOHCTPUPYIOIEe MEILUEYHNH U KO-

nareHOBRA Qvtnape;; 5 — dnosuTas uraa Hamo-TvxooKeaHCKOTo Bhaa Astherosoma varivm (4 — us

Cuénot L. 1948, Echinodermes. In Grassé P. (Ed): Troité de Zovlogie, Vol. XI. Masson et Cle, Paris.

Hepenenamoisaenica ¢ paspewenur;, B — no Sarasins uz Hyman L. H. 1955, The Invertebrates. Vol. IV, McGraw-
Hill Book Co., New York. Hepencuamuwedemca ¢ paspeutents)

HanpasjaeHiH. BHyrpennuii GyTasap koi-
JIATSHOBHIX BOJMIOKOH («3ammMpaTe/IbHBIE»
BONOKHA) — MEHAIOIIAA CBOI0 KOHCHC-

TCHUHHKY COCIHHUTEIBHAA TKAHb — MO-

XeT 0OpaTHMO H3MEHATBCA OT MATKOIo
JI0 XKECTKOTO COCTOSHHUS, PHKCHPYA NIty
B OMPENENCHHOM IONOXKEHHH.

HUrap oGBIYHO IMHAHMHIPHYECKOH
(GOopMBI U 320CTPEHBI K KOHITY, OAHAKO
MHOTHE BHILI HE COOTBETCTBYIOT 5TO-
My obliemy nomoxeruio. Bugel pona
Diadema, oOGnYHHE Ha TPOIHYECKHX
pHdax, o6rananT 0O4eHb IMHHHEMH Hr-
JIaMH, TOXOXMMH Ha IIBCHHbBIC HIOJ-
KU, KOTOpPEIe MOTYT GHCTPO HAKIOHATE-
CA H yrpoXamwllle pacKauHBaTbCad B Ha-
[paBAeHUY HEXENATSABHOTO BU3HTEPA,
TeHb KOTOPOTO MAJaeT Ha MOPCKOTO eXa
(puc. 28.33, A). Urnbl Moryr pereHe-
pUpoBaTe. OHH MONBIE, JOMKHE U Ha-
MTOJMHEHB! PAa3sZpaXaloliuM BelIeCTBOM,
a HapyXHAasg MOBEPXHOCTE IIOKPHITA KOJIb-

uaMH HeGONMBIUTHX 3y6UHMKOB, HANPABASH-
HBIX K KOHUHKY WM {pHc. 28.33, B).
TakuMmy UIIaMH €X MOXeT NPUIMHHTE
cepre3HEle M GONne3HEHHBE paHeHHS,
€C/IM 3a4€Th €r0 WIH HACTYHTb., ToJ-

CTBIE, TYTILIE MEEPBHYHEBIE HTNH «rpHdeDb-

HBIX» eXeH pona Heterocentrotus cobu-
PAIOTCA M HCTIONB3YIOTCA B JEKOPATHB-
HBIX noaejakax. UDIal «KapaHAAlHBIX»
exelt (Cidaroida) Taxke mMoryr GHTE
MOIIHEIMH M TYTIBIMU {CM. puc. 28.29, B).

* Abopansusie urasl MRDo-THxooke-

aHCKoro autopansHoro poia Colebo-
centrotis KODOTKHE, TKEAbEe H MHOTO-
YTONBHEIE B MONEPeYHOM CEYeHHH (CM.
puc. 28.29, I'}. BrH MCrabl MOAOTHAHBI
JApyT nold Apyra, KaK yepenuua, odecre-
yuBag 3¢ dekTHBHYIO, YCTOHYHBYIO K
BOJIHAM TIOBEPXHOCTD M 3A1UHTY OT Bbl-
cympanusi. [yboKoBOOHbIE, KOXKHCThIE
Mopckue exu Echinothuridae, o6mana-
LMe THOKUM MAHIHpeM, Ha aGopais-
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HOM MOBEPXHOCTH HECYT 0CcoObIE SAMOBU-
Thie Urisl (puc. 28.32, b).

[Meauuennsipun, XapakTepHble IS
BCEX DXMHOMIEH, pacrnosaraiorcsi y Mop-
CKHX €Xel 1Mo Bceil MOBepXHOCTH TeJia,
TaK XK€ KaK M Ha nepucroMe. DXHUHOM]I-
Hasl eIULeIUIAPUS COCTOUT U3 JJTMHHO-
10, MOABUIKHOIO cTebe/IbKa, YBEHYaHHOTO
yemocTaMu. Credenex MOXeT coepxkarh
NOJJAEPXKUBAIOLINIE CKEJIETHBIH cTep-
JKE€Hb, a TAKXKEe TP MPOTUBONMOCTABICH-
Hble JIpyr apyry uemoctd (puc. 28.34).
MBbIIILBI B OCHOBAHMY CTeOE/IbKA [T03BO-
JIIIOT €My JIBUTAaThCS.

OnuH Bu 06JamaeT HECKOIbKUMU
THIIAMM TNIEAULIEIAPUIA, U, 110 KpaitHei

Mepe, W3 KOTOPbIX OOWH MOXET OBITh
SIIOBUTHIM. SIIOBHTBIE MeHIEILIAPHHA XO-
POIIO Pa3sBUThI Y MIPENCTABUTEIEN CeMEi-
crBa Toxopneustidae, koTropoe BKIIOYa-
eT Bunbl Lytechinus v Tripneustes, nupo-
KO pacrnpoCTpaHeHHbIE B TEIUIBIX BOAAX
(cm. puc. 28.34). HapyxHas ctopoHa
KaXI10M YeITI0CTH Ha eI UISIPUH OKPY-
JKeHa OAHMM WM ABYMSI DOBIIMMY SN0~
BUTBLIMH KeJie3aMM, MPOTOKH KOTOPBIX
OTKPBIBAIOTCA 10/l TEPMUHAIBHBIM 3y00M
4esI0CTH. S okassiBaeT OBICTPLIL napa-
Jusyommi addekT Ha HeOONBIIUX KHU-
BOTHBIX M OTIYTMBAET KPYMHBIX BPATOB.
OObIYHbIE WIJIBI, KAK IMPAaBHIIO, OTKIIO-
HSIOTCS OT SIJOBHMTBIX MeIULIENIsPHIA,

Puc. 28.33. Echinoidea, urisl npaBuibHOro Mopckoro exa Diadema:

A — Bunw popa Diadema w3 Kapubekoro mops, Muamiickoro 1 Tuxoro okeanos o61anaior JUTMHHBIMH,

MOALIMK, TOXOKUMH HA 1IBEHHbBIE, MINAMM, KOTOPHIE MOTYT NPHYMHATH GOJNE3HEHHBIE PAHEHHS, eciu

MPUKOCHYTECSA K MOPCKOMY €KY Wil HACTYNHTh Ha Hero, Buaml storo poma obbiuHbl Ha pudax Becr-

Wrann, onu 06MTAIOT B YKPBITHIX MM 3ALIMIIEHHBIX PACCENHHAX HA OOHAXEHHBIX WM IECUYaHBIX NTOH-

HBIX cyGerparax; b — yuactok urnbl Diadema. PacnonoxeHHble KPYraMy LIHIBL WIHOB HATIPABJIEHbI
B CTOPOHY KOHYMKA HTILI
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Nepuuennsipun

Hurepamby- Ambyaa-
JMaKpaTbHas KpalibHas
oﬁnafm, obacTh

7,
g
Tybepkysi

OcHoOBaHWe UITbI

/|

\ |/ Hepsuannie
Ambynma- | 4 1 TS
KpaabHble | 1 \ /
HOXKH | /. b oidee’s

BropuuHbie uribl

Puc. 28.34. Echinoidea, BHeuHee cTpoeHie NPAaBUIBHOTO MOPCKOTO exa (BuI cHoKy):

clieBa — MAHLUMPh, CIIPaBA — HETIOBPEKIEHHbIE MITIB, aMOYIaKpanbHble HOXKH W snuaepmuc (no Messing
u3z Hendler G., Miller J. E., Pawson D. L. and Kier P. M. 1995. Sea Stars, Sea Urchins and Allies. Echinoderms
of Florida and the Caribbean. Smithsonian Institution Press, Washington and London. P. 199)

yToOBl Gosee 2hEKTUBHO MOpaxkKaTh
HE3BaHbIX rocrei. Snosureie nemniesn-
JIAPUM HEKOTOPBIX TPOMUYECKUX BHUIOB
u3 ponos Tripneustes w Toxopneustes Ha-
MOMMHAIOT KPOIIeUYHbIe 30HTUKH, KOTO-
pbi€ B PACKPBITOM COCTOSIHMU 06pasyior
CIJIOIIHOM ClOM, KakK Obl 3alIUTHYIO
«BTOPYIO KOXY». DTH NEAHLEISAPUNA
BBI3BIBAIOT OOJIE3HEHHYIO peakiMio y
JoHe.

Hesnosursie neauiesuisipuy MCTob-
3YIOTCA JUIsl 3alLMTHI WIH OYMCTKU I10-
BEPXHOCTH TeJa, OTIIMIIBIBAsE U pa30ou-
Basl MaJIECHbKUE YACTUYKH OCKOJIKOB T10-

POJIbI, KOTOPbIE 3aTEM YAAISAIOTCS ITOBEp-
XHOCTHBIMM pecHuukamu. Ecim npukoc-
HYTBCS K TEAMLEUIAPUM CHAPYXH, OHA

' pacKpbIBAETCS; €CIIM MPUKOCHYTHCS K HEil

WU3HYTPH, OHAa 3auienkuBaetcs. [lexunen-
JAPHH OTBEYAKOT TAKIKE Ha XMMHWYECKHE
CTHMYJIBI.

Crenka Tesa

CreHKa Tena 9XMHOMIEH COCTOUT M3
TEX XKE C/IOEB, YTO M Y MOPCKHX 3Be3fl.
PeCHMYHBIH 3MHIEPMUAC HEU3MEHHO T10-
KPBIBAET BHELIHIOK MOBEPXHOCTh, BKITIO-

M.lps/ljurassicauf
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yasi UIJIbl, 32 UCKINIOYEHNEM «KapaHaalll-
HbIx» exeif (Cidaroida), y KoTopbix snu-
JAepMHC cTUpaeTes ¢ uri. B ocHoBanuu
SMUAEPMUCA PACIIONAraeTCsl HepBHBIN
CJIOH, a HUXKE — COEIMHHUTETHbHO-TKAH-
Hasl lepMa, KOTopasi COAEPXKUT YILIOLIECH-
HBIE M CIIMBILUMECH CKeJIETHBIE TUIACTHH-
K¥. MBIlIeYHbL CI0# OTCYTCTBYET, MHO-
CKOJIbKY CKJIEPHTBI HETOABHXHBI, 4 BHYT-
PEHHSIS TTOBEPXHOCTH MAHIMPS MOKPHI-
Ta PECHUYHON 3MUTENNaNbHOM BBICTHII-
KOil MEepUBUCLIEPATLHOTO IIEJOMA.

Jlokomonus

Mopckue e€xu nmpucrnocobiieHbl K
JKM3HM KaK Ha TBEPHbIX, TAK M MSATKUX
IOHHBIX [OBEPXHOCTSIX, & UTJIBI U aMby-
JIAKPAlbHbIe HOXKH WCIOJbL3YIOTCS JUISI
IBUXXEHUS. AMOyJIaKpalbHbIE HOXKH
(DYHKLIMOHUPYIOT TI0 TAKOMY XK€ Mexa-
HU3MY, KaK Y MOPCKMX 3BE3I, 4 WUIJIBI
MOTYT OBITb MCIOJb30BaHbl I OTTAJ-
KUBAHUS! M BO3BBLILLICHUA OPAIbHOMN I10-
BEPXHOCTH Hanm cyberpatom. Mopcekue
€KW MOTYT JIBUTaThCsl B JIIOOOM Hanpas-
JICHWHU, He MOBOPaYMBasiCh, M y100as U3

AMOynakpanbHble

MsoruyTeie uriasl =

aMmOynakpanbHbIX 06GacTeil MOXeT neii-
CTBOBATh Kak Beaymiasi cekiuus, [lpwu
OINPOKUALIBAHUU MOPCKHME €XH BO3Bpa-
IIAIOTCSI B UCXOAHOE TMOJJOXKEHHE 1OCIIe-
JOBATEJIbHBLIM (OT a6OPATLHOTO K Opaib-
HOMY [OJIIOCY) TPHUKperUieHneM amoy-
JIAKPAJILHBIX HOXKEK OJHOM M3 aMOyIaK-
pasibHBIX obsacTelt, Takum obGpasoM 1ie-
PEKAThIBasg TEJIO B HYXKHOE TMOJOXKEHHE,
B sTOT npoiiecc MOryT TakKe BOBJICKATH-
¢l CIEIMAIM3UPOBAHHbIE IBXKEHUS UTJI.

JIBI>KeHMEe MOPCKHX €Xeif TECHO CBSI-
3aHO C NULIEBON aKTUBHOCTHIO. Hampu-
mep, Strongylocentrotus franciscanus w3
3apociieit 6ypbIX Bonopocieii mobepexnbs
Kanudoprun nepeauraiorcs B cpeHeM
Ha 7,5 ¢M B IeHb, OJHAKO TaM, IJe KO-
JIMYECTBO TMHUIIM HEBEIMKO, OHU MOTYT
TIOKPBIBATH 34 [eHb paccTossHue B 50 cM.

HekoTopbie MOpCKHE €XH MpauyT-
¢ B YIHIYOIEHMSIX MEXAY KaMHAMH
(puc. 28.35, A), a HEKOTOpbLIE BUIBI
CITOCOOHBI CAMM KOTATh WM CBEPIHTH
cyberpar (puc. 28.35, b). Ceepausa-
HHE OCYILECTBIISETCS IJaBHBIM 00pa3oM
MyTeM cocKabimMBalomMx AeicTBMil ve-
JIIOCTHOTO arrapara.

AbopansHas
amOyakpaibHas
HOXKKA

Wbl

HOXKA
aMOynakpa

KlaaupyeMbie 1 oM
ONIOPOCITH e

b

Puc. 28.35. Echinoidea, Mopckue exu, cBepisiime TBEp/ble CyOCTPAThI:

A — xapubekas Echinomefra lacunter, cBepisiinasi W3BECTHSAK IIPH MOMOILM 3y6OB M MIJI B CBOEH HOPKE;

b — Wupo-Tuxookearckuit Echinostrephus moralis, mutaioniuiicsi KyCouKkaMu BOTOpPOCIIeit, cobupaembi-

MH Yy BXOIa B CBOKO HOPKY (B — w3 De Ridder C. and Lawrence J. M. 1982. Food and feeding mechanisms:

Echinoidea. In Jangoux M. and Lawrence J. M. (Eds.): Echinoderm Nutrition. A. A. Balkema, Rotterdam. P. 90)
Mipsiljurassic.oruf
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CaepiieHue — 3TO amanTauusi, Mpo-
THBOCTOSALLAA BO3ACUCTBHUIO BOJIH. Takue
BUJIbI B OOJIBILIMX KOJIMYECTBaX 0OHapy-
JKUBAIOTCS B MECTOOOMTAHUSX, OTKPHITHIX
naeiictBuio BosH., OauH u3 Haubosee
MPUMEYATENBHBIX CBEPISIIUX MOPCKHX
exeit — Paracentrotus lividus, oburaio-
iyt ok nobepexns Epponbi. Hopku
9TOTO MOPCKOTO €Ka M3pelIeYnBaioT 110~
BepXHOCTH cKail. Ecnm Hopku HernmyGo-
KHe, XKMBOTHOE MOKHWIAET UX BO BpeMms
nuTadust. BHyrpu Gonee riaybokmx Ho-
POK, BXO/IHbIE OTBEPCTUSI KOTOPBIX CJIMILI-
KOM Masibl, 4YTOObI MO3BOJIUTE €XKY Bbl-
OMpaTbesl Ha MOBEPXHOCTD, €X 0CTaeTCH
MOCTOSIHHO.,

Echinometridae — 310 06b1uHbIE CBEP-
JISILLAE €KUM, PaCIPOCTPAHEHHBIE HA TPO-
nuyeckux pudax. DTUX MOPCKHUX exeil
0OBIYHO MOXHO YBHAETH B HENTyOOKHX
HEPOBHBIX TPOTax, HO HX CJIOXHO WU3-

[Mpamas Kuiika
[MTuueson

Pannanbuslii kaHan AMITYIIBL

Kenynok —___ ||

PannanbHbiil Heps

HepsHoe Koabio =
P Potosoe

BykkanbHas nonocts  orsepcTHe

AHajbHOE
OTBEPCTHE

I'notka

BJieYb, HE pa3pylUUB [PU 3TOM OKpYXKa-
ouyio mopoay. 3ananno-Huaniickas
Echinometra n3peuieunsaer (B BuE Mmye-
JIMHBIX COT) KOPA/UIOBbIE CKAJIBI B 30HAX
BbICOKOW BOJIHBI, O/IHAKO MHOTIA BCTpe-
4yawTcs MOMyJAsaUMM 3TOro BHaa, He 00-
pasylwoliue HOPoK. Strongylocentrotus
purpuratus obUTAET B MOABEPXKEHHbBIX
npuboio Mectax Ha THXOOKEAHCKOM T10-
G6epexse CeBepHoit Amepuku. Tam on
POET HOPKU B MSITKHMX TOpOJIaX.

BCC u apyrue ornennt nenoma

BCC sxuHouzei noxoxa Ha TakKOBYIO
MOpPCKUX 3Be3n (puc. 28.36). Onna us
TeHUTAJIbHBIX IJIACTUHOK BOKPYT MEPUTI-
POKTA BUIOM3MEHEHA B MaJperiopoBylo
IJ1aCTUHKY (cMm. puc. 28.31, A). Touxwuii
KaMEHMCTbINM KaHAI B TUITMYHOM Cy4ae
MeHee OOBbI3BECTBIEHHBINH, YeM y MOp-

Maapenoposasi niacTHHKA

I'oHomnop
KamenucTsiit kaHan

Oceroii KpOBEHOCHBI cocyll
(aKcHanbHas Kenesa)

'& __ PannanbHbiii kanan
»__——— lonana

Cudon

Otpocrok
TThactuuka
HAaHLMps

Manunps

Apucrorenes
hoHapb

[Mepucromuanbhan mMembpana

Puc. 28.36. Echinoidea, BHyTpeHHsis aHATOMMsI [IPABUIILHOIO MOPCKOTO exa Arbacia punctulata
(uzmeneno u nepepucoearo no Petrunkevitch us Reid e Brown F.A. (Ed.): Selected Invertebrate
Types. John Wiley and Sons, New York. Pp. 528— 538)

Mipzfljurassicaruf
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IMpucocka

CriepuT npHCOCKH

AMOyNaKkpanbHaa HOXKa

PamnansHbiil Heps IMopa snu- |
DNHHEBPATLHBI HEBPATLHOTO |
KaHas KaHajaa

Cenira

[Mapsr mop

Pannansueiit - Panuansustit [TepupuciepaibHail Amnyna
KPOBEHOCHBII KaHa LeIoOM
cocyn

A b

AKabepnas (netanonHas)
aMOy1akpaibHaa HOXKKa HUrna
1

[Manumps Kanan, v
TPOHH3BIBAIOTHI
~— T NaHUMphb
—_—
'l \a Amryna / Llenom
PannansHbIi e
BOAHBIN KaHan
B

Puc. 28.37. Echinoidea: amGyrakpanbHbie HOXKH B POJIM Kabp Y NPaBUILHBIX M HEMPaBHIIb-
HbIX MOPCKHUX eXKei:

A — y4acTOK CTEHKM Tejla, amryna W amGynakpanbHas HOXKa Yy Strongylocentrotus. Bee aMmbynakpanbHbie
HOXKKH CHAOXeHbl MPUCOCKAMM M HENMOMHOI cenToil, pasnensionieil oGoraleHtbie 1 06elHEHHbIE KHC-
10pOAOM IOTOKK BObl; B — abopatbHblil HEHTP NaHUMPs «mecuaHoro noinapa» Mellita. Yetwipe kpyn-
HBIX OTBEPCTHS MO KPasiM LEHTPATLHON 3BE3/Ibl (MaApenoposas MIACTHHKA) MPeIcTaBasior coboii roHo-
opsl. [lsiTatii roHonop (u roHasa) OTCYTCTBYET HAa HHTepaMOyTaKkpe, HECYIIEM MPSMYIO KHILIKY H AHAIL-
Hoe orseperue. Mo 3pe3foil Ha maHuMpe pacroNaraercsi OCHOBAHME METANOMIA € ABOWHBIM PSLIOM
TonepeyHbX kenobkos, Kaxiblii xen06ok coobuiaercsi co CIUNOIWEHHON NeTanonnHoil amBymaKpaib-
HOM HOXKOI1, MCTIONB3YeMO# U1st rasoobMena. [IBa MANeHBKHMX OTBEPCTHS, N0 OJHOMY HA KakIOM KOHIE
KeI00Ka, npeacTaisior coboil mapy nop i neraronanoi amGynakpaibHoii HOXKH; B — cxema cpesa
1€PE3 NETAIOMA ¢ ABYMS NETANOMAHBIMKA aMOYIaKpalbHBIMH HOXKAMM TUIOCKOTO Mopckoro exa Mellita.
CTpekn 0603HAYAI0T NPOTHRONOIOKHO HAMpPaBRIEHHbIE TOTOKH BHENIHel MOPCKON BOOBI U BHYTpeHHeIi
1eTOMHYECKON KUAKOCTH (A — uameneno u nepepucosano uz Lang, 1894; B — adanmuposaro us Fenner D. H.
1973. The respiratory adaptations of the podia and ampullae of echinoids. Biol. Bull. 145 323— 339)
hlpz/ijurassic.rof
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CKHX 3Be3[, CIIYCKAETCH OPaTbHO, COCHM-
HAACH C KOJNBUEBHM KaHANIOM. KoJiple-
BOHM KaHall OIOACHEIBAET MHUHIEBON H Jie-
*uT B abopanbHoii MeMOpaHe YenocT-
HOIO afmnapara (y JUIIeHHBIX YeMocTeri
CepALESBUIHBIX MOPDCKHX €Xeil OH pac-
II0NIATaeTCA Ha BHYTPEHHEH MOBEPXHOC-
TH OEePHCTOMUANBHON MeMOpaHsl). Pa-
AHANBHEIE KaHambsl TIPOCTHPAIOTCA OT
KOJNBLIEBOTO KaHaNa H IMPOXONAT BOOMh
BHYTpeHHEH CTOPOHE aMOyAaKpANBHBIX
obnacteit maHuupda. Kaxawi pagpans-
HBII KaHan OKaHYHWBAeTCA abopaibHO
HEOONBUIHM TEPMHHAIBHEIM INVIIAlh-
1IEM, KOTOPOE IIPOHM3BIBAET ANUKATBHYIO
aMOynakpaneHyIO ILTacTHHKY. Jlatepans-
HBI€ KAaHANK OTHOI CTOPOHH pamuah-
HOTO KaHajla YepeiyioTCd ¢ TAKOBBIMH
IpyToil CTOPOHBI M 33aKAHYHBAIOTCH B
aMriynax 1 aMGylaKpaabHBIX HOXKaX.
DTH KaHANBI TAKKE OBOHHBIE: OT KaXIoli
AMIIYJIbl ABA KaHala MIpPOXOXAT CKBO3b
Tapy nop, NPOHK3kEIBasg aMGyIaKPaNbHYO
IIACTHHKY, YTOOH COCHHHHTLRCA B aM-
6ynakpansHoit Hoxke (puc. 28.37, A).
Mopckue exu 06nanaloT ATHHHBIMHA
amMOynakpaJbHbIMH HOXKAMH, KOTODBIE
BBITATHEBAIOTCA 3a tipegensr urn, Hanyr-
pH aMOynaxpajibHble HOXKH JacTo pas-
HeNAIOTCA MOYTH BOOJIEL BCEH ITMHDI cCen-

QObnacTh pocTa 3y6a

TOM, KOTOpasi pa3srpaHW4YMBaeT HByHa-
MPABJICHHOS TCYEHHE LETOMHYECKOH XU -
KOCTH Ha BHIXOIAIUMH H NOCTYMAIOWHH
noToku {cM. puc. 28.37, A). Hammuue apyx
KaHaIoB o0ccedYrBaeT CYLIeCTBOBAHKE
JBYX TAKUX MOTOKOR. MYCKYAHCTHIE NIpH-
COCKH aMOYTaKPATbHBIX HOKEK MOPCKHX
exeil 061agaT BHYTPEHHAM KapKacom
H3 CMeUHANTUINPOBAHHBIX KAPKACHRIX
CKIEPHTOR, KOTODBIE NPEMATCTBYIOT BO3-
MOXHOMY HM3ITUOAHHIO TPHCOCKH IO
OeficTBHeM Harpy3kM (cM. puc. 28.37, A).

IepuBKrcuepanbHpi LEMOM 061LMp-
HEIH U 3aHuMaer Gonee 75 % obbeMa Tena.
I'voHeBpaNLHEI M TeHUTANBHELA Leno-
MBI N10A00HBL TAKOBLIM ¥ MOPCKHX 3Be3I.

IIaTanme

MopckHe eXH MUTAKTCA ¢ TOMOLIBIO
0cob0ro YeMIOCTHOTC aNNapara, Ha3biBa-
€eMOT0 ApHeTOTeNleBEM donapeM, COCTO-
SANIETO M3 CJIOKHOre Habopa oKpyXalo-
LUUX IMOTKY CIEUHATHIMPOBAHHBIX CKJlE-
puToB U MBI (puc. 28.38). YemocT-
HO#l annapaTt OTCYTCTBYET ¥ CepILieBUa-
HBIX MOPCKHX €XeH, HO UMEeTCA ¥ Apy-
THX HETIPABWIBHEIX exeil (4To OyaeT ob-
cyXnatbes ganee). IlenTaMepHeH anna-
PAT COCTOMT M3 IISITH HIHPOKHX H3BECT-

MplIa-NpoTpaKkTop
Munzma-perpaxrop

I cM

3aHOBO (OPMMPYIOLIHIICA 3YD

3ybHad nonocka
Hanpasnmomue ana yGa
[Mupamunka

HurepnupaMuyzanbHaa MblLILA

JucraneHeli 3y6

Puc. 28.38. Echinoidea, Apucrorenep ¢oHaph NPABUALHEIX MOPCKHX €Xeil. .
Bua cBoky donapa y Sphaerechinus granularis (u3 De Ridder C. and Lawrence J. M. 1982. Food and feeling

mechanisms: Echinoidea, In Jangoux M. and Lawrence J. M. (Eds): Echinoderm Nuwition, A.A. Balkema,
Rotterdam. P, &§1)
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KOBbIX TJIACTHHOK — THPAMKHIOK, KaX-
as H3 KOTOpbiX UMeeT HOpMY HAKOHEY-
HHKA CTPebl ¢ OCTPHEM, HANIPABJICHHEIM
Ko pry. Kaxiaa mupaMuikKa COCOHHACT-
¢d ¢ COCENHUMM MUpaMHMIKaMHU TIPH [10-
MOLLM HomnepeyHex Menuu. Biaone sep-
THKAAbHON CPeAMHHON JTUHKWK Ha BHYT-
peHHeH CTOPOHE KaX Aol MUpaMUIKH
pacroNaraeTcsa AMUHHAA H3BECTKOBaA
3y0HasA monocka. OpanbHalil KOHEL NO-
JIOCKM BBICTYIIAET 3a BEPXYLIKY IHpaMH-
KH B BHIS MPE3BHYAHHO TBEPIOTO, 340-
cTpeHHoro 3y6a. {Ha ocHOBe Taxoro onm-
CaHMS MOXET BO3HMKHYTL [IpeACTaBle-
HHe, yT0 3yGHad NOJOCKA B caM 3yl —
3TO HEKOE YTOMUICHHE MHPAMUIKH WIH
ee BHPOCT, OMHAKO 3TO He TakK. 3y0 mpea-
cTapnsgeT coboit CTPYKTYPY, KOTOpas mpo-
XORMT BHYTPHM Xe100a Ha BHYTpeHHel
CTOPOHe MUpaMHIKY. [1pH NHTAHWHU K-
PaMHIKH, KaK Obl HaaeTble Ha 3y0, CBO-
GOMHO ABMXKYTCA OTHOCHTENLHO 3yba 3a
CYET CTNICUHAILHBIX MBILUL — MPOTPAK-
TOPOR M PeTPakTopoB. — flpumey. ped.)
[TocKonabKy Ha Kaxayio NHpaMUAKY NpH-
XOAMTCA ofHa 3yOHAA NONOCKA, AT 3y~
0OB BBLIEAAIOTCH HAN OPANbHEIM KOHLIOM
donapa (cM. puc. 28.30, A). U3orHYTEIA
BepXHHH KoHell 3y6Holt MONOCKH] 3aKITI0-
4YeH B JIEHTATbHBIA MeIOK — OOMacTh
pocta 3y6a. Y Paracentrotus lividus Ho-
Bblif 3yOHOH Marepuan npooyuHpyeTcsa
¢O CKOPOCThbIO HIpHMepHO ot 1 mo 1,5 MM
B Hedeno. B nononHeHue x 3ybaM K NH-
paMBAKaM Apuctotener hoHaph BKITIO-
YaeT HeCKONBKO Bojiee MEJIKHX, CTEpX-
HEBUAHHX CTPYKTYp Ha abopaibHOM
KOHLIE.

Cneurani3ipoBaHHEIC MBIIHUBI Bhl-
ABUIAIOT M BTATHBAXT QOHAPL M 3YObl
qyepes poT, a TAKKE PackauyWBaioT poHaphb
H3 CTOPOHH B CTOPOHY. dpyrie MBlibl
KOHTPONUPYIOT 3Y0bl, KOTOPBIE MOTYT
ObiTh OTKPBITBIMH WAH 3aKPHITHIMH. JIBH-
xeHus doHapa H 3y00B MOIBONAIOT MOP-
CKHMM eXaM CKOOJIMTE CyOCTpaT M cxBa-
THBATD {THLLY.

9 Pynnepr 1.4

BONBIIHHCTEO MOPCKHX ¢XKel «f1aceT-
¢s», ODrpeI3ast CyOCTPAT ¢ MOMOLUBIO 3Y-
6oB. HecMoTps Ha TO 4TO BOAOPOCTH
ABIIOTCA OCHOBHOH NMlIeH, GONbluas
YacTh MOPCKMX €XeH BCedaHbl H HMEIOT
B CBOEM PaLHOHE LINWPOKHH psl pacTH-
TEABHOrO H XUBOTHOTO MarepHana. Kpo-
M€ TOrO, PAalMOH OTACHBHHX BHAOB MO-
XeT BapbHUpPOBaTh B 3ABUCHMOCTH OT Ha-
JAHIMA TOTO WA MHOTO KopMa. Lytechinus
variegatus — oOUTaTeNs 3apocnci Mop-
¢KoMH TpaBbl, MOTpednseT okono 1 r pac-
THTEJBHOTO KOPMAa B I€Hb. DKOMOTH-
YECKOS 3HAYCHHE IIOTpeONeHMA pacTH-
TebHOCTH MOPCKHMM €XaMHi HATSIIHO
MPOSCHIIOCH NMOCAE TOTO, Kak B 1983 .
Pe3K0 YMEHBIIHIACH IJIOTHOCTE Oy~
UHMH ARHHHOMIAOBOIC MOPCKOIO e€Xa
Diadema antiliarum B KapuOckoM Mope.
B orcyTerBHe 3TOIC MOPCKOro €Xa TOJ-
IIKHHA BOOOPOCAECBOTO Mara Ha MEPTBBIX
KOpa/UIaX yBeJMWWIACh ¢ 1—2 MM Oo
20— 30 MM.

CBepisilIHE MOPCKHE €XH ITUTAITCH
BOAODOCIAMY, PAacTYLUIHUMH Ha CTEHKax
HX HerTyOOKHMX HOPOK, TAKKE B3BELICH-
HRIMM B TOJIIE BOAH dparMeHTaMH BO-
AOPOCHEd M APYTHUMK OPraHHYECKHMH
YacTHIIAMH, 3AXBAaY¢HHHIMH aMOylak-
PAaTBHBIMH HOXKaMH. Echinostrephus
molaris, pacnpocTparkeHHui B THXOM
H NunuiickoM okeaHax, CHANT Y OTBEp-
CTHA CBOEH HOPKM, M KOTIA YACTHLA NpH-
KACAETCHA K HIJIAM WIH AIMHHBEIM aM0y-
NAKPATHHEM HOXKAM, KOHYMKH U CXO-
OATCA B OAHY TOYKY H CXBAThIBAIOT €€
(cM. puc. 28.35, B).

Ckneputel Apucrorencia ¢oHapsa
OKpYyXaloT OYKKANBHYIO IIQJIOCTD U [JLOT-
Ky (cM. pHc. 28.36). I'noTka coeauusiet-
¢d ¢ nuuepoaoM. TlumeBoa cryckaercs
BIOJIL BHElUHEH CTOPOHBI POHAPA H 3a-
TeM BIHBACTCA B PACIIMPEeHHBIA Xely-
IOK. B MecTe coenuHeHMsa MUILIEBOAA C
KeJIYIKOM OOBIMHO HPUCYTCTBYET CHENC
3aMKHYTBIH MEIIOYEK, WIH OTPOCTOK.
KenyaoK, NOIBENICHHBIA Ha Me3eHTe-
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PHH, OKpYXaeT (TIPOTHB YacoBOH crpen-
KH, €C/IH CMOTPETE ¢ afopanbHoil cTopo-
HBI) MONOCTh TENA B 3KBATOPHAIBHOM
TUTOCKOCTH. 3aTeM OH MOBOPAYHBACTCS Ha
180° ¥ COeAMHEASTCA ¢ KHINEYHHKOM, KO-
TOPLIH OKPYXKAET MONOCTE TeNa IO 4aco-
BOH CTpesIKe, IIPH B3DAAe ¢ abopajibHOH
cropoHBl. KHLlIeYHHK TpeAcTaB/ieH B BHIE
(pecTOHOB, MOABSLUIEHHBIX HA ME3EHTEPH-
X, HaOMHHAOWIKUX OpalEpOBaHHYIO
TKaHb. OH COCHMHSETCS ¢ BEPTHKATLHOM
MPAMON KHIIKOH, KOTOPas OLOPOXHACT-
Cs 4epe3 aHAIbHOE OTBEPCTHE.

Y BonblUMHCTBA YXHHOMAECH TOHKMIA
TPYOYaTHIi OGBOOHBIN KaHal — cmpon —
napaieieH BHYTPEHHEMY KPalo 3KejyI-
Ka YaCTHYHO HJIM MO BCEH ero amuHe
(cm. puc. 28.36). Cudon Heper Hayano
B ITHIMEBOAE, OKONO TOUKM €ro COeIHHE-
HHA ¢ XETYAKOM, H BO3BPAaIUaeTCA K
NUIIEBADUTENEHOMY TPAKTY B MECTE ITe-
PEX0Ia XKEJIYAKA B KHUICYHHK.

XKeparenbHble ABHXeHMA 3y6OB Mepe-
MEIIAIOT NOPLHH MHUTH H YIUIOTHAIOT HX
B GBYKKaNBHOH TIOJIOCTH, KOTOpas CeKpe-
THPYET CIIN3b, CBA3BLIBAICLIYIO YACTHYKY
B XOoMO4YeK. PanMmanbHBle MBILILEI 3ac-
TaBJIAIOT TNOTKY PaclliupaThed W IIpOria-
THIBaTh NMHILEBEIE XOMOUKU. domonHu-
TEJIbHAd CNU3b, MTOCTABNAEMas TIOTKOIM,
CMa3bIBAeT KOMOYKH, obierdast HX TpaHc-
MOPTHPOBKY MO OCTABMIEIICA YaCTH Nu-
IepapHTeARHOrO TpakTa. [Ipobkoobpas-
HBIE¢ KOMOYKM ABHXYTCH MO MHLIEBOTY
3a CYeT MEPHUCTANBTHKH, 3 BOJA yHAIA-
eTca cH(oOHOM Mepen MOMmagaHHEM KO-
MOYKOB B XeJIYIOK {(CYIIECTBYET TAKKe
MHeHHe, YTo CH(OH, B KOTOPOM HHKOT-
Ia He HaXOIIT IMINH, BEIMONHAET ARIXa-
TENBHYI0 QYHKUMI0O. — [Tpumen. ped.).
XKenyaok cexpeTupyeT QepMeHTH H OT-
BEYACT 3a BHEKIETOUHOE ITHIICBapeHHe,
IHAOLUMTO3, BHYTPHUKNECTOUHOE NHIIEBA-
PEHHE H CKIIATHUPOBAHHME ITUTATEIBHEIX
BEILIECTE. Ymanas U3OhITOK BOABI H3 HH-
LIEBBIX KOMOYKOE, CH}pOH, BepoATHO,
NpPEMATCTBYET NOHWXeHHIO KOHIEHTPA-

LHHM XKETYNOYHBIX THULIEBAPHTENBHBIX
tbepmenTOB. XOTH HEKOTOPOE BHEKIIETOU-
HO¢ NMHIIEBADEHHE, OCTaBINeecd IIOCIe
IIpeOBIBAHHA B XKeNyAKe, MOXET OCYLIe-
CTRIIATECA B KMIIEYHHKE, €70 QPYHKLHIMUA
IJIaBHAIM 00pa3oM SIBISIOTCH SHAOLIKTO3,
BHYTPHKIETOYHOE THIEBAPEHIS H Xpa-
HEHME TIMTaTebHBIX BellecTB. Ilpsamas
KHMIIIKa ¥ aHAJILHOES OTBepCTHE (opMUpY-
10T ¥ BHIOpachiBaloT heKaNbHBIe MACCHI,

BuyTpennnii TpaHcnopT, razooéMen
R JKCKpenus

OCHOBHBIM CpEeACTBOM LUMPKY/IAIHK
SIBNIAETCA LICNOMHUYECKAs XHUIKOCTh, B
KOTOpOH B3BCLIeHB] MHOTOYHCICHHELE
KMETKH-HENOMOLUMTH. KpOBeHOCHAA CH-
CTeMa 3XMHOMACH XOpOuIO pa3BHTa H
npeacTasiger cobolt CNOXHYIO CeTh CO-
CYOOB B CTEHKE€ Me3cHTepHeB TTHILEBA-
PHTENIBHOIO TPAKTa, OMHAKO MOYTH HH-
4€T0 HE M3BECTHO O GYHKUHOHHPOBAaHHK
3TOl CHCTEeMBI MJIH O cOoCcTaBe BecuBer-
HOH KPOBH MOPCKHX exeil, KposeHoc-
Hasi CHCTeMa MOCTPOeHA B OCHOBHOM TaK
Xe, KaK H ¥ MOPCKUX 3Be3f, HO XeNyRo-
YHBIEC KPOBEHOCHBIE NMYYKH OTCYTCTBYIOT.

BonsITHHCTBO MOPCKHX eXell uMme-
10T NMATh NAap AEPHCTOMHANBHMX Kabp
Ha IIePHCTOMHANLHONR mepemoHKe (CM.
puc. 28.30, A). Kaxnas u3 HUX TIped-
CrapifeT coGo CHIBHO Pa3BeTRICHHBIH
BHELUHHA KapMaH OKOJNIOTIOTOYHOTO Le-
JioMa M BLICTAAHZ PECHUUYHEIM MepUTO-
HeyMoM., Lenomuueckas AHMIKOCTH [1€-
PEKaYHBASTCA K Xa0paM M OT HUX 3a CYeT
CHCTEMBI MBILLL, CBA3AHHBIX CO CKIEPH-
TaMH ApucToTesesa doHapa. [epucro-
MHAILHEIE Xa0pH, BepoATHO, obeciieyn-
BalOT ra3000MeH MOIIHOM MYCKYAaTyphl
doHap4,

Kak ¥ y Apyrux HIIOKoXux, amby-
JAKpaJbHbIE HOXKH XHHOHACH OmHO-
BPeMeHHO TIpedCTABIAIOT cOG0H H Kab-
PhI, KOTOpEIE 0BecneqyHBaloT rasoo6MeH
BCC u nepruBucuepanbHON MONOCTH.
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Pdu3zuueckoe pasrpaHudYeHUe CEMTOM
MPOTUBOIONOXHBIX IMOTOKOB XWIKOCTH
B amMOyJIaKpalbHOM HOXKE, TAK XK€ Kak
OT/IeJIbHBIE KaHaJIbl MEXIY HOXKON M
aMmmyJioi, CHMXKAET MOTEpI0 KHCIopoaa
B CAMO#t HOXKe, KOTOpasi MorJia ObI po-
MCXOOWTh B pesyiibrare auddy3un oT Hu-
cxomsiero noroka (oboramenHoro O,)
K BocxomsiiemMy (obegnenHomy O,) (cM.
puc. 28.37). ¥ MHOrux MOpPCKUX €XKei
abopanbHble amMOynakpajibHble HOXKH
cneun(puIecK BUAOM3IMEHEHBl JUIS
obecnieueHuss (PyHKUUM razoodMeHa.
AbopajibHble aMOyJlakpabHbIe HOXKH
MOryT OBITH JIMILIEHBI TIPUCOCOK, a ¥y
Arbacia oHM elle W YIUIOIEeHbI (1T YBe-
JIMMEHUS] MOBEPXHOCTH razoobmeHa. —
[Ipumen. ped.).

[leslOMOUUTH YAANSAIOT YACTHYKH
MPOAYKTOB 0OMEHa M BLIHOCHAT UX CKOII-
JIeHust K Kabpam, amOyaKkpabHBIM HOX-
KaM M OCEBOMY OpraHy Uil OKOHYaTe b~
HOrO YOaJIeHUS WM CKJIaJUPOBAHUA.
Hekotopble 1eIOMOLUTH (hOPMUPYIOT
CI'YCTKH, KOTOPBIE YHACTBYIOT B 3aKHB-
aeHnu pad, KoMmieke oceBbIX OPraHoB,
BBIMOJIHSIOMNI (DYHKIIMIO cep/iua u rnoy-
KH, YCTPOEH MogobHO TaKOBOMY MOpC-
KHX 3Be3l.

HepsHuas cucrema

HepsHag cucTeMa MOPCKUX exeit cxo-
Ha ¢ TakoBo#l y ocuyp (cm. puc. 28.36).
LInpkyMopanbHOE HEPBHOE KOJIBLIO OIT0-
scbhiBaeT rIoTKY BHYTpHM (oHaps, a pa-
MUATBHbIE HEPBbI MPOXOAST MEXIY M-
pamMuakaMu (oHapsi U TIHYTCS BIOJb
HVKHEH CTOPOHBI MaHLMps. DKTOHEB-
paNbHbIE KOMIMOHEHTBl PaJIMAJIbBHBIX He-
PBOB JIeKAT B 3MUHEBPAIbHLIX KaHaax,
cpasy nojl paauMajJbHBIMM KaHalamu
BCC u runoHeBpaibHbIM LIEJTOMOM (CM.
puc. 28.37, A).

MHoroumcieHHble YYBCTBUTEIbHbBIE
KJIETKW B BMUTENUH, 0COOEHHO Ha Hr-
JIax, NeIUIeIsIpUsX U aMOy1aKkpaibHbIX

HOXKaX, COCTaBAAIOT OOJbIIYIO YacThb
CEHCOPHOM CcHCTeMBI sxuHoOumei. Byk-
KaJIbHbIE HOXKH MOPCKHUX exeil, amOy-
JIaKpaJibHble HOXKH 10 nepudepun cep-
JLIEBUIIHBIX €Xeit, a TakKe amOyakpaib-
Hbl€ HOXKHM OpajibHOM TOBEPXHOCTH
TJIOCKHUX MOPCKHX €XKEH («rmecyaHbIX 1071~
JNIapoB») UMEIOT Golblioe 3HAYEHUE B
CEHCOPHOM peLenuun.

BOo/IBIIMHCTBO MOPCKUX €XKeil (3a uc-
KJIIOYEHUEM «KapaHJAalIHBIX» exeit) 06-
J1aJafoT CTATOLMCTAMM, KOTOPBIE pacro-
JIOXKEHBI B chepuyeCcKHX Tebliax, Ha3bl-
BaeMbiX cepuauamu. Konnuectso ce-
pPUIMII MOXeT BApbUPOBATL OT HECKOJIb-
KMX 10 MHOXeCTBa; chepunumn mMeoT
crebe/IbKH 1 pacnosiaralorest B pasjiny-
HBIX MECTax B1oJIb aMOyJlakpoB. ¥ minoc-
KMX MOPCKMX €Xeil chepuumn HaxomsT-
CS PSIIOM C MEPUCTOMOM H TIOTPYKEHBI
B maHuupsb. GyHkums chepuamnii — opu-
eHTALMsE OTHOCUTEJILHO BEKTOpa CHJIb
TSIKECTH.

DXHHOMAEW B OCHOBHOM XapaKTepH-
3YIOTCSL OTPULIATENBLHBIM (POTOTAKCUCOM,
M MHOTME M3 HMX UMEIOT CKIOHHOCTH
NpATaThCS B TEHM PACLUCIMH B CKasax
WM 110J1 pakoBUHaMK. HekoTopble BUIbI

Puc. 28.39. Echinoidea, MmackupoBKa rnosepx-

HocTH Tena. Lytechinus variegatus noKpbiBa-

eT CBOW abopaNbHYIO MOBEPXHOCTH PAKOBH-

HAMM, KaMelIKaMi M BOIOPOCIISIMU B OTBET
Ha OCBellieHHe

Mipsiljurassic.oruf
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MOPCKHMX exeil, Takue, Kak Tripneustes,
Lytechinus, Strongylocentrotus, a takxe
Clypeaster («MOpcKoit GUCKBUT») MaCKH-
pyloT cebs (hparMeHTaMu paKOBHH M /Ipy-
UMM TIPEAMETaMH, MCTIONB3YS ISl 9TO-
10 amMOynakpasbHble HOXKKH (puc. 28.39).
IMpucnocoburensHoe 3HaYEHUE TAKOrO
NOBEJEHUA TOYHO HE YCTAHOBIIEHO, O-
HaKO OYEBMJIHO, YTO 3TO OTBETHAs pe-
akuust Ha ceer. Tripneustes, Haripumep,
B 0oJibllIeil CTENEHH MCIIOAb3YeT Mac-
KHPOBOYHBIN TOKPOB B JieTHee (Gonee
CBETJIOE) BpeMsi, YeM 3MMOM, a poi-
CTBEHHBIN emy Lyfechinus cOGpacbiBaer
CBOIi MOKpoB HOubO. Ecau B xone sKc-
MEPUMEHTa codepXauluicsg B TeMHOTE

A

IMepenHue ambynakpsl

Iepennuii ambynakp

Metanonnusie ambynakpsr -

Tepennuii Konen, .:

Lytechinus 6ynet ocBeLIEH ML YaCcTHY-
HO, TO OH IOKPBIBAET TOJILKO OCBEILEH-
HYIO 4acTh TeJa.

Henpasuibubie Mopckue exu

Teno HeNnpaBUIBHBIX €XEil CIUTIOLIE-
HO B/10J1b OPa/IbHO-a00PaIbHOM OCH W U3~
3a 9TOr0 HANMoOMMHAET AULO, MOJOXKEH-
HOe Ha 00K, HU3KMII KyNoJl WK TIoc-
KHii IMCK, KaK 3TO NPeJICTaBIeHO Y cep-
ALEBUIHBIX MOPCKMX €Xei, «MOpPCKHX
OMCKBUTOB» M IUIOCKMX MOPCKHMX exeii
(puc. 28.40, B; 28.41; 28.42, B). Ymo-
lIeHue Tesa obpasyer 3KBATOPHATLHBII
000/10K, KaK Kpaii 10K0ayM60B0ii nmoc-

Bona

| — Bentuasumonnas waxra

_;'-,": . Mopcansubie
" aMOy/lakpaTbHbIe HOXKH

3anumi Konei

:" IMetanoun

/

[Mopt
IMepucrom JUTSE TOMIA
AHa/IbHOE OTBEpCTHE
3anHue i i
amOyakpbi Fanepen
AHalbHOE
OTBEPCTHE CyBGanwibHas  CanmrapHsrii
TMepunpokr ambynakpanbHas — TyHHeNb
ONaTe/bHBIe UMbl HOXKA
X OpanbHble aMBYIaKpaIbHBIE HOXKKH

B

Puc. 28.40. Echinoidea, nernpasunbHble Mopckue exu. Cepauesuanbie exu (Spatangoida):

A — Meoma ventricosa w3 Bect-Unanu (Bun naniups ¢ abopansHoii CTOPOHBE); b — Meoma (Bun nanumps
€ OpalibHOi cropoHsl); B — Moira atropos B cBoeit Hopke (A u b — uzmeneno u nepepucosano us H 'yman L. H.
1955. The Invertebrates. Vol. 1V. McGraw-Hill Book Co., New York. Iepenevamwsaemcs ¢ paspeenus)

M.lpsfljurassicauf
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A

b

Puc. 28.41. Echinoidea, HenpasuibHeie Mopckie exn Clypeasteroida:

A — pun cBoky naHumps «Mopckoro Guckeuta» Clypeaster; b — abopajibHasi MOBEPXHOCTE MAHIMPsI
«IeCHAHOro 1oinapar; sua pona Encope

koit 3emin (Hy uro 3aech ckaxeis? Ame-
PUKAHIIbI [T0YEMY-TO HETOKOIEOUMO yBe-
peHsi, uTo a0 Konymba Bech Mup cumTa
3emuio rutockoil. Ha camoM zene npen-
CTABJIEHHA O LIAPOOOPa3HOCTH 3eMIn
ObLIM WIMPOKO pacnpocTpaHeHsl B EBpo-
e yxe B antuuHoe Bpemsi. Kpome Toro,
«3IKCTIEPUMEHTATLHO» 111ap00OPa3HOCTD
3emun jgokasan He Koaym6, a Maren-
nan., — [llpumey. ped.), U aHABLHOE OT-
BEPCTHE CMEILaeTesl K 9ToMY 000Ky WU
pACTIOAraeTcsl Ha TMOJITYTH MEXIy I10-
mocoM 1 o6oakom (puc. 28.40, b; 28.42,
b, I'). YnnoueHue Tea 1 OCOGEHHO U3~
MEHEHHE TMOJIOKEHHS aHAIBHOIO OTBEp-
CTUS TIPWIAIOT WCXOAHO MATHIYYEBOMY
TeJIy MOPCKOTO exXa OuiiatepajibHyl0 CUM-
METPHIO. DTa HOBAS CUMMETPMSI SIBJISICT-
csl HE TOJBKO (hOPMAILHON, HO TAKXe U
(hyHKUMOHATTBHON: HENMPaBUIIbHBIE €XH1
IBWKYTCS BIEpes BIOJIb 3aJaHHON 3TOM
CHUMMETPUEN TepeaHesalHen ocu ¢ Iie-
pEJHUM KOHIIOM, MPOTUBOIOJIOXKHBIM
Ja/IHEMY KOHILY, HECYLLIEMY aHAJIbHOE OT-
sepeTie. Hipkusst noBepxHoCTh Tesia hyH-
KUMOHAIBHO SIBIISIETCS BEHTPAIBLHON U
MMEET MHOE CTPOEHNE, YEM BEpXHss, 10p-
canbHasl, MMOBEPXHOCTb.

HenpasuibHbie eX1 MPUCIIOCOBIEHbI
K TMEPeIBUKEHHIO MO MOBEPXHOCTH WU
CKBO3b TOJIILY Mecka win uia. B nporun-
BOMOJOXHOCTL [MPABHIBHBIM MOPCKHMM
exkaM MX MaHLUMPb CIUIOUIHBIM KOBPOM
YCTHJIAIOT KOPOTKHE MIJIbl, KOTOPbIE UC~
MOJAb3YIOTCH ISl JTOKOMOLIMU BMECTO
amOys1akpaibHbIX HoXek (puc. 28.40, B,
28.41, A; 28.42, B, E). OHu Takxe uc-
NOJB3YIOTCS 7151 YIaJIeHUs ocajika ¢ 1o-
BEPXHOCTH TeJia ¥ [Uisl APYTHUX LeJIei.

Kak M y npaBuIbHbIX MOPCKHX €Xeil,
aMOyJakpaJbHBIe HOXKKH Ha amOysiakpax
TIOKPBIBAIOT BCIO MOBEPXHOCTD Tejd, O/1-
HAKO Ha BEHTPAJIBHOM (OpajibHOM) U 10p-
CAJILHOM MTOBEPXHOCTSIX OHU CreLuanm-
3MpOBaHbl TMO-pasHoMy. BeHTpaibHbie
ambyiakpanbHbie 001aCTH, Ha3bIBAEMbIE
duopusamu, HecyT aMbysrakpanbHbie
HOXKH, TIPUCNIOCODIEHHbIE [UISI 3aXBaTa
WK TpUKJIenBaHusl nuiM (puc. 28.42,
b; 28.43). Nopcanbubie aMOy1aKkpaabHbIe
001aCTH HAITOMHMHAIOT JIEIECTKU LIBETKa
W MO3TOMY Ha3BaHbl METAJNOMAAMH (CM.
puc. 28.37, b; 28.40, A4; 28.42, A). Ilera-
JIOMJIHBIE aMOyIaKPaTbHbIE HOXKH Tpe/i-
CTABJIAIOT COOOM IUPOKKUE TIIOCKHE Xab-
pol (cM. puc. 28.37, B). (HenpaswibHbie

Nilpzfijurassicaruf
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Puc. 28.42. Echinoidea: HenpasuibHbie Mopekue
exu Clypeasteroida:

A—B — Mellita quinquiesperforata, naTupazneabHLIN
MJIOCKHH MOPCKOii €X ¢ ATIAHTHYECKOro Nnobepexns
Coennnennbix HltatoB AMepukn: A — BUI maHLMpPs
¢ abopanbHOMH (10pcanbHON) ¢TOpPOHBI, 5 — BHA MaH-
UHPs ¢ OpaibHOM (BEHTPAILHOM) CTOPOHBLI, B — BuA
CIIEPEIN 3K3EMILIAPA C HENOBPEKIEHHLIMH WITaMM;
I' — Bua ¢ abopanbHoit (nopcasbHOMN) CTOPOHBI TaH-
uupa Dendraster excentricus ¢ TUX0OKeaHCKOTO moGe-
pexbs CoennHennsix llrtatos Amepuxu; J — sun
¢ abopaibHOM CTOPOHBI NAHLMPA BUIA U3 pona Laganum,
oburaiowiero B MuamiickoM u Tuxom okeanax; E — cka-
HUPOBAHHAYA 3MEKTPOHHAA MuKpodoTtorpadua (COM)
abopanbHsix urn Mellita

_ Muweroii
#enob

. Potosoe
OTBEpCTHE

AHansHOe

OTBEpCTHE
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 MOPCKH€ eXH JIMIIEHH MepUCTOMUANb-
HbIX xabp. — Ilpumey. ped.) IIporoHse-
MBI PECHMYKAMH 4Yepe3 MeTaTOUIHbIe
aMOynaKpalibHble HOXKW BOMHBII MOTOK
TeyeT B HANpPABNEHHH, MPOTHBOIIOMOX-
HOM TEYCHNIO LIENOMHYECKON XKHAKOCTH
BCC B xaGpax. [IpotuBoreuenne obec-
TIeYHBAET ONTHMANBHBIH TPAAMEHT, HE-

0GXOAMMEI IUTA MOCTYTUIEHUH KHCIOPO-

ga. 'a3006MeH Ha OCHOBE MPOTHBOTOKA
OCYLISCTBIAETCH TaKKe MEXITY XMIKO-
CTHIO B AMITYIIE W OKPYXAloWEH XUAKO-
CTbIO MEPUBHCLCPAJILHOTO LISIOMA.
HenpaBunbHbIe exXU ABAAIOTCS W306H-
paTeJbHBIMH MOTPEOUTENAMH OcCalKa,
3arNaTHBAKIIHMH OPraHHYeCcKHi MaTe-
pHaJl BO BpeMs PLITESI HOPKH B OTIIOXeE-
Husx. Ux nuesaputensHelit TpaxT 60-
Jiee UM MeHee HANMOMMWHAeT TaKoBOMH
MOPCKHX eXelf, XoTa npsiMas KHILIKA T4-
HETCa Hasal, COSNUHSACE CO CMELIeH-
HBIM AHAJBHEIM OTBEPCTHEM.
CLYPEASTEROIDA. K sto#t rpyn-
me OTHOCATCA CBocoOpa3HBIE MOpPCKHE
exxd, KoTopHIX B CIIIA Ha3zHBaWOT «MOp-
cKie OHCKBHUTBI», U TUIOCKHE MOPCKME
€XM («MeCYaHHe Aomapbi»). OHU XU-
BYT Ha MOBEPXHOCTH IIECKA WIH TION HUM.
KynomnooGpasubie ¢opMbl, TakHe, Kak
Clypeaster {cM. puc. 28.41, A), HmeOT
OBaJIbHHIE OYEPTAHKMA H OUSHD TUTOTHBIH,
TBEPABIA CKeaeT, TOrIa KaK «IIecyaHble
JONapbI» MPEICTaRIAIT coboil OKpyT-
JIbl€, CHIBHO YMIOIUEHHEIE M XPYIIKHE
aucku (cm. puc. 28.42). PotoBoe otBep-
CTHe, IATh YeMIOCTEH U MEepHCTOM pac-
MONAraloTCA B LEHTPS HIDKHEH MoBepX-
" HOCTH, HO aHAJIBHOE OTBEPCTHE CMEllle-
HO Ha3dal, IO, HHTepaMOynakpa. Man-
penopoBas MAACTMHKA — OJHHOYHAA
TISITUYTONEHAS TIACTUHKA Ha «CEBEPHOM»
HOMI0CE, OT KOTOPOTO palHaNabHO pacxo-
AATCS TIATH METATOUAOB. ¥ GONBLUINHCTRA
Clypeasterida ueTsipe uHTepaMOyiak-
pPajibHBIX YIJIa MAZpenopoBoi MIacTHH-
KH HecyT TIO IeHWTanbHoll nope, a ng-
Tasi FeHUTANbHaA Mopa U rOHala OTCYT-

Puc. 28.43. Echinoidea, HepaBWIBHBIE MOpP-
CKMc cHI1.

Cpes yepes MHICEOH X¢106 Ha opanesHON NOBEPX-
HOCTH IUIOCKore Mopekoro exa (Clypeasteroida),
IeMOHCTPUDYIOLIMH RHUEBOH KOMOK, NEepeIBH-
FaeMBIi aMOyIaKpanbHEIMU HOXKaMu. MHoOXe-
CTBO MONBUXHEIX, GyTaBOBHAHEBIN MTJ BO3BbILIA-
eTcsl Haf amMOyTaKpankHHMH HOXKaMH

CTBYIOT, OynydH BBITGCHeHHBIMH CMe-
LIEHHBHMH TIPIMO# KHIIKOH 1 aHANBHBIM
oTBepcTHeM (cM. puc. 28.37, B).

Kpali Tena HeKOTOpPHIX OOBIYHBIX
«IeCYAHBIX AOAIAPOBy, TaKHX, KAK BHIE]
poaa Mellita, cHabXeH 3aMECTHBRIMMW 3M-
JHITTHYSCKHMH OTBEPCTHAMH, H3BECTHEE-
MM KaK JYHYJM (cM. puc. 28.42, A, b).
KonuuyecTBo NVHYN BapbHPYET OT ABYX
IO MHOXECTEA, H OHM pacIoNaraircs
CHMMETPHYHO. B GONBIIHUHCTBE CcNyyaen
JIYHYNEI pa3sBHBAIOTCHA W3 BRIEMOK I10 I1€-
PHMETPY Te1a, KOTOPHE C POCTOM XKHBOT-
HOTO CTAHOBATCS BKJIYEHHBIMH B CO-
CTAB MAHUHPA (CM. pHc, 28.41, B). V He-
CYIIHX JIVHYJIBL «MeCYaHbIX AQJLIapOB»
AHAJIBHOE OTBEPCTHE DACIIONATAETCA B
AHATLHOH JIYHY/S, TOrA KaK ¥ IJIOCKUX
eXell, MTHMLICHHBIX JAYHYJ, aHalbHOE OT-
BepCTHE HAXOIUTCH Ha 3adHeM Kpae.
«[lecuanbie ZoAPBI> XHBYT O TIOBEP-
XHOCTBIO TIECKA, 4 NATHWIVHY/IbHAS Meliita
quinquiesperforata ¢ loro-pocroka CIIA
nocensercda B monoce npuGod. [lnockas
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dopMa Tesla MO3BONAET MM CKONB3UTH
HAZ TPYHTOM IION AeHCTBHEM BOJH. 3a
CYeT OTBEPCTHH (NYHYNA) MogbeMHasA
CHNA YMEHBUIaeTCd H 3TO YAepKHBAET
XHBOTHOE Ha Mecte. Mellita nmutaerca
YACTHYKAMH, KOTOpPBIC MOAGHpPAIOTCH
aMbynaKpalbHBIMH HOXKAMH ¢ CyGeTpa-
Ta IIOJ, OPAIBLHOH ITOBEPXHOCTBIO XKHUBOT-
HOTO. OTH aMOyNaKpaabHble HOXKH He-
paBHOMepHO pa3dpocaHsl Nomepex
OPAJIbHOH TIOBEPXHOCTH (paaManbHBIL
BOJAHBIA KaHal HMeeT JaT¢palbHbIE
Jon), YacTHYKH IIepeaawtcd oT OTHOMH
aMOYJTaKpanbHON HOXKH K JAPYroii, Kax
BEAPO BOABI MO LEMOYKe, K MHILEBHIM
Xxenobkam, a 3aTeM 1o KenocbkaMm BHU3,
KO pTY (cM. puc. 28.43). Yemoctu pas-
IPBI3AIOT CTBOPKH ITHATOMOBBIX BOIO-
pociieii ¥ OIpyrue TRepABIC YACTHLEL,
daxe 3epHa necka.

JIMIMeHHEIH OTBEPCTHI IUIOCKMIT €3
Dendraster excentricus (cM. puc. 28.42, I')
¢ 3anagHoro noGepexssa CIHIA nuraer-
Csl B3BEIICHHBIMH B TOMMUIE BOALI YaCTH-
uaMi, {LTOTHOCTD CKOIUIEHHIA 3TOTO BIIA
aoctiraer 2000 sx3./m2. Xota Dendraster
TIUTAETCA TAK K€, KaK OpYTHE ILIOCKHE
€XH, B YCAOBHAX YMEPeHHOTO HAU
CHJIBHOTO TEYEHHA OH CTAHOBHTCS HA
Kpaii U OpHEHTHpPYET CBOe Tell0 [0 -
HHMH BOAHOTO NoTOKA. [1uia cocTouT He
TOJBKO U3 YACTHYEK, KOTOPHIE MIPOXONAT
MEXIY MINIAMH, HO TaKXKe W3 KYCOYKOR
MHATOMEH M Bomopocneii, coGHpacMBIX
aMOynakpanbHBIMH HOXKAMH, H HeGomb-
IIHX paKocOPa3HEIX, MOMMaHHBIX NIEAH-
LIe/UIApHAMH, .

Hekorophle MIoCKHe MOpPCKUE €XH
MOTYT CaMH II€PEBOPAYHMBATECH HA HYXK-
HYIO CTOPOHY IIPH ONpOKKALBaHuH. [IpH
ITOM XKHBOTHOC 3apHIBAETCHA MepeaHUM
KOHLIGM B II€COK, €ro 3afHMi KOHell
MOCTENEHHO NOTHUMACTCA M B KOHLE
KOHLIOB TEJIQ XHUBOTHOTO NepeBOpaYiBa-
€TCH HA HYXHYIO CTOpoHy. Mellita quin-
quiesperforata YaCTHYHO TIPHIIONHHMAET
TENO U 3aTEM NPeJOCTABIAET BOTHLIM

MOTOKaM OMPOKHHYTH €10 HA OPANIBHYIO
MOBEPXHOCTh,

MaccuBHBIH «MOPCKON GUCKBHT»
Clypeaster rosaceus u3 ®ropHaH u ¢ 0CT-
poBos Bect-WHIum He poer Hopok, a,
KaK IpaBHJIO, JEXHT HA IOBEPXHOCTH
fiecyaHoro AHa. Bonblnaa Macca ymep-
XKHB4ET €ro Ha MecTe, B TO BpeMs KakK
Kpenkuil, KaKk ckana, CKeJIeT 3allHLacT
OT XHILUHHUKOB.

SPATANGOIDA. CepauesuaHsie
MOPCKHE €1 — XPYIIKUe siftneodpasHbie
OPraHU3MBL, HAMOMHMHAIOLIHE MATEHBKHX
Auxo6pa3oB (cM. puc. 28.40, B). Ux teno
BBRITAHYTO MO MEpeaHe3agHell ocH (CM.
puc. 28.40, A, B). OpanvHas OBEPXHOCTD
IWIoCKadA, a abopanbHas ITOBEPXHOCTH
BhInyIas. Ha nopcanbHoit cTopoHe Tena
PacToIaraloTcy NATE aMGyIakpoB, BUAO-
M3MEHEHHHEIX B YeThIpe MNETAJOHIA H
eNHUHCTBCHHBIH nepe}mniﬁi aMmbynakp,
MOTPYKEHHBI B CEPALEBHIHYIO BbIEM-
Ky {cM. puc. 28.40, 4). Tlepennuii amGy-
JIaKp HeceT CNeLHANM3UpOBAHHbIE aMby-
JNaKpaNbHbIE HOXKH, OMHCAHHBIE HHXE,
C BCHTpaNbHOM CTOPOHBI POT M IIEpHUC-
TOM CMENIAIOTCA KIepeld, a aHAJNLHOS
OTBEPCTHE M MIEPHITPOKT CABHHYTH BAOMTH
HHTepaMOYaKkpa K 3aJHEMY Kpaio Tea.
Ilepeanne Tpu aMGymakpa KOpoTKHe, a
3a0HHE ABA INTHHHBIE (CM. pHc. 28.40, F).
HMeercs Hebonbinoe udcno ambynak-
PANbHEIX HOXEK, JWHHBIX U CIICIINaTH-
3UpoBaHHHX. CHATAHTOMIOH JNHIIEHBI
yenmoctei. OHH OGMTAIOT HA MATKHX WK
WAHCTBIX HOHHBIX cyOCTpaTax M IHTAIOTCA

‘MEAKHUMH YaCTHMIKAMH MOPCKHMX OTIO-

KeHHH. :
CepauUeBHAHEIC MOPCKHME €XH POIOT
HOPKH B OCalKe, HAKIIOHAA KHN3Y Mepe-
JHHA KOHeL U KOIlasd ¢ MOMOIULIO Che-
LHATH3HPOBAHHBIX, UMEIOUINX PopMy
JIOTIATKH, HINT HAa BEHTPAIBHOH CTOPOHE
Tena (cMm. puc. 28.40, B). B xoHle KoH-
OB GONBLIHHCTBO CePAHEBUTHEIX eXeil,
TaKHX, KaK Moira atropos, BBIKANBIBAIOT
MOA3¢MHBIA X0 U NUTAIOTCH KaK pas BO
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" BpeMSA MEIJICHHOTO MPOKIANbIBAHHUA 3TO-
ro TyHHens. (HekoToprie cepaueBHAHEE
eXHd, OAHAKO, OCTAITCHA 3apbITBIMH B
OIHOM MECTE, MO MOBEPXHOCTBIO IEC-
ka. — Ipumen. ped.) UTo6bi COXPAHUTD
KOHTAKT ¢ OBOTAHIeHHOI KHCIOPOAOM
TIOBEPXHOCTHIO BOABL, OHH BEIKATTRIBAIOT
BEPTUKANBHYIO BEHTIISAIIMOHHYIO INAX-

TY € MOMOIIBK) HEBCPOATHO WWTHHHHX H '

KPYIIHBIX aMOVIaKpaibHEIX HOXEK, KO-
TOpH¢ NMpPOTATHBAIOTCA BBEPX OT IOp-
canbHOrO MepenHero aMbynakpa (cM.
puic. 28.40, B). JopcanbHble aMOymak-
panpHEC HOXKH, 06aalolide paciii-
PEHHBEIMH KOHYHKAMH, TAKOKe HCHOAB3Y-
10TCS A1 CMa3SHBAHMS CTEHOK IUAXTHI U
MOA3EMHOTO XONa CIAH3bIO, KOTOpasd VK-
perisieT MX. CnenyAUIH3HPOBAHHBIC 1OP-
CaNibHEIE MIJIH MOQASPXHBAIOT TPOCBET
IAXTH, KOTOA HOXKM cokpameHsl. [Mo-
JOCH HEDONBIUHX, TOKPHITHLIX PECHHYKA-
MH U1 ((pacmEogm) nepeKadyuBaloT 4ye-
pe3 BCe TENO BOHOY ¢ TIOBEPXHOCTH B NOJ-
3eMHEIA XOm M BHIBOAST €€ IO 3aRHEMY
TYHHEIO B MOPHCTHIA MECOK.
CepaLeBHAHEE MOPCKHE X 00K -
BAKOT TIHLIY, HUCNOJb3YA BHAOH3MEHEH-
Hble aMOynaKpaibHble HOXKH Ha BEHT-
pPanbHOH MOBEPXHOCTH, OKOJIO pTa (CM.
puc. 28.4, B). BT KpynHHe aMOymaK-
palbHEIE HOXKH OLIYIIEBAIOT IOBEPX-
HOCTb TI€CKa BOKPYT TMOA3EMHOI0 Xoja,
ooaSHpas MEIKHE KpPYMHHKH IHILIH.
Nozauu Tena rpyrnoit KpynHeiXx cyba-
HAIBHBIX aMOYIaKPATEHEIX HOXEK BBIKA-
NBIBAETCH KOPOTKMIA, CIENO 3aMKHYTHIH
. CAaHHTApHHI TyHHe b, PexanbHEIE MAC-
CHI OTKNAABIBAIOTCS B 9TOM TYHHENE, pac-
MOACKEHHOM HHXE TeYEHHH BEHTHIIA-
TOpHOTO NoToKa. Hekotopkle nuTOpans-
HBbI¢ BHABL, TakMe, Kak UHIo-THuxooke-
aHckaa Loveniq, BHIXOOAT Ha NOBEpX-
HOCTR Ha HHM3KOW BOAE M 3apBIBAIOTCH
CHOBa, KOTJa YPOBEHb BOOB NMOIHUMA-
ercd. Lovenia cniocobHa 3aKonarth cebs
3a | MHH, ODHaKO IPYTHM BHAAM Ha 310
MOXeT ToTpeOoBaThCA A0 50 MHH.

Pasmnoxenne

Mopckaie exu pazaensHomoase, [Tpa-
BIUIBHBIC MOPCKHE ¢XH. HMEIOT ITATH T0-
Hal, MOIBellIeHHBIX BIONB MHTEpaMOy-
JIAKPOR Ha BHYTPEeHHEE CTOPOHE NMaHLIM-
pa (cM. puc. 28.36), onHako GONBILMH-
CTBO TUTOCKHMX MOPCKUX eXel obGnagaiot
JIMIIEB YeThIpbMA NOHATAMH, a CepALeBH/I-
HBIE €XHU — TpemMsd Hiau ayMsa. Kopot-
KHii TOHOOYKT HPOTIATHBAETCS abopaib-
HO OT K&)K,E[Oﬁ roHagbl H OTKPBIBACTCS
TFOHOIOPOM, PACIIONOXEHHBIM B OJHOM
H3 TTATH I'EHHTANTBHBIX TNACTHHOK (CM.
puc. 28.30, B; 28.31, A; 28.37, B). He-
KOTOPpBI€ 33apBBAKIIHECA <«HECYAHLIE
IoJapbl» CHaAOKeHH WTHHHHMH TeHM-
TANLHBIMU NMATTHITAMH, KOTOPHIE HAIOT
BO3MOXHOCTb BHBOIHTD SHISKISTKH HWIH
CrnepMy Hal MOBEPXHOCTHIO TIECKa,

B GOMBIIHHCTEE CYYASB OIIOIOTEO-
peHHEe TIPOMCXOMNUT B TOAMIE BoAbL. BrI-
HalllHBaHHe MOPHOHOB HMMEeT MECTO ¥
HEKOTOPHX MPaBRIBHEIX MOPCKHX eXei
H CePOLCBHIHEIX €XeH U3 XOAOAHHX BOM,
BHHalIMBalolIHe BHABI €CTH TAKKE Cpe-
AH «IIeCYAHBIX ACLTAPOB». BriHaumiga-
OIHE MOPCKHE €XU VAepXHUBAIOT Aidla
HA MEPUCTOME MITH BOKPYT TIEPHIIPOKTA
Y HCOOJB3YIOT WIJIM A4 TOTO, YTOOBI
COXpaHATH pa3BHBAIOIHECA SMOPHOHH! B
HYXHOM nojoxeHHu. HenpapunsHwie
¢dopMH BLIHAIIUBAIOT SMOPHOHEI B ITY-
OOKHX BnalMHaX HA MeTaloHIax.

PassaTHe W MeTamopdio3

OpobieHue papHOMEPHOE BIUIOTH J0
BOCBMHKJIETOYHOM CTagWH, MOCHe KOTO-
poli 6AacToMepH Ha BEreTaTHBHOM TIO-
JOCe OTHENAI0T YeThIpe HeGOMBIIIINY MHK-
poMepa. B peayasTate apobnenns odpa-
3yeTcd THIMHYHASA MOKPHTAA pecHHYKA-
MH OAacTyNa, KOTOpas CBOGONHO TUIABACT
B TedeHHe 12 4 rmocme OnAGMOTBOPEHHU.

TacTpynaia THIMNHAA (aBTOPLI HME-
I0T B BHEY, YTQ OHA MPOTEKAET 33 CUET
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BISAYMBAHWS BEreTaTUBHOM cTeHKM OJa-
crynbl. — [llpumey. ped.), HO eil npei-
LIECTBYET BHYTpPEeHHss1 Iposaudepanus
ME3EHXUMHBIX KJIETOK, MPOMCXOASLINX
OT MUKpoMepoB. Mesenxuma dopmupy-
€T HEeKOTOpPbIE JUUUHOYHBIE MBILILBI U
JUYNHOYHBIN ckeneT. Llenom BozHuKka-
er nyreM 060co0JIeHUS anUKaIbHOTO
KOHLA MEepBUYHON KHIIKU. 3aTeM OH
pasnensieTcs Ha rpaBblii U JIEBBIH Me-
LIOYKH, DTO pasieieHre HHOTIA HaME-
yaeTcs ellle 10 OKOHYATEJLHOro oTie-
JieHust oT kuueyHuka. Factpynra npu-
HUMAET KOHYCOBUIHYIO (hopmy (cTammst
MPU3MbI) ¥ TIOCTENEHHO Pa3BUBAETCs B
IJIAHKTOHOTPO(HYIO THYUHKY — 3IXH-
nonmoreyc. [lonobHo nmoreycy oduyp,
IXMHOIUJIIOTEYC HECET 4YeThipe Iaphl
JUTMHHBIX JIMMUHOYHBIX PYK, KaXIas U3
KOTOPBIX MOUIEPXKUBAETCS BHYTPEHHUM
CKEJIETHBIM cTepxkHeM (puc, 28.44, A).
DXMHONMIOTEYC CEepALEBHIHBIX €Xeil
oTiiM4aercda Giaaronapsi ABYM JOMOJHM-
TEJbHBIM IMapam JaTepajbHBIX PYK H
0CcODEHHO XapakTepHOH HemapHOoH 3aj-
HEeil PYKOil, DXHHOIUIIOTEYC IIIaBaeT U
MATAETCH B TCUYEHHE HECKOIbKUX MECH-
ues. B xome mocnenyiomniein XusHu Jim-

Porosoe orsepetie JINunHOYHbBIE PYKH

Iuapomnop

3auaTokK exa

YHHKH Ha JICBOH CTOPOHE JMYHHOYHO-
ro reja (popMupyeTcst I0BEHUJIbHBIN py-
IUMEHT, ero opaiabHO-abopajibHas och
MEPIEHJAMKYISAPHA OCH Tela JTUUYMHKH
(puc. 28.44, b). DxuHoIIIOTEYC NOCTE-
TIEHHO OIYCKAaeTcs Ha JHO, HO, B OTJIH-
ype orT Opaxvonasipuu MOPCKHMX 3Be3l,
KOTOpas NPUKPEIUIsieTcsl Creldainsn-
POBAHHBIMH AMYUHOYHBIMM PYKAMM, OH
NpUKJIeuBaeTcs 3a cueT amOynakpasib-
HbIX HOXEK, TSHYIIUXCA OT c(hopMUpo-
BAHHOI'O MaJIeHbKOTO exa. Metamopdos
MPOTEKAET OUEHb OBICTPO, 3aHUMAS OKO-
Jo | u. Mononoit MOpCKOi ex nMmeer
pasmepbl He Oonee 1 MM,

JInuMHKa MIOCKOro MOPCKOIo exa
Dendraster excentricus 00pIYHOrO BIONB
Tuxookeanckoro nodepexns CILIA oce-
[aeT W rnpereprnesaer Mmeramopdos B o1-
BET Ha BELIECTBA, BLIICISIEMbIE B3POC/IbI-
MH 0CODAMU. DTO OOBACHMET, MMOUYEMY
3TOT BHA W MHOTHE APYIUE <«IlecuaHble
N0JUTapbl» OOMTAIOT HA recuaHbIX GaH-
Kax ¢ BbICOKOM IMJIOTHOCTbIO HACEIEHKSI.
IMponomxurenbHocTs xusuu Dendraster
OKO0JIO BOCbMHU JIET, HO TIOCEJIeHUs T1JI0C-
KHX MOPCKHUX €Xeil NMPoaoKalT CyIle-
CTBOBATH MHOTUE JCCHATHIICTHSI.

Puc. 28.44. Echinoidea, iuunHka u AMYMHOUHBI MeTaMopdo3:

A — 3XMHOMIIOTEYC IUIOCKOTO MOPEKOro exa Fibularia craniola; B — 3XWHOIIOTEYC ¢ 3a4aTKOM eXa (A —
no Mortensen us Hyman L. H. 1955. The Invertebrates. Vol. 1V. McGraw-Hill Book Co., New York)
hlpz/ijurassic.rof
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TeMnbl pocTa M3BECTHH JiMNlb LIS
HeGONBILOro YHCAa MOPCKHX exel. [Ipym
WIockuM exam u3 KanubopHuu —
Encope grandis w Mellita grantii — tpe6y-
eTcd AT JIeT, YToOk! aocTuys 95 % cBo-
€ro MaKkcHMAanbHOro pasMepa (74 1 38 MM
B OHaMeTpe CoOTBeTcTBeHHO). IloKkasa-
TeNb €XeroAHOM CMEPTHOCTH COCTARNIA-
eT 18 % mna Encope v 58 % mna Mellita.
OnuH H3 HAHGOMEEe M3BECTHRIX MOPCKHMX
cxeit — Strongylocenirotus purpuratus —
¢ noGepexea KamadopHui, ZOCTHTAET No-
J0BOH 3peIOCTH B TEYEHHE BTOPOTO Iofia
XI3HM, KOTZa OH COCTARISIET BCEro 25 MM
B AHAMETPE, OMHAKO NMPOIOIDKHTSIBHOCTD
XH3HH MOXET COCTARIATL 30 et K Honee,

Pa3suoofpazne Echinoidea

Cidaroida*C: Umelor mpocThie (He cocTaB-

Hbl¢) aMOylaKpajibHEE TUIACTHHKH,
Kaxmas ¢ OXHOH napoii mop; WHpoKo
OTICNECHHEIC APYT OT ApYTa NepBHY-
HHE HLJOB, Mall¢HbKME BTOPHYHBIE
MIJIbI; MBILLBL Y€NIOCTEN IPHCOSTH-
HAIOTCA K OTPOCTKAM HHTepaMOynak-
PAIbHBIX IUTACTHHOK; XaGphl U cde-
pHIMM OTCYTCTBYIOT. 150 BHIOB. «Ka-
panpanibasie» exwu: Cidaris, Eucidaris,
Notocidaris.

Euechinoida®: AMGyIakpaJpHEE TUTaC-
THHKH CNOXHEE, Kaxaas chopMHIpo-
BaHa TpeMS WIH Gojice MEPBHYKBIMH
NNACTHHKaMH ¢ ABYMA HIN Gonee
TIApaMH 110DP; MBILILH YEAIOCTEN TTpH-
KpEeIVIAIOTCA K OTpOCTKAM aMGylak-

. panbHHX maacTHHoK. 800 Buaos.

Echinothuroida®: B ocuoBHOM rmyGoko-
BOOHBIE KOXHCTEIE €XH C THOKHM
HaHIHpeM W aMITyJIaMy ¢ SA0M OKO-

~ JI0 KOHYMKOB MIJL. Asthenosoma.

Diadematoida®: TIpasunbHBIE MOPCKHE
€KH ¢ KECTKHM WM TMOKUM MaHIAPEM
¢ MOJbIMM METAMHM, Ha TIEPHCTOMH-
anbHOH nepenoHke uMeercd 10 opank-
HhIX TACTHHOK. Diadema, Plesiodia-
dema.

Echinacea®: [TpaBuabLHEIE eXH ¢ XKeCT-
KUM HNAHLMPEM H LCIBHHMMM UIAMH.
TTpHCYTCTBYIOT KaOphl. Arbacia, Echi-
nometra, Echinostrephus, Echinus, Lyre-
chinus, Paracentrotus, Psammechinus,
Toxopneustes, Tripneustes, Strongylo-
cenirofus. «I prudenbHbie» exu Colobo-
centrotus, Heterocentrotus.

OcTraBlIMecA ABa TAKCOHA COCTAB-
JICHBl «HeNMpaBHIBHBIMH» (OUnaTe-
PaNbHO-CHMMETPHYHBIMU } MOPCKHMH
eKaMH.

Clypeasteroida®: «Mopckue 6HCKBUTH»
H IUTOCKHE MOPCKHE €XH, CITeLIHATY -
3HPOBAHHEE K XH3HH HA NOBEPXHO-
CTH B TONLIE MNH ocaaxa. [laHIHpDL
OT CJIerKa YILIOIERHOIO J0 [HIOCKO-
r0; UMEIOTCH YeflIOCTH H JIENeCTKO-
BHAHEIE aMOyJTaKpalbHbie HOXKH,
AHATBEHOE OTBEPCTHE CMELLEHO Ha3aj,
Clypeaster, Dendraster, Encope, Fibu-
laria, Mellita, Rotula.

Spatangoida®: OpanbpHHE, BBITAHYTBIE
cepaleBUAHEIE ¢XH. POT caBuHYT
BRepe], aHANMbHOE OTBEPCTHE — Ha-
san. Yemoctu orcyrereyior. Echino-
cardium, Lovenia, Meoma, Moira,
Spatangus.

HOLOTHUROIDEA®

TonoTypuHl (TaK Ha3HBAGMHIE «MOp-
CKHE OTYpLLI») — 3TO TAKCOH, HACYUTHI-
BaOIIKi oxono 1200 BHAIOB, KOTOpEIE
paccenuIucek B Gonee pasHooOpasHHX H
MHOTOYHCICHHEIX CpelaX o0UTaHus, He-
XKeny YeM Kakad-Tudo Apyras Tpynna
HUINOKOXUX. MHOTHE TrOfOTYPHH pOIOT
HOPKH, HEKOTOpBIE TOA3AI0T N0 MECKY,
IpyTHe NOCeNRIOTCA B paclleINHaX, IpH-
KpPEIUISIOTCH K TBEPOBIM MOBEPXHOCTAM,
HECKONBbKO BHIOB NA3aloT MO BOLOPOC-
JIAM M HEMHOTO BHAOB ARNAIOTCS Mefa-
ruyeckuMu. QO6uTaTen HOPOK H pachie-
JIMH MOTYT HATOMHHATE TI0 (pOpMe OTYp-
upl, 6aHAHBI WIH 4YepBeil; MOM3AIOLING
BHAH NOXOXH HA THTAaHTCKHX TYCEHHLL,
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A4 HAa TBEpHBIX MOBEPXHOCTAX OHH ITOA-
paxaloT XHUTOHaM, IUIABAIOLIHE BHIHI
HAMOMHHAOT MAIeHBKHE 30HTHKH. Pas-
JIHYAACE B pA3MeEPax OT HECKONBKHX M-
JIAMETPOB KaK HHTEPCTULIHANBHAS Lepro-
Syrapta minuta 10 2 M Kak TPOITHYECKas
Holothuria thomasi, GONbUIMACTEO FONO-
TYPHUH [peBbIIacT B muHy 10 ¢M M 06-
JIaJaeT KPeMKHM MACUCTEIM TesioM. [Ipu-
OIM3NTENEHO OMHA TPETh BUAOB XKUBET B
y6oKNX BoJaX (aHUMAIOLIHX Gonee

k Benen

n3 10 pazper-
j BAEHHEIX
Lrynajiers

ToHonmop
— Hurpopept

PeayuMpoBaHHLIe
aMOynaKpansHEIe
HOXKH
AOpCanbHRIX
aMGynakpos

BenTpancaan
cTopona

AmOVIaKpansHbIe
HOXKH
BEHTPATLHBIX
aMbY1aKpoB
(bopuupylome
TPHEUYM,

JTH NOACLUBY)

AHATBHOE OTBEpCTHE

Puc. 28.45. Holothurcidea: Cesepoarnantu-
yeckuit Mopckoil orypeu Cucumaria frondosa

yeM 60 % 3eMHOI MOBEPXHOCTH), [I€ OHU
MOTYT COCTaBAATE Ookoao 90 % GHomac-
chl ryGOKOBOMHOTO OeHTOCA,

®opMa

TonoTypun He UMEIOT TyYeil WK PYK,
TIO3TOMY UX aMOYNaKphl TAHYTCH BAONDL
YVILTHHEHHOH OpanbHO-abopanbHON OCH.
H3-3a TOrO YTO TENO CWIBHO BBHITAHYTO
BOOAE 3TON OCH, TONIOTYPHH OOBMHO JIe-
XaT He Ha opaNbHON NOBEPXHOCTH, 4 Ha
Boky. CropoHa Tena, obpanieHHas ¢ cyo-
CTpaty (BBIONHAET QYHKUMIO BEHTPATb-
HOH NMOBEPXHOCTH), BKIIOYAET TPH aM-
Oynakpa (TPUBHYM) H OGHIMHO Ha3blBa-
€TCs1 MoOomBON, TOTAA KAaK NOPCalbHafA
CTOPOHA BKJIIOYaeT ABa aMbymakpa (GH-
BUYM; puc. 28.45). DTo npuaaer Teny
ronoTYPHiT OUNATEPATBHYIO CHMMETPHIO,
OnHaKo NOAOXEeHHE MAOCKOCTH Diare-
PAnbHOH CUMMETPHH ¥ TONOTYPHH OTIIH-
YaeTcs OT TAKOBOH Yy HENPaBHIBHLIX
MOPCKMX exeil. Polonine BUIH, KakK mpa-
BHJIO, JIMIIEHH MOIOWBE H AEMOHCTPH-
PYIOT COBEDUIEHHYIO MATHIYYEBYIO CHM-
METPHIO.

B 3aBHCHMMOCTH OT Biia aMGyTakpais-
HBIe HOXKH MOTYT GBITE CKOHLIEHTPHPO-
BAHHBEIMM B aMOylakpanbHBe DPAIB
(Thyonella, Cucumaria, puc. 28.45), 6o-
Jiee WM MEHee PaBHOMEPHO PACCHITIaH-
HBIMH N0 noBepxHocTH ( Thvone, Sclero-
dactyla) Wiy Booblue oTcyrcTBOBaTE { Lep-
tosynapta, Synaptula; puc. 28.46). Hox-

 KH BEHTPAIbHOH NMOBEPXHOCTH, €CIIH OHH

HMeIoTCs, O0BMHO CHaGXeHB MpHCoC-
kamu. HopcanbHble aMGyTakpanbHbe
HOXKH MOTYT HECTM MPHCOCKH, OTHAKO
3a4acTyIo OHM MpeBpallicHH B Gopoaap-
KH WIH ToHK#e manwiiel. HHorma mop-
CANIBHEIE HOXKH TIONHOCTBIO PEAYLHPO-
BaHEL.

Pot ¥ aHaNbHOe OTBEpPCTHE pacnona- -
FAlOTCA HA NMPOTHBOMOMOXHBIX KOHLAX
YAUIHHEHHOTO Tesla. PoT OKPYKEH Kpyii-
HBIMH, MHOTAA Da3BETBIEHHBIMH, 0yK-
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Puc. 28.46. Holothuroidea, kpoiue4yHas Tpo-

nuveckas yeppeobpasHasi ToJoTypust Synap-

tula hydriformis (Apodida), anmeHHas amoy-

JAKPATBHBIX HOXEK, HO MPHILETIIMIOMANCS K

BOJOPOC/SIM, UCIIONb3Ysl CKIEPUTHE B hopMme

sikopsa (cMm. puc. 28.47), KOTOpbIE BBITJISISAT
Kak Oesble MATHLILKH

KANbHBIMH HOJMAMH (1ILyIaIblAMK), KO-
TOpbIE MPEACTABISIOT COD0M creluain-
FJUPOBAHHBIC OpaJibHbIC ﬂMﬁ}"J’lHKpaﬂb-
HbIE HOXKHU (cM. puc. 28.45; 28.50). (D10
YTBEpXKIEHUE ABTOPOB KHHUIM HEBEPHO.
OKOJIOPOTOBBIE HIYTAbLA FONOTYPUIA HE
rOMOJIOTMYHBI aMOyJ1aKpalbHBIM HOX-
KaM. — [llpumeu. ped.) llpencraButesiun
Pa3iNyHbIX TAKCOHOB MOTYT MMETh OT
10 mo 30 wynanen. IMoka XKUBOTHOE HE
nUTaeTcs, Uynajibila oObIYMHO BTSAHYTHI,
a MbIICYHbIN CHUHKTEP CKUMAST Opaib-
HbIf KOHell Tesja. Y HEeKOTOpPbIX BHAOB
KOPOTKHIif, HAMOMWUHAIOUINA BOPOTHH-
YOK, YUACTOK TYJIOBHILA — HHTPOBEPT —
MOXET BTSATUBATLCS BMECTE CO ILIYIAb-
mamu (cM. puc. 28.45). MelimeuHbli

chMHKTEP TakKXe MOXeT 3aKpbiBaTh
aHaibHOe orsepctue. Ecin oba orsep-
CTHS 3aKpPBIThI, TO OBLIBAET TPYAHO pa3s-
JIMYWTB, TAE OpaibHBIN, a rie aHaIbHBIH
KOH1IBI T€JIA TOJIOTYPUH.

Crenka Tena

B THIIMYHOM ciiydae MIrkasi 1 Hamo-
MUHAOIAsE KOXY CTEHKA TeJla BKIToyaer
TOHKYIO KYTHKYJTY, JIMIIEHHBII peCHUYEK
SMUAEPMUC U TONCTYIO Aepmy. [ldepwma,
a MHOIJA TAKXe COCHWHUTEIBHO-TKAH-
HBIH yTasip amOGynakpaibHBIX HOXEK
COMIEPKAT MUKPOCKOINHMYECKNE CKIIepH-
Thl, (hOpMa KOTOPBIX Pa3TUYACTCsl 3a4a-
CTYIO JaXKe Y OJIHOTO U TOrO Xe XHUBOT-
Horo (puc. 28.47). lllupokue abopanb-
Hble 3alUMTHbIE MJIACTUHKM, MOXOXKHE Ha
TAKOBBIE ¥ XMTOHOB, BCTPEUAIOTCH V He-
KoTopbix BUIOB (Psolus, Ceto), KoTopble
OPUKPETUISIOTCS K TOBEPXHOCTH CKad.
CKiIepuThl Je1al0T CTEHKY Tela NMpovyHee
M 3alUMILAIOT ee OT noBpexaeHuii. Crie-
LMATUCTBI UCMOJB3YIOT (hopMy CKIIepH-
TOB [UIsl ONpEneeHNs BUAOB U /IS KJ1ac-
cudukauuu ronorypuii. Ilapa ocoObix
CKJIEPUTOB, Ha3bIBAEMBIX AKOPb U SAKOP-
Has NIACTHHKA, MMEETCSl B CTEHKE Tela
Leptosynapta W pOACTBEHHBIX BUIOB

Puc. 28.47. Holothuroidea, cknepursl. Akopb
W €ro SIKOpHas TUIACTMHKA TMOKA3aHbl BHU3Y
ciuesa (no Bell)
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(Apodia), KoTopble mMIIeHbl aMOyIaK-
pPalbHBIX HOXeK (cM, pHc. 28.47). Oct-
phble 3a3yOpUHBL SKOPS TOPYAT M3 CTEH-
KH TeNa, NPHUSIIISIOTCA K OTIOXKEHHAM
WJIH BOJOPOCHSM M MOMOTAIOT TONOTY-
PHAM 3adKOpUBAaTECA B cyGeTpaTe. Ecnu
B3ATD pyKaMH Leprosynapta, To oHA NpH-
LCIUTAETCA K KOXKE YeNoBeKa, KaK peneii
LITLISETCA K oaexnae. KoareHoBas aep-
Ma MpeACTaB/IgeT codoi H3MEHUHBYIO 11O
IUIOTHOCTH COEIHHHUTENAbHYIO TKAHb, KO-
TOpas MpR HEOOXOAMMOCTH MOXET NpH-
obperath TBepaocTh KaMHs. MHorna oHa,
HAIIDOTHB, Pa3sMAT4aeTCd A0 TAKOH cTe-
MEHH, 4YTO TENO TOAOTYPHH pacnajacTcs
HA 9aCTH W KAIUIAMH CTEKaeT MEeXIy
nanbuaMH, Kak, Hanpumep, v Humo-
Tuxookxeanckoro Stichopus chloronotus
(cM. puc. 28.2) win Isostichopus badio-
notus ¢ octposoB Becr-Hunuu.

C BHYTpeHHEH CTOPOHBI JEpMBI Jie-
JKUT TOHKa% Npoc/Ioiika KONBHEeBOM Myc-
KYNaTyphl, 3a KOTOPOit CNEeAYIOT MATh
JIEHT MPOoNONBHHX MELI, Kaxnas xo-
POIIO Pa3BHTass MpONOJLHAA JEHTA Jie-
KHT BIONL aMOYJIaKkpa Ha UeAOMUYecKOH
CTOPOHE palHAIBHOTO KaHaja. Bee MBIHI-
HH Mlaakue. CaMa gepMa 3aKIi04aeT B
cebe HecKOJIbKO KAHAJNOB, KaXHAhIi U3
KOTODBIX pacroiaraercd Mexay JeHTa-
MH NPOAOABHEIX MBI, OT BHEIIHEH K
BHYTP¢HHEN CTOPOHE 2TO CACIYIOIIHE
KaHATBL: 3MUHEBPATHHBIE KAHAMHL ¢ 3K-
TOHeBPaNbHEIMH PaaMaNbHEIMHA HEpBa-
MH, THMOHEBPATBHBIE pPaTHANBHBIE Ka-
HaJibl ¢ THIIOHEBPAJTbHBIMH PAIHAILHEI-
MK HepBaMH H paadalbHbie KaHansl BCC.

Kpynibie MOPCKHE OIypUH LIHPOKO
HCIIOJB3YIOTCA B a3UATCKOH KYXHe.
AnoHcKM# ¥ KOPEHCKUI NPOMBICET ro-
JIOTYpUl Stichopus japonicus COCTaBIAET
Gonee 13000 1 B rog. B CIIIA u Kanazne
©XKETONHO JOGHIBAIOT 625 T Parastichopus.
HAs NIpUroTORACHHA MHLUE UCTIONb3YIOT
MBIMIEYHEIC JIEHTRI, BHIIIOTPOIIICHHBIE H
BRICYWEHHbIE BUAH Holothuria u Actino-
Dyga, KOTOpEe HATIOMHHAIOT MTHTaHTCKHX

KYKOJOK HaceKoMbIx. B Kurae u Mamaii-
3MH HX YIOTPeONAIOT B MHIMY KAK BO3-
Oyxnalolee CpelcTBO. BaICyLICHHEIE
TOJIOTYPHM M3BECTHBI MOJ TAKUMH Ha-
3BaHHAMM, KaK mpenadzu (3TO HA3Ba-
HHE HCIOAB3YETCA M HAa POCCUICKOM
Hanvrem Boctoke, — fpumey. ped.), win
béche-de-mer. '

JlokomMouma B o6pas Kn3kK

IwmHapuyeckoe Teno, snacTUYHAs
CTCHKA TENa, AHTATOHUCTHYHLIE MBIIIEY -
Hble CJIOH H OCLUHPHBIL, HAIOJHEHHBH
KHAKOCTBIO IEPUBKCLIEPATLHRII 1IEIOM —
BCe 3T0 AeMaeT TONMOTYPHl OXOXKIMH Ha
APYTUX MACKOTEMBIX XHBOTHBIX, TaKiX,
KakK pololliHe AKTHHHH H 4epBH.

Kak 4epBH, HEKOTOpHE TOJOTYpOM-
JeH POIOT HOPKH 33 CYET MEPHUCTANBTH-
KH H, KaK aKTUHHH, HEKOTOPHE H3 HHX
PacIIMPSIOT U CXHMAIOT TEN0, HIMEHS-
0T €ro 00beM WIH X¢ PHTMHYHO W3TH-
6aloT ero u mABIBYT. [ONOTYPHH, UMEK-
IIHe NodoiuBy (Hanpumep, Stichopus),
MOM3al0T Ha AMOYNAKpANbHBIX HOXKAX
TaK Xe, Kak Mopckue 3pesnnl. IIpn om-
POKHIBIBAHWH OHH BHIIPABIAIOT CBOE
TIOJICXKEHHE, 3aKPYYHBAA OPASIEHBIH KO-
Hell A0 TexX MOop, Moka aMGyaaKpanbHbie
HOXKH He KocHytesi ¢cyOcrpata. Heko-
TOPBIE KPOLIEYHBIE BHAB, TaKMe, Kak
Synaptula wiu Leptosynapta, noararupa-
IOT TeNO IUynaablaMu, Bee THieL ABH-
XeHUs1 MeJIeHHEIe, TAaK YTO TONOTYPHHU
B LJIOM MENIMTENBHEIE KUBOTHAIE, Bo-

Nige TOrg, MHOTHE M3 HUX TIPAKTHYCCKH

CHAAYME. DTO OCOOEHHO OTHOCHTCA K
BHAAM, OOUTAIOLUIMM B PacLUCIMHAX KaM-
Hewt (Cucumaria, Holothuria) unu B no-
JYHNOCTOAHHBIX HOpKax (Sclerodactyla,
Leptosynapta, Moneiamuunpt; puc. 28.48).

IMnapalowme GopMB cOCTaBRAIOT
NPUOIU3HTENBHO MONOBHHY BHAOB IIy-
tokosoansix Elasipodida (puc. 28.49,
b, B). OctanbHble BHABI ABIAIOTCS OEH-
TOCHHIMH. H O0NaNaloT yBeInueHHBIMU
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Lynansua

Puc. 28.48. Holothuroidea, mectoobutanus u obpa3bl KHU3HN (CXeMATH3UPOBAHO):

A — oburarenn pacuenud ckan ( Cucumaria, Holothuria); XvBOTHBIE, 0GMTAIOILIIE MO KPYIHLIMU KAM-
uamMu (Holothuria, Euapta); npenctaBuTeqn, XKUBYLUIHE HA NOBEPXHOCTH KaMHeW wau ocanka (Stichopus,
Holothuria, wexotopsie anoauiasl); oBUTATENM NOBEPXHOCTEH MOPCKWMX pactennit (Synaptula); powoiine
(hopmel, KOTOpLIE BEIKATBIBAIOT 1BAa BBIXOAA HA nosepxHocTs ocanka (Thyone, Sclerodactyla, Thyonella,
Cucumaria, Echinocucumis); powoume $opMel ¢ LYNATbLIAMH, KOTOPBIE NPOTATUBAIOTCA 10 MOBEPXHOCTH
(Synapta) wnmu pacrionaraloTes cpasy Mol nopepxHoctsio (Leptosynapta); powoive (GOpMbI ¢ aHAILHBIM
OTBEPCTHEM, BRITSIHYTHIM K nosepxHocTH ( Leptopentacta, Caudina); b — ceBepHbiii THXOOKeaHCKUi Stichopus
californicus u mopckue 3pesnsl Patiria miniata, 06a Buga — ¢ 3anagHoro nobepexnbsa CoeauHenHbix Ta-
TOB AMEPHKH. Buibl IIMPOKO pacripocTpaHeHHOro poma Stichopus — KpyTiHbie MOPCKHe Orypiibl (6osiee
36 ¢cM B WIHHY) € MIOTHBIMH XPAIIEBHIHBIMKH CTCHKAME TeJa

aMOyJIaKpaIbHBIMA HOXKAMM, HA KOTO-
PBIX OHM <«XOAST» IO MOPCKOMY [IHY.
[l1ocKas MoaolIBa M NOBEPHYTHIE KHU3Y
LIYTAnblia U POT OTpaXaloT OuiaTepaib-
HYIO CUMMETPHIO UX Tena (puc, 28.49, A).
[lenarmueckue Buibi, OOJIBIIMHCTBO KO-

TOPBIX (paKyJIbTATUBHO TUIABAET, UMEIOT
nanuiiel, obpa3syloliue CBOEro poja
[UIaBHMK, MApyc WK HEYTO, MOX0Xee Ha
KOJIOKOJI Meny3bl. [Tpo3paunasi Garune-
Jlarudeckas (T, €. JKMBYLIAs B TOJILIE BOJIbI
Ha Oonbluoi rayouHe. — [pumeu. ped.)
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B
Puc. 28.49. Holothuroidea, muoroo6pasue Elasipoda:
A — Tpu aksemiuspa Scotoplanes, wayllHe Ha aMOYIaKPATLHBIX HOXKAaX 110 aHy xkenoba Can-duero
(rny6una 1060 m); b — Pelagothuria natatrix — nenaruuecknii Bu, 06MaNAI0MIHNA KOMLLIOM LINHHBIX,
CETHATHIX MANWUI NO3aIH pTa U uynaiel. OToT BHA NONEPEMEHHO TO BUCHT, MOJICPKUBAEMBI BOOI,

TO TUIABACT 32 CYCT HANpPABJIEHHBIX Ha3a/l TONYKOB cern; B — GeHrocHblit sun Enypniastes eximia, noku-
AAIOUMI IHO BO BpeMs KPATKUX [UIABaTEIbHBIX BBUIA3OK. 10T BUA M Pelagothuria wmelor xeneobpasioe
TEJIO M 10 CBOEMY MOBEAEHHIO HATIOMMHAIOT Meay3

rofnorypust Peniagone diaphana nonnu-
maercst Ha 70 M u Gozee Han AHOM, Jep-
Xa TEIO B BEPTUKATLHOM IMOJOXEHUU
OyKKanbHbIMU OAMSIMH BBEPX.

2

ITumeBapuTensHas cucreMa
H NHTAHHE

[TunieBapuTenbHasi cucreMa rpen-
CTaBJIeHa [JUTMHHBIM, TPYOUATBIM KHULLIEY-
HUKOM, 4acTO M3BHTHIM, CO PTOM H

hlpz/ijura

AHAJIBHBIM OTBEPCTUEM Ha TTPOTHBOIO-
JIOXKHBIX KOHUax tena. Por pacnonara-
€TCs B LEHTPe OYKKANBLHON MEPenoHKH,
Yy OCHOBaHUA OyKKalbHbIX roauii. Por
OTKPBIBAETCSI B TNIOTKY, OOBIYHO MYCKY-
JIMCTYIO, KOTOPYIO CHEpefad OKpyXaer
H3BECTKOBOE KoJbmo 13 10 ckiepuros
(puc. 28.50). M3BecTkOBOE KOJIBLIO 06eC-
MEYUBACT TOMIEPKKY [JIOTKH U KOJIbIE-
BOTO KaHajla, a TaKXe CAYKHT MeCTOM
MPHUKPEIUICHUS TPOAOIbHBIX MBILLLL CTEH-

tC.ruf
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. KH Te€Jla M, €CJIM TAKOBBIC HMCIOTCSH,
MHILLI, BTATHBAIONINX IIYTANbLA. ¥ 601~
IIMHCTBA BUAOB WIYIAILLA K POT MOTYT
GBITE TIOTHOCTRIC BTAHYTBIMH B TYJIOBH-
e, KOrna XHBOTHOE MoTpeBoxkeHo. Mx
BHICOBBIBAHKE TIPOUCXOAUT B PE3YIBTATE
COKPANISHHA KOJBLEBBIX MBILIL, GIaro-

JapA KOTOpPOMY MOBBIMIAETCA OaBMEHHC

LENOMMYECKOA KHUAKOCTH.

I'noTka OTKpHBaeTCa B XKOPOTKUIA
MHILEBOA, KOTOPHIA MEPEXOINT B Xely-
doK (puc. 28.50; 28.51). ¥V MHoOr1xX rono-
TYPHIt KeIYAOK HE BHIPAKEH (€CIH MMe-

H3pecTKOBOE KOMBUO
PamuanpHEA KaHAT

AMMYIa OKOAOPOTOROTO IMYITANBIA

Konblepoit kanan
Maapenopopas IIAaCcTHHKA

KaMeHNCTRIH KaH:UT

ToHooyXT
JopcantHeii
Me3eHTepHit

ToHama

Jienbiit MezeHTEpHIt

JopcansHbIi
ME3ICHTEpHIT

Hucxoadauas ¥acTs
nmepeaHeil KHWKH

Bocxossitiag yacThb
nepenHed KHIKK

KnoakansHuii npoTok

o Y

o

eTcd, TO OH MYCKYAHUCTHIH M BEHICTJI2H
TOJICTOM KyTHKyJI0M ). OcTaBIIasgCa 4acThb
MUILSBAPUTEABHOIO TPAKTA NMPEACTABIE-
Ha 3HAOASPMAJIBHEIM KHIUEYHHKOM, KO-
TOpBIi 06pasyer GoblION S-06pa3HEI
H3ru6. Or 0671aCTH XeyIKa Ha3ax Td-
HETCA Nepeanas TacTs KHImKH (HUCX0Ad-
1ast BETBb KHIICYHHKA), 3aTEM OHA Io-
BOpauHBaeT Bnieped Ha 180° (Rocxonmuas
KHILKA), 3aTeM CHOBa Ha 180° Hazan, D1a
MOCHCHHSS YacTh MPEICTAaBIACT COOOM
HACTOSAIUYIO 3AIHI0N KHIIKY, KOTopas
COCOUHAETCS ¢ KIOAKOH M aHAJIbHBIM

HHTpoBSpT
COoKpaTHTEIBHEIE MBILULTEL
HHTPOBEPTA

ITonKes My3ppb

Kenynok
AmbyiakpansHan
HOMKA

AMITYSIA
IepHBuCcUepaIEHBL
LIETIOM

[NpaBeiil Me3eHTEpHIT

3agHaa KMIIKA
PecmupatopHoe JepeBo

TpononbHas MBILIIA MPAaBOTO
BCHTPATBHOTG aMGynakpa

Kraoaka

AHansHoe OTBEPCTHE

Puc. 28.50. Holothuroidea, BHYTpPEHHAS aHATOMMA MODCKOTO orvpua Sclerodactyia briareus

(= Thyone briareus), oOWTAIONLICTO B MPHOpPeKHLIX Bomax CeBepHOI ATIAHTHKH (M3Mereno U ne-

pepucoeano no Coe uz Hyman L. H. 1955. The Invertebrates. Vol. IV. McGraw-Hill Book Co.,
New York)
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Kuureunnsie namensisi

Coxparumetii cocyn Jlopeanssiit cocys

Kenynok

[Minmeson

\ "
BeHTpanbHbiii n\‘ ; o~
coc Vi Hop- =Q
% \‘t, 4 ca.m:ub}\
I % nonepeu-

" Benrpans-
HBIIT cocyn

67" Bocxonsmas
YacThk nepenHeit
KHILIKH

Puc. 28.51. Holothuroidea, kposeHocHas cucrema.

Kposenocuas cucrema Isostichopus badionotus. CIpesikn yKashIBAIOT HATIPABIEHHE ABHKCHHMS KPOBH (¢ uzme-
nenuamu us Herreid C.F., La Russa V.F. and DeFesi C. R. 1976. Blood vascular system of the sea cucumber,
Stichopus moebii. J. Morphol. 150: 423—451)

orsepctueM. Kmoaka — 310 pacumpen-
Hasi Kamepa, NpeillecTBYIOas aHalb-
HOMY oTBepcTHiO. B Hee nmoctymaior He
TOJIBKO (heKkajlbHbie Macchl M3 3aiHel
KUIIKH, HO TAKXKE BEHTHJIMPYIOLWINI MO~
TOK BObI M3 PECITUPATOPHBIX JIEPEBHEB,
ONMCaHHBIX ganee. I'onoTypun, JulIeH-
HbIE PECITUPATOPHBIX AEPEBLEB, TUILIEHBI
TAKXKE M K10aku, U 00J1afaloT 0ObIvHOI
NpsaMoi KuIkoi. Kinoaka noasenieHa B
TIEPUBHUCLIEPATBHOM LIEJIOME PACXOISALLN-
MHUCS B Pa3HBIE CTOPOHBI KJIOAKAJIbHBIMHA
MBIIINAMH-PACHIMPHTEISIMA, KOTODHIE
GepyT HayaIo B CTEHKE Tesla U PUKpPETI-
JISIOTCSI K BHEILIHEH CTEHKE KJI0aKH (CM.
puc. 28.50). Posib 3THUX MBI OnMcaHa
nanee, B pasaeie «l'azoobmeH, BHYTpeH-
HUI TpaHCIOPT M 3KcKpeuus». CreHka
KJ10aKH 1ep@opupoBaHa MUHHATIOPHbBI-

MH, CHaOXEHHBIMM KJanaHamu Kjaoa-
KAJbHBIMA NIPOTOKAMH, KOTODPBIE CBS3bI-
BAIOT MOJIOCTb KJIOAKH C NMEPUBHCIIEPATD-
HbIM LieJJoMOM (cM. puc. 28.50). O6 ux
HasHa4YeHHM cM. B pasnene «BCC u npy-
rue uenomel». IMogo6Ho rnorke, nutie-
BOIY M XKEJIy/IKY, KI0aKa MMeeT IKTomep-
MAJIbHOE MPOUCXOXKIEHHUE, MOITOMY 3TH
OT/EJIbl MULLEBAPUTEILHOTO TPAKTA Bbi-
CTIIaHbl KYTHKYJIOIA.

[0TKa M NULLEBOL CEKPETHPYIOT
CJIN3b M BBIMOJHAIOT [IaBHBIM 06pa3oM
(YHKUMIO TPAHCIIOPTA MUILM K KEJYi-
Ky. Eciiu umeercs xenyaok, nomo6Hbiii
MBILLICYHOMY XeJIyAKY MTHILI, TO OH pac-
TUPAET MULLY B MOPOIIOK; €CJIU TAKOIi
XKEJIYIOK OTCYTCTBYET, TO 3Ty (DYHKLHIO
MOXET BBITIOJIHATh [JIOTKA., DHAOLMUTO3
M BHYTPHKJIETOYHOE [MUILEBAPEHHE OCY-

M.lpsfljurassicauf
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. WIECTBIAIOTCA B KUILIEYHUKE, 2 HAUTHYHE
BHEKNETOYHOIO NHILEBAPEHHUA Ipeano-
Jlaraercsd, HO He noATeepxacHo. Kamo-
Bble Macchl (GOPMHPYIOTCA B KII0aKe WIH
MPAMOA KUILIKE.

Kak npaBuno, rojJoTypHH IHTAIOTCH
OCANKOM WM B3BElICHHON nuuied, uc-
NOAL3YA ANAA 3TOrO CBOM BRITAHYTHE

mynanbua. Kak ToApKO Wymansua Ha- -

OepyT JOCTATOUYHO NMHIIH, TOMOTYPHA 10
ouepeIH 3aCOBHEBaeT HX B POT, KaK OH
«OOMH3bIBaA» HX H CUHILAA ¢ HHX MpH-
KnenBlLiHeca YacTHYKH. [loTpeburenn
B3BelIeHHOH B TOMILE BOOBI ITHILH 00-
JIaBal0T BETBHCTHIMH (ApeBOBUIHBIMH)
mwynaapyaMH. K TakMM BHIaM OTHO-
CATCA CeAeHTApHEBIE U pOIoIIHE POPMH,
HarpuMep BuIbl pogoe Sclerodactyia,
Thyone, Eupentacta v Cucumaria. Ioa-
BUXHBIE MOTPeOUTENMN OCANKOER SBfA-
OTCSL B OCHOBHOM 3ITHGEHTOCHBIMH XY~
BOTHBIMH. BOJBIIMHCTBO HX MMEIOT MO~
JOLIBY M TOJACTHIE IWIYNMAABLA ¢ HIK-
POKHMH, HAINOMHHAWILIHMH 1Badpy,
KOHHAMH, Kak v Stichopus, Holothuria,
Actinopyga U ray0OKOBOAHBIX 3MA3HITOL.
Cuaaume U 0GUTAIOLIME B TOJMILE [PYH~
T4 NOTPeSHTENH OCAOKA JMIIEHBI aM-
OynakpanbHbIX HOXeK. OHH moApas-
OEeNAIOTCS HA HBe TpyNIbl. ’KHBOTHHE
oIHoro takcoHa {Apodida) xapakre-
PHU3YIOTCH MEPHUCTO-PA3BeTBACHHBMHU
mynansiiaMid. Buasl poaa Lepiosynapia,
K IPUMEPY, BHKANHBAKOT BEHTWIHPYE-
Mbie U-00pa3zHele HOPKH W MOCEAAIOT-
cf B HUX, 3ariaTeiBad necok. Ipencra-
'BMTENIM ApYroro TakcoHa (Molpadiida),
K KOTOPHIM OTHOCATCA ponbl Molpadia
u Caudina, poloTCS B W& TONOBOI BIe-
pell, a aHATBHOE OTBEPCTHE OCTAETCA Ha
nopepxHocTH. llynaasuaMH oHH crpe-
Gatot B poT HI. [IuTa0OlIHeCcd OCAAKOM
rOJOTYPHH aKTHBHO MNepeMelIHEBAIOT
JOHHHe oTIoXeHHs, OOHTAIOIAS B NEC-
Ke Holothuria arenicola, K npuMepy, ne-
PEKATIBIBAIOT 32 NOJ Ha KAXKIOM KBaIpaT-
HOM MeTpe 47 Kr TpYHTR.

BCC nu apyrie neaomn

BCC ronorypuit nogquuHseTCs IATH-
JNYy4eBOil CHMMETPHH H B LEAOM TIOH006-
HA TAKOBOI1 APYTHX HIJIOKOXMX. OcobeH-
Hocts BCC y rofioTypHii COCTOUT B TOM,
YTO ¥ GOJBIIMHCTEA BHOOB Maaperopo-
pas IUIACTHHKA TepsAeT CBA3b C MOBEpPX-
HOCTEIO Teaa. OHA HAXOOUTCH HA KOHLle
KOPOTKOI0 KAMEHHCTOTO KaHana B Ile-
PUBHCLEDAIEHOM 11enioMe {CM. puc, 28.50),
TakumM 00pa3oM, CKBO3b MAAPENCPOBYIO
naacTiHKY B BCC noctynaer XuaxocTs
MEePUBHCLUEPATHHONO LenoMa (a He Mop-
CKad BOAA). ¥ HEKOTOPHIX BHIOB rojo-
TYPHI K KONbLEBOMY KaHAaNy IIPUKpeI-
JIFI0TCA HEe OOHH, a HECKOJIBKC KaMe-
HHUCTHIX KaHaJIOB H MaIpellOpoBbIX IUIa-
CTHHOK.

Morepa soan 3 BCC BocnonHAeTca
TIEPHUBUCLIEPATLHON HeTOMHYECKON XU -
KOCTBI, KOTOpad MOCTYIIAET Yepes BHYT-
PCHHIOI MaApellOpOBYI0 IUIACTHHKY.
TlepuBrcnepanbHan UEAOMHYESCKASA XU -
KOCTb, OYEBHIHO, TTOMONHACTCA MOPCKOil
BOIOW, KOTOpas MOCTYIaeT B aHaIbHOE
OTBEPCTHE H KIOAKY, 4 OTTYIA Yepes pec-
HHYHBI¢ KIOAKAJBHEE IPOTOKH B TICPH-
BHCLepAIbHHE wejioM. IlpM CHIBHOM
COKpallleHHH Tena (HampuMep, B MUHY-
Ty onacHocTH. — [lpumen. ped.) ueno-
MHYECKAS XKMIKOCTh BRIGpaCckIBaeTCA de-
pe3 KIOAKAJIBHEE TIPOTOKH B OOpaTHOM
HaMpaBICHHIN M Janee Yepes aHyC — BO
BHeLIHIOW cpeny. Koroa Teo BHOBE pac-
cinabnsercs, o0BEM LISTOMHYSCKOM XU~
KOCTY BOCTIOIHSETCS.

KonpLieBol KaHAT OKpyXaeT ITOTKY
cpa3y 3a N3BECTKOBRIM KOMLIIOM M HECET
OIMH WIH BONee MONHEBRX My3bipel {CM.
puc. 28.50). ITaTb paavalbHEIX XaHANOB
(OTXOOSLIHUX 0T KOJIBLUEBOTO CKOJAOINO-
TOYHOro KaHana. — [lpumey. ped.) naioT
HAYANIO TIEJIOMHYECKHM KaHATIAM THYTIa-
Jiell ellie OO TOro, Kax ITOBOPAYHBAIOT
Hasaa, 4Tobsl CHAOAMTL UENOMHYECKO
RHIKOCTBIO AMIY/IBI H aMBYyakpaibHbIE
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HOXKH. Pamuanbwbeie KaHamH feXaT B
TOJILE NEPMEL TIOA JIEHTAMH IIPOIOABLHEIX
Mbimn. Kaxmoe miymanabue M Kaxaoas
aMOynaKkpajibHAag HOXKA B TUIHYHOM
Cirydae obnanaoT COOCTBEHHOM aMITYIIOH
(cm. puc. 28.50). Ecnu aMOGyakpanbHble
HOXKH PeAYLHPYIOTCS, TIPOMCXOTHT pe-
AyKuMda ux aMnyn. Y Apodida, Koropre
JHIHEHE! aMOyNaKkpajbHEIX HoXeK, BCC
OTPAaHHYMBAETCS KOJBUEBRIM KAHAIOM,
TIOMHEBBIMH ITY3BIPAMH W KaHAJIaMH 1Ly~
nmanel, MonbmagMuae TAKCKE JIHILEHE]
aMOYJIaKpaNLHRIX HOXEK, OAHAKO o0na-
AT paTuaNbHEIMH KaHanaMu. Y Lepto-
Synrapta M poICTBEHHEIX BUIOB THICMAH-
HOBBI OPTaHBI OTCYTCTBYIOT, HX (DYHKLIMIO
BRITIOJIHSIOT CIICUHANK3IHPOBAHHBIE CJIC-
Mbl¢ BOPOHKH, NIPUKPETUIEHHBIE K CTEH-
K¢ MEPUBHCUEPANBHOTO LIEIoMa.

Fazo00MeH, BHYTPERAME TPAHCIOPT
H IKCKpeuns

lynaneua 1 aMOynaKpaibHble HOX-
KH (OLHOBPEMEHHO CO CBOCH OCHOBHOIA
dbyukumen. — Hpumew. ped.) dyHKumMo-
HHPYIOT W KaK Xabpel, HO INaBHbIMH
OpraHaMi rasoobMeHa ¥ roJoTypHii sie-
JgeTcsa GunarepanbHO-CUMMETpUYHAS
1apa BHYTPCHHHX PeCHPATOPHBIX epe-
BbEB, MM BOASHEBIX JICTKHX (CM. pHC.
28.50). Kaxnoe nepeBO BOZHHKAeT Kak
OHBEPTHKYA U3 CTEHKHM KJIOAKH M He-
CKOJIBKO pa3 BETBUTCS, OpMHPYT CH-
CTEMY MOJIBIX, CIAETIO 3aMKHYTHIX TpyGO-
Y€K B MepUBUCLEpanbHOM HenoMe. Hu-
TEPECHO, YTO HACTOAINIHE JIETKHE MIEKO-
MUTAKIHX TAKKE MPeACTABIAIT coboil
Pa3BETBIIEHHBIE THBEPTHKY/B! ITHLIEBA-
PHTEABHOTO TPAKTA, OMHAKO OHH pacnio-
JlaraoTcs B MEpPenHEM, a HE B 3afHEM
OTHCNC MHIIEBAPUTENLHON TPYOKH.

BeHTHAAHUA peCITHPATOPHBIX AePeBb-
€B OCYILECTBISICTCA MBIILIEYHBIM HAKAYH-
BaHHEM KJIO2KH, a TaKXe COKpallleHHeM
CaMHX peCTIHPaTOPHBIX AcpeBbeB. CoKpa-
WeHKHE KAOAKANbHBIX MBILIL-PACIIHPU-

TeJICH pacniupseT Ki1oaKy, BH3IHBad Ha-
MOp BOAH BOBHYTPb Y€PE3 aHAJIBHOE OT-
BepcTHe (cM. pue. 28.50). 3ateM aHamb-
HBIH cPUHKTEp 3aKpBIBAETCA, KI0AK3
COKPALIAeTCA H Boxa ¢ cunoit BGpaceiBa-
€TCA B PECTIHPATODHEIE nepeBhst. Cokpa-
II¢HHE AEPEBLEB BRITAIKHBAET BOOY M3
cucreMHsl. B THNIMYHOM caydae TpeGyer-
Csl HECKOMBKO KOPOTKMX KIOAKATBHEIX
«BIOXOB», YTOOBI HATIOJHHTL HEpPeBhA,
OOWH NPOTO/DKHUTETLHEIN «BEIIOX> OITY-
CTONIAET HX.

SruTe N pecnupaTopHEIX AepeBLeB
npeacrapnaseT coboll 0CHOBHYIO MOBEPX-
HOCTh ra3006MeHa ¥ KPYITHBIX BHJOB C
TOJCTHIMH CTCHKAMHU Teda. BHICTaBMIAs
AHATBHOE OTBEPCTHE B HOTaTVi0 KHCNC-
pOOOM MOPCKYI0 BOHOY, 3TH XUBOTHHE
MOTYT XHTb B MECTaX ¢ AePHIIHTOM KIC-
JIopoda, TaKMX, KaK HOPKH WIH paciie-
JuHEL. PecnuparopHble mepeBba MO3RO-
JIAIOT TONOTYPHAM OOCTHTATh OONBLIKMX
pa3MepoB, OGXOMACh NpH 3ITOM 663 06-
INHPHBIX, JIETKOPAHHMbIX Xabp Ha ro-
BEPXHOCTH Tena. TOHKasi TpomMyecKas
«KeMuyxHas pubKa» (Carapus spp.),
JNHHO TipuMepHo 15 cM, mocenserca
BHYTPH PECITHPATOPHLIX AEPEBBEE TAKHX
rojoTypui, Kak Holothuria, Actinopyga v
Isostichopus. PpiGKa MoKMAaeT XO39HHA
HOYBIO, OTTIPABISAACH HA TTOHCKH TTHIIH,
a 3aTeM BO3BPAIACTCs M0 3alUHTY pec-
NMHUPATOPHBIX J¢PEBREB, KaK TONBKO X035-
HH PaclIHpAET CBCE aHATBHOE OTBEPCTHE
Iia Baoxa. B oaHoit KpymHoit romory-
PHH MHOTIA MocensgeTcs Ao 15 kapamy-

"¢oB. Jlo cux nop He 0GHApPYXeHO Bpell-

HOTO BIAMAHHS KAPAMyCOB Ha XO34MHA.

Menaruyeckue U GEHTOCHHE rMTyGOKO-
soaHnle Elasipodida u poromme TOHKO-
CTeHHHEe Apodida MMeHBI pecnvpaTtop-
HBIX AepeBbeB. OHH NMOMYYaloT KUCIopol
4epe3 BCIO MOBEPXHOCTE TeNa. OCHOBHYIO
posmb B razooomene Elasipodida wrpalor
ambynaxpaibHbie HOXKH.

Y ronorypouneil uenoMuuecKue no-
JIOCTH M KPOBEHOCHAA CHCTEMA XOPOLLIO
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' Pa3sBMTH H UCTIOJNB3YIOTCS I BHYTPEH-
Hero TpaHcnopta. LlenoMuyeckue nosio-
CTH BKJTIOYAIOT OOUIMPHEIA MepHBHCIE~
panbHHHA menoM, BCC u rHmoHeBpatn-
HEIEe LUeNOMUYECKIE KaHATH, B3aUMOCBSA-
3aHHBIE ¢ THIIOHEBPANBHLIMH HEPBAMH.
HenoMoUUTH B LUEAOMHYECKHX TOAQC-
TAX MpedCTABICHB! B OOJBUIOM KOMHYE-

CTBE, OCOOEHHO B HC[JHBHCHC]J&JH)HOM‘

uenome H BCC. KpoeeHocHast cHCTeMa
PA3BHTA JIyYlle, YeM Y IPYTHX TONAOTY-
PHIE, OIHAKO CEPILE OTCYTCTBYET, COKpa-
AKTCS CTeHKH cocyaoB. Comepxalie
reMOIIOCHH 3PHTPOLHUTEI MOTYT BCTPE-
yatecsi B BCC, nepuBHCLEPANTEHOM LIg-
JIOME, KPOBEHOCHOHM CHCTEME M JaXe B
CTEHKE TIMIIEBaPUTEABHOTO TPaKTa He-
KOTOPBIX BUAOB, GCODEHHO ¥ KPYITHOTE-
NIbIX, CEAEHTAPHBIX OOHTaTeNeil HOpPOK
WIH paclienHH. ¥ BHIOB pomoB Sclero-
dactvla, Cucumaria, Eupentacta, a Takke
¥ MONBMNAAHMA, K TIPHMEDY, IPHTPOTIM-
THL HMEIOTCA B ODHOM HAH GojIce BHYT-
PEHHUX KOMIIapTMEHTAaxX, TeyeHHEe KA -
KOCTH B LeNOMax ABYHAIIPABNCHHOE, 3TO
JI0 HeKOTOPOH CTeNeHUu CIpaBelJIMBO H
LU KPOBEHOCHBIX COCYIOB.

Tonoryphin, ocobeHHo Aspidochirotida
(Holothuria, Cucumaria, Stichopus), nMe-
10T CAMYIO PA3BUTYIO KPOBEHOCHYIO CHCTE -
MY H3 BCeX HTHOKOXHX (cM. pHc. 28.50}.
Kak ¥ y OpYTHX MITIOKOXHX, THIIGHEB-
panpHOE KPOBEHOCHOE KOJIBLIO H PaiH-
ANBHBEIC KPOBEHOCHEIE COCYOB MAYT Ma-
paTeIbHO KONbLEBOMY KAHANY M PaTH-
anbHbM KaHataM BCC. MaeHeIMu opra-

. HAMH KPOBEHOCHOM CHCTEMBl SBISIOTCA
JOpCATbHEHA H BEHTPAJBHHI COCYHHI,
WAVILME BIOCAL KWINeYHHUKa. BeTBH, oT-
XOHALIME OT AOPCANBHOTO cocyaa, CHab-
XAIOT CTeHKY KHIISYHHKA MHOTOUHCTIEH -
HBIMH HoJiee MEIKHMH cocydaMK. B netr-
Jie, chOpMHPOBAHHOA HHUCXOZAIIMM R
BOCXOAAILMM OTAEJaMH HeOOMbIIOIO
KHLUCYHKKA, OOPCANbHBINA cocyn ofpa-
3yeT OGLIHPHOE CKOIUICHHE KAITWUBPOS,
Ha3BiBacMoOe TyaecHoHR ceThio {rete mira-

bile = «yymecHast KpOBEHOCHaI CETh»;
cM., puc. 28.51). CeTh nNpeacTaBIgeT cCo-
60if BOPOTHYIO CUCTEMY, KOTOpas CBA-
3pIRAeT HOpCaNbHBIE COCYIOLI HHUCXOMA-
IUed ¥ BOCXOASIIEeH KHUIUOK ¢ KAIMHINA-
paMH B Jepene. JIeroe IhIXatenbHoOS O6-
PEBO TECHO MEPLILIETAETCA ¢ «TVISCHOM
KPOBEHOCHOI ceThblo». PYHKLIHA ceTH He
YCTAHOBIIEHa, OTHAKO BCE BOPOTHBIE CH-
CTEMEBI CMELHATHIHPOBAHBl Ha OOMEH,
H aHaTOMHS CETH 3aCTABJIAET IMPEHIIo-
NOXHTE PHINOIOTHYECKHIT ODMEH, IIpO-
TeKAIIHI MeXIY CeThlo, NUINEBAPH-
TEJbHBIM TPAKTOM H PeCIHPATOPHBIM
IepeBoM. BO3MOXHO KHCIOPOD J0CTAB~
JIETCA K CTEHKEe KHIICYHHKA 4eped Ae-
PEBO H CE&Th, WU MeTaGoNHYeCcKHe OT-
XOJBl BBIAEAIOTCA H3 CETH B JIEPERO,
WIH Xe IIpOTeKaeT H To u apyroe, [o-
JIOTYPHH JHIIEHH Cepila, aKCHATBHO-
TO KPOBEHOCHOTO COCYIA H OCEBOTO Ka-
Hala. DKCKpellHA OCYIIECTBAAETCA Ha
YPOBHE TKaHeHl M KJIeTOK, OJHAKO JeTa-
JH 3TOTC MpOIecca H3BEeCTHH HE J0
KOHLIA. AMMHAK, BEPOSTHO, THPDVHIN-
DPVET Yepe3 CTeHKY TeNa H peciupaTop-
Hble AepeBbsi. HacTHYKH NPOOYKTOB 00-
MeHa, TaK XKe KaK a30THCTHIH MaTepHan
B KpUCTAIHYECKOH dopme, BBIHOCHAT-
¢ UETOMOLMTAMH H3 PA3TNYHEIX YacTeit
TeJa K TOHAAHBIM TPYOOUKAM, DeCIH-
PATOPHHM [AEPeBbAM H KHIIEYHHKY.
3aTeM OTXOIbI BBIBOMATCA H3 OPraHH3-
Ma Yepe3s 3TH OpraHBbl,

Hepsuas cucreMa ¥ Opranel YyRCTB

AHATOMWA HEPBHOH CHCTEMB TOJO-
TYPHH CXOAHA ¢ TAKOBOH ¥ ohUYp U IXH-
Houael. HupkymopansHoe HepBHOE
KOJBUO, KOTOPOE NEKHUT B OYKKANBHOMH
NepenoHKe, OKOA0 OCHOBAHUA LIYTIATIEL,
MOCHEUIACT HEPRBI K UIYTIATIbIAM, A TAKXKE
K roTtke. IMeeTcs maTh paaMaibHBIX
HEPBOB, KAXKIBIH U3 KOTOPBIX COCTOUT H3
3KTOHEBPaJbHOIO HEPEA B SIIHHEBPATIb-
HOM pagUaNbHOM KaHalle M TMIOHEeB-
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PATLHOTO HEPBA B THIIOHEBPAIILHOM pa-
IHANTBHOM KAHAJe.

¥ pololuux npeacrasuteneii Apodida,
Y KOTOPBIX POTOBOC OTBEPCTHE HANpPAB-
JIEHO BHH3, UMEETCS MO ONHOMY CTaTO-
LHCTY ITO COCEACTBY ¢ KAXIHM PaiHaib-
HBIM HEPBOM, PSIOM C TEM MECTOM, Ile
HEPBH OTXOHAT OT H3BECTKOBOrO KONb-
ua. Hexkorophie amoguabl UMEIOT Iias-
HO¢ IIITHO B OCHOBAHHH KAXKAOTO MIy-
najabla.

KioabepoBbi Opraubi, 3sAcHepanEs
H pereHepanms

Kak KpynHbie, MSCHCTEE M 3a4aCTYIO
MIONBEPXREHHEC BHEIIHHM BO3OEiHCTBH-
AM XHMBOTHBIE, MOPCKHE OTYPLIbI MOTIH
OBl CYMTATECA HACATBHOM JOOBIYCH PHIG
H pakooOpasHeix, ['OMOTYpPHH 3aluiIa-
I0TCA TIPH MOMOILH XHUMHYECKHX TOKCH-
HOB, KIOBb¢POBHIX OPraHOB, KOTOPBIE ITO
byHKIMH MOX0XKHU Ha JIMNKYIo GymMary oT
MyX, & TAKKe, BO3MOXHO, BHCHEpAli-
¢il, T.e. BHIOpACEIBAHKEM C CHIOH YaCTH
WIN BCeX BHYTPEHHMX OpraHoB.

Hebonblroe uneno roxroTypuit, BHIb!
ponos Holothuria w Actinopyga, smbpa-

KioBrepoBr! opraHb

QcHoBaH#Me TepoTo
PECITHPATOPHOTO
Iepesa

OcHOBaHRE NMpasoro
PeCTIMPATOPHOTO
fepena

Kmneyaux

Knoaka

ChIBAIOT Yepe3 AHANbHOE OTBEPCTHE Kileli-
KHe TPYOOUKH, Ha3biBacMbIC KIOBLEPOBLI-
MM OpraHaMH (KIOBBEPOBHI TpyGouKHM),
MPHUEAUBAACE TIPH 3TOM B BO3MOXHOIO
XWiHKKA. Floche BRICTpeNMBaHMA >TH
TpYGOuKu pereHepupyT. HepsictpeneH-
HbI€ TPYOOYKH MPHKPETUIEHH K OCHOBA-
HHIO OAHOTO (Yaule BCEro JeBOT0) WIH
0001X PeCTHPATOPHBIX AEPEBLER UITH Xe
K oflieMy CTBONY 3THX ABYX NEPEBLEB
(puc. 28.52). Mpu pa3spakeHUH WK
HanageHHH XMIHHUKA AHATBHOE OTBEp-
CTHC HAMpaB/dercd B CTOPOHY Bpara,
CTCHKA Tella COKPAIACTCd M OTASHMB-
LIHecd TpyGOUYKH BBICTPENHBAIOT H3
aHamsHOrO orBepcTA. [pu BEOpachH-
BaHHH TPYGOYKH MOTYT YITHHATLCH B
20 pa3 HO CpaBHEHMIC €O cBOEH IIepBO-
HaYvanbHON JIHHOM M CTAHOBATCA TaKH-
MH X¢ JIMIIKUMH, KaK HUTh Mayka. Ouu
OHICTPO OIYTHIBAKOT MHULIEHD, H HEGOMb-
wHe KpaGbl W OMapel 3aMyThIBAiOTCA,
TEPAIOT MOABHXKHOCTE M MEIEHHO YMU-
paT. TpyGouKH ABJISIOTCE HE TONLKO
KNEHKUMH, HO TAKXKe ¥ TOKCHYHBIMH
Onarojaps BEIIECTBY, HA3LIBAEMOMY ro-
TIOTYPHH (CATIOHMH), KOTOPOE TAKXKe 00-
HApYXKHEBAETCSA B CTCHKE TeJIa HEKOTOPBIX

Puc. 28.52. Holothuroidea, KIoBbEpOBHI OPraHbL:

A — ocHoBaHHe pecniMpaTopHoro acpeea Holothuria impatiens,
AEMOHCTPHDYIOWIEE KIOBLCPOBLE OpraHkl; 5 — Holothuria ¢ Brifipo-
WICHHBIMH TPYOOMKAaMH KIOBBEPOBHIX opraHoB (4 — no Russo 13
Nyman L. H, 1955 The Invertebrates. Vol. IV. McGraw-Hill Book

A Co., New York; B — napucosano no omoepaguu Isobel Benneri)
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‘BUAOB. Bynyun ocBeIOMIEHH O TOKCHY-
HOCTH MOPCKHX OIYpLIOB, XMTEJIH OCT-
POBOB B 10:KHOM 4acTH THXOro okeaHa
H3IABHA MCMOJB3YIOT MALEPHPOBAHHBIE
Tesid TOJNOTYPHH onpeleNeHHHX BMAOB
JITA JIOBJTH PHIGHI B NPUAHBHO-OTIHBHOIM
nonoce.

HHorma ¢ BBICTPENOM KIOBBEPOBHIX

OpTraHOB MyTaloT Gonee ofBIYHOES ABNE-
HHE, HASHIBAEMOE IBHCIEPALNEH, KOTO-
pO€ UMEET MECTO ¥ MHOTHX TNOJIOTYPHIA
B OTBET Ha padgpaxeHue. B 3apucumo-
CTH OT TAKCOHA Y XXMBOTHBIX NepeaHKil
WU 32JHHE KOHEIl pasphiBacTcd, H Jya-
CTH KHILEYHHKA BMECTE ¢ APYTHMH Opra-
HaMH ¢ cWioil BuiGpacuiBaiored. [loa-
BEPrHYBIUHECH SBHCLIEPALMH OCOOH B
npollecce pereHepalHH BCTPEvaloTca B
MACCOBLIX KOMUYECTBAX B ECTECTBEHHBIX
MeCTOOOHTAHHAX B ONpEIc/ICHHEIC TI¢-
PHOAH roja. Bo3sMOXHO, 3TO HOpMAIhb-
HOE CE30HHO¢ ABJCHHE Y HCKOTOPHIX
BHACB B HCAKTMBHHIH NMEpHOX, KOrAa
CHHXaeTcqd oO0eCIeYCHHOCTh NMHILEH,
b0 TAKHM MYTEM TOJOTYpMH HU306aB-
JFIOTCA OT OTXQIO0B, CKNaAMpPYEMEIX BO
BHYTPCHHHX TKaHAX. Ja 3BHUCIIepallMeii
cienyeT pereHepaltud NMOTepAHHBX Op-
raHoB.

PaiMBOXKeHRE

TonoTypHH OTIHYAIOTCS OT APYCHX
HbIHE XHBYLIHX HTJOKOXHX TE€M, YTO
HMEIOT €IHHCTBCHHYIO TOHANY, KOTOpas
B THINHYHOM CJIydae pA3BeTBIAAETCA Ha
MHOXeCTBO TpyGouek, 3aHMMAIUIHX
GONBIIYIO YACTh EPUBUCLIEPAZIBHOTO Lie-
70OMA TIPM CO3PeBaHHM. BONBIIHHCTBO
rONOTYPH# pa3dc/AbHONO/N, M FOHaja
MPUKPEIDICHA BOEPENH, B ME3EHTEPHH,
NOA, CPEEHHHABIM JOpCaNbHEIM HHTEpaM-
GynakpoM (cM. puc. 28.50). CpenMHHEBIH
JOPCABHLIN FOHOMOP OTKPHBACTCA MEXK-
Iy OCHOBAHWMAMM IBYX OYKKAJNbHHX IT10-
OV WK Xe cpa3y 3a HHTPOBEPTOM {CM.
puc. 28.45),

Y GonsblIMHCTBA FONOTYPHIT OINOI0-
TBOPEHHUE OCYHIECTBAAECTCA B MOPCKOH
Bofde, ONHAKO OKoJMo 30 MepEHYHO XO-
JIONHOBOAHBIX BMIOB BHHAIIMBAIOT CBOK)
MonoAs. [IpM 3TOM TakKHe TOJOTYpPHH
JIOBAT BHIMETAHHEIE B BOAY ANLEKICTKH
CBOMMH OyKKanbHBIMH NMOOHAMH H fIe-
peMeLIA0T WX Ha MOJOLIBY HIH Ha Jop-
CAJIbHYIO MOBEPXHOCTbL TeNa AT HHKY-
Gauuu. Eme Gonee YAMBHTCIBHBIM SB-
JIACTCA KMBOPOXICHHE, KOTOPOE HMeEET
MecTO ¥ KamudopHauickoro Thyone rubra,
y Leprosynapta w3 CeBepHoro Mopd, ¥
Synaptula hydriformis w3 Onopunsl u
KapHOcKoro MOpst H ¥ HECKOJNBKHX BH-
JOB M3 apyrux obnacreit Mupa. fita
MIPOXOAYT M3 IoHal B LEAOM (KaK OHH
IPH 3TOM OIUIOHOTBOPIIOTCA — HEH3Be-
ctHO). Bee pasBuTHe mpoTeKaeT B LeAo-
ME, ¥ Monojaas ocobb MOKHAAeT Teno
MaTepi Yepe3 pa3pHIBE B CTEHKE TENA.

PaspaTEe B MeTaMopgo3

3a HCKTIOYEHHEM BLIHAIIHBAIOIIHX H
XHBOPOIALINX BUIOB, PA3BHTHE TUIAHK-
TOHHBIX 3apoAbilI€id IIPOMCXOOHT BO
BHEWIHECH cpene, B MOPCKOIi Bofe. TacT-
pPyJISILMS TIPOTEKAET TAK XK€, KaK ¥ MOp-
ckux 3pe3n. [lepenHss TONOBHHa Iep-
BAYHOI KUIUKH OTICAACTCA KaK LSHo-
MI4ecKas IIOJIOCTDb, OCTaBAAA foee Ko-
POTKYIO, 3aIHIOI0, YacTk, KOTOpas CTa-
HOBHMTCS NMHIICBAPHUTEABHBIM TPaKTOM.
Hpapeiii npoTOMe30LIeNb (AKCOTHAPO-
eab) He GopMHpyeTCA.

Ilo xomy passutHA 3apomwliiu aud-
depeHLMpyeTcd B [TaHKTOHOTPOGMHYIO
JAMYMHKY, Ha3biBaeMyio AYPHKyaspHeh
(puc. 28.53, A). AypHKynapHsa IIOXOXa
Ha GHIHHHAPDMH MOPCKHX 2Be3a, (e OHH
JMULIEHBI CKIIEPHTOB, KOTOPLIE €CTD B pY-
Kax IioTeyca (3T0 He COBCEM BEPHO,
¥ JIHYMHOK TPETaHra U HeKOTOPHIX Jpy-
TUX FONOTYpUH HMeeTcs ABA KPYIMHBIX
M3BECTKOBBIX ckaepuTa. — Jlpumen. ped.).
¥ o0NamalT M3IBHTHIMH PEeCHHYHHMH
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PecHuunbit 1
LIHYP
P Pecnnunoe
oTOBOE  KOnblo
OTBEpCTHE
Inmorka
B ——— Mesouens
____ Porosoe
[Mporomesonens OTBEpCTHE
Mapporiop —
BBl — z : ;
Jlesbiit metauens ) ITuuiesapuTenbHbil

IMpaBbiii MeTaiiennb TPAaKT

AHanbHOE OTBEpCTHE =
== MeTauenn

AHAIBLHOE OTBEPCTHE

Puc. 28.53. Holothuroidea, nuunnka:

A — aypukynspua; B — aonuonsipus oBbI4HOIN ceBepoaTIaHTHIECKOi ronotypun Leptosynapta inhaerens;

A, b — Bui ¢ BeHTPaNbHON cTopoHsl (4 — no Mortensen uz Hyman L. H. 1955. The Invertebrates. Vol. V.

MeGraw-Hill Book Co., New York; b — no Runnstrom uz Cuénot L. 1948. Echinodermes. In Grasse, P. (Ed.):
Traite de Zoologie, Vol. XI. Masson et Cie, Paris. [lepenevamviéaemes ¢ paspeutenis)

nojockaMmu. llpeopanbHblii pecHUYHBII
HIHYP aypUKYJISPUU TPOAOIKAETCH B
MOCTOpPaJbHEIM, TOrIAa Kak y OMmMHHA-
pUU 5TH ABa IWHYypa pazobiensbl. Lleno-
MUYECKHE MOJOCTH aypPUKYJIIPHH XOPO-
IO pasBUTHI JIMILIL HA JIEBOM CTOPOHE,
TOrIa KaK y JIMMMHOK MOPCKHX 3BE3[l OHKU
MoYTH OMIaTEPanbHO-CUMMETPUYHBI.
JInunHKa aypuKyISIpHsi B KOHIIE KOHLOB
cMmeHsieTcss DOYKOBMAHOM crammeil, Ha-
3bIBAEMOM AOMHONAPHEi, B KOTOPOil Hc-
XOJIHBI PECHUYHBII LIHYpP pasOuBaercs
Ha TPU-TIATH PECHUYHBLIX O0OJKOB, KO-
TOpbIE OKpyXaloT Tejao (puc. 28.53, B).
Meramopho3 HaumHaeTcss Ha craguu
nonnonspun. Henpsmoe sMOpuoHaibHOE
Pa3sBUTHE C MJIAHKTOHOTPOMHOM aypuKYy-
JISIPUEN, BEPOSITHO, SBISIETCS IPUMUTHB-
HBIM 17151 TOJIOTYPHA, OIHAKO Y OOMBIIMH-
CTBAa BUIOB siilla KpyrHbie U Gorarsl
xenrkom. Takue sifita pazsuBatores rpsi-
MO B JIELUTOTPO(MHYIO JIMYUHKY, CXOJ-
HYIO C JOJHUOJISIPUCHA.

JIMuuHKYM ronotypuii He (hOpMUpPYIOT
0CcoOBIi 3a4aTOK TeJia IOHHOI 0cOOH (Kak

BTO MPOMCXOAUT Y MOPCKHX 3B€3/1 U MOP-
CKHX €Xeil), W JIMYMHOUYHBIIK MeTaMop-
(o3 nporekaer nocrerneHHo, TpaHcdop-
MUDPYSI AOJHOJAPUIO B IOBEHUJIBHYIO
ronoTypuio. B nipouecce 310it Tpanchop-
Malli{ COXpPaHAETCH OCh JMIMHOYHOIO
Tesa. CHavasa rnossisiioTest nsTh yna-
Jieu, 3ateM — aMOyJlaKpaabHbIE HOXKH.
Ha 570ii cranuu oBeHnIbHAS ronoTypus
Ha3biBaeTcs neHTakTynaa. B koHile koH-
OB MEHTAaKTyJid OCelaeT Ha JHO W Ha-
YMHAET BECTH B3POCIO0€ CYIIECTBOBAHMKE.
[TponomKNTENIBHOCTL KMU3HU MHOTHX TO-

_J10Typuii coctasnsier ot 5 no 10 ner.

Pasnoobpasue Holothuroidea

Dactylochirotida®: Umeror U-o6pastoe
TEJ0, 3aKNIOYeHHOe B THOKMI mnaH-
LUPb, U TIPOCTHIE, HEPA3BETBICHHbIE
mynanbua. Echinocucumis, Sphaerot-
huria.

Dendrochirotida®: Mmeior orypuesuaroe,
GananoBunHoe i U-o06pasHoe teno;
pasBeTBCHHBIC (APEBOBUIHbBIE) LiIy-

MN.lps/ljurassicauf



Crinoidea® 281

naiblia JTMIIEHL aMITYJ; OOBIMHO HMe-
0T BTATUBAICMIMICA HHTpORepT. Cu-
cumaria, Psolus, Sclerodactyla, Thyone,
Thyonella.

Aspidochirotida®: O6nanaoT Giarepans-
HOH CUMMETpHEH, MOA3ATENBHOH M-
AOIUBOH M IUHTOBKAMBIMH LUYTIATBIIA-
MH; MUTAIOTCA OCAnKOM. Actinopyga,
Holothuria, Isostichopus, Stichopus.

Elasipodida®: I'ny6oxoBomuble WK Ie-
JNarHyeckue BHABI CO CTYAEHHCTBIMH
TeNaMH, NpUCNOcoOIeHHBIMU K TT1a-
BaHH10. O0MamaloT MHTOBHIHBIMH
WYNABLIAME; NUIIEHB] PeCIIHpPaTop-
HEIX OEPCBREB; CKIEPUTH PeIyLMpO-
BAaHH WJIH OTCYTCTBYIOT. Enypniaster,
Pelagothuria, Peniagone, Scotoplanes.

Apodida®: Yeppeobpa3Hble OpraHH3MEI
¢ HeOONBINHUMH TeNaMH (33 HCKITIO-
yeHueM Fuapia), ¢ TOHKOH CTEHKO#
TENA; WIYTIANBLA ITEPHCTEIE WK TTAb-
LIEBUAHBIE; JHIIEHH PeCIHPATOPHBIX
JepeBhes, PadHANLHEIX KAHANOB, aM-
HynakpaNbHBIX HOXEK;, CKIEPHTHI
AKOpPA H AKOPHOH MIACTHHKH HyHK-
HAOHHPYIOT KaK KPIOYKH HA 3aCTeX-
Ke-«nunyuke». Euapia, Labidoplax,
Leptosynapta, Synapta, Synaptula.

Molpadiida®: Bxmouaer dopMsl, poio-
ILWECA BHU3 I'OJIOBOI B WNE, ¢ NaJh-
YaTBIMK IYMANBLUAMH, PECIHPATOP-
HHMM HepeBbSIMH H pPagHANBHLIMH
KaHalaMK, aMOynaKkpaibHble HOXKH
OTCYTCTRYIOT. Molpadia, Caudina.

CRINOIDEA®

700 BHOOB KPHHOWIEH NPEACTABNCHE
100 Braamu ctebenbuarsix H 600 BHaa-
Mu OeccTeGenbYATRIX MOPCKHX JIMAHMIA,
I'opasgo Gosblie BUAOB H3BECTHO TOJb-
KO B UcKomnaeMoil dopme. Bee nipencra-
BUTEIH MOPCKMX NHAHA — pagvaibHO-
CHMMETPHYHBIE, CHASUHE WIH MOJyCH-
Jayne nOTpeOUTEeNH B3BCLUCHHON B TOM-
e BOAH TMHIUH, KOTOPBIC, B OTAHYHE OT

JPYTUX UTMOKOXHX, OPHEHTHPOBAHH
POTOBBHIM OTBEpCTHEM BBEpX. MopcKue
JIKWIHH COGHPAIOT IHILY ¢ TIOMOILIBIO aM-
OyNaKpanbHbIX HOXEK, PaclOACKEHHBIX
Ha JJHHHHX BeTBHCTHEX pykax. Pyku
COCTABJIAIOT GONBUIVIO YacTh TeJa, THCK
¥ HHUX HeOONBILOH, 3a4acTyi0 MaJIo 3a-
MeTeH. JnHHBI cTebeneK MpHKpena-
€T CTebeNnpYaThIX MOPCKMX JTUIHH K cy6-
CTpary, OOHAKO TKaHH CTeDelMbKa ripea-
CTABJICHBI INIABHBIM 00pa3oM CKE/ICTHEI-
MH 3/IEMEHTaMH, TO3TOMY Ha HHX {1 Ha
ApPYTHE CKEAeTHEIC TKAHU) TPATHTCI He-
Gonbmaa aons 3Heprud. CemeHTAPHBIN
o0pas XKU3IHHM WK MeAleHHOS IIepenBH-
XEHUE KPHHOUIEH, CYCTABJATHE NPHAT-
KH H BHEWIHEE CXOACTBO ¢ LBCTAMH MpHU-
A3I0T UM TIEPBOPONHYIO H3LICKAHHOCTH,
KOTOpas COXpPaHWNACh IO HACTOSIIETO
BPEMEHH, 0CO0SHHO Y IMYGCOKOBOTHBIX
cTedeNbyaThIX MOpcKHX nHawil, Bec-
cTe0eIbYaThie MOPCKHE JIUIHH BCTPEYa-
I0TCA B HEMIYGOKHUX BOJAX, OHM ABJAIOT-
€A PACTIPOCTPaHCHHEIME K APKHUMH Mpe-
CTABHTENAMH COOOGILECTE KOPATIOBBIX
pudoB.

Mopckue AMHUM — caMble IPEBHHE
M3 HbIHE XHMBYLIHX TAKCOHOB HIJIOKO-
xnx. Mx McKomaeMble OCTaTKH BCTpe-
YalTCA ¢ paHHero xemMOpHuda, OKojo
570 muH ner Ha3ax (110 HOBBIM JAHHBIM,
HIKHAA TpaHWUIa KeMOpHA JaTHpYeTCs
540 —545 mnn met nazag. — Ilpumen.
ped.). DTo He 03HAYAET, YTO BCE OCOBEH-
HOCTH OpTaHM3aI[Md MOPCKHX JHHMI
TIPUMUTHBHE, XOTHA TMATHAYIEBaA CHM-
MeTpHH, CHAAYMHA o0pa3 XM3HH U IO-
TpebneHIe BIBEIIeHHON ITHIIH NMPeicTABR-
JIAIOT XOPOWM NpHMep IezHoMopd-
HEIX [IPH3HAKOB HIVIOKOXHX.

OOPMA TEJA

Teno kpuHOHIEH COCTOMT H3 NPHKpe-
MHUTEJIRHOTO ¢TebeMbKa, KOTOpHIT Noji-
JNEPXKUBAeT MeHTAMEPHBIH AUCK ¢ OTXO-
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ASLUAMH pyKaMu (pUc. 28.54, A) Y cBo-
00OHO HBMUAYHIMXCA GeccreGenpYaThiX
MOPCKHUX JHNAHH cTebelieK, CBOMCTBeH-
HEI CcTeOenbuaThiM MOPCKHM JTHJIHAM,
TEPASTCS BO BpeMsA NOCTIAPBANLHOrG
passutuga (puc. 28.54, B). YUnenHcTIil
cTefeack 0Opa3oRaH CTOJNGHKOM XOpo-
LIO PA3BUTHIX CKEMETHHIX CKIEPHTOB U
MOXET OOCTHIaTh HOYTH | M, ¢JHAaKo
OOBIYHO OH HAMHOIO KOpo4Ye (a HEKOTO-
PEIC HCKOTIAEMBIE BHIB UMEH cTede/b-
k# 110 20 m). CreGenek npukpernngercs
K cyOcTpaty YIIOIEHHON NpHKpenH-
T¢HBHOMA IUIACTHHKOH HAH KOPHeNoao6-
HbIMH BBHIPOCTAMH — 3aBMTHIMH YCHKA-
MH (puc. 28.55, A). Xorg y GeccreGens-

Benen

IMuHHYAL

YneHHucTHE PYKH

YaTEIX MOPCKHX NHMHE (KOMAaTYIUAM)
crebeNek TepAcTesi, NMPOKCHMANbHblE
YCHKH OCTAIOTCA M OpMHPYIOT OIHC HITH
Gonee KoJseu BOKPYT OCHOBaHHS AMCKA
{cM. puc. 28.54, B). Yeuku KoMaTyiun
HAMOMHHAIOT NMITHYBIO AATIKY H HCIIOMb-
3VIOTCA A KPETIKOrO OXBAaTHIBAHHSA OO~
PH (cM. puc. 28.54, K; 28.55, I'). Oun
JNHHHBIE H TOHKHE ¥ KPHHOUAEH, KOTO-
pble MOKOATCH Ha MATKHUX JOHHEIX CyO-
CTpaTax, U TOJNCTBIE H H3OTHYTHIE ¥ BH-
OB, KOTOPHIE TIPULEIUISIOTCH K KAMHAM,
MODCKCH pacTUTEIBHOCTH H APYTHM
oObeKTaM.

IleHTaMepHBI AMCK ¢ PYKaMHM ABAA-
eTC IKBMUBATCHTOM Teia APYTHX HIJIO-

TR A .
.4;“’ "v““‘\ TerMeH
o
o 5 Kan
& y HKC
- -‘A

Ycuku

Puc. 28.54. Crinoidea, pueumss gopMa;

A — Prilocrinus pinnatus — cTe0eNbYATAA MODCKAA JHAMA C MATBIO pyKaMu; B — QUAMIIMHCKaA 30-pykas
Geccrebenruaran Mopekad NHNMA Neomerra acanthoster (NoKa’ans He Bee pyKH) (4, B — no Clark uz
Hyman L. H. 1955, The Inveriebrates. Vol IV. McGraw-Hill Book Co., New York)
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CpesaHHOE OCHOBaHHME PYKH
JensToBWIHbIE TLTACTHHKH

Porosoe otre pcTHE

/" AMBYNaKpaibHBIi
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Veukn _

AHAIBHBII
KOHYC

A b

BeiBOAKOBBIE
KaMepsl

[MuHHYAB 25
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ISl BBIBEACHMSE — \ \
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B

Puc. 28.55. Crinoidea, BHeurHss opma:

A — vacth crebesnbka mopekoit anmmn Cenocrinus asteria w3 Bectn-MHann, 1eMOHCTPHPYIOWIAS 3aBUThIE
yeuku; b — termen creGenbuaroii muwmun Hyocrinus, B — wacTh pykn BeccrebennuaToii MOPCKOIl JHINK
Notocrinus virile, npeacrasntes Komartyaua. AMOYIaKpaibHble HOXKKM He mnokasansl; I — dororpadus
HeiHe kuBylieii Oeccrebenbuaroit Mmopekoit auauu Comactinia echinoptera ¢ 10 pykamu; 5, B — Bua
¢ opanbHO# ctoponbl (A u 5 — no Carpenter uz Hyman L. H. 1955. The Invertebrates. Vol. IV. McGraw-Hill
Book Co., New York. Ilepenewamvieaemca ¢ paspewenus; B — ¢ uzmenenuamu us Hyman L. H. 1955. The
Invertebrates. Vol. 1V. McGraw-Hill Book Co., New York. Ilepenevamueaemca ¢ paspeutenus)

KOXHX U ToN06EH TAKOBOMY Y MOPCKHMX JKUM, y KOTOPBIX OpajlbHasl CTOPOHA ya-
3Be3n n ohuyp. Crebesiek mpuKperns- cro obpauteHa k cyberpary. JIuck kpu-
ercst K abopanbHON MMOBEPXHOCTH IHCKA, HOWJIEHt COCTOUT U3 ABYX uacTeit — abo-
a opajibHasi MOBEPXHOCTh MOPCKUX JIH- PaJILHOM CHIBHO OOBI3BECTBIEHHOM CO6-
HIIT oOpalieHa BBepX, B NPOTHUBOTIONOX- CTBEHHO YamieyK# (KaJIHMKC), KOTOpas BMe-

HOCTb OPYTMM HBIHECXHMBYIIUM HITTOKO- 1[aeT BHYTPEHHOCTH, M TEpPErnoH4YaTon



284 ITABA 28. ECHINODERMATAF

OPAJIbHOM CTEHKM AMCKA, Ha3bIBaeMOil
Kpuma (rermen). OHa ¢1ado oObI3BeCT-
BJICHA W MOKpBIBaeT YallleuKy MOZO0HO
TYTO HATSHYTO# Koxe (cM. puc. 28.54;
28.55, B). Por pacnonaraercd B LIEHTpe
WIH psiioOM, WIM Xe OKOJIO Kpas Kpbi-
IIIH, B 3aBHCUMOCTH OT BHga. I1are am-
OynakpanbHEX Xel0o00B pagHaNbHO OT-
XOOAT OT pTa, TAHYTCA Yepe3 KpHIY H
nepexomaT Ha pykH. IlomoGHo pry,
AHANBHOE OTBEPCTHE OTKPLIBACTCA HA
OPaIbHOH MOBEPXHOCTH, HO B MHTEpaM-
Oynakpe. 3a4acTyI0 AHAJIBHOS OTBEPCTHE
PACIIONaraeTca Ha BEpIIMHE BHITYKIIOC-
TH, HA3bIBAEMOH AHAJbLHbLIM EKOHYCOM,
KOTOpad MOIHMMAET €ro Ham NpHHOCH-
LUHM NMHOIEBHE YACTULIH TIOTOKOM H IO~
3BOMACT M30eXaTh 3arpa3sHeHHs TTHIIH
(exanbHBIMH MaccaMu (puc. 28.55, B).

Pyku pacnonaraioTcs panHaibHO IO
IIEPAMETPY AHCKA M XaPaKTePH3YIOTCH
UJCHUCTEIM CTPOCHHEM, TaK XK€ KaK M

crebenek. XoTs HEKOTOpBIE MPHMH-
THBHEIC BHAH MMEKIOT TOMBKO ILITh PYK
(cM. puc. 28.54, A), ocHOBaHHA PYK GOJNB-.
IIHHCTBA KPHHOHIEH pa3dBaMBalOTCH,
opMHpys, B 061IeH CAOXKHOCTH, AECATD
pyK (puc. 28:55, I'). llocnenyiouee pa3-
BETBICHHE MOXET AaBaTh HOIOIHH-
TeNbHbIE PYKM, KaK Y HEKOTOPBIX BHIOB

KOMATYNHI, KOTOPBIG MOTYT HMeTh OT 80

10 200 pyk. Pyku OGEYHO HMEIOT MEHEE
10 cM B AmMHY, ONHAKO Y HEKOTOPBIX
BHIOB MOTYT JOCTHTATh TIOYTH 35 cM.
Kaxnaa pyka HeceT GHIaTepaabHbiil
PN IEPHUCTO-PACTIIOKEHHEIX CYCTABYA-
THIX NMPHIATKOB, HAa3biBACMEIX MHAHYAA-
M (cMm. puc, 28.54; 28.55, B). Pyka u
IHHHYAB HAMOMHHAXT IEPO, YeM H
00BsACHASTCS aHIMHIICKOE HasBaHue Gec-
cTeOETRYATEIN MOPCKHX NIWIHI «feather
star» — TEPHCTHIE 3Be3Abl. I1aTe amGy-
JIAKPanbHEIX XKeNoGOB Ha KpbllIe pa3Ba-
HBAIOTCA { TAHYTCA MO OPANBHOI [TOBEP-
XHOCTH PYK H nmuHHyA Kpad xenobop
HECYT NOABICKHBIC WHTKH-JIONIACTH, KO-
TOPbIE MOTYT BBIIABATHCS WIH MPUKPbI-

BaTh kenoG (puc. 28.55, B). Ha BHyt-
PeHHEH CTOpOHE KaXOoil JNOomacTH pac-
TIOAranTcd TPH aMOYNaKpalibHBIC HOX-
Kd, COBEIHHEHHBIE B CBOHX OCHOBAHH-
SIX B TpUIAET (CM. pHC. 28.56, F).

CTEHKA TEJA

Teno KpHHOMIEN ONETO KYTHKYNOH H
SNMUASPMUCOM; MOCIEIHNE JINILIEH pec-
HHYECK, 33 HCKIIOYeHHEeM O0ACTH B aM-
GynakpanbHbIX Xeno6ax. [Tox snyaepmu-
COM pacloNaraercs COoeiHHMTENLHO-
TKAHHEBIA CHOM, KOTOphIt He OpMUpPY-
eT OTYETNMBYIO AepMY, CKOpee, OH HMe-
€T MPoacIKeHUS B Gosiee IMYGOKUX CAO-
SIX COCOUHHUTENBHON TKaHH. CKeJleTHbIe
CKJIEPHTHL BCTPEYalOTCA Ha BCEM TPOTA-
KEHHH coeINHUTeNLHOM TKaun, Crebe-
JIeK, YCHMKH, PYKH M MTHHHYJIB BBITIAAT
TBEPABIMH 6Gnaroaapsa HX BHYTPEHHEH
CTPYKTYPe, MOUTH LUSMHKOM COCTOSLUEH
H3 CEPHH TOACTHIX, MONOOHBIX MO3BOH-
KaM, CKJEPHTOB HaJIHYHEM KOTOPHIX
00BACHAeTCA UWNeHHCTDH BHEWHME BHA
3TUX TIPUIATKOB (cM. pue. 28.54). Cyc-
TABYaTHE TIOBEPXHOCTH CKIEPHTOB PYK
(OpaxMaldbHBIX CKASPHTOR) o0ecneyyBa-
IOT UX OrPaHHYCHHYIO MOABHXHOCTH,
noaoHHO cKaepuTaM pyk oduyp. Cxie-
pUTBL cTeOeNbKA CUEIIIEHb 00Mee KecT-
KO 1O CPABHEHHIO ¢ «KOCTOUKAMH» PYK,
OMHAKO H 30eCh BOIMOXHO HEKOTOpOE
usrnGanue. CraepHThl creGenbKa, YoH-
KOB H PYK CBA3AaHEl BMECTE KOJUIAr€HO-

- BbIMH BOJJOKHAMH — JHTAMEHTAMM, KO-

TOpPHIE IPOHU3HBAIOT IIOPHCTOE CKeJET-
HOe BellecTBO. Kak M y ApyTHX UTROKO-
XKHX, 3TH JIMTAMEHTH MOTYT ORICTPO Me-
HATbL CBOIO KOHCHCTEHIHIO OT SMAcTHY-
HOTO K XKeCTKOMY, HO3BOJIAS XHUBOTHO-
MY CBEPTHIB&TD PYKH, HCIIONIBL3YA MBILI-
UBl-crubareny, Wid (PUKCHPOBATh HX B
PAa3BEPHYTOM ANA NUTAHMUA TONONKEHUM,

BHyrpeHHss o6nacTh AUCKa MOPCKHX
JMAAA BMEIIAeT MUKLIEeBAPHTEJbHEBIH
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TP4KT, a TAKXKE UECAOMHYECKHE W KPOBe-
HOCHBIE KaHaNbl. MeXIy 3THMH OpraHa-

MH pacnojaraloTcd oOLI3BeCTBAEHHBIE

ME3IEHTEPHH, YTO ABIACTCA YHHKATLHBIM
npusHakoM Crinoidea.

MYCKVYJATYPA H JTIOKOMOIIHA

Q60cobneHHbIe MBIIII[BI OrPAHHYEHE]
PYKaMM H IIMHHYNAMH, XOTA IMHTEIH-
ANBHO-MBIIIEYHEIE KIETKH BBICTIIAIOT
YYaCTKH PasTHYHBIX LISTOMHYECKHX NpO-
CTP2HCTB, 4 UHIWBHAYANLHBIE MHBIILECY-
HBI€ BOJIOKHA TIPOXOIOAT B COSIHHHTEb-
HHE TKaHM Tena. Koco ucdepuyeHHbie
MBIIUBI-CTHOATEAR, KOTOPHE TAHYTCH
MEXIY OPANIBHEIMU KDAAMH PYK U CKJe-
PHUTOB MTHHHYN (GpaxHaTBHBIX CKISPHTOB,
cM. pHc. 28.59, B), crubaloT (CKpyyHBa-
I0T) PYKH ¥ OHHHYIBL. PacripaeneHue
STHX NPUIATKOB, OYEBUIHO, ABMICTCI pe-
3YJIBTATOM PCAKUHAM SAACTHMHBIX MeEX-
OpaxHaabHBIX JTHTAMEHTOB.

Cre6enpyaTeie MOPCKHE JIWIMH B HAK-
fosblleil cTemeHU OrpaHHYeHbI B CTH-
OaTeNEBHBIX IBHXECHHAX cTebeibKa, CrH-
6aHUK W BHTATHBAHHH DYK H NHHHYIL,
ONHAKO HEKOTOpEIE U3 HMX MOTYT Mel-
JICHHO TION3aTh 1O MOPCKOMY IHY. Jlu-
IIeHHbIE CTeOENbKa KOMATYIMABI, OTHA-
K0, cB0GOIHO IBIDKYTCH M CTIOCODHBI KaK
K IV1aBaHHIO, TAK H K nomsannio. Bo Bpe-
Ms DBUXEHWUSA OpalbHas MOBEPXHOCTD
BCeraa HampaBieHa BBepX A0 TeX Iop,
NMOKa XHMBOTHOE CNYYaliHO He OTpOKH-
HeTes. Buinpsamiaiomnii pedmmeke, ove-
BAIHO, KOHTPONHPYETCA THIMOTAKCHCOM
YCHKOB ({X peaKkuveil Ha CONPHKOCHO-
BeHHE ¢ cyOcTpatoMm. — Ilpusey. ped.).

- beccTebenbyaTeie MOPCKHE JWIHH
IUIABAIOT, MTOCUSPEOHO MOAHNMAA H OITyC-
Kagd pyKH. ¥ 10-pykux BHIOB Kaxnas
BTOpas pyKa OnycKaercsi BHH3, B TO Bpe-
M4 Kak OCTaBLIMecHd PYKH HBHXYTCA

BBepx. Buapl ¢ Gonee yem 10 pykamm.

PYKH TUIABHO JBHXXYTCA TPYIIAMH IO

MATh, HO MOCIEAOBATENbHO, YTOOR NMOJ-
3TH, XKHBOTHOE NOTHHUMACT CBOS TEJIO HAl
CYGCTpaTOM M ABMXKETCS Ha 3arHYTBIX
Kuu3y pyKax. JKHBOTHOE 4acTO UCTIONb-
3yeT PYKM W THHHYIBI, KOTOpbIe CHAG-
KEHB! MUHHATIOPHBIMH TEPMUHATBHEIMU
KPIOYOYKAMH, YTOOBI LICIUIATRCA 3a He-
POBHOCTH cy6CcTpaTa, HOATATHBAACH 110
BEPTUKANEHHM ITOBEPXHOCTAM,
Beccrebenbuarsie MOpCKHE JHIAHM
IUIABAIOT H TTOJ3A10T TOMEKO HA KOpOT-
K¥e AUCTAHUMH, U ILTAB3HHE ABIIETCH,
no GoablIeR YacTH, CACHTENBHOH pe-
akuueil. B HopMe OHHM Ha IJIMTENIbHEIC
TIPOMEXKYTKHU BPEMEHH TIPHHEIUIAIOTCA K
JHY IIPH MMOMOLIH XBATATS/ILHHX YCHKOB.
MHorue MeKoBOIHEIE BHABI BEAYT HOY-
Hoil ofpa3s xu3HH. TpH BHEA U3 pPOAOB
Lamprometra, Capillaster u Comissia c Ko-
paymoBsix pudos KpacHoro mopa B te-
YeHUE THA NpIYYTCAd B PACHISTHHAX KO-
paincB, OCTABAASA CBOM PYKH IUIOTHO
CKpYYEHHHMH (CM. pHc. 28.57, A). TIpn
CHIDKEHHH UHTEHCHBHOCTH CBETA BO Bpe-
MS 3aX08a COMHLA OHH BEIION33I0T U3
YTOJIKOB, TIe MPATANNCh OO 3TOT0, Ha-
BEPX, 3aHHUMas IMO3HLUHH HA BO3BHILLIE-
HUH, TOe UX PYKH pachpaBiqioTca A
obecriedeHUA NHTAHHA. Bumkl, Hacens-
oLye Gonee FTyOOKHe BOAE, MOTYT OLITE
HEHOABMXHBIMU. MHOIMe 3K3eMILIPBI
IBYX BUIOR H3 polos Decametra u Oligo-
metra COXpaHANU OOHO H TO K& MWIO-
XeHHe Ha NOPrOHHEBOM Kopamie Ha ITy-
GuHe 0K0M0 30 M B TeUeHHE HeCKOMLKHX
MecsaleB, OHH JIHIHb CKPYYHBAH CBOH
PYKH B OTBET Ha AHEBHOE OCBELICHHE.

IMMHIIEBAPUTEIIBHAA CUCTEMA
H MATAHHE

KpuHounen npegctapasaior coboii
MACCHBHBIX NMoTpeduTencii BIBELICHHOM
B TOJIE BOABI MUK, OHHU MoJaramTed
Ha OKPYXAIOHIKE IIOTOKH BOIbL, AOCTAB-
NAI0IIHe UM NIAHKTOH H YACTHUH OeT-
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Puc. 28.56. Crinoidea, dynkumnonarsHas TpakY R

Mopdonorust amByTaKpaTbHBIX HOXEK, He-
MOJIb3YEMBIX [UISI TIUTAHWUSA B3BEILIECHHOIM
MAILEH:

A — BBLITAHYTOE MONOXEHHE MEPBHYHBIX aM-
OyrakpaabHbIX HOXEK BAONb MUHHYI (namui-
Jibl He BUIHBI) Y BeccrebensuaToil tunun Floro-
metra serratissima; b — B ambynakpaisHOro
xenoba Ha yuactke nMHHYALL Antedon bifida.
OnHa amBynakpanpHas HOXKa o6ckabnusaer
PECHHUYHBIA TPakT aMOyIaKpalbHOrO Xenoba
U TPETHYHYIO aMOylnakpaibHyIo HOXKY (5 —
usz Lahaye M. C. and Jangoux M. 1985. Func-
tional morphology of the podia and ambulacral
grooves of the comatulid erinoid Antedon bifida.
Mar. Biol. 86: 307—318)

pura. Bo Bpemsi muTaHusi pyku M MUH-
HYJIbI J€PKATCsl pacpOCTePTHIMH, d AM-
OynakpajbHble HOXKH BBITIPSIMICHBI.
JIuineHHbIe MPUCOCOK aMOynaKpaibHble
HOXKHM HAarlOMHHAIOT KPOLIEeYHbIE w1y~
MANTBLA W HECYT BIOJb BCEH [UTMHBI MATHIT-
JIbl, CEKPETHPYIOIIHE Cu3b (puc. 28.56).
Tonbko BROML aMOYIaKpaTbHBIX KeEo-
6oB amMby/1aKpaibHbIC HOXKHM Ha TUHHY-
Jlax cobpaHbl B psuibl TpuruieTos. Ilep-
BUUHAs amOyiakpaibHasi HOXKKA KaxK10-
ro TPUIUIETA JUIMHHAs, XOPOLIO 3aMeT-
Hasl ¥ pacrpaBieHHast, 1 OObeIUHEHHBIE
BMECTE NepBUYHbIE amMOynakpalbHbie
HOXKH NHHHYJIbI (DOPMUPYIOT CETh LIS
3axsara nuiuu (puc. 28.56, A). Yactuu-
KM IHUILK, TPUKIIEUBLINECS K aMOyiak-
pajibHOM HOXKe, CMaXWBalOTCS B BbI-

¥
[Manumis

ambynakpaisHas
HOXKa

£

Tna amaw T

CTJIAHHbIN CITU3BI0 aMOYIIaKpaNbHbII XKe-
106 (puc. 28.56, b). B 3asucumocTi ot
BHJA YACTHYKA MOXET MEPEeHOCHTHCS
npsaMo 1Mo Xenoby, nepebpackiBaThCH
MOTOKOM BOIIbI HA TPETUYHYIO aMOy1ak-
PATBHYIO HOXKY WM MATKO cOCKabiu-
BaTBLCH JionactaMmu (puc, 28.56, 5). Pec-
HUYKHW TPAHCIOPTUPYIOT KPYITUHKH T~
IIM BHU3 110 XeJ100y K pOTOBOMY OTBEp-
cruio. Jlomactu dyHKUMOHMPYIOT TO
Oosiblelt yacTh Kak BOKOBBIE CTEHKH B
rybokux aMOyJIakpaabHbIX XKenobax.
Lieankom miuHa aMmbynakpanbHoil mno-
BEPXHOCTH, YIABIAWBAIOIICH YacTHLIBI
MULLA, MOXET OBITH OTPOMHOM. Y sMMoOH-
cko# crebenbuaroit nunuu Metacrinus
rotundus, nMeiolei 56 pyk ¢ nuHHYIA-
MM (IpUYEM KaxXaasi JOCTUTaeT B [UTMHY
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24 cm), ofIast JMHa aMOyJIaKpaTbHbIX 4YECKOI'0 Beepa, OPUEHTUPYS WX MeprieH-
xenobos pocruraet 80 M. OUKYISIPHO K TeueHuio (puc. 28.57, B).

[TuTaommecs TMIMKA AepXKaT PYKU B B TakoM MON0XeHUU COCeHHE NMUHHY-
OIHOM IUTOCKOCTH WK B BUJIE napabomm- Jbl ¥ amMOynakpaabHbie HOXKH (hopMHU-

Puc. 28.57. Crinoidea, nonoxeHust pyk y HbIHEXHBYILIMX KPHHOMEIH:

A — nHeBHOE (CKpydeHHOE) mofoxeHue pyk y becerebenbuaroit Mopckoit smun Heterometra, 8 9rom
MONIOMKEHNH JIMIHSL He muTaetcs; b — Geccrebenpuaras mwmma Commissia u3 KpacHoro mopsi, Kotopas
ofHTaeT B pacuie/MHAX HA KOPALIOBBIX pudax, MUTaolaacs npu NoMOUM BHICTABICHHBIX PYK; B —
nuTaLmecs Kpuxonien Bo Maopuackom npoanse Ha raybuue or 600 1o 700 m. Jlnaus Ha HOBEPXHO-
CTH TYOKM JAEpKUT CBOM PYKM B (hopMe BEPTHKANLHOrO Beepa. Tpu HaKJIOHEHHBIE MOPCKHE JIHJIMH
(Diplocrinus) hopmupyior napaGonuueckie Beepbl, KOHIILI PYK HANMPABIEHH! MO TEMEHHIO

M.lps/ljurassicaruf
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PYIOT OTHOCUTENBHO IUICTHYIO CeTh 1A
YAABIMBAHHA B3BSHICHHON NUIUA, Me-
KOBOJHEE KOMATYJIHAbI MOTYT TaKXe
OCTABAThCA B 3aLMTHBIX paciieNyuHax, a
PYKH NpPOTSATHBAaTh HapyXy B HECKOJb-
KUX HanpapneHuax (puc. 28.57, B). -

[MyeBapHTeNBEHAA CHCTEMA HAXOOUT-
¢ B aucke. Por Beger B KOpOTKHI MH-
IeBO, KOTOPHIA 3aTéM OTKPHEBAeTCH B
KuitieysHuK (puc. 28.58). Knmeunas tpy6-
KA CITyCKaeTcsd OT PTa BHH3 M COBEPILIAcT
IIOJIHAIA 06OPOT BOKPYT BHYTPEHHEIT CTO-
POHBI CTEHKH 4alneykd. TepMHHaNbHas
JACTh 3aTEM MPOXCOUT HABEPX {OPAJIbHO)
B KOpPOTKYIO NPAMYIO KHIUKY, KOTopas
OTKPHIBAETCA aHATLHBIM OTBEPCTHEM HA
BEPXVIIKE aHANbHOTO KOHYCA.

OyeHb HEMHOTOE M3BECTHO O (PU3HO-
JIOTHH MHILUEBAPEHASA, XOTA NpPeanoaara-
€TCS HaJIMYHE KaK BHEKJIETOYHOrO, TaK
H BHYTPHKJIETOYHOTO ITHIIEBAPDEHUA B
kHlIeyHHKke. HenepepapeHHBIE OCTATKH
BBIBOJATCS B BHAE KPYIHBIX, IVIOTHEIX,
CLIEMEHTHPOBAHHEIX CJIM3bIO KATHIIIKOR,
KOTOpEIC BRIMANAIOT H3 AHAJNBHOIO KO-
HYCa HA NOBEPXHOCTh AMCKA M. 3aTeM
OKOHYATENbHO CKATHBAKOTCA ¢ TeNa.

BeTpamueca JUBSPTHKYNE

HpocTpie AUBEPTHKYIH

AHANBHHI KOHYC

BCC U BHYTPEHHHN
TPAHCIIOPT

BCC xpunouneii nono6Ha TakoBoi y
APYTHX HIMIOKOXHX, OTHAKO O0magaer
IBYMA CYIUECCTBEHHBIMH OTAUYHAMH.
OnmHO M3 HHX 3aKMIOYAETCd B TOM, YTO
KPHHOHIEH NUILUEHH MaipenopoBOi
nIacTHHKK. BMecTo 3Toro opanpnas
NMOBEPXHOCTh HECET MHOIrOMHCIEHHBIE
(3a4acTyIO COTHU) HHAHBHIYA/ILHEIE Ter-
MeHAJbHEIE NOPH, KOTOPHIC BEAYT 4epes
KOPOTKHE [MOKPOBHBIE KAHAIEI IIPAMO B
NePUBHCLEPATBHEIN LIETOM (pHc. 28.59, A).
Hdpyroe OTAHYME COCTOHT B TOM, 4YTO
KOJIBLICBOH KaHaN JacT Havyano MHOTO-
YUCAEHHBIM (10 HECKONBKY B KaXIOM
HHTEPpaIMyce) KAMECHUCTBIM KaHATAM,
KOTOpBIE TAKKE OTKPHBAKTCHA B TEpH-
BHCUEepatbHBRN LenoM. Ipeanonoxu-
TEIbHO, MOPCKAs BOIA MOCTYIIACT B TET-
MEHAIBHEIE MTOPH H IEPHBHCIEPATBHBI
HenoM, a 3areM Hakaumbaetrca B BCC
KaMeHHCTHIMH KaHanamu. Takada opra-
HU3aUUA HAIIOMHMHAeT KJNOaKaJbHEIE

. IIPOTOKH, TIEPHBHCLEPANTLHBI UETOM U

BHYTPeHHHE KaMEHUCTHE KaHasiel Holo-

PotoBoe OTBEPCTHE

Mumeson

IMpamaa Kuwka

AHANTEHOE OTECPCTHE

Puc. 28.58. Crinoidea, nueBapuTeNbHuI TpakT Beccrebenvyatoit nunun Anfedon bifida, pun
¢ opanbHoii cTopOHHL (no Chadwick, uz Hyman L. H. 1955, The Invertebrates. Vol IV, McGraw-Hill
Book Co., New York)
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thuroidea. OTX0HS OT KOJBLECBOIO Xa-
Hana, KaXAblii paguanbHbiil KAHAM pa3-
JBAaHBAETCH, YTOOH BOMTH B KaXIYIO U3
10 pyK, ¥ TIOCBINAET TIO JATEPAlbHOMY
KaHATY B KaXnyio MHHHYNY (puc. 28.59).
HeGoablioe OTBETBIEHHE JATePabHOTO
KaHala CHabXaeT KaxIylo TpoHKy aM-
6yNaKpaJbHBIX HOXEK. AMIIYNB OTCYT-

CTBYIOT, U THAPABIHYECKOE TABNCHHE A -

pacnpsaMIeHHs aMOynaKpaTbHBIX HOXEK
CO3JaeT¢sd COKpallleHHEM pPagUuaIBHOTO
KAHAaAa, B KOTOPOM HMEIOTCA OXBATHBA-
IOLLHE €TO MBIIIEUYHBIEe BOIOKHA.

TtepHBHCUEPANBEHEIA LENOM 3aHHMAa-
€T BeCbh JHCK M IIPOCTHPAETCA B PYKH H
NHAHHYIBI (pHc, 28.59), On cmoxHo oA -
pa3IeNsaeTca ME3CHTEPHAME HA CETh CO-
O0LIAIOMIMXCS IPOCTPAHCTR, GONBIIHH-
CTBO KOTOPEIX HMEET CIICHHANLHBIE Ha-
3BaHHS, OCHOBAHHEBIE HA AaHATOMMYECKOM
MOJIOXKEHHH KIH CBA3H CO clielH(pHYec-
KHM OPraHOM.

BHyTpH IHCKa NMEpHBHCLEPANTbHBIN
LEJIOM OKPYXaeT KHMIICUHHK, a TaKXe
VHHKANBHYIO CTPYKTYPY — aKCHAJIBHEBIA
opraH (puc. 28.59, A). ARCHAIBHLIH opraH
npeactapnser coboil KPpYMHBIA KpoOBe-
HOCHBIA COCYyI, BMELUAIOWIHH MTYIOXK Clie-
MO 3aMKHYTHIX THUTENHANBHBIX TpYOO-
4eK HEeH3BeCTHOTO HAIHAYCHMA. ¥ CTe-
OenbyaThiX JHIHUIA aKCHANBHBIN OpPraH
MPOXONUT N0 HEHTPY cTe0enbKa U OKpy-
XAeTCA TATHI0 OMHHAKOBBIMH IO Pa3Me-
PY KOMITAPTMEHTAMH MEPHBHCLEPATTBHO-
To uenoma. Bce BMecTe OHM HOCST Ha-
3BaHHe NSTHEAMEPHOTO oprana. C akcH-
ATLHBM OpraHOM CBA3AH MOKPHTHIH 10-
JOLIATaMH YYaCTOK, TYOUATOE Teno, ue-
pe3 KOTOPHI OCYLISCTBIIACTCH YNbTpa-
¢unsTpalkg. OH MOXKeT OHITH FOMONO-
IHY¢H OCEBOMY KPOBEHOCHOMY COCYHY
Eleutherozoa (aKcnaibHaa Xenesa).

BeTBH MEepHBHCUEPANBHOrO IENoMa
BXOJAT B PYKH M TMHHYAH. Kaxnas pyka
BMEHIACT OGMAATEPANBHYIO APy OPAIbHBIX
LIeTOMHYECKHX TIONOCTEH H HemapHYy1o
abGopanpHy0 nosocTh (puc. 28.59, 5).

10 Pyanepr 1.4

B MecTe, rae MMHHYNa COeAHHSETCS C Py-
KOH, OHA TMOJAYYAeT BETBE OT ONHOH M3
OpaNbHBIX MOMOCcTell, a Takke oT abo-
PAAbHOH MOJOCTH. DTH IBe TOIOCTH
OOBENHHAIOTCA KAHAIAMH IO ANHHE TTHH-
HwIHL, [10TOK KHAKOCTH (€10 TOHAT pec-
HIYKH) HaNpaBieH U3 NOAOCTH AMCKA B
abopaNBHYIO NOJOCTh PYKH U K AUCKY
H3 OpaJbHEIX MoaocTeil. CKOpOCTh Te-
geHH MOTOKa cocTasiaser 1 mm/c. Ta-
KKHM 00pa3oM, NepHBHCLUCPAIBHBIA 1Ie-
oM npeacTapIsseT ¢ofoil OCHOBHYIO
LMPKYIATOPHYIO CHCTEMY B AUCKE, pYy-
Kax M MMHHYNIAX KPHHOWICH.

FUMOHeBpaNnbHLIN LUENOM MpPeacTaB-
JIEH THIOHEBPATbHBIM KOABLIOM H paTH-
aNbHBIMH KaHaJaMH, IIpH4YeM 00e CTPYK-
TYPBL T€CHO CBSI3aHBI ¢ KOJBIEBHM M
paguHaibHbIM KaHataMH BCC, omHako
OHH TUIOXO Pa3BHTH H HMX (PyHKUMA He-
¥3BeCTHA. TeHUTAIBHLIH 1e0OM HE NON-
HOCTBIO OTAeNEH OT OpAIBHOI B abopanb-
HOH BeTBedl NEPUBUCLCPAIBHOTO LEN0-
Ma, OH COTPOBOXIaeT TOHAABI B KaXA0H
pykKe (M. «PasMHOXeHMe»; puc. 28.59, 5).

HeHTpoM KpOBEHOCHO CHCTEMH SB-
JHIETCH OPANbHOE KPOBEHOCHOE KOJIBLO,
KOTOPOE AAST HAYANO aKCHAILHOMY Opra-
HY — CeTKE KPOBEHOCHBIX COCYAOB B
LUESJIOMHYECKHX ME3CHTEPHAX, a TaKKe
CIHOMY WIM IBYM paIHuaIbHBIM KpPOBe-
HOCHEIM KaHanaM I KaXIol pyKH.
Cepalie OTCYTCTBYET, XOTA CUWTAETCH, YTO
aKCHaJMbHBIH OpraH mynscHpyeT. KpoBb
OecLBeTHA.

TA300BMEH H 3KCKPELIHA

AMOynakpanbHEEC HOXKH ABISAIOTCA
OCHOBHBIMH OpraHaMH ra3o00MeHa, a pa3-
BETBIGHHBIE PYKH 00pasyioT TOBEpX-
HOCTBh OTPOMHOH Iutowagu, Oaarogaps
YeMy OTTIANAET HYXKIA B KaKMX-THGO Apy-
IHX CIIEHHANBHBIX PECITUPATODHBIX Opra-
Hax, KOTOpbIe UMEIOTC ¥ DONBIIHHCTRA
APYTHX HTIOKOXHX. He H3BECTHBI ¥ KpH-
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 Puc. 28.59 Crinoidea (Geccrefenpyarsiec MOPCKUe JIMAKM), CX€MAa BHYTPEHHEH aHATOMHH:

A — BEPTUKANBHBIH CPe3 MHcKa, DSMOHCTPUPYIOUMH OCHOBAHME OTHON M3 pyx (cIipaBa) H OMHH W3

yeukoB (cresa); 5 — momepevHbit ¢pes pyKM M BPOJONBHBIA cpe3 OOHOH H3 TTHHHYI {ykopoueHa) (ocHo-

sano na Lang A. 1894. Lehrbuch der Vergleichenden. Anatomie der Wirbeliosen Thiere. Gustay Fischer Verlag,
Jena. 1197 pp.) ’

HOMIEH W CIeUUANIH3UPOBAHHEBIE 3KC-
KpeTopHHe opraHbl. BepodarHo, OHH B~
JAIOTCA AMMOHUOTENTHYECKMMH (T. €. BH-
AEJSIOT NPOIYKTH a30THCTOro OOMEHA B
BHE MOHOB aMMOHMA. — Jlpumey. ped.).

HEPBHASA CHCTEMA

C10XHasi HEPBHASA CHCTEMA KPHMHOH-
Iei 00pa’oBaHa TPeMs B3aUMOCBA3AHHEI -
MH oTaelaMH. OpanbHasd 3KTOHEBPANb=-
HAA CHCTEMA, ABIAIOLIAAcA CEHCOPHOI,
TOMCONOTHYHA OJHOMMEHHONH CHCTEME,
OOHAPYXMBAEMON ¥ APYTHX UITIOKOXKHX.
OHa COCTOMT H3 BHYTPHIITUAEPMATLHO-
FO HEPBHOIO KOJIbIIa BOKDYT PTa H [ISTH
pamHanbHEIX HEPBOB — 110 OJHOMY B
Kaxao0i pyke (cM. puc. 28.59, A). 9kro-
HEBPANBHAA CHCTEMAa HHHEPBUPYET CEH-
COpHBIE KINETKH 3MANePMHUCca M aMOyaak-
panbHBIX HOXeK. OcTaBlunecd IBa OTAe-
f1a HEPBHOW CHCTEMBbI — THIIOHEBpaih-
Had H SHTOHEBpalbHad — ABIAAIOTCA
MOTOPHSIMH 110 3HAUEHHIO U 06¢ MOTYT
GBITH TOMOZIOTHYHBIME THMOHEBPAIBHOH
CHCTEME OPYTUX HIIOKoXMX. OIHAKO HI
OJHA H3 HUX He PAcIOQIaraeTcsa B IHMO-
HEBPATBHOH 1IEIOMHYECKOM BBHICTHJIKE,
a4 CKOpee — B COCAHHWTENLHOH TKaHH
Tena. LleHTpoM runeRespansHoll cACTe-
MBl SBJACTCH OPAJIBHOS KONBLO, OT KOTO-
pOro OTXOOAT PAalHANLHEIE HEPBHL X Y-
KaM H TIHHHynaMm (cM. pHc. 28.59, B).
BTH HepBbl HANPABIAIOTCS K MyCcKyla-
TYpe aMOyIaKpaTBHEIX HOXEK M JPYTHX
cTpyKTYp. [1aBHO# MOTOPHON CHCTEMOH
ABASETCA JHTOHEBPAJNBHAA CHCTEMA,
LEeHTp KOTOpo#l mpeAcTaBieH oObeMH-
cTOH YallleBHAHOI Maccoil Ha abopailb-
HOM KOHLIE Yanreyky (cM. puc. 28.59, A).

Ot 3T0#1 Macchl MSITh GpaxXHaNbHMX He-
PBOB TAHYTCA K MbllUIHAM-CrBOaTEIsIM
PYK M TTHHHYA {cM. puc. 28.59, A4, b).

BOCNNPOU3BEJEHHUE

KpHHOHIEH XOPOIIIO pereHepupyIoT B
B 3TOM OTHOILEHHH MOZOOHHE acTEPOH-
Iesam H opuyponaeaM. Pyxa dacTudaHO
MK LETMKOM MOXeT DHTE OTOpOIIeHa,
eCJTH ee CXBATHIN HJIH Xe OHa TIoABepr-
J1ach HeGMaronpHATHOMY BO3ACHCTBHIO
okpvxalowmei cpensl, IloTepsaHHaa pyka
3aTeM pereHepupyeT. Habop BHYTpeHHIX
OpPraHOB B KAJIMKCE MOXET percHepHpo-
BaTh B TEUCHHC HECKONBKHX HeleNb; Ta-
Kag pereHepanusa MoXeT OBITh BaXHa s
BEDKHBAHHA PANOM C XHIIHBIMU phiba-
MH. KnoHanbpHaA penpomykuus v KpH-
HOUIEH OTCYTCTBYET.

KpuHOM#eu pa3feNbHOIMOMNb, TOHa R
PaCcTIONOXEHBI B MMHHYNAX (OOBMHO) K
pykax (B HCKIIOYUTEJIbHBIX CIY4asx)
(cM. puc. 28.55, B; 28.59, B). He Bce
IMUHHYAB ABASTIOTCS PeNPOIYKTUBHHMH,
a JIMIIB Te, ¥TO DACNONAraloTcs BAOJb
MPOKCHMANBHOHN TOJOBHHBI pYKH. Kax-
Hasi TOHAA COCTOMT M3 TeHMTANTBHOM TPY-
GOYKH (PaXHCa), 3AKLIOUEHHON B FeMaTb-
HBIH (KpOBEHOCHEI) CHHYC, KOTOpBILI,
B CBOKY OMepElb, OKPYXEH IeHHTATEHHIM
nenmoMoM. Koraa aifliekneTky wWid Criep-
MATO30MIEl CO3PEBANT, UX BBHIBEICHHE
OCYHIECTRIIACTCA 33 CYET PAa3phIBa CTEHOK
TMUHHYNLL, H SALEKAeTKH U CIIepMaTo-
JOMAEBI BEIGPACHBAIOTCA B MOPCKYIO BOMY.
Y Anfedon u Opyrux poaos diila npu-
KPEIUIMIOTCA K BHeNrHe#d MOBEpXHOCTH
MAHHYA, Gnarogapd cekpellHH KJISTOK
AMHAEPMAIBHELX Xene3. BeumyiUieHue U3
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SALA OCYLIECTBISIETCS HA JTMUYMHOYHOI
craguu. XONOAHOBOJIHBIE KPUHOMIEH
(MHOTHE aHTapKTHYECKHE (hopMbl) BEI-
HAIIMBAIOT ANLA, KK 3TO AEal0T U Apy-
M€ UTIIOKOXHe. BLIBOIKOBBIE KaMepsl
NMPpeacTaBastioT coboi MelKOBHIHBIE
MHBArMHALMW CTEHOK PYK WIH MMHHHYI
MO COCEACTBY C FeHUTATLHBIMM KaHaIa-
MH, a AiLa, BEPOSATHO, MOMANaloT B BhI-
BOJIKOBYIO KaMEpY 3a CYeT pa3phiBa CTEH-
Ku KaHana (cM. puc. 28.55, B).

PA3BUTUE

Factpynsums nono6ua TakoBoit y Mop-
CKUX 3Be31 U rosotypuii. Bo Bpems dop-
MUPOBaHMS LIEJTOMUYECKUX MELIKOB 3a-
POABILI YAIMHSETCS, a 3aTeM TePEXOIMUT
B CBOOOIHO MIABAIOLIYIO JTHYHHOUHYIO
craanio. JInuuHka KpuHOMACH — Hemnu-
TAIOLIAACS TOJHONSIPHS, HATTOMUHAIOLLAS]
Aonuospuio ronotypuii. OHa umeer 6o-
YOHKOBHIIHYIO (hopMy, obanaer anmmkaib-
HBIM MY4KOM PECHMYEK Ha MepeaHeM
KOHIIE, a TaKXe YeThIPbMSI WM MSTHIO
PECHUYHBIMU 0bonkamu (puc. 28.60, A).

[To 3apepmennn cBoGoaHoMIaBa0O-
HIETO CYLUECTBOBAHUSI JIOMMOIAPHS OCe-
JAaeT Ha IHO W MPHUKPEIUISIETCs MPH Mo-
MOLLIH XKEJE3UCTOr0 CPEeAUMHHO-BEHT-
PaIbHOrO Yriy6iaeHUus: (MIPUKPENTHTENb-
Has SIMKa), pacrnoloXeHHOro 0KOJo
anMKanbHOro nmyvka. Tam Xe npowucxo-
ITUT BBIDAKEHHBII MeTaMopdo3, KOTOpHIii
MPUBOAUT K (DOPMHUPOBaAHUIO MUHHATIOP-
HOM CHAOXEeHHOM CTeBENbKOM MaeHb-
KOH cuasvel TuiuH. Y KOMaTyIuI me-
TaMop(o3 TaKXKe 3aKaH4YMBAETCS CTe-
OesbuaToi cuasueii cranueil (nenTakpu-
HOMJI), KOTOPasi HATIOMUHAET MUHHATIOP-
HYI0 MOPCKYIO junuio (puc. 28.60. B).
lMenrpakpunonn y Antedon uyts MpeBbl-
HIaeT B JUIMHY 3 MM, KOIa y HEro rno-
ABJISAIOTCSA PYKM, U CO BPEMEHU MpH-
KPEIUIeHUS TOTHONSIPUM 0 AOCTUKEHNS
TOM CTAAUU JIOJKHO NMPOUTH OKOJIO
LIECTH HeleNb. 3aTeM NeHTAKPUHOMA Cy-
[LIECTBYET BILIOTH IO HECKONBKHUX MeCs-
L€B, K B TCUCHHUE TOTO BpeMeHH (op-
MUPYIOTCA YCUKM, TUCK 0CBOBOXAAeTCsH
OT cTebeIbKa U MOTOZIOE KMUBOTHOE HA-
YHUHAET BECTH B3poOCioe, CBOOOIHOXH-
BYIIEE CYLIECTBOBAHHUE.

Puc. 28.60. Crinoidea, nuumMuKa ¥ 10BeHWIN:

A — CKaHMpOBaHHAs NEKTPOHHAs MHKpotoTorpadus Joanonapun Gecerebeabuatoil Tuimm Florometra
serratissima. BUAHBI YeThipe PECHHYHEIX KOAbLA W ATTHKATBHBIH IYHOK YYBCTBHTE/ILHBIX PECHHYEK (CripaBa);
b — rpynna neHTakpuHOWIOB, NPUKPETLIeHHas K yCUKY B3pocnoit Comactinia echinoptera
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PAZHOOBPA3ZWE CRINOIDEA

Isocrinida®: [1ySoKoBOMHBIE, CHAGXKEHHBIC
CTefeIbKOM MOPCKHE JIWIHH ¢ pABHO-
MEpHO pacrpeAcleHHbIMUY 3aBHTKAMH
BIONE cTeOeNbKa MATH YCHKOB, KPYTl-
HEI THCK HeCeT OKONo 30 pyK, MOTYT
TIOA3aTh 0 AHY, MCMONB3YA VCHKH M
pyku. Diplocrinus, Metacrinus.

Millericrinida®: Ty6oKOBOIHbIE KUBOT-

HBIE CO CTEOENBKOM, MTHIIEHHBIM YCH-
KOB, MMEIOT YAIHHEHHBIH KOHUYe-
CKMIi INCK ¢ ATBIO pyKaMH. Hyocrinus.
Cyrtocrinida®; ImyGokoBoaHbie MOPCKHE
JUNHH ¢ HeGONBILIMM TSJIOM H XOpPOT-
KHM, HEMpPAaBHMJIBHBIM CTEOENBLKOM,
JIMIIEHHBIM YCHKOEB;, HWMeloT 10 pyk.
Tpu suga Holopus.
Bourgueticrinida®: OGsiagaloT XpynmKHM
cTe0eNbKOM, KOTOPBIH OKAHUHPAETCA
B MecTe TIPHKPeIJieHHs K OCHOBAHHKIO
H JHIWCH YCUKOB. Conocrinus.
Comatulida®: O6uTaOT KaKk B MEJKHX
BOZAX, TAK W HA OYeHb OOIBLIMX TY-
OnHax. CrebeneK PUCYTCTBYET TOJIb-
KO Ha CTAIMH MEHTAKPHHOMAA H OT-
CYTCTBYET Y B3POCHBIX, KOTOpHE 06-
1aJaloT JIOBYHMH YCUMKAMH M MOTYT
I1apats ¢ NoMollbio pyK. [ecTecor
- BHHOB, CpeAM KOTOPHRIX BHIAH DONOB
Antedon, Comactinia W Florometra.

IMATEOHTONOIAA
N ®PWIOTEHNA
ECHINODERMATA

B Havane rnappl GiUmaTepasibHAS CHM-
MeTpHsA BTOPHYHOPOTEIX, HE OTHOCHIIMX-
¢4 K MTTIOKOXHM, H JIMYHHOK HITIOKOXKHX
MPOTHEOTIOCTARMSLIACE TIATIWIYIEROH CHM-
METPHH B3POC/IBIX MINIOKOXIX. B kadecTse
OOBLACHEHUS SBOMIOLMH PATHANIEHON CHM-
METPHH ¥ B3POCIBIX UITIOKOXUX MpelIo-
XeH HCTOPHUYECKMH IMepexo] MX K CHOA-
yeMy 00pasy XU3HH M MUTAHUIO B3BEILUEH-
HolT B Tomue Bogsl nuteii. [To-BHAMMO-

MY, KaK TONBKO TAKOe¢ H3IMEHEeHHUE CHM-
METPHH OBUIO COBCPILEHO K TeNno Obuto
PEOPTAHM30BaHO N0 PANMANBHOMY TUIAHY,
0OpaTHLE epexos K GMnaTepatbHOH CHM-
METPHU CTall MPAKTHYECKH HEBOSMOXKHEIM,
HEeCMOTPA Ha BO3BpalLCHHE OOIBLIHHCTEA
HBIHE XHUBYHIMX UTTIOKOXMX K NOIBIDKHO-
My 06Gpa3y kwu3Hu. Jo cux nop 6eU10 npe-
JOCTABAIEHO HEMHOTO HeHCTBHUTENbLHBIX
CBUICTEALCTE B TICMIEPXKKY TaKoIo pas-
BUTHS COOHITHI, OHAKO TeNepb MBI MO-
KEM PacCMOTpeTh JaHHBIE, Kacalolecs
HCKOTIAGMBIX HITIOKOXMX, TIPUHAB BO BHU-
MaHHe HBa BOIIPOCa: 1)} CYIIECTBYIOT JH
HCKONAeMbIe CBHIETENLCTRA CYLIECTBOBA-
HHS TIOABHXHHX MITIOKOXHX, KOTOPHE
ele He o0NaIaNi MATIWIYIeBOH CHMMET-
puel, T.¢. OblTH OMIaTEpanbHBIMH, W
KOTOPHE¢ MOIJIH Obl CTaTh TIPOMEXYTOY-
HBIM 3BeHOM Mexay Echinodermata n
JpyTaMy GHIaTepalbHBIMH BTOPHYHOPO-
TRIMH; 2} OBUIO I BPEMA B OTAATCHHOM
MPOUEIOM, Koria SOMBLIHHCTBO TAKCOHOB
HIMIOKOXIX ObLTH CHAMYHMH K oOnanany
mATwIydeBoit cummerpreit? Hckomaemasn
JIETOMHACH Ha 00a BOTIPOCa OTBEUAET «Aa».

Hmiokoxue BCTaloT B ONUH PAA ¢ MOJ-
JIOCKAMH, DpaxuonoaaMH H WICHHCTOHO-
IMMH B TOM, YTO CpedM BCEX TPYIIN XKH-
BOTHBIX HX MAeOHTIOTHYCCKASA AETONUCH
SIBIBICTCS OOHOM 13 Haubonee GOraTHIX U
Hanbonee apeBHHUX. UIIOKOXME BIIEPBHIE
NOSBIWINCL B paHHEM KeMOpHICKOM me-
pHone oKono 545 MIH ner Ha3ad M ObLM
MHOTOUHCJIEHHEI B TeyeHse Gormee IO3mHHNX
NepHoOIoB Maneosoiickoi 3psl. Torna He-
CKOJILKO BBIMEPIIMX B BACTOALLICE BpEMA
TAKCOHOB AOCTHTIM CBoero 3eHuTa. Mr-
JOKGKHE NATCO30HCKHX MOpEH BKITIOYA-
JIH HE TONBKO 5 COBPeMEHHBIX TAKCOHOB,
HO H 15 ApyTHX TAKCOHOB TOTO XK€ PaHra
{kmacce). H3 smHx 20 TakcoHoB 15 Taioke
OBLTH TTOTPEOHUTENAMH B3BSILIEHHOM ITHILH
WIH X¢ THTANMHCE KAaK B3IBECIMH, TaK U
ocagkaMu, H U3 HHX 1] obmagany nsaru-
myqgeBoil cumMerpreil. Takum obpaszoM,
MUTAHUE B3BCLUICHHON MUILEH U ILTTUTY-
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Puc. 28.61. ®unorenus uriokoxmx c M300paKEHUAMH BBIMEPIINX TAKCOHOB,

F'omanosoitnoe urinokoxee Cothurnocystis elizae (ot | 10 2 cm) u3 cpeanero kembpusi — Bua, KOTOPBIH
BMECTE C pOACTBEHHBIMU (hopMaMut (Bce NpeacTaBuTenn Cornuta) 6bU1 ACHMMETPHUHBIM 1 OB/ cepuei
OTBEPCTHIT B CTEHKE TEJa, KOTOPbIE MOIIH SIBISTHCS KabepHbIMH 1esiMi. CKeJleT COCTOMT M3 M3BECTKO-
BBIX CTEPCOMETPUYECKNX CKIepuToB. EnMHCTBeHHas pyka, nwms wacThb KOTOPOH MOKA3aHa 3/1eCh, MO
CIYAKUTDL JIOKOMOTOPHBIM XBOCTOM. KOPHYTHI cuMTalorcst 06MTATENSIMH MSTKUX TOHHBIX cyberparos, no
KOTOPbIM OHH JIBHTAIMCH MPH MOMOLM M3BUTBIX MM COTHYTHIX pyK. Ecam Cothurnocystis neiicTsutensHO
obnanany KabepHBLIMHM LIEASMH, TO OHH MOLIH NPEACTaBIATE COOOH MIJIOKOKHX elle 10 npuobpeTeHus
NATHIYYEBOH CUMMETPUM C TIOTKOI, MoaoGHON TaKoBOil ¥ XOpHOBBIX. DTO 03Hauano ObI, 4TO [IOTKA C
KabepHBIMK LUENAMI SBsieTcst obiueii ueproi (cuHanoMopdueit) noayXopIoBLIX, HIIOKOKHX 1 XOPHOBBIX —
BCEX BTOPMYHOPOTHIX. MHTEpNpeTalns 3TUX OTBEpCTHil ¥ Cothurnocystis kak xabepHbIX 1e/eit, 0JIHAKO,
BBISbIBACT COMHEHMA, KAK H (QYHKUHOHAIBHBIE HHTEPIIPETAIMN APYTHX AaHATOMIHECKHX uept. Huknekem-
Opuiickie Helicoplacoidea npeacrasnsuiu coboi BEPETCHOBHIHBIX POIOUIMX JKUBOTHBIX CO CKEJIETOM, CO-
CTOALLMM M3 MATCHBKHX, MJIACTHHKOBHIHBIX «KOCTOYEK>, KOTOPBIE 110 CITHPAIHN OKPYXaJld TeJlo, YTo aesa-
710 BO3MOMKHBIM €r0 pacUIMpeHue M COKpalleHHe. DTo TO3BOJISLI0 AKMBOTHOMY COKPAUIATh TeJo, KOTopoe
MOIJIO BEPTHKATBHO pacrionarathesi B necke. PoT Haxoamsics Ha OIHOM KOHIE, MMencs EMHCTBEHHBIH
Pa3BETBICHHbI ambynakp. Manunps (o1 panHekeMGpuitckux 10 CPEAHENeHCUILBAHCKNX) 31PHOACTEPOH-
aeil (skmovast Camptostroma) 6uut PasMepoM C MOHETKY, HIAPOBMAHLIN, AMCKOBMIAHBIN WITH OynaBosu-
HBII, ¢ neHTamMepHoii cummerpueii. Por PACTIONAra/Cs HA BEPXHEH NMOBEPXHOCTH, B LICHTPE, [Jle CXOLMIHNCEH
[ATH M3OTHYTBIX WM NPSIMBIX aMOYNaKpoB; aHAIbHOE OTBEPCTHE HAXOMMIOCH Ha nepudepun, Ha Toi xe
MOBEPXHOCTH. DAPUOACTEPONIEN MPHKPEILIIHCH K TBEPABLIM TTOBEPXHOCTAM M, BEPOSITHO, MUTLINCH B3Be-
IEHHOI B ToMUe Boxwl muiued, HanGonee paHHsS M3 M3BECTHBIX KpuHouaes Echmatocrinus w3 cpeame-
KeMOPHIACKMX cnaHLes Obiia onpefeieHa 1o JBYM HECOMHEHHO NPUMHTHBHBIM [PH3HAKAM KPHHOMACH:
HEPASBCTBIACHHBIC PYKH U cTeBeek (CYXMBAIOIIAACA K OAHOMY KOHLLY YAILEUKa), COCTOSIIAIT 13 MHOTOYHC-
JICHHBIX [UIACTHHOK BMECTO CEPHH [MCKOBHIHBIX «TTO3BOHKORY. [peanonoxurensHo, BeTRIEHNE PYK U CTe-
OesieK, MOCTPOEHHBINH M3 PSja <«M03BOHKOB», PA3BIIINCE MO3Ke, B MOIAHEM KeMOpHM (¢ uimenenusmu uz
Ax P. 2001. Das System der Metazoa. I1. Spektrum Akademischer Verlag, Berlin. 283 pp.)
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Crinoidea
Asteroidea
Ophiuroidea
Echinoidea
Holothuroidea

Asteroidea | Cryptos;iringlda ]

Crinoidea

Puc. 28.62. Echinodermata, ¢duiorenusi npencrapuTesedl COBpeMEHHbBIX TAKCOHOB!

1 — Echinodermata: o6aa1ai0T NATHIVIEBOH CHMMETpPUE, W3BECTKOBLIMM CTEPEOMETPHYECKUMH CKIle-
PHTAMM, MEHSIOLIEH CBOIO KOHCHCTEHLHIO COSIMHUTENLHON TKAHbIO, BOXHO-COCYAMCTON cHCTEMOM, (yH-
KUHOHATBLHO TpaHcOpMHUPOBAHHBIM «CepALIEeM-TOYKOit», THYMHKOH-1unIespynoit; 2 — Crinoidea: Teno
pasieneHo Ha JAMCK ¢ PyKamu M crebesib; pyKH cHaGXeHbl MUHHYJaMM, KOJbLEBON KaHal HEeCeT MHOTO-
quCAeHHbIe KAMEHHUCTBIE KaHalbl, «cepaue-miouka» orcyrcreyer; 3 — Eleutherozoa: nonsmxkHeiil obpas
JKH3HM, OpPAbHAs TOBEPXHOCTH 0OpallieHa K cybeTpaTy; MMeloTes JOKOMOTOPHBIE aMOy/IakpaibHble HOXKKH,
MAaIpenopoBas MIACTUHKA, MOJAUEBHl Y3bIPH HA KOJIBLLUEBOM KaHAIE, MOTYT MPUCYTCTBOBATE THAEMAHHO-
BBI OPraHbl Ha KOJLLEBOM KaHaie, MMEIOTCS TOJIBIKHEIE Ik, 4 — Asteroidea: nmeloTcs rasHoe NATHO
Hid KOHYMKE KAXJIO0M PYKM, NapHbiil MUIOPHYECKIl OTPOCTOK B KAXION pyKe, XKelylouHble KPOBEHOC-
HBIE TIYUKH, TOHAIL B COCTABE PYK; ANMMHKOI siBasieTcs: Oumununapua; 5 — Cryptosyringida: pannansHbie
HEPBBI [OIPYKEHBl BHYTPhL MMHEBpAIbHOTO Kanana; 6 — Ophiuroidea: pyku pesko OTrpaHHYeHBl OT
JMCKA; MMEIOTCS OpaibHAf MAIpenopoBas IUIACTHHKA, TTO3BOHKOBBIE CKJIEPHThL B COCTABE PYK, CKIEPUTHI
PYUHBIX MIACTHHOK; Anuubka — omonmoreye; 7 — Echinozoa: opaibHas nosepxHOCTb M amMOyJIaKkphl
paciuMpensl a6opaibHO, MOKPLIBas GOJBIIYIO YACTh TeNd. 3a MCKIIOYEHHEM MaleHBKOro abopajbHOro
AHATBLHOTO OTBEPCTUA M TIEPUNPOKTA; CKIEPUTH (POPMHUPYIOT KOJBLO BOKPYI TIOTKM, UMEIOTCH CKIepH-
Tel B aMByIaKpaibHBIX HOXKKAxX, aMOylakpaibHble HOXKH CHabMXeHbl NPUCOCKAMM, KPOBEHOCHASA CHCTE-
Ma XOpOIO pa3BuTa, MMeeTcs «ayaecHasn cetk»; & — Echinoidea: nmeercs naHumpb U3 CKIEPUTOB, CIHB-
HIMXCH B NATH NAapHbLIX aMOVIaKpaIbHBIX M MSTh NAPHLIX UHTepaMOyIaKpalibHbIX PAAOB, [0 [BE CKENeT-
HBIE TTOPbI (Mapa 10p) Ha KKy aMBylIakpaibHYIO HOXKY, nepunpokt cHabxen 10 ckaeputamu (anu-
KaZbHAA CHCTEMA: AT OKY/SIPHBIX MJIACTHHOK MO KOHLAM amMBynakpanbHbiX o6aacTei, nuTh reHUTaib-
HBIX TUTACTHHOK M0 KOHLAM uHTepaMByiakpaibHbix obnacreii), Apuctorenes (hoHAPh; NMOJAMEBBI MY3bIPH
yrpadeHsl; auuuHka — axuHorunoreye; 9 — Holothuroidea: nmeloTcs MHHMATIOPHBIE CKIEPHTBI B TOJ-
CTOH AepMe, MYCKYJIdTypa CTEHKM Tea NPeACTABIEHA MATHIO MPONOIBHBIMH JEHTAMH, IIOTOUHBIN CKeJeT
BKJIIOYACT NATh PAAMAIBHBIX W I5Th MHTEPPAIMATLHEIX CKIEPUTOB, UMEIOTCA OKOJIOPOTOBbIE ILYNANbLA,
MCMONB3YEMBIE JUIS [MUTAHUA MEILYANIINMH YACTHUKAMM, JIEHTHI MPOAOJILHBIX MBI TTPHKPETLISIOTCA
K CKeJeTy IMIOTKH M BTAMMBAIOT OYKKaTbHbIE MOIHH, HMEIOTCS PECTIMPATOPHbIE AEPEBbs, «Cepilie-TIouKas
oTeyTeTBYET (0cHoeano 2raensim ofpazom na Ax, 2001)
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YCBas CHMMETPHA NpeodNajand ¥ HITo-
KOX¥X, OOMTaBILUIUX B GoratoM pUTONNAH-
KTOHOM MANEO30HCKOM OKeaHe.
HauGonee paHHUe coOXpaHHBIIMeCH B
HCKOMAeMOM BHAEC HITIOKOXMHE ~— OT paH-
HETO IO cpeaHero keMOpHst — GLUTH mo-
TPEOUTENSIMH B3BEIUEHHOM MHIUM (HTH
NPEANOAAraeTCA, YTO OHH OBIIH TAKGBEI-
MH), MIOCKONbKY BCe OHH OBUIH CHISUH-
MH TIDHKDPEIVIEHHLIMH $opMaMy ¢ Ha-
NPaBICHHBIMH BBEPX aMOyIaKpaMH M
aMOyJIaKpanbHEIMA HOXKAMH. DTH paH-
HHe HCKonaeMeie GopMBl OTHoCATCA K
Crinoidea (eXMHCTBEHHBII APeBHUEA TaK-
COH ¢ HBIHE XHBYIIHMH IIPEACTABUTE A~
mu), Eocrinoidea, Helicoplacoidea, Ed-
rioasteroidea M YeTBIPEM HOTIOHHTENBHBIM
TaKCOHaM, BKIOYeHHHX B Homalozoa.
Homalozoa SBIAI0TCS YHUKANEHEIMA
B TOM, 9T0 OHH JIMIUEHB KaKHX-THG0 cre-
JOB TMATHAYYECBOH CHMMETPHH -— He-
OTBEMJIEMOMN 4YepThl OPTAHH3ALIMH, KOTO-
Pasd CTABHT HX OTIEABHO OT BCEX APYIHX
B3POCHABIX HIMOKOXUX. Pasjinunibie BUAEI
Homalozoa Taxke 6butn GuiatepansHo
CHMMETPHYHBIMH WIH 3CHMMETPHIHEIMH
M, NPennoJOXHTEILHO, MONBHXHBIMH;
ROJA3AI0IHMHE 110 MOPCKOMY IHY HIH
JaXe TUaBalOImMMM Hal HUuM, Takke B
OTNMYHE OT APYTMX MrMokoxux Homa-
lozoa Morin yTpauuBaTh aMGyIaKpsl M
MOITIONIAT NHILY HEMOCPEACTBEHHO Je-
pe3 por. Eci 310 BepHO, TOrma emuH-
CTBEHHBIM ATPHOYTOM HITIOKOXHIX, HME-
loMcea y Homalozoa, Gruti HX crepeo-
METPHYECKHE CKICPHTBI. MHTpHryIomet
YepTOH ONHOTO M3 TakcoHOB Homalozoa
(Cornuta), B Koropsiit Bxoaut Cofhurno-
cystis (puc. 28.61), 6bUT panm mop, BO3MOX-
HO, XaGepHbIX Lieneli 110 OZHY CTOPOHY
OT CPEAMHHON TUHHU Ha BEpPXHEH MOBEPX-
HOCTH Tenma. Ecim 3To Ha camoM zefe
OeinH xabepHbie mwienu, To Homalozoa
MOTVIH OBITH BETBBIO UITIOKOXHX, COXpa-
HUBLIEH NPEAKORYIO YepTY BTOPHYHOPO-
ThIX (KaOepHEIe 1IENH) H pa3BUBUICH Ho-
BBbIif NIPH3HaK (MPOCTPAHCTBEHHBH! CKe-

neT). AcuMMeTpus Hekotopbix Homa-
lozoa TaK Xe MOXeT BRIIIAAETH KaK Mpo-
MEXKYTOYHAA CTANHA MeXIy HpeiKOBoil
OMIaTepaNbHOM CHMMETPHER M BO3HHMK-
el IeHTaMEpHOM cuMMeTpueil Gosib-
WIHHCTBA MIJIOKOXHX. 3Ta TOYKA 3peHHd
MpefcTaBNeHa Ha pHc. 28.61.
CoBpeMeHHBIE HITIOKOXHE MOTYT GHITh
pa3ieneHbl Ha IBa KPYITHBIX TAKCOHA: IIPH-
KpereHHbe Crinoidea ¢ HanpasnmeHHOM
BECPX OPATEHOMN MOBEPXHOCTHIO H OABKK-
Hele Eleutherozea ¢ ofpamienHo#i BHU3
OPAJBHOH NOBEPXHOCTHIO (puc. 28.62).
M3 nByx cecrpuHckux Takcoror Eleuthe-
rozoa Asteroidea coxpaHseT ruie3HoMopd-
HOE 3KTOHEBpANbHOE HEPBHOE KOMBIO H
paanaJbHbIC HEPBL B SIHAEPMHUCE POTO-
BOM 0ONACTH U NIOKPOBaX KaXAoro aMmGy-
nakpa. Bce Apyrue sneyreposoiiRbie —
OdUYPEL, MOPCKHE €XM U TOJNOTYPHH —
«IIOTPY3MJIH» 3TH HEPBH B 3AMKHYTEII
SNMHEBPANBLHEIA KaHal — CHHAanoMop-
bus, XoTopast 0GbeIHHSET ITH TPH TaK-
COHA B MOHOMUIeTHYeCKYIO rpyry Cryp-
tosyringida. Cpenu Cryptosyringida mop-
CKH¢ €XH H FOJIOTYPHH Pa3AaeifioT Takue
NMPH3HAKH, Kak U3BECTKOBOE KONBLIO BO-
KpPYT TIOTKH, abopaibHOE pa3pacTaHie
OPANbHOIO NMPOCTPaHCTBA M aMGYIaKpoOB,
ofllice YIIHHEHWE TeNa BIONB OPAILHO-
abopansHOl OCH H HANMYHE CKIEPHTOB B
aMOynakpaJbHBIX HOXKax. Takue cHHa-
NMoMOpOHH ONPaRIbIBAKT BBCIEHHE TAK-
coHa Echinozoa nisa Mopckux exeit 4 ro-

JIOTYPHH,
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OPHOBHIC, HACUUTHIBAOIIHE CBEILLE

50000 BHEoOB, KOTOpHIE HACENSIOT
BCE Cpelbl, ABMAIOTCS CAMBIM GOIBLLIM
H YCTICUTHBIM TAKCOHOM BTOPHYHOPOTBIX.
HauGonriuee pa3sHoo6pasue u aganTus-
HBI¢ panHaLliH NPHCYIIH T03BOHOYHBIM
XHBOTHBIM — Vertebrata (psIGbl, 3eMHO-
BOAHBIC, TPEeCMBIKAKILHECA, NMTHLH,
MIEKOIHTAIOWNE) — ITABHOMY TAKCOHY
XOPHOBEIX, KOTOPBIit HE paccMaTpHBaeT-
¢ B 310#1 KHure. B HacTosmeil rnape
PacCMATPHBAIOTCd ABA APYTHMX TAKCOHA
xopnoesix — Cephalochordata (nanuner-
Huku) ¥ Tunicata (= Urochordata, acu-
IOHH, canbnbel H OpouHe). [pencraenre-
JIH 3THX TAKCOHOB — $eCIIO3BCHOYHBIC
H MOPCKHe OpraHu3Mbl. Ha3sBaHHbBIE Tak-
COHBI XOPAOBLIX HACHYMUTBIBAIOT IIPHOIIH-
3uTenbHO 2180 BHnos. IMocKonsKy no-
3BOHOYHHIE B JAHHOM INIABE HE paccMaT-
PMBAIOTCH, HA MEPBOM MECTE CTOHT NPO-
GyieMa OCHOBHOTO IUIAHA: CTPOSHUA XOp-
AOBLIX H €TO 3BOMIOLMH Y 6eCrIo3BOHOT-
HBIX XOPOOBBIX.

OBLIAA XAPAKTEPHCTHKA
CHORDATA

Ipenok XopaoBbIX HAITOMMHAN TOMIO-
BacTHKa WM peidy, Nmapan Gnarogaps
JaTepaNibHHM BOMHOOOPA3HEIM JABHXe-
HHAM CBOSTO MYCKYJIIHCTOTO TeJIa U XBO-
CTa M MHTAJICA 33 CHeT QWIbTpAlUK Ye-
pe3 moTKy. M3 BCcex MpH3HAKOB, CBA3aH-
HBIX C TaKO#t DYHKIHOHANBHOH OpTraHu-
3aUued, OTMETHM YEThIpE OCOBEHHOCTH:
HaJIMYHE HOTOXOPAA, NOAOTO CIIHHHOTO
HEPBHOTO TAXa, XaGepHbIX Wienedt u
NIPOXO/KEHHE Tesa 33 AHANBHBIM OTBEp-
CTHEM, HA3BIBAKOIIEECS MOCTAHANLHNM
xBocToM (puc. 29.1). Horoxepa npen-

CTaRIsgeT coBolt THOKHIL, HO HeCKHMae-
MBIl YIUTHHEHHBIH OCEBOl CTepXeHb,
Gnaronaps KOTopoMy Telo Marubaercs,
a4 HE¢ YKOpauYMBAETCS NMPH COKPALCHHH
NpORONEHOA MycKynaTypsl. [Tonepemen-
HBI¢ TIPABO- M JIEBOCTOPOHHHE COKpAILe-
HHUA IONEPEYHO-II0/1CCATOH IPOIOALHON
MYCKYNATypbl 00eCNeyHBaloT pHHONo-
JMOGHEIE [UTaBaTe/IbHEIE ABMXEHHS Tena.
DTHM ABHXEHHAM CIIOCOGCTBYET MYCKY-
JIaTypa MOCTAHANBHOTO XBOCTA, 4 TAKXKe
PYNCBHIHBIE BHPOCTHI TeNa, KOTOpbie
HA3KIBAIOTCH CPeIMHHBIMM IIABHUEAMM.
[IpsaMo Hax HOTOXOPAOM, COMPHKACAACH
¢ HUM, NIPOXOAHT DO CTIHHHON Beps-
HBIH TEX, KOTOPbIH TAHETCA OT NEpenHe-
IO MO3ra B XBOCT.

HepBHblif TAX pa3BRBAETCH KaK mpo-
HOJIBHBIY CPEIHEAOPCANBHBINH 3TMMaED-
MAambHBIN XKe00, KOTOPHIH CBOpadvBa-
eTcs B TPYOKY, HOrpyXasich Mo MOKpo-
BH 3apoaeima (puc, 29.2). Xeno6 ocra-
€TCA OTKPBITHIM Ha mepelHeM KOHLE
HepBHOMN TpyOkm, oGpa3sys meiiponop,
KOTOPBIH COCOUHSET HEPBHHIA KaHAT ¢
BHELIHEH cpenoi (CM. puc. 29.1, 4; 29.2),
Heifponiop coxpaHsercs B TeueHHe Beelf
JKH3HHU y GECTIO3BOHOUHBIX XOPIOBHIX, HO
32KpHIBACTCH B XON€ PA3BUTHA Y ITO3BO-
HOYHBIX,

O6ecnieynBaloas GUILTPALMOHHRKIIN
THII IUTAHMA [MI0TKA ¢ XabGepHBIMHU Lie-

' ISIMH, YHACAENOBAHHAS OT BTOPHYHOPO-

TOTO NMPEAKA, ABNACTCA TAaBHBIM OPraHOM
NHTAHHS M ra3oo0MeHa Y XOpAOBHIX. -
I'noTKa NpeaKoBOro XOpIOBOTO HATHETA-
JIa BOIY, UCMIO/b3YS PECHHYKH XKabepHbix
Lenel, U VIARIHBANA B3BelllcHHbIE Yac-
THLB MTHIH CAU3UCTOH CeTbIO, BbLISISE-
MOH TJIOTOYHOM BRICTIIKON. D14 CeTh Mpo- .
AYLUPYETCA IHAOCTHAEM (puc. 29.1, 5),
CEKPCTOPHBIM XeN06KOM, KOTOPHIi npo-
XOOHT MO CpeaHed THHHUH THOTKH,
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B nmomoiHeHMe X 3THM MPH3IHAKAM
XOpAOBBIC YHACNAEAOBAIN DAL YePT BTO-
PHYHOPOTHIX KaK YACTH OOLICrO ILIaHA
crpoeHust. CpeiH HUX — MapHBIH LEToM,
BBICTJIAHHDBINM ONHOCAORHEIM ME30TETH-
eM, KOTOpbIii dopMUpYeT MyCKyNarypy
Tena, MeTaHedpHIHANbHAS CHCTEME, Pa-
JHanpHoO¢ ApoGlieHue {BepOsTHO, ABJIA-

jomeecs amoMopdueit MHONOKIETOUHBIX

KHMBOTHBIX) H 3HTEPOUENBHBIH CII0C00
thopMUpoBaHUA UenoMa. XOpAOBHE
YHACNENOBAIH KPOBEHOCHYIO CHCTEMY,
OIHaKO kKpoBooOpallleHHe ¥ HHX HMEeT
ofpaTHoe HanpaeieHHEe MO CPABHCHHIO

¢ TAKOBHIM ¥V TOJYXOPOOBEIX H NEpBHY-
HOPOTBIX. ¥ XOpJOBBIX KPOBb IBHXETCA
BIEEpe] TTO CITHHHOMY COCYHY, 3aTeM Y4epe3
KAaDpsl Ha CTIMHHYIO CTOPOHY H Ha3aja Mo
CIIMHHOMY cocyny (cMm. puc. 29.1, A).

CEPHALOCHORDATAS?

HzpecrHo okono 30 BuOoe rono-
BOXOPAOBBIX (Apyroe pacrpocTpaHeHHOe
B PYCCKOSI3HYHOM NHTEpaType HA3SBAHNKE
3TOi Ipynmbl Acrania, T.e. Gecuepen-
Heie. — Hpumeu. ped.). TonoBoxopno-

Mosr Hotoxops CnHHHOH HepBHBIA TAx (HepBHAA TpYOKa)

[nazox
Heiiponop

Hedpuaui

e e

1)
Potopas monocth 2KaGepHan Kabepnag Imorka Cienoft
MeYSHOYHHIA
otpoctok  HampapneHue Toka xpoBn CTBEpCTHE

WAL  MEPETOPOIKA

A

CroHHHON MaBHHK

MecTo MHHEpBAUNH
SMHTENHATBHO-MBIUETHEIX

VIHHepBAUHOHHEIH OTPOCTOK
SNHTENHAALHO-MBILEYHOM
KIETKN
Munomep
{runepTpodHpoPaHHERE
KNETKH ME30TETHA)
CrnuHHaA aopTa
SnubapHHTeaTBEHBA
xkenoboK

ATpHYM
Mezorenuft

Tox BOmM
KabepHas 1Weab

CnMHHO ILTABHNK
XBOCTOROH MIABHMK

e
AN

BpiOlIHOI IUIARHMK ~ AHaNbHOE

ChnMHHOM HepBHEIH TAX (HepBHad TpyOKa)
HHHepBauna HOTeXOPIA

Hotoxopa

BNIHTEAHANTBHO-MEILIEYHAS
KIeTKa (MpOAONbHOE MELUSYHOE
BONOKHO)

AT— Hedpnanii

— XKaGepHas meperopoaka
Muouens

Hanpaanenre
TPAHCTIOPTHPOBKH TTHILH

Tok KpoBH
BpolrHag aopta

Puc. 29.1. Chordata, asaTomMusi 0005LEHHOTO XOPIOBOrO:

A — BMA c60Ky; HANPABACHHE TEUeHHA KPOBM YKa3aHO CTpelKaMH; 5 — monepeyHoe CeUeHHe Ha YpoBHe
raoTKH. C neBoll CTOPOHH NOKAZaHM XaGepHsle wiend, ¢ MpaBoil CTOPOHBL — XKA0EPHBI¢ MEPETOPOIKY.
TTonopas cucTeMa He HIoOpaAKeHA
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HepeHu¢ sannku

Hefipouen Hettponop

PecHmuxy
DNHTeTHANEHEIE KTETKH

BasanbHble HEPBH

BasanwHas mnacTvHKa
MAACTHHKA

Puc. 29.2. Chordata, He#tpynsius:

A—TI — KeTkH HepBHOM IJTACTMHKH MOIPYXAIOTCA 110 CpeAHeH THHMH CMHHHON CTOPOHBI, CBOPAYHBA-
I0TCA B TPYOKY M NPUKPHLIBAIOTCS CHAPYXKH HEPBHBIMM BaiHxamu. HcxomHo PecHHYHBIA >NHIepMUC
NPEAKA XOPAOBBIX (NOKA3AHHEIN B YBEIMMEHHOM Bie Mol QHIypoit A) coxpaHsieTca B BHAE pecHHYHOM
BRICTIIKH (MEHIMMHBIE KNETKH) HEPBHOI TPYSKM, TOITa Kax HHTPASNHUEPMANKHbIE HEPBRI COXpaH:i-
I0TCA B BHAE HEPBHOIO CAOA B CTEHKS HEPBHOMH TPYOKH (MOKA3AHO B YBETHYEHHOM Bhae Nof durypoii 1.
¥ no3BOHOYHLIX Hepomop npeicTamiseT cofol CTPYKTYPY, CYWECTBYIOIWYIO HEKOTOPOE BPEMs B Xofe
PAIBUTHA, OAHAKC CpeaH GECOZBOHOYHRIX XOPAUBEIX OH COXPAHAETCH HAa NPOTSKEHMH BCEH XHIHM
HKHBOTHOTO

Bbl¢ — 3TO HeGOMBLINE BEPETEHOOOPA3-
HBI€ OpPraHH3MbI, HANIOMHHAWOLIHUE [TO
BHELUHEMY BHAY KPOWIEeYHBIX YIpei. OHl
CMOCOGHBI MOM3aTh B TIECKe W GHICTPO
TIABaTh B Bofe. OGHYHOS Ha3BaHHe IS
9THX OPTaHH3MOB — NAHIETHUKU. DTH
MajieHbKHE pHIGONOOOOHbIE XOPAOBLIC
BCTPEYAIOTCSA MO BCEMY MHDY B TPOIIH-
YECKHX HIH YMEPCHHBIX OKEAHHYECKHX
Bonax. OnHAKO B OTAHYHE OT GONBIUMH-
CTBA PHIG JAaHLETHHKH OBMTAIOT B HOp-
KaxX B [IOPHCTOM NMeCKe NIPHANBHO-OTAME-
HOH 30HBL MM Ha MENKOBOILE M PEIKo
TJTABAIOT B OTKPEITOH Boge. Haxonmscy B
HOpPKE, OHH BHICTABJIAIOT POT B BOAY Ha
YPOBHE MOBEPXHOCTH ocanka H oThUIb-
TPOBBIBAIOT B3BEIICHHKIE MHILCBBIE Yac-
THlb. HecMOTpd Ha noBceMecTHOE pac-
NpOCTPaHEHKEe, HX pacCeNeHHE 3aBHCHT
OT IPHTOIHOCTH OCAnKa U OOWIHA NJIaH-
KroHHOH numu. Korma 3tu vemoBus
BBINOAHANOTCA, MIOTHOCTb TOTIY/IALMH

JAHLUETHHKA MOXET GHTE BNEYATIAID-
weid. K npumepy, mnotnocts Branchio-
stoma caribaeum, BCTPEYAIONIETOCS B [1EC-
Kax Oyxte Huckapepu Ha o. Amaiika,
MOXET JIOXOMMTH JIO0 5 ThiC. 0c06eii Ha | M2

B HeKOTOpHIX YacTsX 10r0-BOCTOUHOM
A3WM roJIOBOXOPAOBBIC UIPAIOT BAXHYIO
POJIb B MHTaHHHM YestoBeka. HecmoTpa Ha
CBOH CKPOMHEIE Pa3MepHl, TAHLETHHK —
BHCOKOITUTATENbHOE XUBOTHOE, He HME-
I0HIEE, B OTIMYKE OT PRIOBI, kKocTelt. JIan-

"TMICTHHKOB MOXKHO TOTOBHTB Cpa3y Iochae

MOHMKH WITH BEIcyIHpaTh. HulHe Ucues-
HYBIIHA IPOMEBICET IAHLUETHHKA Ha IoFe
Knras korga-1o naBai romoBoii ynoB B
35 1, 4To O3Ha4aeT NOGHMY MPUMEPHO
1 Mipn naHueTHUKOB ( Branchiostoma bel-
cheri) c yJactka B 1 MIIIO WHPUHON U
6 Muwib ITHHOM. B HekoTOpBIX paifoHax
Bpasunun Ha MOPCKHME OTMENH BBITOHSA-
0T IBITUIAT, YTOOB OHM KOPMHIUCH JTaH-
LETHHKAMH.
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 BHEIIHHY BHJI U IBUXEHME

ManeHbKO€ TEJC JAHLUETHHKA BO
B3pOCIIOM COCTOSHHH UMeeT JTHHY OT
4 1o 8 ¢M, OHO CXAaTo ¢ GOKOE M MOCTe-
NMEHHO CYXAETCA K N'OJIOBHOMY H XBGCTO-
BOMY KOHIIAM B TOUKY (pHc. 29.3, 4, b).
TMpexHee TaTMHCKOE Ha3BaHHE NaHIIET-
HHKa Amphioxus o3HauaeT «o060I0I0-
ocTpriits (cM. puc. 29.3, 4, B). [Ipu xu3-
HHM MHOTHE BHYTPeHHHE OpTraHbI JIaHLeT-
HHKA BHIHBI 4epes MOIYIIPO3PAYHYIO H
TIepeTUBAIIYIOCT PO30BATYI0 CTEHKY
TENA.

Teno NaHUETHHKA pa3ieAcTCA Ha
¢Nabo pasBUTYIO TONOBY, WIMHHOE TYIO-
BHINE M KOPOTKUET XBOCT (CM. pHC. 29.3,
B). Tonosa cnepemy OKaHYHBAeTCA KO-
POTKHM TYTIEIM POCTPYMOM, KOTOPBIN No-
MOTacT XHBOTHOMY PACTAJIKUBATE IIECOK
NnpH pHThe HOPKH. Heiiponop npen-
CTaRIACT COOON KPOIUSYHYIC IMKY C JIe-
BOH CTOPOHEL B OCHOBAHHMH POCTPYMA
(cM. pue. 29.5, 5). Cpasy 3a pocTpyMoM
rojloBa HECET PACHOJOXCHHBIH BEeHT-
PaNbHO POT, CKPYXEHHBIM NanbueBHO-
HBIMH BBIPOCTAMH -~ POTOBBIMH IYOAMb-
uAMH {(nHppaMn) (puc. 29.3, 5). Ucnons-
3yeMOe B HACTOsLUEE BpeMA POAOBOE Ha-
3BaHHE JIAHUETHUKA Branchiostoma, 03-
HaYaommee «kadbpopoTelif», GbI0 NaHO
H3-3a TOTO, YTO 3TH 1IyNanblia paccMar-
puBaIH Kak Xabpe. PoTomoil Kamomon
o0paMiIseT pOT H POTOBYIO NTOJIOCTE H 00~
pasyert CBOETO poJia «1leKH» ¢ 00eHX CTo-
POH TOJIOBBI.

T'onoBa IWIABHO NEPEXOTUT B TYIOBH-
e, KOTOpPOE CONSPXHMT KMUIKY M TOHA-
obl (cM. puc. 29.3; puc. 29.6). Buytpu
TYNOBHILIE NOAPA3ALISETCa HA DpaHXuo-
TeHUTANLHBIA OTAEN, 3aHATHI TNOTKOH
W TOHAJAMH, U HHTECTUHANBHBIA OTIEN,
COOEpXKAIUMA KeayAOoK H KHIIeYHHK.
Bonblloi cpenHeBEeHTPANBHLIH ATPHO-
nop, HpeﬂH%HaquHHﬁ JANE BEIXOOA OT-
paGoTaHHOTO MOTOKA BOIBI, H3 KOTOPO-
ro oTdpUNbTPOBaHH MHUIEBbIE YACTHLIBI,

OTKPHIBAETCH Ha BEHTRAIBHON cpedHel
JIHHHAH Ha PACCTOSHHUM TPEX YeTBEpTeil
o6elt TUHH Tela OT TOJIOBHOTO KOH-
ma (cMm. puc. 29.3, 5). BeHTpaneHo pac-
MONOXKEHHOE aHANBHOE OTBEPCTHE Ha-
XOAHTCA IyTh CHEPEIH OT XBOCTOBOIO
nrapEnka. Koporkuii Gponimoii naasHEK
pacrosaraeTca Mexay aHaJIbHEIM OTBED-
CTHEM M aTPHOIIOPOM, a [ILTHHHBI CIHA-
HOM IETABHNK TSIMETCS OT I'OJIOBH 10 XBO-
cta. TYAIOBHINE B IOMEPEUHOM CeYeHHH
HMEET BHI TPEYTONLHHUKA, B HIDKHHX YT-
Aax KOTOPOro BEHTpONAaTEepalbHO
PacIIOIOXEHEB! ABA OXOXHUX Ha IUTABHH-
KM rpeGHA — METAILIEBPANbHLIE CKIANKH
(cM. puc. 29.3, B).

Y ronoBOXOPIOOBHIX OTCYTCTBYET Ky-
THKYNa HWIH TYHHKA W SNHISPMHUC HE
MHOTOCHOMHEI, KAaK ¥ MO3BOHOYHHX,
a4 TIPEeACTABJEH ONHOCNOMHBIM Gei-
PECHHYHHM XENEe3HCThIM 3MUTCAUEM
(puc. 29.3, I'). DmpepMHic NOACTHIAET
GazanbHAA IACTHHKA, MO KOTOPOIT Ie-
XHUT TOJCTasl AepMa W3 HEKJIETOYHOTO
MaTpukca. fdepMa mpoHH3aHa KoJuiare-
HOBLIMH BOJIOKHAMH, OTHOAIOIIHMHE TENTO
no cuupamm, OHU OAASPEKUBAIOT M YK-
PEILIAIOT CTEHKY TEMa H OTBETCTBEHHHI
38 €ro MepemHBaIoLYIOCa OKPAcKy.

HecMOTPA Ha TO YTO FONOBOXOPAOBLIE
GONBIIYIO YaCTh BPEMEHH CHAAT B CBOMX
HOPKaX, OHM MOTYT ITOKMIATh HX H IUIBITD
KOPOTKHMH PBIBKAMH 33 CYET OBICTPHIX
JaTepaNbHEIX BOTHOOOPasHEIX IBUXKEHHMH
Tena, Kak y yrpeil. TIpu 31oM OHH oou-
HaKOBO XOpOLIO IUIABAIOT BIIepel KaK Io-
JIoBO#, TAaK M XBOCTOM (pHc. 294, B, I.
Takue Xe ITaBaTe/IbHbIC ABHXCHHA HC-
MOJIE3YIOTCS TIPH PRITEE HOPOK B IIECKE.
ZKMBRIX NpeicTaBHTENAEH TONOBOXOPRO-
BHIX, COOEPXAIIHXCI B AKBADHYME,
TIPAKTHYECKH HEBO3MOXHO NOHMars py-
KaMH WIH THHIETOM H3-33 MX o0TeKae-
MOii - popmMBbl, GHICTPOTEL H CKOJB3KHX
TMOKPOBOB, TAK YTO BMECTO 3TOro HX
TPHUXONMTCA BELIABIUBATE CAaYKOM KakK
MEJIKYIr pHOY.
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Puc. 29.3. Cephalochordata, anatomus:

A — dororpadus xusoro naHuernuka Branchiostoma virginiae; b — BHeWwHuit BUI NaHueTHHKA: B —

TOTIEPEYHOE CCYCHUE YEPE3 IIOTKY JAHUETHNAKA, FOHALBI He MoKasansl, | — yBeauueHHHbL (parment

CTEHKH Tend, MOKa3blBAIOIMH OTCYTCTBHE KYTHKYIIb, HO HANHYIE XOPOILO pasBuToii (pubpoaHoil nepmur;
A, B — Bun cnesa
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HEPBHAA CUCTEMA
U OPT'AHBI 9YBCTB

LIHC naHueTHHMKa COCTOMT M3 3a4a-
TOYHOIO MO3Ta, MOJIOro CITMHHOTO HEPB-
HOI'O TSI2Ka M CerMeHTAPHBIX CEHCOPHBIX
(M HEMHOTOYMCJIEHHBIX MOTOPHBIX) HEPB-
HBIX BOJIOKOH, OTXOISIILMX OT CIIMHHO-
r0 HEPBHOIO TAXAa U MHHEPBUPYIOIIMX
POCTPYM, POTOBBIE ILIYTAJbLA, BEITIOM,
XBOCT M apyrue opranbl (puc. 29.5, b).

HepBHBIii CTBOJI TAHETCS OT OCHOBAHMS
pocTpyMa TMOYMTH A0 KOHYMKA XBOCTA.
Cnepeaun oT MO3ra HEPBHBIM KaHajl OT-
KPBbIBAETCS HAPYXKY MOCTOSIHHBIM pec-
HUYHBIM HelponopoM (amka Kemin-
kepa; puc. 29.5, b). Pecunuku Heiipo-
Mopa Co31al0T TOK BOIBI, KOTOpPasi BXO-
AT B OTBEPCTHE Helporopa Ha HeOoMb-
wyio ryouHY M 3aTeM BBIXOAMT oOpat-
HO 4Yepe3 TO Xe oTBepcTHe. DTa BoAa
OMBIBAET YYBCTBUTEJbLHBIE PECHUUKMH,

WHHepBallHOHHBIIH b
OTPOCTOK

e

(hunameHThl | S

e =

E CokpaTumbie

—
[/

Puc. 29.4. Cephalochordata, HepBHBbII TSK, HOTOXOP/L M PBIThE HOPOK:

A — dororpadma HEpBHOIO TsHAA (CBEPXY) M HOTOXOPAA (CHHU3Y), OTNPENAPHPOBAHHBIX HA KUBOM JIAHLET-
arke (Bua cboky). Ha cpese MOKHO BUAETH TOHKHE MIACTHHYATHIE MbILLIEUHbIE KJIETKHM HOTOXOpaa; b —
HAMPABICHHAsS TOJI0BOI BBEPX HHBEPTHPOBAHHAS 034 MUTAHWS JaHLETHUKA. PeIThe HOPKH TON0BOI (B)
1 xpoctoMm (') snepen v nanuerHuka; J — uersipe MbILICUHBIE TUIACTHHKN U3 Hotoxopaa. Muodunramen-
THl BHYTPH IJIACTHHOK HAarpasieHsl rnonepeyHo. JdopcajbHbiil BHICTYN HA KaXI0il M3 IUIACTHHOK —
MHHEPBUPYIOLIMA OTPOCTOK, OCYLIECTBISIIOIIMI KOHTAKT CO CIIMHHBIM HEPBHBIM TsxkoM; £ u XK — runo-
TeTHYECKHE H3MEHEeHHs B npoduie MonepedHoro cedeHus HOTOXOPAa BO BpeMs IuiaBaHusi Brepen (E)
1 Haszan (K). Bo Bpems riaBaHms BHEpen COKPAlLAoTes MbILIbI B 3aiHelt yacTH HoToxopaa. [Tepeawsis
YACTb HOTOXOPAA, HAODOPOT, COKPALIAETCH, KOTa XWBOTHOE 1ibiBeT Hasax (XK)

M.Lpgffurassicoraf
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Puc. 29.5. Cephalochordata, rojiosa u 061acTh pra.

Fonoswoit Kowew Branchiostoma caribaeum (A) n cxema ero cTpoeHus (5); nokasaHbl poOTOBLIE MIYHATL-
13, KOJECOBMIOHBIN OpraH, BeNIOM M MEpeaHss 4acTh rIOTKH ¢ KabepHbiMu wenamu; 4, 5 — Bun cnesa

BBICTUJIAIOLLNE T1E€PE/IHIOI0 YaCTh HEPB-
HOM TpyOKM.

Heckonbko mosaam wmeiiponopa He-
PBHBIH TsX ClErka pacimpsiercs, obpa-
3ysi nosoe MosroBoe B3aytue. Ha nepe-
JAHEH CTEHKe MO3ra pacriojiaraiorcsi He-
MapHble MUTMEHTHBIE YAlLIEBUIHBIC 13-
ki. Jlo6aBounbie rasku (1o 1500 u 6o-
nee y Branchiostoma lanceolatum) paccesi-
HbI B/IOJIb HEPBHOTO TSKA 103311 MO3TA.
Jlio6GonbITHO, YTO IIa3KK Ha JIEBOW CTO-
POHE TsXKa OPMEHTHPOBAHBI IOPCANBLHO,
a Ha NpaBoil U HUKHEH CTOPOHAX — BeH-
TpasibHO. JlaHueTHuk obnamaer orpuia-
TEJIbHBIM (DOTOTAKCHCOM, M TPOIOJDKHU-
TEIbHOE OCBELEHWE 3aCTABIIET €ro 3a-
MMpAaTh U OCTaBaThCsl B HOpKe. ONHAKO
BHE3aITHAas! BCIBILLIKA CBETA MOXKET 3acTa-
BUTb 3TUX TPUBLIKIIUX K TEMHOTE XH-
BOTHBIX MOKWHYTh HOPKM M HA4YaTh I1Jia-
BaTh. HepBHBI TS OKaHuMBaeTcs He-
OONBLIMM B3AYTHEM B KOHYMKE XBOCTA.
MHor#e KIeTKH, BHICTUIAIONIHNE HEPBHYIO
TPYOKY, HECYT MOABHKHbBIE KIVTHKH, Ha-
MpaBJIeHHbBIE B MPOCBETE KAHAJIA TIO HA-
MPaBIeHUIO K 3aJHEMY KOHILY TeJa.

hlpz/ijura

MYCKYJIATYPA U HOTOXOP/]

Horoxopa Haxoaures mox HepBHBIM
TSDKOM M TSAHETCSI OT KOHYMKA XBOCTA
BIEPEIl B POCTPYM (cM. puc. 29.4, A: 29.5).
Camo nasBanme Cephalochordata, o3ua-
qarolllee «roJIOBHast XOpa», MOSBUIOCH
MOTOMY, YTO Y JIAHUETHUKA HOTOXOPI
NPOJOIKAETCSA N0 CAMOTO TMepPeaHEro
KoHIIa B pocTpyM. Hotoxops coctout us
uepe/ibl IMCKOBHIHBIX KIETOK, YIOXeH-
HBIX [10I00HO CTOIKE MOHET (CM. puc. 29.4,
A, Z). Bech opra onet (puOpO3HBIM He-
KJIETOYHbIM MaTPUKCOM, HOTOXOPIA/b-
HbIM 4eXJIOM, KOTOPbIN IMOX0X Ha 3MH-
JepManbHyl0 0asabHYIO TIACTHHKY M
AepMYy, 4TO NPUAAET EMY KECTKOCTh (CM.
puc. 29.3, B, I'). Horoxopa coctout u3
CNEUMATU3NPOBAHHBIX TTUTEINATLHO-
MBILIEYHBIX KIIETOK, B KOTOPBIX COKpa-
TUTEbHbIE (PUIAMEHTBI TPOXOMAAT MO-
nepevyHo ciesa HampaBo. Takum oGpa-
30M, HOTOXOPX JaHUETHUKA SIBIASETCS
MBIIIEYHBIM OPraHOM, KOTOPBIH Creuu-
ATU3UPOBAH VTSl BBITTOJIHEHUST CKEJIETHOI
Gbynkumu. MecTHoe cokpatlenne mauc-

tC.ruf
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 KOBRAHHIX MBIUEYHHNX KICTOK MOXET
JOKATBHO PETYIIMPOBATh XECTKOCTh HO-
TOXOPAA IS MOCTHXEHUSA ONTHMAIIBHO-
ro pe3yabTata BO BpeMs IUTABaHMA BIIE-
pea WIKH Ha3al, B BOAS WIN B MECKe (CM.
puc. 29.4, E, X). KneTKi HOTOXOpAA UH-
HEPBHPYIOTCA 38 CYET XOPOTKHX TOHKHX
OTPOCTKOB, KOTOpBIE OTXOAAT OT CaMHX

MBILICYHBIX KJIETOK WM KOHTAKTHPYIOT C .

HHXENeKAUIUM HEepBHBIM TAXOM (CM.
puc. 294, ).

T'onoBoXOpaoOBbIE — CErMEHTHPORAH-
HBIE LENOMHYECKHE KUBOTHEIE, KaK aH-
HeNMHABL M NO3BOHOYHbIE. CerMeHTauus
NAHLETHHKA TIPOSBAAETCS B CTPOEHIH
MAaBaTeNbHbIX MBI, KOTOPEE COCTOAT
u3 50—75 U-oOpa3HeIx MHOMEpPOB
(= MYCKVIBHBIX CerMeHTOB). MHOMEpHL,
PACTIONOXEHHE KOTOPBIX HE COBIIAAaeT Ha
MPOTHBOIIONOXHBIX CTOPOHAX TENA, OT-
IeNeHBl APYT OT APYra MROCenTAMM (CM.
puc. 29.3, 5, B). MuoMepsl 0Opa3yloT
MPOIONBHYIO MYCKYNATYpPy CTEHKH TeJla,
KoTopas 06ecneuyrBacT BOJIHOOGpPA3HEIS
[AABATENBHBEE U POWINHE ABNKEHUS
Tena. Myckynatypa oGpajoBaHa mo-
NepeyHO-NMONOCATHMH MBIIIEYHBIMU
knerkamu. OyHKIMOHATBHOS IHAYEHHE
U-obpazHoli ¢opMEI MUOMEPOB OCTAET-
¢ He ACHBIM. _

KonsleBsIx MBS Y JJAHUETHHKA HET,
HO XOpPOIIC Pa3BUTHE HONEpeYHbIS ML~
oM (NTSPHTHANBHBIE MBILILLI) TIHYTCA
TIoTIcpeK OpIoIIKa MEXIY MeTaILIeBPAIb-
HBIMH CKiagkaMu (¢cM. puec. 29.3, B).
CokpallleHHe THX MBI CTATHBAET
BMECTE JBe XeCTKHME METAINeBpalbHEIS
CKIagKH (MOZOOHO IBYM CTBOPDKaM pa-
KOBHHE MoJUHiocka). [TpH 3TOM aTpuyM
M TJIIOTKA CIABAHBAIOTCH M BOJA PE3KO
BHITAJIKHBACTCS Yepe3 poT (TaK Ha3LIBa-
eMBLil «xanuleBblil pedaekc»). CIaBaH-
BaHHe TMOTKH BbI3BIBAET CMBIKAHME 3Ka-
OepHBIX LUEAcH (M, BEPOSATHO, IpeKpa-
IAeT HarHEeTAHKE BOJK PECHIYKAMH ) H3-
3a TOTO, 4TO0 CBOOOHHAA BeHTpalbHAs
CTOPOHA IMIOTKH GABHTAeTCs Hazam.

HEIOM

CerMeHTaLIHA NaHIleTHUKA 00ee CX0-
XA ¢ TAKOBOH Yy aHHENWA, 4€M KaxXercs
NPH HOBEPXHOCTHOM H3ydeHHuH. Kaknsrii
MUOMED JAHLETHHKA B OJeHCTBUTCBHO-
CTH NpeacTapisgeT coboll cerMeHTapHYR
HENIOMHYECKYIO TIONOCTh, BEICTIAHHYIO
ORHOCIIOHHBIM Me3oTenneM. MeloTenu-
anbHBlEe KIeTKH, KOHTAKTUPYIOWHE C
HEPBHBIM TSDKOM, SIBAIOTCS] CHIBHO YBE-
JMYEHHHIMHE 3IHTETHANBHO-MBIEeYHBI-
MU KIEeTKaMH, KOTOpPHE BHIOSINBAIOTCA
B LETOMHYECKYIO MOJIOCTE H QOpMUpY-
10T IUIABATEIbHEIC MBI (CM. pHC. 9.11,
E, X 29.1, 5). HocKoAbKY MEIIEYHBIC
KJIETKH MEOMEPOB IIPIIETAIOT HEIOCPE-
CTBEHHO K HAPYXHOIi CTEHKE HEPBHOTO
TSDKa, OHM caMH o0pa3yloT HHHepBaLu-
OHHBI¢ KOHTAKTH C HEPBAMH. DTO KOH-
TPACTHPYET C TEM, YTO WMEET MECTO ¥
M03BOHOYHBIX XHBOTHHIX, ¥ KOTOPHIX
AKCOHBEI MOTOPHBIX HeilpOHOB BBIXOOAT
U3 HEPBHOTO TAXA H HHHEPBHPYIOT MyC-
KYIATYpy. YBEIWYEHHBIE MMOLMTHI 3a-
ITOJIHAOT MOUYTHU BCe HETOMUYECKOe Tpo-
CTPAHCTBO MHOMeEpa, B HEM OCTaeTcH
Junie HeGoJbUIag NONOCTh, HAZBIBACMas
muonenem (cM. puc. 9.11, E, X; 29.1, b;
29.3, B). YacTh CTeHKHM MHOLENA, HE
NpPHNEraoiasi K HEPBHOMY TAXY, Bbl-
CT/IaHA HECOKPATHMBIMHM PeCHUYHBIMH
ME30TEMHANBHBIMH KIETKAMH, KOTOPBIC
CNOCOBCTBYIOT LMPKYIALMH XKHIKOCTH B
Muouene. MHOCENTH pacHoNaralnTcy B
MECTax KOHTAKTa COCEOHHX MHOMEPOB.
Tax e Kax M Cenrrbl aHHeAHA, OHH HME-
10T CTPYKTYPY CAaHABIYA — HEKJIETOUHbIH
MaTpUKC MEXIY ABYMSA CHOAMH Me30-
TeNHA.

IL1aBHHKHM, CTHHHOMN U GPIOLIHOM, HO
He¢ XBOCTOBOH, MOmJepXHBAOTCA Mpo-
OONBHHMH pAAAMU MANICHBKMX Herap-
HBIX 1I¢IOMHYECKHX ILIABHEKOBBIX KAMEp
(puc. 29.5, 5). Yucno mnaBHHKOBHIX Ka-
Mep B CIHHHOM IMIABHUKE HEPEIKO Tpe-
peiraeT 200 (3T0 HE COOTBETCTBYET KO-
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JHYECTBY MHOMepOB). CenTel Mexny
ILTABHHKOBBIMH KaMepaMH (GopMHpyIOT
ILTABHHKOBLI® JTYYH.

IMapHKtit HecerMeHTHPOBAHHBIN nepn-
BECHEPARMHLIN WeNOM OKPYXAeT KHIIKY
OT MIOTKM IO aHAIBHOTO OTBEPCTHS, HO
06beM ero Hepemuk. B o6mactu rnorku
NEPUBUCLHCPANLHEIA LeloM obpasyer
CHCTEMY MENKHX B3aHMOCBA3AHHBIX MO~
noctei, ONHA U3 HHX — UeIoM SHIOCTH-
M8 — OKPYXKACT COKPATHMYI0 OpIOLIHYIO
a0pTy (apTepHIO SHIOCTHIS, HIH «Cepi-
Le») U ARIAETCS M0 CYILECTBY nepuKap-
AHaIBHOH nonocteio. dpyroit otaen me-
PUBHCLEPATLHOIO LICJOMa — Cy6xop-
JAANLHBIH MEMOM — OKPYKACT BHELIHIOW
CTCHKY IVIOTKH Haj XaOepHBIMH ILeNsi-
MH H CBA3AH ¢ OpPraHaMH BhLICTEHMS
(cM. prc. 29.3, B).

Ocobmiit oTmen uemoma — ITephro-
IeJb — HAXOOUTCA BO BHYTPEHHEM IPO-
CTPaHCTBE METAIUVICBPAIbHBIX CKJIANOK
(cM. puc. 29.3, B). LlenoMudeckas Xi-
KOCTh OTEPHIOLS/sA BA3KAA U CIOCo6-
CTBYET NOLAEPXKAHUIO XKECTKOCTH CKJia-
HAOK.

ITAIIEBAPHTE/IBHAAL CHCTEMA
U IMATAHHUE

IMnmeBapUTenbHaa cucTeMa JaH-
LeTHHKA MOPA3UTENbHO CXOXA ¢ TAKO-
BOMH Y MHTAIOIHXCSA 3a CYeT DHWISTPALIMU
KHINEYHOAMUIAINHX, 0OONOYHUKOB H
NPUMHUTHBHBEIX HO3BOMOYHKIX. Kak u
NIPEACTABUTENM BCEX 3THX IPYIIN, JIaH-~
UCTHHK 3ar/1aThIBa¢T MHOXECTBO YACTHII,
H3 KOTOPBIX M3BICKACT OPraHUYECKHI]
MaTepHan, yranfer H3IOLITOYHYIO BOIY
uepe3 XabepHble Lie/H, a MHHEPATbHBIE
YacTHUB — Yepe3 aHATbHOE OTBEPCTHE
(cM. puc. 29.3, B). Bona, nocTynaowas
B TIOTKY, NMpOXOAMT 4epes XabepHule
IETH B OKONOIMOTOYHYIC NGIOCTE —
ATPHYM, KOTOPBIH OTKPHIBAETCA HAPYXy
B 3aHEH YacTH Teia CpemHEeBEeHTPANb-

HBIM ATPHOIIOPOM W TAHETCH JAnbllie K
aHaNbHOMY OTBEPCTHIO B BHAE CJICIO
OKaHYNBAWIIETOC HOCTATPHONOPHOTO
aTpayMa (puc. 29.6). Bona, npoxomsaiuas
YCpe3 MOTKY H aTPHYM, He TO/IbKO OCBO-
GoxmaeTcs OT MHILEBHX YacTHll, HO H
BEHTIWIHPYET BHYTPEHHHE OPTaHEL, yya-
CTBY: B razoodMeHe. 3a cosmaHue noto-
Ka BOABI OTBEYAIOT IJABHBIM 0OGPA3OM
JaTepanbHBle PECHUIKH XaGepHBIX Lie-
nel, HO PECHIYKH UMEIOTCA TAKXKE H Ha
BBICTHJIKE aTpUyMa.

Bonsuio#t por, dyHkumonupyiomuii
KaK AbIXaTeIBHBIA CHPOH, OKPYXeH po-
TOBBIMM WYNAaTbLAMU, OGPa3yOLHMHU
3aCJIOH WIS KPYIHBX YaCTHL M [IPEHOT-
BpAlIAIOIIMMH HX NOTIAJaHHe BHYIDS.
YyBCcTBHTENBHBIE KIETKH KAXIOTO my-
Hanbua JaloT XHBOTHOMY HHMOpMaLmio
0 KadecrBe Boaml. PoTomag momocTh
(penzBepue), OrpaHHYEHHAST POTOBBIM
KaMmOMiOHOM, — 3TO KOPOTKHI oTaen
nepenHed KMIKK, B KOTOPHI mocTymna-
€T BOZAa U30 pra (pHc. 29.5, F). Ee BHyT-
PEHHAA PECHUYHAA NMOBEPXHOCTL HECET
ABE CIIEUMANN3UPOBAHHBIC CTPYKTYDBI.
Konecopsauntli opran mpeacrapnser co-
Oolt CHCTEMY PEeCHHTYATHIX XeNoGKOB B
BEICTHJIKE DOTOBOH MONOCTH. JKemobku
YIABNHBAIOT MENKHE YaCTHUBI, CKIIEHBa-
0T MX C/IM3BIO, MOCE YEI'0 OHH HAMpaE-
JETIOTCA B IOTKY (CM. pHc, 29.5, 5). AMka
XaTyeka — 310 HenTyGoKMii KapMaH B
CPeOHeI0PCANIbHOM CTeHKe POTOBOH [O-
JocTH. COBpeMeHHhIE HCCTIEIOBAHHA C
MPAMEHEHHEM MMMYHOLIHTOXMMHYECKHX

.TeXHOJOTHHA MOKA3BIBAIOT, YTO AMKa Xat1-

Yeka COMEPXMT SHIOKPHHHHE KIETKH,
KOTOPBIS, BHAMMO, CEKPETHPYIOT B KPOBb
TOPMOHBI, CXOAHBIE ¢ MUTYMTAPHBIMH
TOPMOHAMH I'UNogu3a TTO3BOHOYHEIX.
PoToBy10 NONOCTE OT MOTKH OTAEASET
PamyXXHasi MEILIEYHaA TIEPErOpoaKa, Ha-
3uBacMast BeoM (cM. puc. 29.5, 5; 29.6).
OTBepcTie B BelOMe CHAGXKEHO KOJThb-
LOM YYBCTBHTENbHBIX HEGHBIX LUYTIANCIL,
MyHKLMA BETIOMa COCTOMT B TOM, YTO-
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Criertoit ne4yeHOYHEIH 0TPOCTOK

HacTHyuky muum ['notka / Kenynok KuineqHuk

[ Potosast nonocts [/ / /
¥ ' -

[Moas3nommHas KHiKa /

AHa/llbHOE OTBEpPCTHE

Bemom

A }1(:;[]0
(MMUMHOYHEL poT) P P4

Por [MocTaTpuonopHast 4acTh aTpuyMa

Puc. 29.6. Cephalochordata, dyHKiMoHaIbHAs OpraHU3allids MUILEBAPUTEIBHON CHCTEMBI.

BensiMp CTpeKaMHM YKa3aHO ABMXKEHME BObI, YepHBIE CTPEJIKH IMOKA3bIBAIOT MYTh MHIIEBBIX YACTHLL
1 muieBapuTeNbHbIX (hepmenTon. Chnenoif neveHOUHBIH OTPOCTOK M306paXeH € JIeBOH CTOPOHBI Teia, X074
Ha CaMOM JIeNle OH pacrnoJjiaraercs crpasa

Obl OCYILIECTB/IATH TAK HAa3bIBAEMblii Kam-
JieBoii pedieke — pe3koe U OpICTpoE Co-
KpallleHHe aTpMyMa, KOTOpoe BbIOpachl-
BAET BOAY M3 TJIOTKU uYepe3 porT.

Imorka — miHHas obbeMucTast Tpyo-
ka, npoHusanHas 180 u Gonee mapamwu
y3KMX KabepHbIX 1Iesiel, OKpyXeHa aT-
puymoM. Ha paHHMX cTanusix pasBUTHS
KabepHble LM pacroiaralTcs nocer-
MEHTHO M HX YMCJIO COOTBETCTBYET KO-
JIMYECTBY MMOMEPOB, OJIHAKO MO3[IHEee

A

ynucao kabepHbix wienei (bpaHxuome-
pPOB) TPEBOCXOAUT YMCIO MHOMEPOB.
Kaxmas xabepHas Le/b HAYMHACT pas-
BUBATHECH KAK OKPYITIOE WIM OBalbHOE
OTBEPCTHE B CTEHKE [JIOTKM, HO BCKOpE
VIUTMHSIETCSL B BEPTUKAIbHOM Harpasiie-
HUM U JCJTUTCA Ha JBE HACTOSLIME Ka-
OepHble MWW HUCXOISLIMM BBIPOCTOM,
A3BIYKOBOH Neperopoakoi (puc. 29.7; cm.
puc. 29.5). XKabepubie neperopoikn ok-
PYXawT 1 MTOAAEPKUBAIOT KAKIYIO 1mapy

Puc. 29.7. Cephalochordata, xxabGepHble 1enu v xabepHbIR CKeeT;

A — BWI CHH3Y HA BHEILIHIOW CTEHKY IIOTKH XMBOTO JIaHUETHWKA, MOKaswiBalonmil yumHennsie U-06-

pasmbie KabepHble wean W y3kue xabepHbie sabiuku. TemHaa sursaroobpasnas nojoca BAOJIb BEHTPATb-

HOii cpeiHeil JIMHMKH — BEPOSTHO, KPOBEHOCHBIN cocyl; B — BMI Ha 4acTh yeThipeX kabepHBIX wienei

nox GONBIIMM YBEAMYEHMEM, MOKA3LIBAIOIIMI NMONEpeYHbie Meperopoak — CHHANTHKYIbI, KOTOpBIE
MOLIEPKHBAIOT KaDEepHBIE A3LIMKH



308 THABA 29. CHORDATAP

XKabepHBIX 1Weneil. DHAOCTHIIL NpeACTAB-
JIeT cOOOH PeCHHTYATHIA CpeIHEBeHT-
PAJIBHBIA KeN000K Ha AHE TNOTKH, HMe-
IOILMH B oNepeqHoM cedeHun U-o6pas-
Hylo ¢opMy. HampotHe sHmocTwid, Ha
CPeAHENOPCANBHON JIMHHH IOTKH, Ha-
XOOHTCA PSCHIYHbIH 3mupapHureannani
ReJIo00K, KOTOPHIl TAHEeTCH Ha3ad B KO-
POTKHI Y3KMii MMULIEBON (cM. puc. 29.3,
B). Ha nepenneM kol IIOTKH, paaoM
€ BE/IIOMOM, JIB¢ IIOKPLITHIE PECHHYKA-
MH BeTBH U-06pa3sroro sHaocTu pac-
XOMIATCA M OKPYXaioT INMOTKY, oOpasys
nepudapureabbie pecHAYHbE JERTHI,
KOTODbIE COCTUHAIOTCS C IIM(PAPHHTEATb-
HBIM XeJoOKOM AOpCaibHO Cpasy Mo3a-
JK BENIOMA.

IuieBon coennHen co cnerka pac-
INUPEHHBIM XeayakoM. ONHHOYHBIH He-
BETBALIMIACST NMBEPTHKYN — CIENoil me-
YeHOUHWH OTPOCTOK — OTXONHT OT Xe-
AyOKA M HANpPaBIAeTCs BIEpeN B ATPH-
¥YM BJOJIb NPABO¥ CTOPOHH TMOTKH (CM.
puc. 29.6). 3a XenyaxoM CICAYET Crier-
Ka pacIlMpeHHEIH 0TI KHILCYHHKA —
HIHOKONOH (NoAB3JomHAA kEmKa). OH
COCAHHACTCA ¢ JeXalled No3amd 3aji-
Hell KHMIUKOM, KOTOpas OTKpHIBAETCH
HapYXy BEHTPAIBHEIM AHATBHBIM OTBED-
CTHEM, PACNONOXKCHHNM MeXIy: 6p10m-
HBIM M XBOCTOBEIM ILTABHHKAMH.

Ilo TunMY nMTaHHS JAHUETHHKH —
¢dunsrpatopsl. JaTepanbHuie PECHIIKH
Ha cTeHKax Xa0epHBIX Ifenell TipoTas-
KHBAalOT BOXY H3 IIOTKM 4yepe3 xabep-
HBI¢ LUEJTH B ATPHYM H HapyXy uepes
aTpuonop. MesKue B3BEIIEHHEIE YacTH-
LBl y1aBINBAIOTCA KOJECOBHIHEIM OpTa-
HOM, HO GONLINHHCTRO MX OTICNTETCI OT
BOOH B [VIOTKE. FIOTKA ymapmuBaer ua-
CTHLIBI HpH NMOMOIWIH CIIHM3WCTON CeTH,
CEKPETHPYEMOH 3HOOCTIIIEM.

OHIOCTHID, ABAAIOWMACS SBOMIOLH-
OHHbIM TIPEALIECTBEHHMKOM ILMTOBHI-
HOM XeNes3bl MO3BOHOYHBIX, NIPEACTABMSA-
eT coboi rmaBHBI LEHTP BLIPAGOTKH
CIeUHATHMINPOBAHHOTO CJTH3UCTOrO CeK-

PeTa — CIOXKHOro MYKOIIPOTCHHA, CO-
AepXaIlero Mo, KOTopHH CBA3aH C aMH-
HOKHCNoTol THpozuHoM. Hoauposauue
Oeska OCYIIECTBIAETCA B ABYX OIpaHH-
YCHHBIX OOIACTAX SHAOCTHAA 6/1M3 Bep-
XHHX KOHUOB U-o0OpasHoro mpoduas
(eMm. puc. 29.3). XKryTuxH >HEOCTHIS
HaMpapAIOT C/M3bL K BRICTWIKE FIOTKH
ABYMS CHOAMH, IO OJHOMY ¢ KaXIOH
CTOPOHH 3HAOCTHIA. BMecte 06a cros,
KOTOPH¢ ITOA MUKPOCKOIIOM HAIIOMHHA-
10T CeTKY OT KOMapoB, COCTABASIOT CJH-
3HCTYI0 cern. CAU3UCTas CETh MEITEHHO
TPaHCIOPTUPYETCS OT 3HAOCTHASA (Ha
BETPANbHOH CTOPOHE) Ha MPOTHBOINO-
JIOKHYIO CTOPOHY [IOTKH (JOPCAibHYIO)
¢ MOMOLWBID QPOHTANBHBIX peCHUYEK
BEICTIJIKH [NOTKH (CM. puc. 29.15, I).
[o Mepe TOro Kak ceTs ABHXETCA Yepes
LUeMH, CKBO3F HUX NPOXOIHT BOJa, M
YACTHUH MHIM yaaBaupalorcsa. Korna
HECYIUAs NMUILY CeTb JOCTHIAET NOPCATDb-
HOH CPEeMHHON THHUM BHICTHIKH [AOT-
Kii, OHa CKAaTBIBAcICs B GOWHBIH WIHYD
IPH MOMOLUN 3MHpAPHHTCAIBHOIO Xe-
nobka (cM. puc, 29.6).

Pecunyku snudapunreanshoro xe-
nodka HaNpaBIAIOT MUWIEBOH LIHYp B
IMHILEBOM, 3aTEM TIHIIA MOCTYMACT B Xe-
JIYAOK M TOAB3AOILUHYI0 KUMIKY. X0po-

IO pa3’BUTHE PECHWYKH MOAB3ACHIHOMN

KHILUKH TIOBOPAYHBAIOT MHINEBOM IIHYP,
NoKa MUIEeBAPUTEABHEe depMEHTHE Me-
YEHOYHOTO OTPOCTKA HPOHHKAIOT B
nuy. Buexnerounoe nummeeapeHue

 IPOTEKAET B XKENYAKE H IOAR3TOUIHOMH

KHIIKE, & BCACHIBAHHE OCYILECTBASACTCH
NMPEHUMYIUECTBEHHO B MEeY¢HOYHOM
oTpocTtke. HenepeBapeHHsie ocTaTku

~ IPOXOIAT B 3a)(HION0 KMIIKY, rae o6pa-

3YIOT (beKaMbHBIH XIyT, ¥ NOCIe Yhams-
IOTCA Yepe3 aHajibHOe oTBepcTHe, JaH-
HeTHHKH OThURETPOBEIBAIOT YACTHIIBI
(duTonTaHKTOH, GaKTepHIi H aaXe B3Be-
HICHHBE KOJUTOMIHBIC YACTUIILI — Gen-
KOBHI¢ MOJIEKYNIH) pasMepoM ot 0,06 xo
100 MM,
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[TopobHo ckenery xoboTKa KU xabep-
HBIX LLeJIei KUlIeuHOAbIIAINX, Kkabep-
HbIii CKeJIET INOJIOBOXOPIAOBBIX COCTOUT U3
CBSA3aHHBIX IOMNEPEYHBIMU CIIMBKaAMH
KOJUIAr€ HOBBLIX BOJIOKOH.

KPOBEHOCHASI CUCTEMA
U BHYTPEHHUI TPAHCIIOPT

KpoBeHOCHasg CHCTEMa XOpOoulo pas-
BUTA, COCTOUT M3 apTepuii, BeH U Bonee
MEJKUX COCYNOB, OAHAKO THITUYHOTO
KOMIIAKTHOIrO cepinia Her (puc. 29.8).
bprourHoi KpoBEHOCHBIN COCY COCTOUT
13 BEHO3HOTO CMHYCa U DPIOIHO# 20pTH
(aprepun aHn0CTUASA). BEHO3HBINH CUHYC
crocobeH COKpalarhesi U BBIMOJIHACT
dyukuuio cepaua. CokpaieHue 6pioi-
HOIH A0PThl NPOTAIKUBAET KPOBb CKBO3b
KabepHble KANWUISIPBL B BE CIUHHbIE
A0pThl, KOTOpbIE OOBENMHSIOTCS B 3ar-
NIOTOYHOM obiacTy Tena, opmMupys He-
MapHYIO CHHHHYIO A0PTY — OHA MEPEeHO-
CHT KpPOBb 110 HAIPABICHUIO K 3amHei
gactu tena. CriMHHAsA aopTa gaeT Haya-
JIO TPEM OCHOBHbBIM BETBSIM: CEIMEHTHbIM
apTepuaM, BEAYLIUM K KanuuisipaM Mu-
OCEeNT, CErMEHTHLIM apTepUsIM, BEAYLIIAM
K KanuuisipaM aTpuyMa M roHai, U Ku-
LIEYHBIM apTePUaM, pacnaiarolnumes Ha

Maprunaiehbie cocyasl [lapHbie ciMHHBIE A0PThI

KutiesHuk

Crutetenine KabepHbIX Kanuuisipos .
Boporhas
BEHa
neveHn

[MeueHouHad BeHa

KamWuIsapbl B CTEHKE KHIIEYHUKa (CM.
puc. 29.8). KpoBb NMpoxoauT cKBO3b Ka-
NMWUISIPHYIO CETh B MMOCENTAX, arpuyMe
M roHagax, romnamgaeTt B, ofiime Kapau-
HallbHbIE BeHBbI, KOTOpble OOBEIUHAIOT-
csl 1 00pa3yloT BEHO3HBIN CHHYC, Tepe-
XOMSIIIUI 3aTeM B OpIOLIHYIO a0pTy.
KpoBb M3 KanmwuisipoB CTEHKHM KHILIEY-
HMKa TONafgaeT B BOPOTHYIO BEHY Ieye-
HU W T[POXOAUT CKBO3b KaIlMWUISIPHYIO
ceTh B CTEHKE IEYEHOYHOTO OTPOCTKA,
cobupaercs B 11e4EHOUYHYIO BEHY, KOTO-
pasi BIIaJaeT B BEHO3HbIA CUHYC U Gploui-
HYIO aopTy.

KpoBb DecuBeTHasi, COAEPKHUT MaAO
KJIETOK, M Henoxoxe, 4Todbl 0Ha Urpaia
3AMETHYIO POJb B TPaHCIIOPTE ra3oB.
Bopa, nmpotekawlliasg 4depe3 arpuym, B
TOM HMCJI€ M MOCTATPUOMOPHBINH aTpu-
yM, BEHTHJMPYET TKAHU Tejla BMECTO
KpoBu. HoTroxopn M MbILILBL coaepx)ar
reMora00MH, KOTOPBIA MOXET crnocod-
crBoBath aupgdy3un Kuciopoma WM,
HaKaIJiuBasg €ro, yBEJIWYMBATL MEPHOJ
aKTUBHOM paboTsl 5THX TKaHel. Heemor-
ps Ha 3TU 3amnackel, JAHUETHUK CII0CO-
O€H aKTUBHO TLIABaTh JIMIIbL HA MPOTs-
JKEHUM KOPOTKOTO OTpPe3Ka BPEMEHHM.

KpoBeHOCHBIE COCYBI JJAHLIETHUKA He
UMEIOT 3HI0TEJIUSE, THIUIHOTO ISl 110-
3BOHOYHBIX, U BBICTJIAHBI JIMIIL Da3aib-

CrivHHas aopra
| /

P

Knmreunas aprepus
’d

KapannaibHas BeHa
BeHo3HBIH cHHYC
TMoakuuieyHas BeHa
O6uias nepas KapAMHANbLHAA BeHA
bBpiomnas aopta

Puc. 29.8. Cephalochordata, ynpolieHHast aHaTOMUsi LMPKYASATOPHON CUCTEMB (¢ u3MeHeHus -
Mu nepepucosano u3z Rihr H. 1979. The circulatory system of amphioxus (Branchiostoma lanceolatum
Pallas). A light-microscopic investigation based on intravascular injection technique.
Acta Zool. 60: 1—18)
hlpz/ijurassic.rof
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HOM IUTACTUHKOM, MOACTHIAIONIEH BHILIIe-
JieXallue ciaou KJIeToK, 1ubo rpeacras-
JIAI0T COB0I NMPOCThiE KAHAIBI B COEIM-
HUTEIbHOM TKaHu. Takum obpaszom, XoTs
B LIEJIOM aHATOMMS UMPKYISTOPHOI CU-
CTEMBI JIAHLUETHHUKA [TOX0Xa HAa TAKOBYIO
Y TO3BOHOYHBIX, M'MCTOJIOTMYECKH OHA
MoxobHa KPOBEHOCHOI cucTeMe Gecrios-
BOHOYHBIX.

Hepsubtii Tsok W e

Horoxopn
b

Muomep

CoenuHuteLHas
TEKAHB

Cnuunas aopra

[Monounr

Cybxop-
JaTBHBI
LEeI0M

Hedpu-
AHOAYKT

Puc. 29.9. Cephalochordata, Hedpummmu.

JlaHUeTHHK MMeeT napHbie OGpaHxHOMepHBIE He-
(bpmamm, OMH U3 KOTOPHIX MOKA3aH 31ech B MO-
nepeuHom paspese. [lo-suanMomy, nepsuuHas
Mo4a (opMHupyeTcs nyrtem vasTpadunsTpaunn
KPOBH BHYTPH CyOXOpAaieHOro tegoma. Ogesu-
HO MOYa MOIH(HUMPYETCH B CYOXOPOANLHOM Iie-
JIoME, TPEkKIE 4eM OHA MONANAET BHYTPL Hed-
pHAKONYKTA, Giaronapst GHEHHIO XTYTHKOB, a 3a-
TEM — B ATPUYM, M3 KOTOPOIO OHA B KOHIIE KOH-
OB MNOKMIAeT Teno vepes arpuonop. Kietku na
CTCHKE KPOBEHOCHOTO cOCYId, B yYacTKaX, rie
MPOUCXOAUT YALTPAUABTPALLHS, TIO CBOEMY CTPO-
CHHIO ABSIOTCH NPOMEKYTOYHBIMH MEXKIY MOI10-
LUUTAMH M TEPMHUHAIBHBIMM KIETKAMH MPOTO-
Hedpunuen

BBIJIEJIEHUE

lonoBoxopioseie, MO-BUIUMOMY, 51B-
JIAIOTCS aMMOHOTEJIMYHBIMHU KUBOTHBIMMU.
Onu umeloT napHbie HedpUIUH, CBI3AH-
HBIE C IVIOTKOW, M HErapHbIi rOJ0BHOI
Hedpuanit, HazbIBaeMblit HedppuaHem Xar-
Yeka. Kaxablit u3 napHsix Hedpuanes
MMEET KOPOTKHM, TIOKPBITHIH pPeCHUYKA-
MU TIPOTOK, KOTOPBIH OTKPBLIBAETCS B aT-
puyMm. [Tporok Hedpuaus Xarueka orno-
POXHSIETCA B IJIOTKY, HEMOCPEICTBEHHO
nosaaun Benmioma. M3 arpuyma moua rio-
KM/IACT TEJIO 4Yepe3 aTpHoriop, HO Moue-
Basi KMCJIOTA — KOHCYHbINH MPONYKT 00-
MEHa IYPUHOB — HAKAIUIMBAETCS B TKa-
HAX, aCCOLMUPOBAHHBIX C TOHAIAMH.

[Tapubie Hedpuauu pacnonaraiores B
CYOXOpIaNbHOM LIEIOME PSIOM C 0p-
CaJIbHOM CTOPOHO# Kaxmoil xkabepHoii
wenn (puc. 29.9). Kaxupiit Hedpuanii
COCTOUT M3 CKOTUIEHMS] MOJOLMTOB HAa
BETBH CIIUHHONi aopTbl. OIHAKO arnu-
KaJIbHbIH KOHEL KaXJI0ro MOJ0LMNTA He-
CET XKTYTUK, OKPYXKEHHbII BOPOTHUYKOM
U3 UTMHHBIX MHUKPOBOPCHUHOK, M 3THM
HanoMuHaeT npotoHedpuamii. Tak xe
KaK B IPOTOHE(DPUANH, TPYOKOBHIHBIIA
BOPOTHHUYOK IMOAOLUTA MOTPYKEH B BbI-
BOJHOI MPOTOK, TaK YTO MOYA CHAYala
NPOXOJIMT Yepe3 BOPOTHHUYOK M TOJIBKO
[OTOM TOTAJIAET B [POTOK (CcM. puc. 29.9).
Cuuraercs, YTO roIOBOXOPAOBbIC yHAC-
JIEIOBAIH MeTaHe(PPUINAIBHYIO CUCTe-
MY, OHAKO €€ CTPOEHHE YKA3blBaeT Ha
coBMmelleHUn (DyHKuuii meranedpuans
n nporoHedpuans. EquHcTBeHHOE
OOBACHEHHE TAKOrO Jyalu3mMa COCTOMT
B TOM, YTO XIYTMKOBBIE BOPOTHUUKOBEIE
KJIETKH Pacriojiaralorest mo Xoy xabep-
HBIX KallM/UIAPOB, B KOTOPBIX KPOBSIHOE
JaBJIEHHUE NaJaeT OueHb HU3KO, WK Ha-
XOISITCSI HA HECOKPATUMOM KPOBEHOCHOM
cocyne (BeTBb CIIMHHOI aopthl). Bos-
MOKHO, XTYTUKH TTOJOLMTOB BOCIIOIHS-
IOT HEIOCTATOK AABJICHHS, HEOOXOIUMOTO
JUis (pUIbTpaLIK.

M.lpsfljurassicauf
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PASBMHOXEHUWE U PASBUTHUE

['010BOXOPIOBBIE — Pa3e/IbHOIOJIbIE
KUBOTHBIE C HApPYXHBIM OIUIOLOTBOpE-
HUEM U CIIOXKHBIM XKHU3HEHHBIM LIMKJIOM,
KOTOPBIN BKTIOYAET OEHTOCHYIO B3pOC/IYIO
CTAIUI0O U TUIAHKTOHOTPO(MPHYIO JTMUMH-
Ky. Branchiostoma o6b1MHO MMeeT B cpell-
Hem 26 map ronan (cM. puc. 29.3, A, b).
PasMHOXeHUE Y €BPONEHCKOro Buua
Branchiostoma lanceolatum npoMCXOanuT
B KOHUE XHM3HU, KOr[a 3pebie TaMeThl
MPOPHIBAIOTCS U3 TOHAIl B aTPUYM U Bbi-
OpaceIBalOTCS HAPYXKY YEpe3 aTpuoIop.
3UroTHl TIOJIBEPTAIOTCS PABHOMEPHOMY
rogo6JacTHYECKOMY pajJuajbHOMY
apobsieHunio ¢ obpazoBaHueM uenobna-
cryibl. lacTpyngaumnsa nporekaer Mmyrem
MHBAarMHalLMK, a NepeiHue LeToMHUYe-
CKHE MOJOCTH, MHOMEPbI U HOTOXOpP.
hopMUPYIOTCS SHTEPOLEILHBIM IYTEM
(puc. 29.10).

DKronepma
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[1ankroHOTpOHAS IUUMHKA TIpE-
crasisieT coboi KpouleuHoe, MOKpPLITOe
PECHUUYKAMHM CO3aHKE, TTOXOXKEE Ha ro-
gosactuka (puc. 29.11). PoroBeie ury-
rnajblia, KarouoH, aTpuyM, CIIMHHON 1
OPIOLIHOM TJIABHUKH OTCYTCTBYIOT, 3aTO
MMEETCS XOpOILO Pa3BUTBLI XBOCTOBOM
riaBHuK. Criepeiu Tejio NMposBIIsieT 110-
pasUTEIbHYI0 aCUMMMETPHIO: KPYITHBIN
POT pacmoyiokKeH Ha JIeBOW CTOPOHE ro-
JIOBEI, @ TepBhie KabepHbie Wean — Ha
npaBoi. DHAOCTUIbL HAMpapjieH BepTH-
KAIbHO TIO JIOPCOBEHTPAJILHOW OCH Ha
nepeaHeM Kouie rinotku. Ilpeaporosas
AMKa, SBISIOLIASICS TIPeaIeCTBEHHMKOM
KOJIECOBMIHOIO OpraHa, M siMmkKa Xatue-
Ka (Heiporop) OTKPLIBAIOTCH HA JI€BOU
cTOpoHE ronoBbl. ByJaBoBuanas xeje3a
npeacrapisier coboil XKele3ucThld pec-
HUYHBIH TMPOTOK, KOTOPBIA OTKPBIBAET-
CSl HApyXy Ha JIeBOH CTOPOHE TOJIOBBI
HMKE PTa U BHYTPb — B IIEPEAHEH 4acTH

Baacrouens

DKTOmEpMA
baacrouens
DHponepma
ApXeHTepoH

baacrornop

Puc. 29,10. Cephalochordata, passutue:

A — aurora; B — cTanus BOCHMH KIETOK, MOKA3BIBAIOLIAS PACMIONOKEHHE KIETOK, THIMMHOE ISl Paiu-
anpHoro apobaennsi; B — Gnacryna; [ — racrpyna; J — Havano Helipynsauuu W obpasoBaHHe COMHTOB;
E — Hauano HOTOXOpAa M MO3AHAA CTAAMs Helpyasuuu U obpasopaHus comutos; K u 3 — 3asepliieHue
opraHoreHesa (¢ usmenenuamu nepepucoearo uz Willey A. 1894. Amphioxus and the Ancestry of Vertebrates.

MacMillan and Co., New York. 316 pp., and Conklin E.

G. 1932, Embryology of amphioxus. J. Morphol. 54:

69— 151)

hlpz/ijuras

RO uf
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TIOTKH PANOM C €€ NOpPCalIbHOH cpen-
Hell nunueli. Ee ¢yHkuma Hescha, Ho
[IPeANIONAraloT, YTO OHA YYACTBYET B
MMUTAHUH JTHYHUHKH.

Hcnonn3ys pecHMYKH I mepensu-
XCeHHUS, THYNHKA IIPHHUMAET B TIAHK-
TOHE TY XK€ CaMyl0 OPHEHTALIMIO — BBEPX
TOJIOBOH H B CJIeTKa NMEPEBEPHYTOM IIO-
JIOXKECHHH, KaK [JeJaeT 3TO B3pOoCHas
0cobb B CBOEH HOpke (CM. puc, 29.4, 5).
PecHimuku xafepHbix 1meneit roHsT Bomy
B NOMEPEYHOM HAMNPARICHHH, ClicBa Ha-
MpaBo, 4epe3 PoT, INOTKY ¥ XKaGepHble
wenu (puc. 29.11, 5). Boasmoit por u
XalepHEHIe Lienn 00pa3yIoT KaHaJ ¢ HH3-

TNpeaporosas aMka
Heiipomnop BHACCTHIB

Hepenent ok Hortoxopn

KHM CONPOTHBICHHEM, Yepes KOTOPBIi
MOXHO TIPOKAYMBATh CYLUECTBEHHHII
o6peM BOOH. B3BeUICHHLIE YacTHIB
YAABAHBAKOTCA CJIM3UCTOI CETHIO, BhUIE-
JsIeMO SHAOCTWIEM H OPHEHTHPYEMOI
[OTIEPEK MOTOKA BOABI {CM. puc. 29.11, 5).
IIpenporosas AMKa, MomOGHO Komeco-
BHIAHOMY OPTaHy B3POC/IOTO OPraHM3Ma, -
NPUHUMAET YYACTHE B 3aXBAaTe YaCTHIL
ITo Mepe MOCTENEHHOrO Pa3BUTHA JIM-
YHHOYHBIH POT Mpeodpasyercs B BelIOM,
Pa3BHUBaeTCA POTOBOM KAaMOLIOH, B pe-
3yJbpTaTe 4ero obpasyerca poToBas Mo-
JAOCTh M (POPMUDYIOTCS POT B3POCIONo
OPraHu3Ma H POTOBBIE MIYTIANbLIA {B3pOC-

JIRYHHOYHBIR XBOCTOBO MNABHHK

T'onoBHOIH )
Henom ) AHanbHOE OTBEPCTHE
MeprriHble XabepHble WWEAH NMpenaporosas
Oteeperne 4 AMKa
GynaBoBHIHOM
KEMeInl o
HepsHaa pyGka ;gg‘;g::g Por
Hod " Muomep wenn Merta-
PHIH ¥ 1~ IINCEpanbLHEE
Xarueka Horoxopa ] cmanpaxﬂ
OTBEpCTHE ’
N SynasoEHIHON
4 V\ Keneabl
H,C ' T #
F OJIOBHOMH Lte/IoM
Por / ; Arpuomnop
Jlepan ! g : IIpanas
cropowa | cTOpoua
CrnusHeras ceth Kabepuas wenp

B

Puc. 29.11. Cephalochordata, nHYHHOYHAS AHATOMUT H MeTaMopdo3:

A — BHENTHHI BMA NHYMHKH CAeBi; b — nomepednbii Cpe3 TNYHHKH HA YDPOBHE PTa, IOKA3LIBAIOLUHMI
ACUMMETPHIO, NYTh HOTOKA BOAR! M CNU3HCTYIO CeTh, 0OCCIICUHEAIOWYI0 (DHILTPALMOHHOE NMTaHue; B —
TIOC/ICOBATE/bHEIE CTANHH (OPMHPOBAHUA ATPHYMA (BMO ¢ BPIONIHOH CTOPOHEI), AOKa3aHO, KaK MeTa-
TNEBPANLHLIC CKIAAKH OKPYXKaloT kabepible wend. Ha Gonee nosammx craamsax por n NPEeIpOTORAA
AMKA MHIPHPYIOT C ICBON CTOPOHDB TOMOBH Ha GPIOILHYIO CTOPOHY, e OHH NOrpyxalorca B nehuHHTHB-
HYIO POTOBYI0 MONOCTE (KOTOPAst Ha 3TOH CTANNH ewle He PAIBMTa). JIHuHHOYHBIN pOT NpebpalaeTca B
BCJIOM B3pOCROH 0COGH, a npeapoToBad AMKa muddepeHUMpyeTca B AMKy XaT9eka KOACCOBUAHMI
OPFaH (¢ usmenenuamu nepepucosano us Willey 4. 1894, Amphioxus and the Ancestry of Vertebrates, MacMillan
and Co., New York. 316 pp.)
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. JIbIiA POT M pOTOBasA NOJOCTh TAKKHM 00-
pasoM SBNSIOTCA NpPedpOTOBEIMH CTPYK-
TypamMu}. MeramneppaibHble CKIAIKH
PAcTYT BEHTPANIBHO U MEIMANbHO, OTrpa-
HUYHBAS TJIOTKY M (OpMHPYA aTpUyM.
Pazprealoiimnecs xadepHbIe WIEIH pac-
NMoNaraiTesd OrAaTepajibHO BIOAL INIOT-
ki (puc. 29.11, B).

PASHOOBPA3HE
CEPHALOCHORDATA

BonblumHCTBO BUAOB (23) ronoBoxop-
IOBBIX MPHHATNCKUT K pony Branchiosto-
ma, B ToM uHcae B. lanceolatum B Espo-
ne, B. virginige Ha 10TO-BOCTOYHOM MODe-
pexbe CoeaHeHHBIX LIITaroB AMepHKH,
B. floridae B MeKCHKAHCKOM 3a7IHBe H
B. californiense Ha 1010-3anaAHOM nobe-
pexbe CoempneHHEIX LITaToB AMCPHKH.
Bce 3TH BUABI HMEIOT CXCAHBIH BHCILIHHH
06IHMK 1 06pa3 XH3HH M H3yJalOTCA [OH
Ha3BaHMEM <«JIaHIETHHK». Kpome TorO,
CYIIECTBYET CeMb BUNIOB poAa Epigonichihys,
HEKOIIA M3BeCTHOTO MOJ POLOBbIM HA3Ba-
HHEM Asymmetron. OTH BUIB HMEIOT 1O-
HalIbl TONBKQ HA MPaBOil CTOPOHE TejA.

TUNICATA®
(UROCHORDATA)

ACHH,I[HH H HX INAHKTOHHBIE pOI-
CTBEHHHKH XOTb W ABIAIOTCA B IOJIHOM
MEPE XOPAOBBIMH, AANBIIIE BCELQ OTOLLTH
OT 0o011iero IaHa CTPOEHUS XOPAOBEIX.
OGONIOUHHKN — OORIKHOBEHHBIE MOpC-
KH€ XHBOTHBIE, KOTOPbIE MaJI0 MOXOXKHU
Ha OCTAAbHBIX XOPIOBLIX WM BOOOIIE HA
KakKuX-J1ub6o Apyrux XxXueoTHHX, [lo
Oonblel 4acTH 3TO CHOSYUE MPUKpPEr-
JICHHBIE OPraHHU3MHBl ¢ TETOM, OAETHIM
CJOXKHOH TYHHKOH, ¢ MOMOILULIO KOTO-
POl OHH ellie K MPHKPEIVIAIOTCA K Cy0-
crpaty. MHOrue BHAH 00OJI0YHHKOB B~

JAKTCA KOTOHHANBHBIMH OPraHH3IMaMH,
YTO ABBICTCA IHHCTBEHHBIM NPHMEPOM
KONMOHHMANBHOCTH CpeIH XOpHOBhX. [oT-
Ka y 000JJOYHHKOB XOpOLIO pa3BHUTa, HO
HOTOXOpI, HOPCANBHBIN TIONEIN HEPBHBIH
TSK M NOCTAHANBLHBIH XBOCT OTCYTCTBY-
10T ¥ B3pOCHLIX ocofeil, 3a UCKIIOUEHH-
eM IpeAcTABHTeNEeH OZHOIO TaKCOHa
(Appendicularia). He cuutas Appendicu-
laria, ynOMSHYTEIC¢ YETBIPE ITABHBIX TIPH-
3HAKA XOPHOBBIX MPHUCYTCTRYIOT JIMLUb ¥
KOPOTKOXUBYLIEH JHIHHOYHOH CTagHHu,
HammoMuHawLeiH ronopacTuka. Kax ro-
JIOBACTHK, TAK H B3pDOC/IO0¢ XHUBOTHOE
JIMLLICHBI UENAOMA U METAHCPPHAHAIBHOH
CHCTEMEI, & KHIUKA B XBOCT¢ OTCYTCTBY-
eT. Bmecro aroro U-o0pasHbeiii kxMuiey-
HHK pacniQiiara€éTcd TOJIbBKO B IOMOBE H
YKOPOYEHHOM TyNOBHiLE. Beoenurens-
HBbIE OpPTraHbl, KOTAa OHH €CTb, OTHOCAT-
¢4 K 0c000MY THITY, IPHCYINEMY HCKITIO-
YuTENbHO OBONOYHMKaM, Myckynarypa
O00J0YANKOB COCTARIEHA MHOIHTaMH,
a He MHTENHANBHO-MBIIEYHBIMH KJIeT-
KaMH, XapakKTepHLIMH ANA HCXOOHOIO
IJIAHA CTPOeHUS XOpHnoBEX. CoelHHM-
TeAbHBE TKAHH OOONOYHHKCB, B TOM
YHCJIe KPOBb M TYHHKA, XOPOLIO pa3BH-
ThI H YaCTO COHEPXAT KJICTKH, CHIBHO
pasnuyaoyecd GyHKIMOHANBHO.
OGONMOYHKHKH pasmedoTcs Ha TpH
TakcoHa (knacca): Ascidiacea, Thaliacea
H Appendicularia. (Larvacea). Bonplias
YacTb BHAOB BXOINT B COCTAB KJIAaccCa ac-
uuamii. ITH GeHTOCHBIE OPTAHM3MEL SB-
JA10TcA HauGonee OGHYHHME 05004-
HKKaMu. [IBa ApyTHX K1acca mpHCIocos-
JieHBl K IUTAHKTOHHOMY 00pa3y XM3HH.
H3BectHO ipubausntensHo 2150 punos
OBONOYHHUKOB. :

ASCIDIACEA®

- AcuHAOMM (B aHINOS3BMHON JTUTEpA-
Type UX Ha3HBAKOT «sea squirts», T.e. MOp-
CKHE CIPHHIIOBKM) — OOBMHEIE CHIS-
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Puc. 29.12. Tunicata, pasnoobpasue acimumii:

A — xonounansHsie Aplousobranchia; cnoxnas acumms Aplidium stellatum; B — Clavelina oblonga; B —

CTOMOHMANbHAA acunnms Perophora viridis (Phlebobranchia); I' — oauHouHas acuunus Ascidia curvata

(Phlebobranchia); 4 — kononuanbhas acummua Symplegma rubra (Stolidobranchia): E — onunoutbie
acumnmuu Stolidobranchia — Styela plicata (JX) u Molgula manhartensis (B)

Puc. 29.13. Tunicata, pasnoo6pasue acumiuii,

Eudistoma hepaticum («mopckas meveHb») u3 Ap-
lousobranchia, cioxuas acumnms, pacryiias rjuor-
HBIMH MACCHBHBIMH KOTOHHAMM Ha NMOBEPXHOCTSIX
JIOKOB, TIpUCTAHEH M CBall BAOAB IOrO-3amaniHoro
nobepexbs Coemunennbix Lltaros Amepukn
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“YHe MOpcKKe BecnosBoHOYHEIE, PACTIPO-
CTpaHeHHbIe IO BceMy MHAPY. EcTh BUARI
OIHHOYHEIE, HO €CTh H KOJIOHHANLHEIE,
HMEIOLIHE B COCTaBe KOJIOHHMH IO He-
CKONMBKHX ThICAY KpPOUIICYHBIX 3Q00HA0B
{puc. 29.12). BonNpPIIHHCTBO aCUHANH
‘o0MTaeT B HeDIYOOKMX BOAAX, [e OHHU
NPHKPEILIAIOTCA K KaMHAM, PAKOBHHAM,

CBasM H NHUILUAM CYIOB HAH HHOTAA 3aK- -

PEILULIIOTCA HA WIS M NEecKe IIPH TTOMO-
IIH KOPHEBHIX HHTEH HAM cTeOe/bKa.
OrpoMHO¢ KOMHYECTBO BHIOB HAacCE/AET
MENKHE TPOIIHYESCKHUE MOPS, MHOTHE KO-
JIOHHANBHEIE BMIE 3aHHMAIOT WWETH B
CTapBIX KOPAJMOBBIX MOCTPOHKAX H B
HMXHHMX YacTAX KOpPaJUIOBBIX PHUQOB.
Hdpyrre o6pa3yior OoNbLINE CKOILIEHHSA
HA N'OPrOHHEEDLIX KOPA/LIAX U MAHTPOBDIX
KOPHsIX MM TOJCTBIE Pe3HHONOICOHEIE
MATH HA KAMHSIX, CBasX M ILUTABYYHX JO-
kax (puc. 29.13). HekoTopric acuUHIUK
BHITJISIIAT KAK KOMKH OYpPBIX TOHOB, MHO-
rde APYrMe ApKo okpaiueHbel. OAuMHOY-
HH€ BHIBlI MOTYT ORITE HBeTA BMIIHH,
JMMOHA WIH [EPCHKA, 4 KOJIOHHH — KpPO-

BABO-KPACHHMH, 3€JeHBIMH, KaK KHMEH,
WIH Y30pYaTHIMM, KaK NepCHACKHA KO-
Bep. C UX Mopa3uTeNsHLIMM UBETAMU B
(opMaMH MOTYT COTIEpPHHYATD JIHUIbL KO-
paIIBI U TYOKKH — NBe ApYTHE GONBIIHE
TPYINE 2NU0EHTOCHHX 0eCMo3BOHOU-
Huix. M3 mpumepno 2000 suacs aciu-
T T oxoa0 100 ObLIH HaloeHE Ha
rnybunax o6onee 200 M (puc. 29.14),
HeCKOJIBKO BHAOE B&AYT HHTEPCTHLIHAIb-
HBI o0pa3 XKU3HH B ITECUAHBIX TPYHTAX.

OIHHOYHBIE ®OPMBI

OauHOYHbIe ACLMAMH, TakKue, Kak
Styela, Ascidia u Molgula, Ha3biBaloTCa
DPOCTHIMM, HIH ONHHOYHBIMH, ACHH-
auaMe {cM. puc. 29.12, I, E, X) B o1-
JIH4Me OT KONOHHANBHEIX ACLIHIHN (CM.
puc. 29.12, A— B, ). Pazmep u dopma
OIHHOYHEIX BHAOB MOIYT HAIIOMHHATh
CEMEHA pACTeHHil, BUHOTPAJ, NMEPCHK
WiH KaptodenuHy, 'a y HEKOTOPHIX BH-
moB dopma Tena HenocroaHHa, Halo-

IlIymansleBHARBE NONACTH

Potosoil cudoH

ATpuaneHetii CHpOH

Pric. 29.14. Tunicata, myGoKOBOIHEES ACLIMIHN.

BONBWHHCTBO AMBET HA MATKHX CYGCTpaTAX, B OTNHYHE OT BIOOB, HACEAIOILIHUX MEIKOBOOR U ofuTaio-

WKX RPEHMYIWECTBEHHO HA TBEPIbLIX MOBEPXHOCTAX. 3aMETeH LNHHHbMH y3Kull cTebeleK, Wi KOPHEBHI-

Hbi OTPOCTOK, ONArOIAPA KOTOPOMY OHM 3aKPeIIIOTCA Ha Miarkou cyberparte, A — Coleolus suhmi, B —

Octonemus ingolfi. TlocAcAHKA BHA B OTAHYME OT GOABIIHHCTEA APYTHX 060I0UHHKOB, BEPOATHO, ABIAET-

CA XHITHMKOM. JKepTBa 3aXBATHIBAETCS [MOCPEACTBOM KPYTIIHBEIX WYNANLUSTOAOOHMX AOMAcTell pOTOBOTO
cutora (nepepucosaro ¢ gomozpagui Monniof u Monniot, 1975}
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cynthia pyriformis ¢ ceBepo-BOCTOYHOTO
nobepexsa CUIA u H. aurantium ¢ Tu-
XOOKEaHCKOT0 MoGepexbs H3BECTHBI KAK
MOPCKHE MepcuKM, Onaromaps cBOUM
pasmepam, dopme u userty. IToscemect-
HO pacnpocTpaHeHHas (y nobepexbs
CLUA. — [pumeu. ped.) Molgula manhat-
fensis MOX0Xa Ha BUHOTPA/ U Y4acTo pac-
TET IPO3AEBUAHBIMU CKOIUIEHUAMU. OnHa
M3 CaMBIX KPYIHbIX OAMHOYHBIX ACLM-
it — Pyura pachydermatina w3 woxuo-
ro rnoayumiapusi UMeeT B BLICOTY 1 M.

OnHako cambie GOBIIME ACMIMH — 3TO
KOJIOHHAJIbHBbIE (POPMBI, YbH pasmepsl
4a4CTO MOTYT NpeBHIUIATEL | M.

[lonowsa y acunauii npuxperuiena
K cybcTpaTy, a Ha IpPOTHBOINOJOXKHOM
CTOPOHE MMEIOTCSI [IBA OTBEPCTHSI, TIPH -
HYEM KaXJI0€ pacronoxXeHo Ha Tpybua-
TOM BBITISTYUBAHHH. DTO — OYKKAIbHBIH
(BBOAHOM) M aTpMANLHBIH (BHIBOAHOIN)
cHOHBI, Yepe3 KOTOPBIE BXOAWT M Bbi-
XOMMT TOTOK BOABI MPU GUILTPALIUK
(puc. 29.15, A).

[Muia

1 e PecHuwraaran
M CITH3UCTHII

Heitpanbhas xesesa pases KabepHan
Porosoit cuon — | Lepe6panbubii ranrimit : Kabepras  nnactuua
| AT1pH- BDHIOCTHIL 1eas
Potosbie @/ILHBIH \ / /
uynajisia cucpon Bpromrnasn I\ /
BHoCTIIL ~ ATpuyM  aopra Crinunas
Inorka  AHanbHOE 4 aopra
i OTBEpcTHE
Kabephbie - STitueson
1enn Cemsi-
Tynuka —— BbIBOIAILMIA 2 Crinnnas
CreHKa Tena IIPOTOK e TUIACTHHEKA
Knineununk P S
/ ! .
Hy - Muweson / |
Anarnx = ag VYHHKA [ ATpuym InoTka
C [Munopuueckas
‘eMEHHUK ks Crenka Tena
Cepaue — — Kenynok b
[ A
AKabepnerii kanuusp._
= PecHuunasn
ATpuym KabepHas
MeperopoiKa

Crenka KabepHan 1ens
Tena Tok BombI
Bpiomxasn — CTeHKa SHI0CTHIS

aopra

S Hpuxkenne

B

__Kenesuctele KieTku
Crusucras cethb

— CaM3MCTON ceti

Pyc. 29.15. Tunicata, GpyHKUMOHAIBHAA AHATOMMS LIOTKH M KULIEUHMKA:

A — cxemMaTHYHBIH Paspes Yepes OAMHOYHYIO ACLIMANIO, TTOKA3HIBAIOLIMIL BHYTpeHHHE opranbl. Bonbumine

CIPEJIKH TOKA3LIBAIOT HANPABNEHHE TOKOB BOMBL, MATCHLKHE CTPEIKN — ABMKEHUE CAMIUCTON cetH; b —

MONepeuHbI cpes MoTKH; B — yBenuuennoe uiobpaxenne obaacTu IHIIOCTIIISA, TIOKA3LIBAIOIIEe TPAHC-

MOPT CAU3UCTOMH CETH M TOK BOJKI 4epes kabepHbie weau; [ — CKaAHUPYIOILas 3/1eKTpoHHas (oTorpadus

causuctoit cetn Ciona intestinalis (I' — uz Flood P.R. u Fiala-Medioni A. 1979. Filter characteristics of
ascidian food irapping mucous films. Acta Zool, 60: 271)

Mipsfijurassicaraf
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B oTniuMe 0T MEJTKOBOTHBIX acIIHAMIL,
95 % KOTOpBIX XUBET, MPHKPEMUBILHCH
K TBEPALIM MTOBEPXHOCTAM, OONBILHHCTEO
ITyOOKOBOAHBIX BHAOB 3asIKOPHUBAIOTCA B
MSFKOM IHE, BHICTARNAA CH(OHEI BBEPX.
BonbummHeTBO TTyGOKOBOAHBIX BHIOE —
Menkue cdepryeckue OpraHH3MEL, 3as-
KOpHBaoNIHeca TIpH nNoMollIH ¢HGpHiI,

HO €CTh M HEMHOTHE KPYIIHEIE cTedens- -

KoBbie hopMEL. HecKOMbKO Npo3pavyHHx
BMIIOB ¢ HeMNpaBHJIBHON ¢opMoit Tena
IUTaBAIOT, MPHBSA3aHHbIC CBOMMH HHTA-
MH K cyOCTpaTy, ModoOHO OGpPEIEKaM
TPAINKH Ha HUTOUKE.

KOJIOHHATBHBIE ®OPMBI

Kononuanbhad opMa Tena vy Ascidia-
cea pa3sBHBANACH B SBOAIOLHM He3aBHCH-
MO HECKONbKO pa3. MMewTcd pasHbe
THNBI KOJIOHHi; B ODHHX 300HIH TIpax-
THYECKH HE3aBHCHMEI IPYT OT APYTA, a B
JIPYTHX YPOBEHb HHTETPaliH 300HAOR
QU€Hb BEHICOK. QOGHYHO 300HAERI, COCTAB-
JIAIOLIHE KOMOHMK), HEBEJIHKH, a 3a4ac-
TYIO — HMEKT MUKPOCKOMHYECKHE pa3-
Mepbl. OHHAKO HMHOTAA MX YHCIO B CO-

Cownii
KIoakamsHEH

CTaBe KONOHHMM OBIBACT TaK BENMHKO, 4TO
pasMeps caMOil KOJIOHUH MOIYT OHITH
OrpoMHBIMH, TaKkHe KOTOHHH 49acTO 06-
pa3yIoT TOJACTBHIE MaThl Ha KaMHSX, TIia-
BYYMX J0Kax, 00ITHBKe KopalacH u cBa-
ax (cM. puc, 29.13).

B Haubosee NPOCTEIX KOMOHHAX 300-
HIObL pasfeAeHbl MPOCTPAHCTBEHHO, HO
CBA3aHH BOCOMHO CTONOHamH., Hampu-
Mep, v Perophora KonoHns noxoxa Ha
CTEMOIUYIOCA BETBb C NPHKPEIUIEHHMMH
K Hed rNoGYNAPHBIMH 300MEAMH {(CM.,
puc. 29.12, B). ¥V Apyrux BUNOB, TAKHX,
kax Fcteinascidia turbinata, CTONOHE
KOPOTKHE H 300MIOb COOPAHEL B MYYKH.
¥ Clavelina o0beIHHEHEL HE TONBKO 3a
CYET CTOMOHOR, HO TaKXe Oyiaroaaps cim-
AHUIO HHKHUX TIONOBUH 300MAHHIX TY-
HHK (cM. pHc. 29.12, F). B HauGonee cre-
HHAH3UPOBAHHBIX KOJNOHHAX, ¥ CHOMK-
HLIX ACUMIHil, BCe 300MIbI, 33 HCKITIOUE-
HHEM UX CHOHANBHBIX OTBEPCTHH, MTON-
HOCTBIO [IOTPYXeHbl B OOHIYIO TYHHKY.

CnoxHele acCLMARN PA3HOOGPas3HH 110
pasMepaM U popMe: MaJIEHbBKHE HIIH G0OMb-
LIHe, KOPKOBHAHEE H TOHKHE WIH TOM-
CThIC U MaccuBHEIE (CM. pHc. 29.12, 4;
29.13). BHYTpH TYHHMKH ¥ CIOXHHX BH-

OBl KI0aKATBHEIN CHpOH

ATpHYM Knoaka

Poroeoii cudron

Pue. 29.16. Tunicata, HHTErpauHa 300HI0B ¥ KONOHHAIBHBIX ACIIHIMM;

A— cnoxHad acunans Borrylhus schiosseri, nOKa3aHL! 8¢ IRS3IYATHIE CHCTEMB 300MACB; B — RepTHKANbHOE
CeYeHHe 4Yepe3 UCHTP OIHOW cuctemsl (A — no Milne-Edwards us Yonge, B — no Delage u Hérouard)
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J0B CM(OHBI KaXIO0To 300HIA MOLYT OT-
KPBIBATECA HE3aBUCHMO OT TAKOBBIX TIpO-
YHX 300HMAOB MO0 aTpHANbHbIE CHGOHLI
COCEHHHUX 300HAOE MOTYT BIIAAATL B 00~
LyI0 BEIBOAHYIO KaMepy — kioaky. Ta-
Kil¢ BBICOKOHHTETPHPOBAHHBIE 300HIEI
00BIYHO 06Pa3yIOT YIOPAIOUCHHBIE CTPYK-
TYPbI — T4K Ha3elBacMbie cHeTeMbl. OnHa
o0lllasi CHCTEMa TpEACTaBAAeT coboilf
KOMBLIO POTOBBIX CHGHOHOB (M MX 3004/10B)
BOKPYT LEHTpanbHO# Kinoaku, Bonpimas
KONIOHHA MOXET OMTE YcessHA COTHSAMH

Topake «

AbgoMen <

ITocraGoomen

ANH THICAYAMM TAKHX «CHCTEM», KaXzas
BHIIIAIHT KAK 3B€30049Ka HA MOBEPXHO-
CTH TYHHKH (CM. pHc. 29.12,. A). Brot
3BE3IYATRIH XapaKTep OTpaXeH B Ha3pa-
HHAX HECKOJNBKHX BMIOB, TAKHX, KaK
Aplidium stellatum v A. constellatum («stel-
la» — or a1, «3Beama». — Ilpumeu. ped.).
Hpyroii pacTipocTpaHEHHBII W KpacHBbIi
BHIL — Botryllus schlosseri (puc. 29.16, 4).
BepruxanbHeni paapes uepes Botryllus no-
Ka3hIBACT, KakuM 00pa3oM aTpHAIBHBIH
CH(OH KaXIOTO 300MIa COSNUHEH ¢ 06-

Puc. 29.17. Tunicata, oraenu tena acunamii:

A — mHorMe konoHMu Aplousobranchia coctodaT us 300MI0B, ¥ KOTOPMIX HMEETCS TPH OTOena Tena:
TOPAKC (TMOTKA M ATPHYM), abAoMeH (nerns KHINCYHNKA) H mocTabaoMer (Cepmie W roHagn), 5 —
HekoTopeie Phlebobranchia wmelor Topake u alAoMeH, HO He MMEIOT OCTAGIOMEHA, B — GoAbIIMHCTED
Phlebobranchia u Bce Stolidobranchia uMeior Boero oxHH OTaeN Tela — Topake. Teao Mononsx ocobei
BCEX acUMAMH (00300HIE) TIPEICTABTCHO ONHHM JHIIb TOpakcoM. Passutie abaomeHa UnM aGIomeHa M

nocTabooMeHa ABNACTCH CICICTBHEM ITOCTMETAMO,

piho3HOTO POCTa M CBA3AHO ¢ TOMMHHOIM TYHHKH. 300- -

HAEl Aplousobranchia, umerouwne sce Tpy oraena Tena, QOPMHPYIOT CROXHBIE KOJOHHH ¢ OYSHD TOACTOH
obllelt TYHHKOM, KaK NOKa3aHo Ha pHC. 29.13 (nepepricosano ¢ usmenenunsu uz Berrill N.J. 1935. Studies
in winicate development, Part IV — Asexual reproduction, Phil. Trans. Roy. Soc. Lond, B 225: 327— 379)
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el KIoakoii, KoTopasd OTKpPHIBAETCA HA
MOBEPXHOCTH KONMOHMH (pHc. 29.16, B).
3oounsr Botryllus ¥IMEIOT B AMAMETpE BCETO
HECKONBKO MIWUTHMETPOB, HO TIOCKONBKY
OHA KOJOHUA, KaK NMPaBWIO, COCTOHT H3
HONBLILOTO YHCTIA 38e3MYATHIX CHCTEM, pa3-
Mep Bcefl KOMOHHM MOXeT AOCTHUIAThH OT
12 1o 15 em.

OTAEIBI TEIA

BHYTpH TYHHKH TeN0 aCLHIMH pa3-
JefeHO Ha TPH OTHeNa. NepeaHHi (M
JUCTANBHHI) TOpAKANbHBIA ormen, co-
JepXalrHii raoTxy, AdnoMHERaILELIE OT-
A€, COTEPKALMI KUIIEYHHMK H CBA3ZAH-
HEIE ¢ HHM CTPYKTYPHL, ¥ mocrabmomm-
HAMbHEIR oTaen (puc. 29.17). INocTabao-
MeH (HHOTAa OH MOXeT OHTE JTHHHBIM
H HHUTEBHIHBIM) fABIAeTcA OasaibHOM
(zaqHel) YacThIO TENA U COIEPXKHT cep-
Iii¢ U peNnpONYKTHBHEIE OpraHH. Tpu
9THX OTAENA BHPAKEHBHI TONLKO ¥ MUK~
POCKONMHYECKHX 300HIOB HEKOTOPBIX
KONOHHANIBHHX BHAOB {AII0Y300paHXH-
€BHIX). BOJBIIMHCTREO acCUUIMIT THIIEHDI
nocTabJoMeHa, 3 MHOTHE BHAH © KPYTi-
HBIMH OIMHOYHKEIMM 300HMIaMK (Ascidia,
Styela, Molgula, Microcosmos) He UMEIOT
Jaxe abmpomeHa. C yTpartoii moctabno-
MeHa, aGooMeHa TGO U TOTO, H APYTOTO
BHYTPCHHOCTH TEPEeXOIAT B MEPEIHIONN
yacTtb. K npumMepy, v BHAOB, HMEIOUIHX
JIHIIB TOPAKC, B 3TOM OTHENAe MOMELIa-
I0TCA CepiAlle, MOHAObl, XKHIUEYHUK H
IIOTKa {cM. puc. 29.17).

TYHHKA, CTEHKA TEJA
H MYCKYJATYPA

Teno acupaneBHX OAETO ONHOCAOH-~
HbIM 3TIUTETHEM, TIOBEPX KOTOPOIO Ha-
XONUTCA CHAOXHAA TYHHKA, M3-3a KOTO-

poi obogounnku (MnaKn Tunicata) mony-

YHAH CBOe Ha3BaHMe. QOHYHO TYHHKa

ObIBAET HOBOABHO TONCTOH, HO KOHCH-
CTEHLUMS €€ BAPbMPYET OT MATKOH H He-
XKHOR HO mnoTHoll XpsueBugHo#. Ty-
Huka Aplidium stellafum (aMepHKaHIIbI
Ha3BIBAKOT €€ <MOPCKHM ITOPOCEHKOM>»)
HAMOMMHACT CJIOM 3aTBEPAESBIUETO XHPA.
OfeTnle Mpo3pauHoidl cTyaHEeOoOpasHOM
TyHuKO#R konoHuu Diplosoma HanoMmu-
HaIOT JIATYLIAa4bio HKpY.

Kak H GONBIIMHCTBO KYTHKYN U K-
30CKeNeTOB, TYHHKa COCTARIEHa pa3Ho-
oBpasHBIMM GeIKaMH ¥ VITIEBOOAMM, OITHA-
KO HMEET HEeCKOJNBKO XapaKTepPHBIX TONb-
KO A7 000J0MHMKOB uept (puc. 29.18).
OnHa W3 HEX — HaJUIWE BOJOKOH TY-
HEDHHA — ONHOH H3 pa3zHOBHIHOCTH
USIUTIONO03bL. BTH TNapavIe/IbHO OpHEH-
THPOBAHHEIE BOJIOKHA B THIIUYHOM CJIY-
4ae pacHoNaralorcs MocneaoBaTe/IbHbI-
MH TOHKHMH CJIOAMM, BOJIOKHA KaXIOTO
H3 KOTODEIX Mogo0HO cloaM daHepH
PACMONOXKEHHI IO YIIOM K BOJIOKHAM B
nmpeasiayiieM cinoe. Takoe pacmonoxe-
HHE BOMOKOH, CXOOHOE ¢ TAKOBBIM Y Wie-
HHCTOHOIHX (BaXXHO MOMHHTB, 4TO ¥
YIEeHHCTOHOTHX TAKOE PacHOMOXKEHHE
HMEIOT BOJIOKHA APYIoro BeLHeCTBA —
XUTHHA. — Hpumen. ped.), pumaer Ty-
HHKE XECTKOCTh H NMPOYHOCTh. Apyras
MepasHUTeNnbHast 0COGCHHOCTE — HATMYHE
B TYHHKE KPOBSHBIX KIIETOK (TEMOIIHTOB),
a ¥ HEKOTOPBIX BUOOB — COCYAOB TYHM-
EH, KOTOPEI€ PAa3BHBAIOTCH KAK TpyOua-
Thi¢ BbIPOCTBbI KPOBEHOCHOH CHMCTEMH H
creHkd Tena. CTeHKa cOCYAOB TYHHKH
COCTOMT M3 3MMUACPMHCA H SITHACPMATIb-
HOH 6a3anbHOI IUTACTHHKH, YTO BRITAA-
OUT YHHKAJIBHO# 4epToit Tunicata. ITpu-
CYTCTBHE NéMOLIMTOB B TYHHMKE O3Hauva-
€T, YTO OHA OJM3Ka K COSOHHMTEIbHOM
TKaHHu. TpeTbqd 0COOSHHOCTE 3aKIIOYAET-
Cqd B TOM, YTO aCUMAHUH He AuHAom, MO
Mepe TOTO KaK pacTyT éNympu TOJICTOIO
BK30CKeeTa. DT0 03HAYaeT, YTo TYHHKA
JOJIKHA YBENUYHBATLCA, UYTOOH He IIpe-
IATCTBOBATE POCTY aCUHMAMH. VBenude-
HHE Pa3MEPOB TYHHKM 00eCIIeUHBacTCH
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Tnapoans w abcopbumn

Puc. 29.18. Tunicata, o6o6lueHHas cxeMa CTPOCHHA TYHHKH acLHOHil. DKCTpaLe/uionspHas

TYHHMKA aCLIMINi MPEACTABNZET cOGON NUHAMHYECKHHA CKENeT, TOMLHHA KOTOpPOTO YBENHYHBA-

€TCA MO Mepe POcTa Tesia Ge3 JHHbKH. XOTH NPOLece PocTa TYHHKH A0 KOHUA €lIe He Bhific-

HEH, NPCAMIECTBEHHHKH TYHNKH TPAHCIODTHPYIOTCS B TYHWKY KPOBBIG (V BUIOB, MMEIOILNX

COCYIHCTYIO TYHUKY) W BRICBOOOXIAIOTCA BO BHEIUNHI cmoll TYHHKH. Brimenenue MaTtepHana
TYHUKH H €10 yIaleHHE TaKkKe MOXET OCYILECTBIATECA SIHACPMACOM

IEATCIBHOCTEIO U 3MHAEPMHACA, H HAXOQ-
IALIMXCA B TONLIE TYHUKH TeMOLTOB.
TyHHKa BEMIONHAST (BYHKLUHUM CcKe-
JIETHOHA U 3aLTATHOH CTPYKTYPH], KOTO-
pas ¥ HEKOTOPBIX BUAOB YCHJICHA HATU-
YHEeM AOMONHHTENABHBIX XECTKUX 3Jie-
Me¢HTOB. AcumanK Didemnidae u Pyuri-
dac BBIASNAIOT H3BECTKOBHIE CIMKYIHI
WA TUIACTHHKH, BHEADSIOIIHECH B TYHH-
Ky (cM. puc. 29.18). Hexkotopbie BHMABI,
Takue, Kak Eudistoma carolinense, Bcrpa-
HBAIOT B TYHHKY NMeCYHHKH, TAK 9TO KX
TeJda NMpUoSPeTAlOT TBEpIOCTE KaMH4.

Puc. 29.19. Tunicata, MyckynaTypa acLuanm.

Myckyaarypa acunauu Pyura ostreophila ua Stoli-

dobranchia (usmeneno u nepepucogano us Kout P.,

1989. Form and function in the Ascidiacea. Bull. Mar.
Sci, 45 253—276)

Apyrue, HanpuMep Didemnum psam-
mathodes, Ub¥ KONOHWH pacIUIaCTAHBI HA
KaMHAX MOJ00HO pacILTaBNeHHOMY 110-
KOJany, BKIOYAIOT B TYHHKY CBOH KO-
PHYHEBLIE HCTIPAKHEHHUS JII MAaCKHPOB-
KH WIH U1 YBENHUYCHHA XECTKOCTH.
ACUHINM IPUKPELASIOTCA K CybeTpaTy
TYHHKOIt. B MecTe npHKperieHHs oHa
yacTo OpiBaeT yrommueHa. s obecre-
YeHHUs 3aSKOPUBAHHA OCHOBAHHE ACLH-
JAHH MOXeT 00pa3oBBIBATh KOPHETION06-
HEIE CTOJIOHH, KOTOPHIE TOXE NMOKDHITH
TYHUKOIA.

IMToa snumepMucoM Haxomarcs 6a-
3aJIbHAsA TUTACTHHKA M TOJICTASA CTYACHH-
CTasg COeAMHHUTENbHAS TKaHb. MEILLIIBL,

" HEPBBI, KPOBEHOCHBIE COCYIBI U aMebo-

HAHBIE KJIETKM HAXOIATCI B 3TOM CO-
CHUHHHTEILHO-TKAHHOM cJ1oe. Myckyia-
TYPa COCTOMT M3 YeTKO BbIPAXKEHHBIX Ha-
PYXHBIX KOJIBHEBBIX H BHYTPEHHHX [TPO-~
AONBHBIX JIEHT Iaagkex meimil. Ipo-
AONBHHE BONOKHA TAHYTCS K CHpOHaM,
TPU MX COKPAILEHUH CHBOHE! BTATHBA-
1oTesd (puc. 29.19). Koasuesrie MbILILB!
BBHIONHAIOT poib CUHKTEPOB B CHO-
Hax, OHH PEryJIHpyioT pasMep oTBEpCTHEH.
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Ilepuoan4ecKH MYCKyNatypa CTEHKH
TENa COKpaillacTcsd, BbibiBag BEOpoOC
BOAB M 3aMblKaHHe cugoHoB. Ilepu-
oORMecKoe BhGpacHBANHE BOIBL M3 CH-
¢$oHOB — OTNHYHTENBHAY YepTa BCEX ac-
uuauia. Hepelko 310 NIPOMCXORUT B OT-
BET HA NPUCYTCTBHE HEXENATENbHBIX BE-
IECTB B BOAC WIH JIpyTHe HeOnaronpu-
ATHBIE (hakTopLl. CIOCOGHOCT ACMIHH
pe3Ko BHOpACcHBaTh BOOY B BUAE CHIb-
0¥ CTpYH OTpaxeHa B aHITIHIICKOM Ha-
3BAHHH STHX OPTaHH3IMOB — MOPCKHE
CIIPUHIIOBKH {(«$€a SqUirt»).

IMIOTKA H ATPHYM

Iepeauuii porosoi cudoH OTKPHIBA-
€TCA BHYTPh B OOBEMHCTYIO ITIOTKY. B Me-
cTe coeauHeHud cudoHa M DIOTKH poT
OKPYXeH KOABIIOM POTOBBIX Iymajed.
Iynansa npeaoTBpalllaoT MPOHUKHO=
BCHHE HEXENATENBHBIX KPYITHEIX YacTHLL
BHYTpb cHoOHa {(CM. puc. 29.15, A).

CTeHKH TNOTKH NPOHM3aHBI MEJIKH-
MH PeCHHYHBIMH XalepHBIMH ILETAMH
(¢cTUrMaMH), KOTOpRIE MO3BOJAIOT BOIE
MPOXOAUTD M3 [FIOTKH B OKPYXKAIOLUIHI aT-
puyM. JlaTepanbHble peCHHYKY BLICTAB-
JIeHBI BHYTpB Xa0epH&hIX 1eneii, a GpoH-
TAIBHBIC PECHHYEY MOKPLIBAIOT BHYTPEH-
HIOIO [TOBEPXHOCTh MOTKH. Ha BeHTpaib-
HOM CTOPOHE TIOTKM — CTOPOHE, MpO-
THBOIIOIOXHOR aTpHaNbHOMY cudoHy, —
PACHIONCXEeH SHACCTIUD, KOTOPBIA TAHET-
c# 110 Beelf THHE IMOTKY {CM. puc. 29.15,
A—B). CnepenH, B MECTe COeOUHEHHA
TNOTKH M POTOBOTO CHGOHA, HAOCTHIb
pasnesisieTcd Ha OB¢ PeCHUMHBIE MONO-
Cbl, KOTOPBIE OKPYXAIOT POTOBOE OTBEP-
ctie. OHM cxoasTed Ha JOpCalbHO CTo-
poHe, dopmupyd uMeloWMiica y npen-
CTABHTENEH HEKQTOPLIX TAKCOHOB pec-
HHYHEIRA rpeGeHb — CIMHHHYIO IVIACTHAKY
{cM. puc. 29.15, B). Y npyrux dopM nme-
€TCA PN A3BYKOB, KOTOPLIE TAHYTCH Has
3al K MHIUEBOIY.

[ | Pynneprr.4

I'moTka co BCeX CTOPOH OKpYXeHa
BONOHOCHBIM ATPHYMOM, KPOME yJacTKa
HA BEHTPATBHOH (3HIOCTHABHOH) CTOPO-
He, [A¢ OHA IPUKPEIUICHA K CTeHKE Tena.,
B ApyTHx MecTax rIOTKY TIOLOCPXHBAIOT
LIHYPOBHAHBIE ME3CHTCPHH, TAHYLIHECH
MEXAY CTeHKOH aTpuyMa H CTEHKOMH
IJIOTKH. ATpHYM OTKPBIBACTCA HapyXKy
aTpHansHBIM cUOHOM HA NOPCANBHOM
cropoHe. TIoA0CTh BHYTPH ATPHATBHOIO
cHdoHa MHOrAa HA3IBIBAIOT KJIOAKOH,
MOCKONMBKY OHa TOy4daeT U GeKaniH H3
AHANBHOTO OTBEPCTHSA, H TAMETH H3 MO-
JIOBBIX TIPOTOKOB, DTMTEAHI, BHICTHAA-
0L aTPUYM H aTpHATBHEIN cudoH, Mo
CBOEMY MPOHCXOXASHHUIO 3KTOAEPMANb-
Helil. TpaIHLIHOHHO TIOTKY pacCMaTpH-
BalOT XaK NMpOH3BOAHOE SHROAEPMEL, O~
HAKO COBPEMEHHEIE AAHHBIE IO PA3BU-
THIO CBeJOOHOI AMOHCKOH acUMAUHA
Halocynthia roretzi MOKa3pIBalOT, 4TO
IMOTKA, KaK M aTPHYM, pa3BUBAeTCA H3
IKTOOEPMHEI.

IMHIIEBAPUTEJIBHAA CACTEMA
H TUTAHHE

TTo Tuny muTaHug acuuau — Guib-
TpaTopsl. OHK M3RIEKAIOT IUIAHKTOH M3
BOJH, KOTOPYI0 MPOKauyHBAKOT 4YEpe3
r1otky. TeueHne Bomm obecneyrBaeTCA
GHeHHeM JIaTepalbHEIX PECHHYEK Ha Kpa-
AX KaGepHbIx meneii (cM. puc. 29.15, B).
Kak M y GONBIIWHCTBA (PHIETPATOPOB,
INng obecleyeHuss AOCTATOMHOTO KO-
JIMYECTBA MHILIH JOIKHBL GEITh NpodyaL-
TPOBAHBI OTPOMHBIE€ KOJAMYECTBA BOIBI.
B cpeagHeM KaXOylo CEKYHAY acMAMsL
npohHNBTPOBBIBACT OOBEM BONEI, DAB-
HElI 00BEMY TeNla XKHUBOTHOrO. Ascidia
nigra, UMeiad BCero HECKONBKO CaH-
THMETPOB B JUIHHY, 33 24 4 npoKadynBaeT
yepes DIOTKY 173 1 Boawl {puc. 29.20, A).

TIo Mepe TOrO Kak BOAa MPOKAYMBA-
eTCd 4epes TAOTKY, B3BELICHHEIE B HeH
MULLEBLIC YACTHLB VIABIHBAIOTCA CeK-



322 THABA. 29. CHORDATAP

PETHPYEMOH 3HIOCTUNEM CIM3HCTOIM ce-
TBIO B IMOTKe. (DPOHTANBHBIE PECHWUKH
TIIOTOYHOH BEICTH/IKH MELIEHHO TpaHC-
HOPTUPYIOT NOCTOSSHHO BHIIENIEMYIO
CIIU3UCTYIO CETh (¢ NPWIHIIIHUMH K Helt
THIIEBBIMH YaCTHUAMH. — [Tpumen. ped.)
€ BEHTPa/ILHOM CTOPOHHI IVIOTKH HA J0p-
CAJIbHYIO {CM. pHe. 29,15, ). Korna »ta
CCThb AOCTHIrAeT cpeaHeit NHHUKM Ha Jop-
CaNbHON CTOPOHE IMTOTKHU, 0HA CKATHIBA-
€TCSA B HUTEBMAHBI IIHYP peCHHYKAMY
CIUHHON TMJIACTHHKH HMIM CIHHHLIX
SI3BYKOB H MEPEIPaBIACTCH B MUIICBOL.

Kak u y ronoBoxopnosmix, cimss,
BblAensAeMasg SHIOCTHIEM, CONEPXKHUT

CIOXHBI HONOTIPOTEHH. DNEKTPOHHO-
MUKPOCKOIIHYECKHE HCCAeNOBAKHA TO-
Ka3amd, YTO CIHMSHCTAasA CeTh NpelcTaR-
Js1eT coB0H MPABMIBHYIO AYEUCTYIO
CTPYKTYPY C OTBEPCTHAMM NPHONU3K-
TeNbHO §,5 MKM (cM. puc. 29.15, I). Ta-
KOH (WIBTP NETKO H3BIEKAET U3 BOOB
MeJTbYailiune IVIAHKTOHHBIE OPraHM3MEL,
B TOM Yucne GakTepHH. ACIIMONH MOTYT
NPEKpalaTh MUTAHHUE, 3aKPHEBas pOTO-
BOH cuGOH, NpepbiBast GHeHMe pecHu-
49eK HJIH X€ OCTaHaBNHBad HCTEYCHHE
CITH3H U3 SHIOCTHAA.

Huxe rnotku nmumesaputenbHuiil
TpakKT JAenaer U-o0bpasHylo MeTmo (cM.

B

Hanpannenwe teveuns

Puc. 29.20. Tunicata: ananmtuBHbE 0cOBGEHHOCTH B MPOKa4YMBAHHH BOAE! H OpPHEHTALHH Tena
¥ acLynMii;
A — npoxayHBaHHe BOAK TPOTIMYECKOW Ascidia nigra. MO TIOTOK M3 aTPHANLHOTO chdoHa YHOCHT
SarpAIHCHHYIO BOLY 32 MpeSeNbl 30HE, M3 KOTOPOI Boma MOCTYmaeT B poToBoH cHdoH; 5 — cHpoHE
HemasHO MeTaMopdH3uposarmMx ocobeit Styela monfereyensis OPHEHTHPYIOTCA CAYYAHEIM 06PaioM OT-
HOCHTC/IBHO OBYHANPABICHHOTO TeY€HHS BOMH (CTPENKM), HO HM3-3a H30HpaTenLHON CMEpPTHOCTH OCcTa-
IOTCA TONBKO T€ MOMOAblEe OCOOH, YU CHGOHHE OPHEHTHPOBAHHN TAKMM obpazoM, 4TOGE 0HECTIENHTE
HanGonee >deKTHBHOE IEPOKAYMBAHHE BOALI; B — ARHXeHHE M CBETOBAA ajanTaudd TPONMHYecKol
CroxHol acumnn Didemnum molle. BroT Buf coNepXHT doTocuRTE3MPYIOIIET0 CUMBHONT — 3ENEHYI0
Gakrepuio Prochioron. JIMuMHKH ocealor, u MPO3PAYHAA MOIOAAA KOIOHMA DAIBHRACTCS Ha 3aTeHeHMOd
HIDKHEH CTOPOHE KOPAJLICBOTC PHda, HO 110 Mepe PocTa KONOHHA MEAJICHHO MUTPHPYET Ha OCBEILCHHYIO
¥acTh cyGerpara. Dra MUIpaumMs, And 3aBepHIEHUA KOTOPOA MOXET MIOTPeGOBATHCA Mecaul H Gofee, Mpo-
HCNONHT BMGCTE C PAIBHTHEM ¥ ACUHAMH MACKHPYIOUIETO TIMTMEHTA M M3IBECTKOBBIX CHHKYn, Graronaps
KOTOPBIM DETYAHPYETCA MHTEHCHBHOCTS CBETA, MANAMIIETO HA CHMOHOTHYECKHeE BOOOPOCTH (A — nepe-
pucosano uz Berrill N.J. 1950, The Tunicata. Quaritch, Lid, London. 354 pp.; B — usmeneno u REPEPUCOBAHD
43 Young C. M, W Braithwaite L. F. 1980, Orienration and current-induced Slow in the stalked ascidian Styela
monterevensis. Biol. Bull. 159: 428 440: B — nepepucosano no Olson R R, [983, Ascidian — Prochloron
symbiosis: The role of larval photoadaptations in midday larval release and settlement. Biol. Bull. 165: 221— 2400
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puc. 29.15, A). Hucxonamas BETBb MH-
WWEBAapHUTENLHOTO TPaKTa IIPEeACTaBIACT
coBoit nuesoa. OH COSIHHAETCA € XKe-
JIVAKOM, KOTOPHIH HAaXOOUTCH B MECTe
nopopota U-oBpasHore MUIIEeBapHTENb-
HOTO TpakTa. 2KenyaoK BHICTJIAH CeKpe-
TOPHBIMH KJICTKAMH U SABNAETCA MECTOM
BHEKIETOYHOTO MmHILeBapeHus. Bocxoms-
1124 BETBh NUIIECBAPHTENBHOTO TPAKTa —
TOHKAfA KKIIKA, Ha TEPMHHATBHOM KOH-
e OHA MepeXOOUT B MPAMYIO KAIIKY, OT-
KPbIBAIOIIYI0CA aHAMBHBIM OTBEPCTHEM.
KHIISYHUK SABIAETCA MECTOM BCACHIBA-
HHud (cM. puc. 29.15, A). AranpHoe OT-
BEpPCTHE BHIOpackBaeT eKaMbHBIE HHTH,
MY TIeINeThi, B ATPHYM, OHH BBIHOCHT-
¢ HapyXy 4Yepe3 aTpUAIbHEIN CU(OH.

Y Bcex 0GOJIOUHUKOB HMEETCA CEThb
TpYOOUEK — MAIOPHIECEAN XelKe3a, Pacrio-
TIOXEeHHAs1 HA BHEIIHEH CTEHKe NMepeaHen
YacTd KHIUEYHHKa (CM. pHc. 29.15, A).
ITwiopHyeckas Xeje3a OTKPHBAeTCA B
KULUEYHHK PAIOM € MECTOM €ro npu-
KPEIUIEHHS K XeNyAKy OAHHM WIH He-
CKOJBKHMHU OTBEPCTHSAMM. TIpOLYKTH
CeKpEellHH KIeToK MUIOPHYECKOH Xerne-
36l — 3TC MUIIEBAPHTENBHBIE (depMeH-
THL ¥ BellleCTBA, YYaCTBYIOIIHE B peryns-
und pH B kumeunuke. Iunopuyeckasn
Xenesa TAKKe HAKATUTHBAET DIMKOICH U
Y4acTBYeT B YIAJEHUH MMEPEHOCHMBIX
KPOBBIO TOKCHHOB.

ACUMANHH, obuTalolIHE HAa MATKOM
rpyHTE, TIHTAIOTCH OCANOYHBIM MaTepH-
aT0M HA TOBEPXHOCTH OKpPYXAIOWINX
0CAAKOB. 3aMedaTeNbHe, YTO HEKOTOpHIE
[AyGOKOBOAHEE BUAB! CTalM TUIOTOAL-
HbIMH. QHH [THTAOTCS MENIKUMM XUBOT-
HBIMHW, TAKHMMH, KaK HEMaTOOH H Ma-
NeHbKHE 3MUOESHTOCHbIE paKOOOpasHEIE
(cM. puc. 29.14, B), u n0oBAT A06GBINY
MYCKYIHCTHIMH JIOTIACTAMH BOKPYT PO-
TOBOro cH(pOHA. ¥V HUX MajieHBKAA C/H-
3HCTAasA TNOTKa, WMEKLIas BCETO He-
CKOJIBKO XaBepHBIX wenel.

Hexotophle TpompAdeckde BHABI KO-
JIOHHATBHOTO ceMeitctBa Didemnidae

coflepXar B TYHHKE U aTPHATLHON BbI-
CTHAKe CHMOHWOTHIECKHE BOAOPOCHH.
OnMH U3 3THX CUMOHOHTOB — Prochloron,
HalineH mvubk y acumauii. Prochioron
ABNAETCH IPOKAPHOTOM, OOHAKO €T
doToCHATeTHYECKHE NMUTMEHTHI THITHY-
HH IS 3YKapAOTHYECKHMX 3€/ICHBIX BO-
gopocieit (Prochloron uMeer xnopodun-
JIbI @ U b, KOTOPHIC XapaKTePHH A Mia-
CTHA, 3e/IeHBX BOIOpPOCHSH M BBICHIHX
pacTeHuii. [ToaToMy, coracHo B3TIAIaM
HEKOTOPBIX CTOPOHHUKOB CHMOMOTEHE-
THYeCKON KOHLEIUMH NMPOHCXOXKICHIA
JYKapHOTHOI KieTku, GakTepHH, GJIHM3-
Kkue K Prochloron, GLUIH NIpeAKaMH IUIa-
CTHA 3eJeHBIX BOOOpOCaed M BHICLIHX
pacteHuii., — Ipumex. ped.). ACHMIUH
MOTYT TaKXeé HMeTb CHMOKOTHYECKHX
LHAHOGAKTEPHI, BHEIPAICIIMXCA B TY-
HuKy. H36BITOK NpoaykToB GOTOCHHTE-
3a, MPOAYUHPYEMbIX CHMOHOHTAMH,
NPeANONOXUTEILHO UcIoNb3yeTca 060-
JOYHHKAMH B KaueCTBE BCIIOMOTATENb-
Horo nuiuesoro pecypca. Ilo xpaiiHed
Mepe onuH W3 BHOOB Didemnum B 1po-
ecce pocTa MUTPHPYET TIO CYGCTpaTy s
TOro, 4TOOHEl 0OECTeuUuTh HAMIYYIIHE
YCJOBHA OCBELLICHHOCTH IS CBOETO CUM-
ouonTa Prochloron (puc. 29.20).

BHYTPEHHHI TPAHCIIOPT
H I'A300EMEH

ACHHIHH HMEIOT XOpOUIO PA3BHTYIO
KPOBEHOCHYIO CHCTEMY, KOTOpas BKITIO-
yaeT cepalle, cocydbl U MEJIKHE KpOBe-
HOCHHE CHHYCH. KpOBE CONEPXKHT pa3-
HOOOpasHBIe MO CTPOSHMIO TEMOLIMTHI,
ONHAKO ABIXAaTeNHHBIH MUIMEHT OTCYT-
CTBYET.

Cepiille TIpeAcTaBIsieT co00i KOpoT-
KHit M3oTHYTHIt, Wi U-oBpa3Heiii, uu-
JAHHAP B OCHOBAHWUH MHILEBAaPHTENLHON
nerm {pHc. 29.21, A; cm. puc. 29.15, A).
IIpr Gonee nmoapoGHOM pPaccMOTPEHHMH
BHAHO, 9TO OHO OPraHM30BaHO TaK, 4YTO
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Coennnenusn  Knetka Ha craauu Kosbia
Bpionixas aopra BaHAMA —
[ I'notka

CoenMHUTEIbHAS TKAHE
Kummeunnk

ManTus

Tynuka

’_ INonocts nepukapna
(eom)

— Kunierkn kposu

B TIpOCBETE Cepiia

ot
5 Crenka cepaua (Muoxapa)
IMueson
Cocynsl TyHuku  Cocyiapl KHIIEUHHKA Kenynok
A IMepeHocsinecs KpoBbio

MUTATEIbHbIE BELIECTRA,
NOCTYNAIOUIME B KPOBB_
dst M3 KMIIeYHHKA e

Cepaue

Meiuis1/xabpst
DHAOCTHNB

\

Mttt/ ka6 poi
BDHAoCTHIL

i A

Puc. 29.21. Tunicata, KpoBeHOCHAs cHCTeMa acUMImin;

A — cepaue u rasHbie cocyabi Ciona, B — Pa3pes 4epes CTeHKy cepiaua; B — Hespeible W 3peibic
BAHANOUNTBl (MOpY/bHEIE KneTku) Ascidia; I'n J — cxema MTOCTIEN0BATENBHOCTH OMBIBAHUS KPOBLIO
OpraHoB npu npamoii (/) u obparnoii (J) umpkynsuumn kposu. Temibie CTPEJIKH MOKa3bIBAOT YMEHbLIe-
HHUE KOHLCHTPALNH NEPEHOCHMDIX KPOBBIO BEILECTB B XoAe MpAMOi M o6paTHoii uMpkyasuun., Cmena
HAMPABJICHWA LMPKYISIIMM KPOBY 0OecTIeYMBACT YCPeIHEHUE KOHLICHTPALIMHN KMCIOPOAa M NUTATEIbHEIX
BELLECTE B OpraHax u TKaHaX (4 — nepepucosano ¢ usmenenusmu uz Berrill N.J. 1936. Studies in tunicate
development. Part VI — The evolution and classification of ascidians. Phil Trans, Roy. Soc. Lond. B 226: 43— 70,
b — nepepucosano ¢ usmenenusmu uz Oliphant L. W. and Cloney R.A. 1972. The ascidian myocardium:
Sarcoplasmic reticulum and excitation-contraction coupling. Z. Zellforsch. 129: 395—412: B — nepepucosano
uz an electron micrograph in Pirie B.J. S. and Bell M. V. 1984, The localization of inorganic elements, particularly
vanadium and sulfur, in haemolymph from the ascidians Ascidia mentula (Muller) and Ascidiella aspersa
(Muller). J. Exp. Mar. Biol. Ecol. 74: 187— 194; I'u ] — ocuosano na a discussion of thaliacean circulatory
system in Heron A.C. 1975. Advantages of heart reversal in pelagic tunicates. J. Mar. Biol. Assoc.
U.K. 55: 959— 963, and unpublished data of L. Corley)

Mipsiljurassic.oruf



Tunicaia®® (Urochordata) 325

CTeHKA WWIHHApa 3aBepHyTa BHYTPh H
‘nonyuaercst TpyoKa B TpyGke (puc. 29.21,
F). BHenrnas TpyOKa orpaHH4YMBacT Me-
PHKAPDZHAJIBHYIO TIONOCTh, XOTOpas 3a-
HOMHEHA IENOMHYECKOH XUAKOCTRIO, A
BHYTpeHH Tpy6Ka npeacrasiuseT cobon
3aNOMHeHHOe KpoBblo cepaue. CTeHKa
cepalia (BHYTpeHHAs TpyOka), obpaso-

BAHHASA BIISTIEHHOH MBILLCYHOH CTEHKOH

HePHKAPIE, MOXET PACCMATPUBATLC KaK
MHOKapA, CTeHKa BHellHel Tpyoku —
cobcTBeHHO nepukapa. COKpaTHMBbIE
¢HunaMeHTH MUOKapda OpraHn3OBaHH B
IBE MepeceKalonHecs CIIUPATH ¢ YIJIOM
60°. Hx cokpauleHue BBI3BIBAET «CKpPY-
yyBAKOUWIKH» 3ddeKkT: COKpaIleHHs Ipo-
XOAST OT OJHONO KOHLA cepila ao apy-
roro, TOJMKas KpOBb Biieped M MpELoTB-
paunzas ee TOK Hazal.

KpOBEHOCHBIE COCYZADBE JIHILEHBI PH-
JOTEAHS | TIPEACTABNAIOT coboil npocThie
KaHaJbi B COEIUHHTENbHOH TKaHu. He-
CMOTPH HAa TO YTO KpOBb OOBIMHO ITHI-
MEHTHpPOBaHA (4acTO OHa GnenHo-3ene-
HOTO lIBeTa), HU OOHMH M3 OOHApYXeH-
HBIX B HEil MHIMCHTOR HE ABAACTCH IT0
NPHPOAE AbIXaTENbHBIM, ¥ Ta3bl TICPEHO~
CATCA B PACTBOPEGHHOM BHJAE B IUIA3Me
KpoBH. OGumpHas noBepXHOCTb 06Mac-
TH DJIOTKH, 60B1LOI 00bEM MTPOKAYHBA-
eMOH BOOB M HHM3Kad Meradolidyeckas
AKTUBHOCTh — BCE 3TO, BEPOATHO, MO-
KEeT ABNAThCA NPHUHHONH OTCYTCTBHA
DBIXaTensrHoOro Oeyka (MMeeTrcs B BMAY,
4YTO MOCTYIUIEHHE KUCIOPOoda B ILTA3MY
KPOBH “epe3 TaKylo GONbIIYIO GbiXaTe/ib-
HYH0 MIOBEPXHOCTD CTONL BEMHUKO, YTO HET
HEOOXONMMOCTH B CHCLMANBHBIX IITWI-
MeHTaX A MepeHoca KUCAopoZa. —
ITpusien. ped.). FeMOUMTH UMEIOT PA3HO-
oOpa3Hele GYHKUUH, BKIIOYAA CHHTE3
TYHHKH, BHYTPEHHIOIO 3ALUHTY (T. €. HMMY-
HuTer. — fpumey, ped.) M Jaxe 3aLUHTY
MPOTHE XHIIHHKOB M KOHKYPEHTOB.,

He aas1 Bcex acuuMaui B TOUHOCTH
YCTAHOBNEHO, B KakOM HalpaBieHHH
IOBHXKETCA KPOBb, HO HTO MOXHO ITOHATD,

HCXOHS M3 PACHONOXEeHHA KPYTHERX
cocynoB. M3 cepoua xpoBbh nmomajgaer
B GonpuIyvio OpIOIIHYIO aopTy (COCYA
SHAOCTHAA), KOTOpad JeXUT HHXKE 3H-
JocTwiss M rmotku (pue. 29.21, A; cM.
puc. 29.15, b, B). bpouiHas aopta He-
ceT KpOBb K XaGepHBIM KaNHUIUIApaM
CIOTKH {CM. pHcC. 29,15, B). KanumnapH
COSNUHAIOTCA €O CPEeAHENOPCANbHBIM
COCYIOM — CIIHHHO# a0pTOii, Hecyllei
KpPOBb Haszaj, K KHIIEYHHKY K OPYTHM
BHYTpeHHOCTSIM {(CM. pHc. 29.15, B). Ot
BHYTPEHHHX OPTAHOB KPOBh B KOHEYHOM
UTOre BO3BpAIAcTCA B cepame. Y acuu-
Ouit, 0ONamaloIHX CHCTEMON IUPKYIs-
LMK KPOBM B TYHHKE, TaKHX, Kak Ciona
K Ascidia, cocyopl TYHUKH Ha4YMHAKTCA
Ha 0BOMX KOHIIax cepaua (puc. 29.21, A).

HMeloTcd poKasare/beTba (OCHOBAH-
Hnl¢ [JIABHBIM OOpasoM Ha aHaTOMHH
Thaliacea), 4To oprassl ¥ TKaHH 000/104-
HHKOB — KHIIIEYHHK, TOHAAH, TIOTKA U
OTIE/AB HEPBHOI CHCTEMBI — PacIono-
XeHH 10 HBIKEHHIO KPOBH CKOpee noc-
JIEROBATENILHO, YeM TapauienbHo. Takoe
HeOOBIYHOE PACTIONOXKEHHE MOXET OBITh
OOBICHEHO TEM, YTO Y ACLHAWIA MpoHCc-
XOOHUT MEPHOTHYECKOe U3MECHEHHME Ha-
[IpaBIeHUs ABIDKEHHUA TIOTOKA KPOBH (3T0
ARICHHE H3BSCTHO ELLE JIULIb ¥ HEKOTO-
puIX WieHUCTOHOTHX). OOpanienne myab-
CauMH Cepama MPOHCXOAMT KaXIble He-
CKOJIBKO MHHYT, TIpH 3TOM OueHue cep-
JIIa HA KOPOTKO¢ BpeMs MpeKpallacTcs
H 3aTeM BO30OHOB/AIETCA B OOpPAaTHOM
HanpaenexHud. [TOCKOABKY TKaHH TeNa,
cHabOxaeMble KDOBBIO, PAacIQIOXKEHBE
MOCAEAOBATENEHO, OOHA 33 APYTOH, nep-
BBIC IO TIOPSIKY ITONYYaloT Holee BhICO-
KHe KOHIICHTPaLKH MePeHOCHMBIX Kpo-
BbI0 MHTATENBHBIX BEWIECTB H KHCIOPO-
Aa, B TO BpeMs KaX pacHONOXKE¢HHBIC
NocAeTHHMH TIOAYYAIOT 3TH BELUECTBa B
HH3KHX KOHIIeHTpaLisIX. Koroa mynsca-
LM Ceplila H TOK KPOBH OCYHIECTBIIA-
I0TCA B 00paTHOM HATIPABICHHUH, TKAHM,
paHee HAXOXWBIIHECHA B KOHLE OUepean,
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TeNepb OKA3HBAIOTCA BHAYANE, TE OHM
MOTYT TONYYATE 3TH BENIECTBA B BHICO-
KMX KOHLeHTpauusax. TakuM o6pasom,
NIEPHOANYECKOE OOpalleHMe MyNbCALMU
¢epAilla MOXeT GBITs NpUCIIOCOGneH e M,
YCPEAHAIOWIEM AOCTABKY MeTalO/IMTOR K
TKaHaM (cM. puc. 29.15, 5; 29.21, I, ).

Ilyabcaums cepaua MuoreHHa (310
O3HAYAeT, YTO MEPHOANYECKHE MMITY.Th-
CBbl BOSHHKAIOT B CAMHX MBILICYHBIX KIeT-
Kax cepaua. — flpumeu. ped.) ¥ meiic-
MeHKephl Ha IBYX KOHLAX CEpHLA MMe-
10T ANBTCPHATHBHOE DOMHHHPOBAHHE U
HHHUMHDYIOT IIPOTHBOIONOXHBIE HA-
NpaReHUT IyNbCALMH. YTOMIEHHE Khe-
TOK-TIEHCMEHKEPOB WIH NMaJeHHe AaBie-
HHA KPOBM MOTYT CO30ABATh CTUMYJ 1A
BO30YXIEHMA OGPAaTHON NyIbCAIMH.

KpoBb 0GONOYHHKOB cOmepXHT He-
CKONLKO THIIOB T¢MOIIMTOB, KOTOpBIE
MOTYT ObITb CTPYIIIMPOBAHbI B TPH Ka-
TETOPHH: TOTUIIOTEHTHHIC AAMQOMNTH
(remo61aCTRI), KOTOpEHIE obpa3yrea B
COCAUHHTENILHOH TKAHH H JAIOT BCE TPO-
Y€ THIIbI KIETOK; aMeGoummTH, B TOM
ymcne Makpodaru-QarouuTsr; U BaKyo-
JIH3HPOBAHHBIE KNETKH, B TOM YHC/IE TaK
Ha3bIBaEMEBIC MOPYNBHBIEC KICTKM M He-
bpounTH (CM. moapasx. «Bsigene-
HHE»),

MopyibHbIE KIETKM HAKaIIHBAIOT
TAXKESNBIE METALTH BO BHYTPHEJIETOU HBIX
CKOTUICHHAX MY3BIPLKOB (pHC. 29,21, B),
Buabi cemeiicta Pyuridae KOHIEHTpH-
PYIOT Kee30, APYTHe BHABI acLMOHi —
HHOBHH WIM TaHTaN, a BUAB CeMeHCTB
Ascidiidae u Perophoridae HakanuparoT
B CBOUX X¢ATOBATO-3ENIEHBIX MOPY/IbHBIX
KJeTKaX (HA3BIBAeMBIX BAHAZOIHTAMR)
BBICOKHE KOHIIEHTpALlMH BaHagus. Co-
NePXUMOE BaHAIHA B MOPCKO# BOAe CO-
CTaRIeT IPHOTH3ATENLHO 5x10-8 M, B
TO BPEMA KAaK B BaHANOIMTAaX OHAa [O-
cturaer J] M (r.e. ysenuunBaerca B
100 Mnx pa3s). EAMHCTBEHHEIM IpyruM
OPTaHM3MOM, B KOTOPOM KOHUEHTPaIWs
BaHamHA HPEBLINIAET ero OOIMil HH3KHEH

YDOBEHB B OKpYXalolllielt cpene, gRiseT-
cs MyXoMop Amanita muscaria.

Cam BaHagMit 9BNSIETCA CHABLHBIM
HHTUOHTOPOM MHOTHX (DEPMEHTOB, B TOM
IHCHE TeX, KOTOPBIE OTBEYAIOT 33 paboTy
HaTPHH-KaNueBOT0 HACOCA, MOIBMX-~
HOCTh PECHHYEK H MBIIIEYHOE COKpalle-
HHE. JTO TaKXe MOIINBIH BOCCTAHO-
BUTEAb. Y acUHmuit BaHAAWH NpHCYTCTRY-
€T B TPCXBAJEHTHBIX MOJOXHTEABHELIX
HOHAX, KOTOpHIE¢ CTAGHNBHBI JHLIE [Py
pH HizXe 2, a B K1eTOYHBIX My3bpPEKaX,
COonepXalUHX BaHATHH, HAl{leHA KOHLICH-
TPUPOBAHHAA CEPHas KHUCNOTa. B THiHy-
HOM CHY4ae BaHAJOLMTH MOTANAIOT B
TYHHKY H3 KPOBEHOCHHX cocymoB. Tam
3TH KJeTKH (OHH Ha3LIBAIOTCH MY3BIPh-
KOBBIMH KI€TKAMH) MOTYT PACIIONATATh-
€1 HEMOCPEIACTBEHHO TOA BHEMIHEMH
TIOBEPXHOCTHIO TYHHKH (CM. pHC. 29.18).
B KOHEYHOM HTOre BaHANOLUTEHI pazpy-
WAITCA B TYHHKE, BHICBOGOXIAS CBOe
comepxumoe. Ecnu TyHHKa moBpexma-
€TCA BCACACTBME KAKHX-JIHGO BHEUIHMX
BO3NGUCTBHI, BAHAIMI W cepHAA KHCIOTA
BBIXOJAT HapyXy.

Bananuit y 060104HHKOB, BEPOATHO,
BRITIOAHSACT N0 MEHBIEH Mepe mBe hyHK-
UMH. BOCCTAHOBHTE/NBHBIE CBOHCTa Ba-
HagHA (H Xene3a) HCMOMB3YIOTCS B 110-
JHMEpH3alHe DHUITAMEHTOB TYHHLMHA
H, CIENOBATENABHO, B CHHTE3¢ TYHHKH.
IMpeanonarawT, 470 TOKCHYHOCTH BaHA-
A U CepHON KHCIOTBI MOTYT CYXUTH
AN OTIYTUBAHHA XMIIHUKOE M TIpefoT-
Bpalaer obpacTaHUe TYHHKH aCHHIUA

JAPYTHMH OpPTaHHA3MaMH.

IKCKPEIIMA

OB0/I04HNKY, BKIMIOYAS acumamil, —
3TO eAMHCTBEHHBIE BTOPHYHOPOTHE, He
HMeEWUIHe OOBIYHLIX Hedpuauen. ITo
GonblLIeH YacTH OHM COBCEM JIMLIEHE
BBIICTUTENLHLIX OPTAHOB H HONAralnTCAa
Ha Tuddysnio aMMuaka uepes FIOTKY
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x¥x Ypatel
W Nephromyces

PeHanbHRIA
MEWOK

Puc. 29.22. Tunicata, HAKOIUIEHKE 3KCKDPETOB ¥ ACLIHAMIAL:

A — y Ascidig XpMCTALINYECKHe MPONYKTHl BRACNEHMS (YPaTH) HAKATVIMBAIOTCA B MOMROCTH MepHKApLa
Gnaronaps AeATENLHOCTH CHMBHOTHUYecKoro Ipubka Nephromypces, b — Y HEKOTOPHIX Aplousobranchia
$YHKIIMI0 HakonneHus GepyT Ha cefd oOHH AW ABA AMBEPTHKYIA DIOTKH, Ha3WBaeMbie 3MUKApIaMu,
BHICTHAKA KOTOPHX EBENACT YPaThl B NoiocTs 3nukapia. IMonocts 3NMKapaa ocraeTcd OTKDHITOH B
toTky ¥ Aplouscbranchia, Ho y mpeactaeutena Stolidobranchia — Molgule (B) m Gnu3KUX BHAOB 30M-
Kapd TOMHOCTRIO OTAENAETCA OT FNOTKA BO BPEMA pasBUTHS W ofpasyer 3aMKHYTYIO MOYEHHYIO CYMKY.
ToueyHas cyMKa CONCPXHT YPaTH H rpubok Nephromyces, KOTOPHIH YHacTBYeT B PasfioXeHHH HAKOIVICH-
HBX KPHCTA/UIOB YPATOB

¥ OpyTHE TKaHM, OCBOOOXKAAACH TAKMM
0bpasoM oT H3GHTKOB a3oTa. [1poune mo-
HouHble TIPOAVKTH OOMEHa, TaKHE, Kak
MO4YeBad KUCIOTA M OKCanar KalblMud
(ypaTbl}, HAKATLTHBAIOTCA BHYTPH Tela 1
BHICBOGOXIAIOTCA JMHIUL CO CMEPTHIO
XHBOTHOTO. DTOT G¢HOMEH M3BECTEH KaK
HAKOUHTENbHOE BLACICHHE, YDaTbl MO-
TYT HAKAIUTUBaTbCA B OCOOHX K/IeTKax —
HedpomATAX, KOTODHIC CKAILTHBAIOTCA B
pa3HBIX YaCTAX OPTAHH3Ma, B TOM YHC/IE
B CTEHKe Te/a, MHIIEBAPUTEIEHOU MeT-
Jle WiH roHajiaxX, YpaTel Takxe MOTYT
BLIOENATHCA SMHTENNMEM BO BHEKJIE-
TOYHHE MOJOCTH, TaKHe, KAaK NepH-
KapAKaibHAs TIONOCTh (KakK y Ascidia;

pHc. 29.22, A) WM aBe APYTHE crienua-
JH3HPOBAHHEIE CTPYKTYPDI.

QmHOH U3 3THX CIPYKTYD ABISIETCA
SMUKAPA, KOTOPHI HMEETCA ¥ MHOTHX
Aplousobranchia u HexoTopbix Phlebo-
branchia (sanpumep, Ciona). OH cocTo-
UT 43 omHOro (MHOrza ABYX) AMMHHHIX
CHENO OKAHYHMBAIOLIHXCA TIOTOYHEIX A~
BEPTHKY/IOB, TAHYIIMXCA HA3ad H exa-
WIMX pSAOOM ¢ cepaieM. KpueraLibl ypa-
TOB, CEKpeTHpYEMbIe, MO-BHINMOMY,
CTeHKAMH 3THKapia, HaKaIUTHBAIOTCA B
ANUKapae, KOTOPHI OTKPHT B TMONOCTE
mMoTKH (puc. 29.22, F).

Y npencrapurens Stolidobranchia —
acuMAIuH Molgula cnieumann3vpoBaH-
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HBIH STIHKapA, Ha3bIBAIOUWIHIICST PeHAIS-
HEIM MEIIKOM, PacCroioXeH Ha Heper-
HeH (BepxHeil) NMOBePXHOCTH cepaua
(puc. 29.22, B). 3ro 3aMKHYTHIl Opra
6060BHAHON GOPMEL, He HMEIOLIMI HIl-
KAKHX OTBEPCTHH HAPYXY WIM BHYIpb.
YpaThl ceKpeTHPYIOTCS B CYMKY, rie
($OPMHPYIOT XOPOLIO 3aMETHYIO GetoBa-
TYIO WIH XeITOBATYID Maccy.

Onnoxnerounsie rpubku H3 pona
Nephromyces o6MTAIOT B peHaNbHBIX
Melukax cymkax Molgulidae u B nepu-
Kapne Ascidia. TpuGku Nephromyces, B
CBOIO OYepenb, COAEpXaT GaKTepHasb-
HBIX CHMOMOHTOB, PYHKNHOHAIBbHAA
POIL UX He ONpefeNieHa, HO MPENnoaa-
T2I0T, YTC B COTPY/IHAYECTBE ¢ HaKTepH-
MU OHHU 00/Ia8aIoT CIIOCOBHOCTRLIO pas-
NlaraTb HAKOIUIEHHBIE YPaTHI.

HEPBHAA CHCTEMA

B3pocnble acummuH numess mosioi
CIIMHHOH HepBHOH Tpy6kn M ux [THC
TAKHM 06pa3oM VKIOHAETCS OT OBIero
IIaHA CTPOEHHMS XOpAOBHIX. Buaous-
MEHCHHBIMM OCTATKAMM HEPBHOI Tpyo-
KH ABIANOTCA UepeOpanbHBIH raHrmi
(«MO31») ¥ OpraH, Ha3bIBaeMbIi Helpanp-
Holt Xefes00,

Hepebpansumil ranramii ripencTapnsa-
eT co0O0H NMONBIN IWIHHIPHYECKHH WIH
ceprdecKkuii FaHETHI, PACTIONOXEHHBIH
B COCIHHUTENbHOM TKAHU MEXIY AByMA
croHamu (prc. 29.23; oM. puc. 29.15, A).
Hepsr, otxomsume or nepeanero KoH-
Ha TaHT/INA, HHHEPBUPYIOT POTOBOH CH-
(OH U MYCKYNATYpY; Te, YTO OTXOIAT OT
3aNHETO KOHLA, HHHEPBHPYIOT GOABNIYIO
YacTh TENA ~— ATPHANLHEIH CH(OH, MyCKy-
JIATYPY CTEHKH TeJa, IAOTKY (B KOTOPOit
OHH KOHTPOJIUPYIOT OEATEHLHOCTh Pec-
HUYEK) U BHYTPEHHUE OPTaHbl.

¥ HeKOTOpHIX, BO3MOXHO, JaXe BCex
KOJIOHHANBHBIX aCLUMAHH COCYAH TYHH-
KU NepenaiT HEPBHBIC HMITYIbCH H

OTBCYAIOT 3a HHHLIMHpPOBaHHE COKpaue-

HHA COCYAOB H KOOPAHHHPOBAHHOE
BTATHBAHHE 300UA0B. DTH KPOBEHOCHBIE
COCYAB BRICT/IAHBI 3MUACPMHUCOM (CM.
puc. 29.18), KOTOPEI He UMEeT B CBOEM
COCTaBe HEHPOHOB, HO, HECMOTPA Ha 3T0,
MPOBOMHT HMITYJIBECH IO SITHTEIHATBHBIM
KretkaM. [Ipeanonaraior, 4To snuTen-
AIbHAA TKAHbL 000JOYHHKOB B HeNoM U
B CEpIIIC, B YACTHOCTH, MOXET FeHEPH-
POBAaTh PHTMHYECKHE 3INEKTPHYECKHE
HMOYIBCH H 00NamaTh CIIOCODHOCTBHIO K
HX MPOBEeAEHHIO.

Mox uepeGpanbHEIM FaHITHEM JEKKT
NONHI CIenoi MeNIoK, Ha3kLIBAeMELi Heli-
panbHoil Xenesol (cM. puc. 29.23; 29.15,
A}, xoTopas, Kak M uepeGpanbHblii raH-
IHHA, TIPOHCXC/IUT OT 3apOIBILICBOYN He-
PBHOM TpyGxH. Bonpexu Hazpauuio or
HEHPaNBHOM XeNe3H He OTXONSAT HepBHI,
A3 K HAUTHYHE B HEll KeAe3HCTHX KIETOK
HaXOOHTCA 1IOA BomMpocoM, PecHAaNbLi
OPOTOK — TAKXKE OCTATOK HEPBHO Tpy6-
Kil — TAHCTCA OT HEepeHEero KOHIIA Heli-
PANIbBHON Xe/ie35l M OTKPHIBAETCH B IVIOT-
Ky. D10 OTBEpCTHE (BHAOM3MEHEHHBIH
Helponop) npencTamnser coboil Kpyn-
HY10 9acCTO COXHO H3OTHYTYIO, MOKpDhI~
TYI0 PECHHYKaMHE BOPOHKY, KOTOPas Ha-
SBIBACTCS MOPCATBHBIM GyropxoM. Pec-
HHYKH MPOTOKA CO30AKI0T BXOASIINIA 1mo-
TOK BOJIbI, KOTOPBIH IIONAJIET B Keesy,
MPOXOOUT CKBO3b €€ CTEHKY M Nonagaer
B XaO¢pHLIE KPOBEHOCHBIE COCYbL. Pec-
HHYKH AOPCATBHOrO Oyropka mHpesoT-
BpallaloT nonagaHHe B POTOK KPYIIHBIX

. YACTHL, TAKHX, KAK ECYUHKH, B TO Bpe-

MA Kak (aroumTH, BLICTWIAIOIIME Xe-
JIE3y, yaaNaloT 6aKTepHH M MpoyuHe yac-
THIIB! U3 BOAM. JlopcanbHbiil 6yropok,
PECHMYHBII IIDOTOK M HelipanbHad XKe-
JIe3a BMECTE BOCCTAHABNMBAIOT H NOAAED-
XMBAIOT 0O0BEM XKUAKOH KPOBH H TaKHM
06pa3oM GYHKIUMOHANBHO CXOOHM ¢ Mal-
PEIIOPHTOM, KEMEHHCTBIM KAHANOM M °
THACMAHHOBBIMH TEIbLIAMH HEKOTOPBIX
Arnokoxux. Ilpeamonaraior, uro Heii-



Tunicata®® (Urochordata) 329

HopcanbHbiit Byropok
PecHnunblil MpoToK

HeitpansHas xenesa

LlepebpanbHbiid mumuﬂ\\

ArpranbHbii cnpoH

Tynuka

Potosoii cudon

Bpownas aopra

ZKabepHas uens

IMonepeunsiii
KPOBEHOCHBIH
cocyn xabepHoro
MellKa

Puc. 29.23. Tunicata, HeiipaibHas Xeje3a acUMIMi K peryiaunsa odbeMa KpoBu.

Heitpanbhad Xeie3a W CBA3aHHBIE C HEll PECHUMHBIH TMPOTOK M AOPCANILHBIH GYropok (pecHHUHas BO-
POHKA) HATHETAIOT MOPCKYIO BOJLY B KPOBb M TAKMM 0ODPa3OM MOMOTAIOT PeryanpoBarh 0bbeM KHIAKOCTH
B kpou. JlopcanbHsii Gyropok MpeloTBpalldeT NONagaHue BHYTPh KPYMHBIX HaCTHL, a JKENe3a myTeM
darounTosa yianseT MeaKne 4acTHUBl (nepepucoeano c uzmenenusmu us Ruppert E.E. 1990. Structure,
ultrastructure and function of the neural gland complex of Ascidia interrupta (Chordata, Ascidiacea): Clarification
of hypotheses regarding the evolution of the vertebrate anterior pituitary. Acta Zool. 71: 135—149)

pajibHas Xeje3a, nogodbHo simke Xarye-
Ka Yy JIAHLUETHUKA, SIBISETCSI SBOJIIOLU-
OHHBLIM TIPEIIIECTBEHHUKOM MepeiHen
ponu runodusa rMo3BOHOYHBIX W €CTb
CBE/IEHUs O TOPMOHAX B TKAHM 3TOMH XKe-
7Ie3bl, MTOXOXKMX Ha runodusapHble.
OpraHbl YYBCTB Y B3POCIIBIX aCUWINI
OTCYTCTBYIOT, HO YYBCTBUTEIbHbIE KJIET-
KW OOWIBHBI HA BHYTPEHHEH M HapyX-
HOHM TMOBEPXHOCTAX CU(OHOB, POTOBLIX
HIyTaIbUAX U B atpuyme. BeposiTHO, OHU
KOHTPOJIMPYIOT KA4€CTBO ¥ CKOPOCTD Te-
YeHNs BOMbl., TIPOXOAMIICH Yepes ITI0TKY.

BOCITPOU3BEJIEHUE
H PA3BUTHE

3a HEeMHOTHMH UCKJII0YEHUSIMU 000~
JIOYHUKH — repmMadpoaunTsl, 15l HUX
THIMTUYHO TMEPEKPECTHOE OILIOA0TBOpPE-
HHME, HO Y HEKOTOPBIX BUIOB BO3MOXHO
camooriogoTeoperue. Kak onnHoOUYHbIA

CEeMEHHUK, TaK U ANYHUK (MHOraa o6b-
¢JIMHEHHbIE B OOLLYI0 TroHamy) pacro-
naralorcss B M3rube KumeuHuka (cM.
puc. 29.15, A) wiu roHaasl (oaHa WIH
MHOTO) HaxomaTCs B COeIUHUTEILHOMN
TKaHW CTeHKH Teja. PasnenvHbie siiue-
BOJ MU CEMSITIPOBO MIYT Mapaiie]bHO B
HAMpaBJIieHHN KUILIEYHUKA W OTKpbIBa-
I0TCSI B aTPUYM PSIIOM € AHAJIBHBIM OT-
BEPCTHEM.

OnMHOYHBIE aCHWAMU BBIMETHIBAIOT
MeJKHe siilia ¢ OTHOCHUTEJIbHO HeOOMb-
LIAM KOJIMYECTBOM XenTka. Hiilia Beixo-
AT U3 arpuasbHoro cudoHa, ux OIJo-
JIOTBOPEHHE TMPOUCXOIUT B MOPCKOM
poze. Yacro giflia OKpyXeHbl 0COOBIMU
mMeMOpaHaMu, YTO CIIOCODCTBYET UX I1/1a-
BydecTH. BOJBIIMHCTBO KOJIOHHAIbHBIX
acuMInii XUBOposiLIME, UX gita dora-
Thl kenTkoMm. M y ofMHOYHBIX, U ¥ KO-
JOHUAJILHBIX BHMIIOB Pa3BUTHE JIELUTO-
TpodHOE. Y HEKOTOPBIX XKUBOPOAALINX
BWJ/IOB, OJHAKO, 3apoJblll B Ipolecce

Mipzfljurassic.aruf
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SMOPHOHANBLHOTO Pa3BUTHA IOJyYaeT
nuTaHue ot martepu. Hiiua BeiHAIIMBA-
I0TCSI B SILIEBOAAX WM B CHELMAJIM3H -
POBAHHBIX KapMaHax B atpuyme. Y Xu-
BOPOAAILMX BUIOB BO BHEUIHIOW Cpey
BBIXOJIUT yXKe chopMUPOBAHHAS FOTOBA-
CTHKOOOpa3Has THYMHKA,

ApoGnenue siina y 060J0MHUKOB
rojpobnacTuyeckoe u GunarepanbHoe.
B ommume ot npuMuTHBHBIX BTOpHYHO-
POTBIX Pa3BUTHE B BLICOKOH CTEIEHM Jie-
TEPMUHUPOBAHO (cM. puc. 9.22). Tacr-
PYJISILIASL MOXKET NIPOTEKATH MO TUITY 3I1H-
OoJMM MM 1O THMY MHBArMHALMK.
KpynHblii apxeHTepOH BbITeCHsIeT 61ac-
Touesb. Bracronop coorsercTByer 3ai-
HEMY KOHUY 3apo/blllia U 3aKpbIBAeTCs,
KOIJIa 3aponblll YIUIMHSETCS BAONEL Ie-
penHesanHei ocu. Ha gopcansHoii cro-
POHE apXEHTEPOH IAeT HAYAI0 HOTOXOPAY

Tynosuuie

cudoH

DHIOCTHTH

DnugepMuc

Kneiikas nanunna
Anuaepmuc

Cepaue Kenynok

A

Craronur

[Muuieson

(puc. 29.24, b; 29.25, A). Ilo 6okam or
apXEHTEPOHA OTAENSIOTCS JIBE CIUIOLIHbIE
1OJIOCHI ME30ePMANTbHBIX KI1eTOK. Me-
30IPMaJIbHBIE 3aYaTKU HE WMEIOT [10-
JIOCTEI U HE JAI0T BIOCAEACTBUM THITHY -
HBIX LENTOMUYECKUX MEIIKOB. B 3ToM
OTHOLICHWM pa3BUTHE acUMauii (u 060-
JIOYHHUKOB) OTJINYACTCS OT TAKOBOTO y
OCT&JIbHBIX BTOPMYHOPOTHIX. Her 3mech
TAKXKe M HaMeKa Ha Me304epMajlbHYyI0
CErMEHTalUMIO. DKTOAEepMa BHOJIbL Cpei-
HenopcanbHoM JiMHuKM nuddepeHmpy-
€T B HEPBHYIO IJIACTMHKY, MOrpyKaeTcs
BHYTPb 1 3aBOpauMBaeTCs BBEPXY, o6pa-
3y HEPBHYIO TPYyOKy. Pasurie npuso-
AT K POPMHUPOBAHUIO JIELMTOTPODGHOI
FOJIOBACTHKOBOI JIMMMHKM, ONUCAHHOM
nanee (puc. 29.24; 29.25). Tak Kak Jiu-
YMHKa JIeUUTOTpOoHA, €e JIUUYNHOYHAS
KHU3Hb KOPOTKA, 00bIYHO He GoJiee 36 u,

Xsoct  BpauxuanbHbii  UyBCTBUTENBHBIT My3bipex

LepebpansHbiit ranriuii
ATpHanbHbli cudon

BucuepanbHbii ranrimii

- ATpuym

—— [naBHuk

b ——— TyHuka
Snuaepmuc
HepsHsblit Tax

- Ipoponsuan
MblIIITIA

~ Horoxopn

3avaTok
IHAOAEPMBI

b

Fuc. 29.24. Tunicata, ctpoenue rOJI0BACTHKOOOPAa3HOM JIMUNHKN ACLIMANIA:
A — BHI CleBa HA TYJIOBHILE, TIOKA3aHbL IOBEHHIbHBIC 3AYATKH, «OCEBOM KOMIUIEKC» — HEPBHbIIT TSK 1
HOTOXOp; b — monepeyHslif cpes XBocTa. DHAOAEPMA NPeCTABTCHA TONOCKOI KJIETOK, KOTOpast, BOIMOX-
HO, TOMOJIOrHYHA HEKOTAA CYIIECTBOBABLUEMY 3€Ch KULIEMHUKY (A — Nepepucosano ¢ uimenenusmu us
a laboratory handout of Richard A. Cloney)

hlpzfijurassic.rof
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' HepBHBH THX

ATpHATBHBIA
cHbOH

Porosol cHdoH

AHansHOE OTBEPCTHE

ATpHaNBHBIA
cudoH

JedbHHUTHUBHLI HePBHBIH TaHTIHI

Potoroit cudon | ATpHaABEHRIE CH$on

A E

Puc. 29.25, Tunicata, MeTaMop03 TUIHHKH acuMAMIT:

A — BHEI COOKY Ha roRoBacTHKOOGPAa2HYI0 AHYHHKY acllMAHH, TOIBKO YTC NPHKPENHBIIYIOCT K ¢yOCTpaTy
nepeHUM KoHUoM; B 1 B — meramopdo3; I' — MONIONOI oo300Ud cpady Ioche MeTaMopdosa (nepepico-
eano ¢ usmeneruamy u3 Seeliger)

a NMOpoil KOpoYe HECKONBKMX MEHYT. 3a
‘9TOT TEPHOI BpEMEHH JIHYMHKA MOJIKHA
OTBICKATh CYOCTpaT, MOAXOAAUIMEA Lisi
MPHKpETIeHHsT U MeTaMopdo3a,

FOJOBACTHKOBAA JTHYHNHEKA
H METAMOP®O3

B oriMuyKe OT B3pOCJAOTO OPraHH3IMa
JAYHHKA aclHIHH AEMOHCTPHPYET BCE
XapaKTepHEE YEPTHl XOPIOBEIX, OT/IHYA-
ACh OT MpPeAdKa XOPOOBHIX TEM, YTO He
nuraercd, M3-3a3 31010 THYHMHOYHBIH
KHIIEYHUK M CBA3AHHBIE ¢ HUM CTpPYK-
TYphl He PYHKLHOHUPYIOT U He gudde-
PEHIIMPOBAHEL, THOO, HAO0OPOT, IpeX-
JeppeMenHo 1 depeHUHPOBAHEL ¢ 06-
pa30BaHHEM CTPYKTYp, KOTOphle OymyT
GYHKIHOHMPOBATE JIKIUL AOCHIE MeETA-
Mopdo3za. Takum obBpa3oM, cTpoeHHE
rOMIOBACTHKA acUMIMi MMeeT Ipa HaGo-
pa NPHU3HAKOB: OHO OTpaXaeT OpraHu3a-~
LIHIO MPEAKa XOPAOBEIX H B TO X¢& BpeMs
JeMOHCTPHPYET XOBSHHILHEE 3a4aTKH
OpPTaHOB, YHUKAJNBHEIX VTS aCLMIWIA.

Teno ronosacTHKA JENUTCA HA TYAO-
BHILE, COIEPXKALLICE BHYTPEHHHE OpTaHH,
M ABMTaTeNbHEIA XBOCT (pHc. 29.24). DT
OTACHbI, OAHAKO, MOTYT HE COBMAIAThL C
ONHOMMEHHBMH OTHEIAMH TeJa ToNoB0-
XOPIOBEIX H TNO3BOHOYHEIX. TYMOBHILE
HeceT MO3TOROM NMY3HPEK U BHYTPEHHUE
OpTaHbl M SIRTACTCA 3aYaTKOM KOBEHWIb-
HOH acMIyH, JBHIaTe/IBHEIA XBOCT, UC-
Ye3aloIEii B ripotiecce MetTaMopdosa, co-
JEPEUT TUIABATEIBHYIO MYCKY/ATYPY, HOTO-
XOpI, CHHHHYIO HepBHYIO TPYGKY M 3H-
JOIePMANBHEI 3a9aTOK (CM. pHC, 29.24).
Hotoxopa npeIcTaRIdgeT coOOH NOMYIO
TPYOKY, BHYTPM KOTOPOH HMEETCHA Ha-
MOMHEHHAA KHIKOCTHIO BHEKJICTOUYHAA
MOJIOCTh. XBOCT HECET IPOTAXKEHHBIE
CIIHHHOH M XBOCTOBOH ILIABHHUKH, 00-
pasylolvecd KakK CKIAIKH THUHHOUYHOH
TYHUKH. JIIOOOMEITHO, YTO XBOCT ¥ He-
KOTOPHX KOJOHUANBHEIX acUUIUA BO
BpeMA Pa3BUTHs MOBEPHYT Ha 90° Bie-
BO, TAaK YTO MAABHUK XBOCTA 3AHHUMAET
CKOpee TOpPH30HTAIBHOE, YeM BEpPTHKAJIb-
HOoe monoXeHHe (KaK y anmeHAHKYNs-
pHif, 0 YeM TOROPHTCA Janee). JInuuHou-
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HBIH MO3rOBOH Iy3BIPEK, KOTOPHIH MO-
JMHEE NacT HAYAI0 LepeSpantHOMY rad-
TIHIO B3pOCIOT0, COMEPXKUT IMa3zoK H
CTaTOLMCT BHYTPH PacIlHPEHHOTO Mepe-
AHEro KOoHUA HEepBHOH TpyOku. Cudo-
HEI, TJIOTKA M NHHIEBAPHTENBHAA CHCTE-
Ma HAMOMWHAOT TAKOBLIE ¥ MOJOOOMH
ocodu nocne Meramopdosa, HO OHM He
YHKUHOHHDYIOT ¥ THYMHKM. Hu poto-
BOH, HU aTPUATIbHEIN cUbOHbI HE OTKpPH-
BAOTCS HAPYAKY, MOCKONBKY OHM MOKPBITH
NMYMHOYHOH KYTHKYOH (CM. pHE. 29.24,
A). 3avyarku 3HIOAEPMH B XBOCTE Mpen-
CTaBJCHBI CIVIOLUTHOM NOJIOCOI 3HAONED-
MAabHBIX KI€TOK, PACHOACKESHHHX TaM,
[Ie HaXoauncst 6 IMYMHOYHBIN KH1Iey-
HHK, €CH Obl OH UMENCA ¥V roIoBacTH-
KOOGDA3HOH IMYMHKY (CM. puc. 29.24),

Ito 3aBeplieHHH CBOGOXHOTUTABAIOLICEH
CTaIlHH THYMHKA OCelaeT Ha AHO M IpU-
KPCILTACTCH TPEMS HAXONSAUIUMUCS CITe-
peay KneHKAME COCOTRAMM (CM. puc. 29.24,
A). 3ateM crenyeT palMKaNbHBIA MeTa-
MOp¢03, BO BPeMs KOTOPOTG HOTOXOpI,
TEPAET YIIPYTOCTh, XBOCT BTATHBAECTCS H
abcopbupyercs (puc. 29.25). Brarmeanue
XBOCTA COTIPOBOXHAETCS Aer¢Hepaliuei
HOTOXOpHA, CIIHHHOTO HOJOIO HEPBHOIO
TSDKA, IUTABATCNABHON MYCKYNATYPH U 5H-
AOAECPMANBHOTO 3a4aTka. B pesynbTare
GRICTPOTO POCTA YYacTKa Tena Mexny
KIeHKUMH COCOUKAMH 1 POTOBBIM CH(O-
HOM TYIIOBHLIE TOBOPAYHBAeTCS Ha 90°.
910 Hanpaeisier CHOHB BBEPX, MO HA-
TIPABACHHIO OT CYGCTpaTa. ATPHYM pac-
UIHPACTCA, OKPYXKas aHaJIbHOE OTBEPCTHE
M moTKy. Yncno xabepHbix meneti GucT-
PO yBeIHUMBAeTCA. JINUMHOYHAS KYTHKY-
Na cbpacwiBaercs, cudOHB OTKPHIBAIOT-
CA, ¥ MONOAaA 0cobh HAYHHACT NHTATHCA.

NMOYKOBAHHE

MonyapHBIl pOCT KOTOHHAIBHHIX ac-
LUAHH OCYLIECTBIACTCS MYTEM IOYKOBA-
HHA, HO obnacth 00pazoBaHHA MoOYeK

CHJIBHO Pa3iuvaeTcA B 3JABHCHMOCTH OT
TAKCOHa. 300HI, pa3BUBAIOMIMICA H3
rOJIOBACTHKA, HA3HIBAETCS 00300HIOM,
a IOC/CHYIOMIHEe MOYKH M3BECTHHE Kak
GaacTozoonan. 0030011 PeIIKO, €C/IM BO-
ofle Korma-nHGo, ZOCTHraeT IOAOBOI
3PENOCTH; NOIOBOE Pa3MHOKEHHE XapaK-
TEPHO WA OJACTO300UIOB,

Crononnwe BHAB, Kak Perophora,
OTMOYKOBHBAIOT GJIACTO300MAEL OT CTO-
JOHA. Y NpeACTaBUTENEH OPYTUX TaKCO-
HOB ITOYKHM MOTYT MOABAATECA M3 a010-
M€Ha, HocTabooMeHa WIH Jaxe paHee,
HAa JUYMUHOYHOI CTagMH, KAK V¥ BHAOB
Diplosoma (= aBa Tena), y KotopsIx Ty-
JOBHILLE JHYUHKH CONEPKUT ABa 300MOA
Oyayle KOJOHHH.

PASHOOBPA3IHE ASCIDIACEA

PasHooGpasue aciuauii nposisnser-
CA B HAIHYUH OAHHOYHBIX H KONIOHHAJb-
HBIX BHIOB M B PAUIHYHH CIIOCODOB MO-
OyNbHOTO pocTa. OAHAKO 3TO PasHOo6-
pasHe HmeeT HeGoOMbIlioe 3HAYeHHE B
CHCTEMATHKE, TaK KaK KOMOHUATBHOCTE,
[IO-BHAMMOMY, BOZHHKANA B 3BOIOLHH
ACUMIHIA HECKOABKO pa3 HE3aBHCHMO.
Bce npusHaku, HCMOAbL3yeMbie /1 TaK-
COHOMHH, OTHOCATCA K BHYTPCHHEH aHa-
ToMHU. HauGonee BaXHBIMH ABNAIOTCH
PacnonoxXeHue TOHaH W CTPOSHHE TJIOT-
KH, PaBHO KaK M MpPH3HaKH JHYMHKH,.
Pa3uaHsa B CTPOSHHH DIOTKY 3aKI0Ya-

I0TCs1 B 4nCne U (opMe XabepHbiX Ime-

JieH M CTeNeHUW CKIAA4aTOCTH [JIOTKY 1
PACHIOIOXEHHH COCYOOB B IMOTOYHOMH
CTEHKE (puc. 29.26). BDTH npH3HAKK KOp-
PETHPYIOT ¢ pa3MepaMH Tena.

Enterogona®: T'onanm pacnonaramorea
BHYTPH HJIH OKOJI0 H3ruba KHIeYH Y-
Ka; HepPBHAS XENe3a HAXOAWTCA ToR
HepeSpansHHM TaHIJIMEM.

Aplousobranchia’® (= npocraie xabper):
KononnanoHbie BHAOW (TAK HasbiBae-
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MBIE «C/IOKHbBIE acunaun»). Umeercs
MMUKapA ¥ MHOTAA mocTtabioMeH.
3oounsl Clavelina He ABISIOTCA CIIOXK-
HBEIMH, HO OHM COEAMHEHBI APYT C
JIPYTOM OCHOBAHMSIMU. 300MIbI MeJl-
kue (kpome Clavelina). BoicTuika
r0TKH Gosee WM MeHee TJI0cKast, HO
rorepeyHbie KPOBEHOCHBIE COCYb
BBLICTYIIAIOT M TOMOTAIOT TMOMLIEPXKHU-
BATh CIU3NCTYIO ceTh (puc. 29.26, A).
HemHorouucienHble )xabepHble 1LIEan
0OBIYHO OBaJIbHbIE, BBICTPOEHBI MO-
nepeuHbIMM psinaMu. XBOCT rojosa-
CTMKA FOPM3OHTAIBHBIN, ITOBEPHYT
Ha 90°. KOBeHWIbHBIE 3a4aTKH Yy TO-
nosacTuka xopouo aubdepeHInpo-
Baubl. [Jpyrue Bunsl: Aplidium (cm.
puc. 29.12, A4; A. stellatum), Didemnium,
Diplosoma, Distaplia (D. bermudensis),
Eudistoma (cMm. puc. 29.13) (E. hepa-
ticum).

Phlebobranchia®*® (= BeHo3Hble Xabpbi):
KonoHnuajbHble WIH OJAHWHOYHBIEC,

dBuxeHnue
CIM3HCTON

[Monepeunsrii [MpononbHbIi

CO 20C
TJIEHKH el i b

Tok BoaBI
A b

3MUKApPI MMEETCs MJIM OTCYTCTBYET,
nocrabgoMeHa HeT. BpIcTHIIKA TJIOT-
k1 (pieboOpaHXMEBBIX TUIOCKAsH WIN
Ke BoJHuUcTass. MHOrOYMCIIEHHBIE
nanwuibl Ha IOMEepPEYHBbIX cocyaax
[JIOTKH TMOANEPXKUBAIOT CJAU3UCTYIO
MUTaTeIbHYIO CeTh M HaNpasisioT
yepes Hee MOTOK BOIbl. Y mnpejacra-
BUTEJIE HEKOTOPBIX TAKCOHOB IMartiI-
JIbl CIMBAIOTCSl B MIPONOJLHbBIE PSIIbI,
00pa3sysi NpojoJIbHBIE KPOBEHOCHbBIE
COCYIIbI, KOTOPbIE BHITSYMBAIOT CTEH-
Ky [JIOTKH, MOAOOHO BapMKO3HBLIM
seHaMm (puc. 29.26, b). Yucno xabep-
HBIX IeJIei KoaebaeTcsi 0T HECKOb-
KUX [0 cOoTeH. XBOCT TOJOBacTHKA
BEPTUKAJbHBIN, 3a MCKIIOYEHHEM
Perophoridae, xotopbie UMEWOT ro-
PU3OHTAIBHBIA XBOCT, MOBEPHYTHIN
Ha 90°. K omuHOYHBIM (hopmaM OT-
HocaTes Ascidia (em. puc. 2921, I),
xopouio usBectHasi Ciona intestinalis
M3 eBPONEHCKUX M XOJOIHBIX CeBe-

Puc. 29.26. Tunicata, CTpOEHHE CTEHKH IJIOTKU Yy MpeicTaBuTeei 000J0YHUKOB B 3aBUCMMO-

CTH OT PA3MEPOB TEJ1A U CHCTEMATHYECKOTO NMOoNoXKeHus. [J10TKa acunauii MposBisieT TEHACH-

1IMI0 K YBETMUEHHIO IUIOIANH [TIOTOYHOM BBICTIIKHM, MPOCBETa XaOepHbIX wieneii u obmims
KPOBEHOCHBIX COCYIOB:

A — nuockas BeicTHAKA mnoTku v Aplousobranchia, Takux, xaxk Aplidium w Eudistoma, NMeeT TONBKO

nonepeunsie cocynsl; b — vekoropsie Phlebobranchia, nanpumep Ciona, WMEIOT KaK NornepetiHbie, TaK 1

MpoJio/bHEE cocyibl, HoBbie NPOJOIBHEE COCYIbl HE TONBKO CMOCODCTBYIOT 00eCHeueHI 0 IOTKH Kpo-

BBIO, HO TAKKE MOMIEPKMBAIOT M MepeHocsT ciau3ucTyio ceth; B m I' — y Stolidobranchia mmeiorcs

rlonepeuHbie M MPONOJIbHBIE COCYIBI, a4 BBICTHIKA IMOTKH CKIagyaras, 4TO YBeIMMHBAaeT TUIOLIAnb ce

niosepxuoctn; I' — y Molgulidae kaGepHbie 1ieqn MMEIOT BUI CIHMPANH (nepepucoeano ¢ usMeHeHUAMU
uz Kotr P. 1989. Form and function in the Ascidiacea. Bull Mar. Sci. 45. 253— 276)

hlpzfijaurassic.rof
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POaMEPHKAHCKHX BOH, TPOIHYecKas
Phallusia. Konoumanpusie $hopMu
ekmovator Diazona, Ecteinascidia, Pero-
phora (cM. puc. 29.12, B; P. viridis).

Pleurogona®: Tonaza wmm ronagst pac-
MONOXEHBI HA BHYTPEHHEeH IOBepX-
HOCTH CTCHKH T€Na. DnMKapla Her,
33 HCKIOYEHHEM CIICLIHATH3HPOBaH-
HOTO PeHaNbHOTO MelKa y Molgulidae
(cM. puc. 29.22, B).

Stolidobranchia®® (= omerhie xa6phi):
OIMHOYHBIE HAM KONOHHANBHEBIE.
I'moToyHAs BRICTH/IKA CIIBHO CKIal-
4yaTas, OAHOBPEMEHHO ¢ TMoIepey-
HBIMH H NPOZOAbHBIMH COCYAAMH
{puc. 29.26, B, T). Uncno xabepHbix
LIeNIeH HAMEHSETCSA C pasMepaMH Tela.
Molgulidae umeroT peHanbubie Melu-
KH M MHOTOMMC/ICHHBIE CIIHpalbLHbIE
XKabepuple wenu (puc. 29.26, I'). To-
JIOBACTHK MMEET BEPTUKAIBHBIH XBOCT
H HenuddepeHUMpPOBAHHEIE l0Be-
HWIBHBIE 3a4aTKH. OOBIYHEIMH ONH-
HOYHBIMH (opMaMH ABARIOTCH
Halocynthia roretzi (amonckas cpemo6-
Hasa acumaua), Molgula (unorma wa-
3pIBaEMas «MOPCKMM BMHOTPAIOM»,
cM. puc. 29.12, B), Pyura, Styela (cM.
puc. 29.12, E). K sroit rpynne orHo-
cATCA TNyOGOKOBOAHHE OAMHOYHBIE
TMNOTOAAHNE acHuAMM Gasterascidia,
Hexacrobylus v Octonemus (cM.
puc. 29.14, F). K aucny cnoxHbix ac-
uMaHi B 3T0H rpymme oTHOCATCH Bo-
tryllus (cM. puc. 29.16, A), Botrylloides
n Symplegma (cM. puc. 29.12, ).

THALIACEAC

HBa TakcoHa o6onounuxor Thaliacea
H Appendicularia ananTUpoBaHBI K IIaH-
KTOHHOMY 00pa3y XHM3HH. 300HIb
Thaliacea, k KOTOpEIM OTHOCHTCH CBeTSI-
HECH NMUPOCOMEL, GOYOHKOBUAHHE 10-
JIHONTHABI M LETIOYKOOOpA3HEIe CANBIEI,
OTIHYAKOTCA OT GOJBINHHCTBA ACLMIHIA

TEM, YTO POTOBOH H aTpHaNbHBIH cudo-
HEI ¥ HAX HAXOOATCA Ha MPOTUBOIIONOX -
HBIX KOHIIaX Tena. TeueHHe BOAMI, Ta-
KHM 06pa3oM, WCIOJBb3YETCS He TONBKO
VIl MUTAHHA M Ta3000MeHa, HO y Gonb-
IUHHCTBA BHIOB TaKXe U JNs1 PeaKTUB-
HOTO ABMXeHHMsA. Kax MHorwe Ipyrue
IUIAHKTOHHbIE XUBoTHBIE, Thaliacea npo-
3paunnl. M TyHHKa (KOTOpas MOXeT GhITh
TOHKOI WM TOJNCTOH), H CoemUHHTEND-
Had TKaHb ¥ HHX CTYAEHHCTHIE, YTO 00-
JlerdaeT mnaBaHue. Kak WM acumauu,
Thaliacea nuTaioTcsa myTeM dpuabTpaLmy,
¢ ICMOLIBIY CAM3UCTONH CeTH, H3BIEKas
H3 MOPCKOI BOOEI MeNKYI0 B3Beck. OHH
IHPOKO PacTIpOCTPAHEHEL, HO OOABIIMH-
CTBO BHIOB HACEIACT TEIUIbie BOObl. Hpu-
6nusntensHo 75 eugoe Thaliacea pac-
NpeaeneHbl MEXAY TPEMA TAKCOHAMH —
Pyrosomida, Doliolida u Salpida.

PIROSOMIDA® (= OTHETEJIKH)

10 BHAOB TPONMUYECKHMX OTHETENOK
TIPEICTABAAIOT co0Ol APKO CBETIIIHECH
KOJIOHHH B GopMe NMonoli TpyOhi, 3aMK-
HYyTOl Ha ofHOM KoHue (pHc. 29.27, A4,
F). InvHa KonoHHH KoneBaeTcs OT He-
CKOJNIBKMX CAHTHMETPOB (Kak y Pyrosoma
atlanticum) 0o 20 M u 6onee (xax y Pyro-
stremma spinosum). 300UIK BHEAPEHb] B
CTeHKY (0611y10 TYHKKY) TpyGsI, MTO06-
HO 300HIaM CNOXHbIX acumamii, Poto-
BOI CH(OH KaXIoro 300MAa OTKPHIBa-
€TCA HA BHEUIHEH NMOBEPXHOCTH KOJNO-

-HMH, 2 aTPHANBHEH CHDOH OnOpoX-

HACTCS B OOWIYI0 BHYTPEHHIOIO KIOAKY
(puc. 29.27, B). VianeHue BOIBI U3 KJ10-
aKH TIPOHCXOIMT TOMUKAMH M ofecrie-
YHB3eT OBUXEHHE KOJOHHHM B Bole
(puc. 29.27, F). JuaMetp Kioaku y
P. spinosum MOXeET DOCTHTATh 2 M, OH TaK
BEITHK, YTO AKBATTAHTHCT MOXET CBOHOI-
HO 3aIUVTHThL BHYTPE KOMOHUH. PecHuuy-
KM IJIOTKH 00ECIeYyHBAIOT TOKM BOIH,
HEeOOXOAUMBbIE s TIHTAHUSA W ABHXEHH.
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Monoaas KonoHus
M3 YeThlpex BIacTO300MI0B

Puc. 29.27. Tunicata, Pyrosomida:
A — B3pocias Konouus Pyrosoma atlanticum; 5 — NpoNoNbHBIH pa3pes yepe3 KONOHHIO, H300paxeHsl 3001/Ibl, 0DIIAs KJI10AKA M BBIXOIHOE OTBEPCTHE.
CTpesiki OKa3bIBAIOT MyTh BOJBI Y€pe3 KONOHHIO; B — YBelMUEHHbIH 300M1 KONOHUN; [ — CMsiHie raMer; JI — aeumroTpodHbIL 003001 (LLHATO-
300M11) M €ro YeThipe MoukH (61aCTO300MAE);0E ~ MOIQAASKQJQHHS, COCTOALIAS M3 YETHIPEX 300HI0B
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Tnotka uMeer Heckombko XaGepHBIX
uieneit M Kak MomnepeyHsle, Tak H npo-
JAONBHBIC KPOBCHOCHBIE COCyapl. HMeeT-
CA IBa CBETSIIHXCH OPraHa, No OIHOMY
Ha K&KACH CTOpOHE IMOTKH. OHM cogep-
XaT CBETAIMUECA DAKTCPHH H HATYYAIOT
APKHMIA CBET, €C/iH KOAOHHMA HOTPEBOXe-
Ha (cM. puc. 29.27, B).

Ko/ioHM#I MMPOCOM PacTyT yTeM A0-
GaBneHHs HOBBIX 300HI0B, KOTOpHIE BO3-
HMKAIOT KaK MOYKH U3 3MHKAPAA PSAOM
€ 3alTHUM KOHLIOM 3HAQCTHIIA POAMTEND-
CKOTO 300MAa (cM. puc. 29.27, B). To-
JIOBOE PA3MHOXEHHE HAUHHAETCA C BHYT-
PEHHEIO OIVIONOTBOPCHHSA OOUHOUHOTO
AANA BHYTPU KaXKIOro 300Maa. Pa3pu-
THe BHYTPEHHEeE, MPAMOE M YKOPOYeH-
Hoe. ['onoBacTHKOO6pa3Has NHUNHKE OT-
CYTCTBYeT. 3a4aTOYHbIH 00300MI {(LHa-
TO300HA) NOABEPTAETCS IPEXIeBPeMEH-
HOMY ITOYKOBAHHIO ¢ 00pa3s0oBaHHeM de-
THIpEX GMACTO300HX0B — HEPBHIX YETH -
PEX 300MIOB KONMOHMH (puc. 29.27, 1.
BCKOpe 0030011 HETeHepHpYeT, 3a HC-
KNIOYCHUEM aTpHANbHOTO CH(OHA, Ko-
TOPBIH COXPAHACTCA pacTyileli KOJIOHH-
el B KaY€CTBE €€ BBIBOAHOIO OTBEPCTHA
(puc. 29.27, E).

DOLIOLIDA® (= BOUOHOYHHKH)

23 BUmA DOMHMONKI MMET GOYOHKO-
BHIHBIC 300Ul pa3MepaMu ot 1 1o 50 MM
(puc. 29.28). MBILILEI CTEHKH TENa Mpe-
CTaBAOT cOGoil BOceMb WIH OEBITh 06-
pyyei BOKpYr GOYOHKOBHUAHOIO Tejia.
CoKxpalieHde 3THX TIOTIePEYHO-TIOA0CA-
THIX MBI MPHBOAMT K PEaKTHBHOMY
BbIGpOCY M3 aTpuamsHoOro cudgona. 06-
PaTHBIH TOK BOMBI Yepe3 POTOBOM cHPOH
Ha MPOTHBOMONOXHOM KOHLIC TeNa Iipe-
JOTBpAIlaeTCH KAMAHOM, DTO MBIIICY-
HOE COKpalueHHe 00ecTieYyIBaeT TOK BOIBI,
HEOGXOLMMBIA s ABMXKEHHsT KOJOHMUH,
TOK BOAB 1A (GHALTPAIMOHHOTO ITHTA-
HHA CO3A€TCA, KAK ¥ aCUMAMIT H IMHpO-
COM, PECHHMKaMH XabepHBIX DIeneii.

XKu3HeHHBIH UMK JOAHOAMI HAUGO-
JICE CIOXKEH Cpedu BCeX CBOOOIHOXHBY-
LIHX XMBOTHBIX. OH BKIIOYAET KIIOHA/b-
Hoe (Becnonoe) pasMHOXEHHE M TOO-
BYIO a3y, ONMHOYHYIO U KOJIOHHATTBHYIO
$opMBI U paxe TONIOBACTHKOOOPA3HYIO
JHYMHKY. Becnonoe pasmHoXeHMe no-
3BONAET OBICTPO YBEAMYHMBATD YMCAEH-
HOCTB B OTBET Ha BPEMEHHBIC G1arornpu-
SITHBIC YCIIOBHSA.

Oo300HA I0NMONKA HMEET AEBATH
MBILEYHBIX 0OpYyYeli H XBOCTOBOMH IpH-
JaTOK, HA3BIBACMBIH WMOPOH (B OTCye-
CTBCHHO# NUTEPAaType XBOCTOBOH NpH-
JAaTOK Ha3HBAIOT «CIIHHHONW OTPOCTOKS. —
Tlpumey. ped.). CTOMOH, HA KOTOPOM Tpo-
AYUHUPYIOTCA NMOYKH (671acT0300H1b),
DPacTeT OT SNMHKAPAHATBEHON CYMKU OnH3
3a(HETO KOHLIA 3HAOOCTHAA OOG30HIA.
Ilpexae yem moukn muddepeHUnpyoT-
Cf, OHH OTHCIAIOTCH OT CTONOHA, MWI-
PHDPYKOT MO IMOBEPXHOCTH OCG300MAA M
BHEIAPSIOTCA B wWnopy (puc, 29.28, A).
C MOMEeHTa Kak II0YKH MPHKPETUTAIOTCS
K WMIMOpe 00300HMAA, TOT HOMYMAET Ha-
3BAHHUE HAHBEH (B OTEUECTBEHHOI NHTE-
PaType ero Has3hIBaloT «<KOPMHJIKOH», YTO
Ha CaMOM J¢Ne HeNpaBWIBHO, TAK KaK
00300M] MEPECTACT TIHTATBCA U HHKOTO
HE KOpMUT. — [lpumey. ped.). Ipuxpen-
JICHHBIC NOYKU OMacTo300UA0B AHde-
DPEHUMPYIOTCH B OAHMH M3 TpeX pa3HbIX
THUIOB 300u00B. Tpodozoonap uMeloT Or-
POMHEIE POT U TNOTKY H OTBEYAIOT 3a
MMHTAHHE KOAOHHH ([UUIEBAPMTENLHAA
CHCTEMA 00300H/1a-HAHBKH JETeHEPHPY-

-e1; puc. 29.28, ). ®oposloonnsl seis-

I0TCA OBUTaTeIbMBIMH 300HAAMH ¢ BO-
CEMBIO MBIUCYHBIMH OOpYyYaMH, Y HHX
€CTh COOCTBEHHass KOpOTKAas LINOpa ¢
IIOYKAMH, KOTOphle Au{¢epeHIIHpyIoT-
Ci B TFOHO300HAM — YICHH KOJIOHMM,
OTBEYAIOHLINE 34 TMOJOBOE PA3SMHOXEHME
(puc. 29.28, B, B). Byoy4H moJHOCTBIO
P23BHTEIMH, (GOPO3OOMAB ¢ TIPHUKpEN-
JEHHBIMA K HMM TOHO30OHAAMH OTie-
JAIOTCA OT IUNOPbl 00300MIa-HAHBKH M
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lNoHo3ooun

Kabephas mein
OmnonoreopeHe

Cnepmuii

Potoroii PUES
cuchon ¢ fg Inopa
ATpHAILHBII
0030011 . _ cudoH
KCcpﬂue Crosint N — Tpodoszoona
MOYKH
s A (BaacToszoonbl) A

Puc. 29.28. Tunicata, Doliolida:

A — noAMoNKHIa-HAHbKA (00300MIL) MPencTaRasieT coboil KONOHMIO MonuMOopgHbIX 300M108. Cama HAHbKA
Pa3BMBACTCA W3 OTUIONOTBOPEHHOIO A1, MPOXO/s CTATMIO ToNoBacTHKOOGpasHoit tnunHkK (I'), octanbHele
WAeHB KOMOHWUH BOZHHKAIOT MYTEM MOUKOBaHHS HA cToloHe HaHbKK. HeandwbepeHunposaHHbie MOYKH
MHUTPHPYIOT CO CTOJOHA HSIHBKM M TTOCESIOTCA Ha WIIOpe, KOToOpas B JUIHHY MOXeT jocturate 50 cM u
tonee. [Npukpenusmmcs K wnope, nodku audepenunpyiores B tpodoszoounst (), kotopeie obecne-
YUBAIOT THTAHHE KOJOHMH (MMUILEBAPUTENLHAS CHCTEMA HAHBKH JereHepupyeT), uan B hoposoouant (5),
KOTOpPLIE B KOHIE KOHIIOB OTAENSIOTCA OT WINOPHl M YIUILIBAIOT, ABHUTAACH caMmocTosaTenbHo. [Mouku,
npukpenaennsie K dopozoouny, anddepeHUNpPYIOTCS B PA3MHOKAIOLIMECS MOAOBBIM MYTEM FOHO300M-
el (B). OnnonotsopeHne, BEPOATHO, [TPOUCXOAMT BHYTPH FOHO300MIOB, HO B pe3ynbTare sMOpHOHANb-
HOTO passuThs (hopmupyeTcs cBOOOAHOILIABAIONIAS TONOBAcTHKOODpasHas anynnka (), Kotopas nocne
metamoposa npespaliaeTes B MOJOAON TUIAHKTOHHBII 300MA-HAHBKY, 3aBepLIas KU3HEHHBIN LUK

JIOBACTHKA JAacT Ha4yalio o0300May, YEM
M 3aBepLIacTCsl LMK,

HAYMHAIOT BECTH HE3aBHCHMMOE CYIle-
croBaHue (puc. 29.28, b). Onnomo-
TBOpEHME Y BOYOHOYHNKOB BHYTPEHHEeE,
a pa3sBUTHE KUBOPOISLLMX TOHO3001I0B
neuntorpodHoe. OnIMHOYHAS rOI0BACTH-
KOBag JIMYMHKA BBIXOJAMT B TUIAHKTOH U3
Kaxmoro ronosooua (puc. 29.28, B, I').

SALPIDA? (= CAJIbIIbI)

Omnucano 6onee 40 Buna cansi. s

[MnaBalouunii ro10BacCTUK UMEET MYC-
KVJIBbHBII XBOCT C HOTOXOPIOM, HO He-
PBHOI# TPYOKM HET, M MbIlLIEYHbIE COKpa-
ieHusi MUoreHUYHbl. Meramopdo3s ro-

HMX XapaKTepHbI MPU3MaTUYECKHUE 300-
UABI ¢ OOpyYE€BUAHBIMM MBILILIAMM, KAK
y DOYOHOYHMKOB, HO HEKOTOPbIE CMeX-
HbI€ MBILIEYHBIE ODPYYN YACTHYHO CJIU-

N.lpsfjaurassicaraf
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Jmck (puc. 29.29). Pasmepsl 300MI0B OT
HECKOJIIbKMX MUJUIMMETPOB 10 4 ¢M (Kak
y Salpa fusiformis). Mbliieunbie 0Opyun
CaJIbIT TOHAT BOY, YTO CO3/I4€T PeaKTUB-
HYIO TATY M MCIIOJIb3YeTCs JUIsl (huiibTpa-
UMOHHOIO MUTAHUSA (3TO OTIMYACT CAJTBIT
OT Ipyrux obonouHuKoB). [1oTKa canbn
OTJIMYAETCs TEM, 4YTO obOnagaeT emumH-
CTBEHHOW Cpe/IHEI0PCaAIbHOI XabepHOoil
MEPErOPOIKOI U HE UMeeT DOKOBBIX CTe-
HOK (puc. 29.29, A). )KabGepHas nepero-
pOIKa MIET HAUCKOCOK CBEPXY BHM3 M
OTAEJISIET TIIOTKY OT arpuyma. [Tutatorcsi
OHH, MCMNONb3Ysl 3HIOCTHIBHYIO CIHU3U-
CTYIO CE€Th, HO CeTh CKATBIBAETCSI M Ha-
MPaBJIsieTCsl B MUIIEBOI TPU [TOMOLLM

ImoTka
Porogoit cudon

Qozooun
CO CTOJIOHOM
BracTo300MI08

Llenouka )
A

00300011 BEIXOAHT H3 060IOUYKH
KopMsiero f1acrosoounna

Oo300u1 BHYTPH
Kopmsiero daacrozoonia

MuileuHble TSKH

PECHMYEK NMULIEBOAA U XKabepHOii nepe-
TOPOIKH, KOTOpas 1o (pyHKIIMHA COOTBET-
CTBYET CITMHHON rutactTuHKe. Caybnsl
OOMTAIOT B MOBEPXHOCTHBIX BOJAAX BCEX
OKeaHOB, HO 6ojee OObLIYHBI B TEIUIBIX
MODSIX.

Y canbr, Kak ¥ y JOJMONNI, Yepey-
eTcs 6ecronoe (KJIOHATbHOE) U 110JI0BOE
pasMHoxeHue. Oo3o00ua canbn hopmu-
pYeT JUIMHHBIH (10 HECKOJIBKUX METPOB)
CTOJIOH, KOTOPBIii TSIHETCS Ha BEHTPaJb-
HOW CTOpOHE TyjoBHUILA (CM. prc. 29.29,
A). Baonbs cronona 61acTO300MaHbBIE
MOYKH PACIoiaraloTcs rpyrniamMmu, KoTo-
pbl€ pasfeeHbl MOMePeYHbIMU CKJIIAIKA-
MH (cM. puc. 29.29, A). Kaxnas rpynmna

ATpHyM
AKabepnas neperoponka
ATpuanbHelil cudon

Kuieynuk

epaue

Touku pacnana
CTOJIOHA

Bracrosooua ¢ sapomsimem
b B BBIBOJAKOBOH CyMKe

Puc. 29.29. Tunicata, Salpida. OpraHusaums ¥ XU3HEHHBIH LK CaJIbII:

A — oosooun Cyelosalpa tamer 3a coboil cTonoH ¢ andpepeHIMPYIOIMMHUCH OYKAMU H BracTosoomna-

M. CTONOH pacniafaercst B 3apaHee ONpeneieHHbIX TOYKAX, B Pe3ylbTarte 4ero obpasylorcs Lenouku

ocobeil (61acTO300MI0B), KOTOPBIE YILILIBAIOT OT oosoonna. Kaxaptit 6ractosoounn (5) HeceT elMHCTBeH-

HOe SH1I0, OHO I1OIBEPraeTcsi BHYTPEHHEMY OMIONOTBOPEHHIO, SMOPHOH pa3BuBaeTcs B 0cOOOI BRIBOI-

KOBOIi cyMKe, MoJiy4asi MUTaHHE vepes NIAUEHTY W3 UMPKYJIATOPHON cuctemnl Gractosoonna. PacTtyimii

3APOIRILL B KOHLIE KOHLOB 3aHUMAeT Bech 06beM Tena Kopmsiiuero 61actosoomuaa (B), a 3aTeM BBIXOAMT
Ha cBobOIY KaK MOMONOH 00300M, 3aMBIKASI TAKHM 00pa3’oM KHU3HEHHBIH LMK

M.lps/ljurassicauf
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_ AaeT HAY4I0 OTAETBbHOIT nemouxe Onac-
10300HIOB. [1010BOE pa3MHOXEHNE OCY-
mecTRIeTeA GnacrozoouaamMu. bracro-
300MAbl XUBOPOIALLH, 0OPa3YIOIHECH B
HHX 3apOABIINH MOAYYAIOT NMUTAHHUE OT
MATEPHHCKOTO opraHu3Ma. EqguHcTBEH-
HOE S0 MOABEPracTCAd BHYTPSHHEMY
OILIONOTBOPEHHIO, PA3BUTHE NPAMOE, 3a-

POIBILL PA3BHBAETCA B CIICLHANBHON CYM- -

K€ M CBA3aH ¢ KPOBEHOCHOW CHCTeMOM
POOUTENBCKOH 0cO0H Yepe3 MIALEHTY
{puc. 29.29, 5). MononoH 0030011 pac-
TET BHYTPH POAHMTENLCKOrO OpraHH3Ma
H MOCTENMEHHO 3aHHMAaeT BCe €ro Tedo.
B KoHue pa3BdTHA MONMOAOH 00300HMI
cOpaceiBaeT 060JIOUKY POAUTEILCKON
OCOOH U CTAHOBHTCA HE3ABUCHMBIM 0030~
oHaoM (puc. 29.29, B).

APPENDICULARIA® (LARVACEA)

BonpmiHceTBo 13 70 BHaoB Appendi-
cularia npeacTarasAeT coboii KpOUIEYHBIX
TOJIOBACTUKOOOpPA3HEX OPraHH3MOB —
¢unbTpaTOpOB, BechbMa COHUIBHEIX B
ILTAHKTOHE NMOBEPXHOCTHLIX W OoMee Imy-
GOKHX BOI OKeaHOB MMpa. B Gnarompu-
ATHBIX VCAOBHMSIX HX IUIOTHOCTE MOXET
JOCTHUIaTh THTAHTCKMX BEIHYMH: B IpH-
6pexHBIX Bogax bpHTanckol Konymoun
6HNa 3aperdcTpHpoBaHa IJIOTHOCTD
Oikopleura dioica B 25620 ocobeil Ha
KkyOuueckuit merp. Ha3zpanHe Appendi-
cularia oTpaxaer Takoil TIpH3HAK, KakK
Handyde xpocTa (oT jaT. appendix —
npuaaToK. — Ipumey. ped.}, KoTOpHit
' COXpaHfAETCA B TeUeHHe BCeil KH3HH
XHBOTHOro. Apyroe HazBaHue — Larva-
C€a — YKa3hBaeT HA HX CXOACTBO C Io-
JIOBACTUKOOOPA3HOMN NHYMHKOM aciimiil
(pwic. 29.30). AnnmeHAMKYNIpUAH — eAHH-
CTBEHHBIE OOGOITOYHHKH, COXPaHAIOLIMEG
BO B3POCTIOM COCTOSHHH BCE OTAMYMUTENb-
HHI¢ YepPTH XOPAOBBIX.

[1o BHelIHeMY BHAY AIMIEHAMKYISIPHY
HAMOMMHAIOT JHYHMHKY ACLUHOH, KaK

CBOHMH pa3sMepaMi, TaK H popmMoii Tena
(cM. puc. 29.30). BONBIIMHCTRO B3pOC-
JIBIX XXUBOTHEIX HMEET B IJTHHY BCETO He-
CKOJIBKO MIJUTHMETPOB, HO THFaHTCKUE
KOCMOIIOJIMTHBIE BUALI, HACENAIOHIHE

Jlepas aons xKemyoka

T7orka SAHMYHPK

IMyuseson
Pot

CameH-
HHKH

Knuie-
YHHE

Hotoxopn

XsocT

CyGxopnansHie

Puec. 29.30. Tunicata, aHaTOMMs anneHKH-

Kymapmii. Oikopleura albicans, sl cOoKy (u3

Aildredge A. 1976, Appendicularians. Sci. Am.
235 95— 102)
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ToJy Boa MupoBoro okeana, — Batho-
chordaeus charon v B. stygius — noctura-
10T B WIMHY ot 80 10 90 MMm. XBocT ume-
€T CIIMHHOI ¥ OpIOLIHON NIABHUKH, HO
ITOCKOJIBKY BCSl CTPYKTYpa MOBEPHYTA Ha
90° BneBO, MIABHUKM 3aHMMAIOT TOPH-
30HTAJILHOE TOJIOXEHWE, a XBOCT BOJIHO-
00pa3HO ABMXKETCH B BEPTUKAILHOM
MIOCKOCTH, KaK Y JUUMHOK HEKOTOPBIX
acumauii. OcHOBaHME XBOCTa CIABMHYTO
B BEHTPaJbHOM HAIpPaBJIEHUH IO TYJIO-
Buule. Yacro, kak y Oikopleura, xsoct
3arHyT BIEPE ¥ BBICTYTIAET Mepel PTOM.
[TraBHMKKM NpeiCTaRASIIOT COOOIT CKIIa-
KW 3MUIEPMHCA, 4 HE BBIPOCTHI TYHUKH,
KaK y roJIOBACTUKOB acCLMIMii. ATTeH-
JUKYJISAPUM JTHIIEHB! LEJUIIOIO3HOM Ty-
HUKH. POT HaxXoaMTCs HA MepeaHeM KOH-
Lie Tejia, BEHTPAJIbHOE aHAJIbHOE OTBEp-
CTHE OTKPBIBAETCSI HEMOCPEICTBEHHO BO
BHELLIHIOW cpeay. [71oTka Hecer Beero dee
Kpyrible xkabepHsie 1wean (1o oJHoMi Ha
KaX/I0W CTOPOHE), OTKPLIBAIOIIHECH Npsi-
MO Hapyxy. CudOHBI U aTpuyM OTCyT-
CTBYIOT.

Bce anmeHAMKy/sipun ceKpeTMpyioT
BPEMEHHBIN CTU3UCTBII «A0MHMK», KOTO-

Tynopuiue
Beoanbie duiasTpel

Xsocr  IMuraoumne Guastpsl  BHewrnss me mOpaHa
JTOMHKA

A

MekanbHbIe MEJUIETh

PHIii OHM HAOYyBalOT, HATMOJIHS €ro BO-
0 mpu rnmoMouiu xsocta (puc. 29.31).
Cnenas 370, XMBOTHOE 16O NpUKpen-
JIETCS K JOMMKY PTOM, JInbo 3ab6upaer-
¢ BHYTPb. Fritillaria npukpermsiercsa K
AOMHUKY CHapyxu, a Buabl Oikopleura,
YbHU KPYIJIble MW OBajibHBbIE JOMUKH
MMEIOT pasMepbl FOPOIIMHBI WIK Ipel-
KOT0 Opexa, XKUBYT BHYTPH HUX. [UrauT-
ckuil Bathochordaeus cTpout HOMUKH,
KOTOpbIE MOTYT JOCTUTaTh 2 M B Oua-
METpe.

HoMHK BbITIONHSAET (ByHKUMIO (DHIIb-
Tpa B MUTAHUU anmeHaukymsipuii. Tpo-
Ka4yuBas C MOMOILBIO XBOCTA BONY Yepes
JOMMK, XUBOTHOE MOXET NMpodhuiIsTpo-
BaTh 3HAYUTEIBHO OOJIbLIE BOABI M YIIO-
BUTb OOMbILIE MTULLIH, YeM CMOLIIO OBl cae-
JIaTh TIOCPEICTBOM OIHOM KpOIIeuyHON
Lotk (cM. puc. 29.31). JoMuK Heob-
XOOuM st cbopa MUILM, KOTOpas WC-
10JIb3YeTCs LIS MOKPBITUSI SHEpPreTHIec-
Kux norpedbHoctei xuporHoro. [Muranue
MpH TMOMOIIM OZHOW TOJBKO TJIOTKH
MOXHO CPaBHUTh C MUTHEM BOMIbI Yepes
Y3€HBKYIO TPYBOUKY C LEIBI0 YTOJIUTH
Xaxny. KoHueHTpauus nuiim B 10MHKe

TpybKa

T Muraommit
unsrp
> Bbixonsummii ToK

T~ BHewIHss creHKa
5 JIOMUKA

Puc. 29.31. Tunicata: 1oMUK anmeHaANKYISIPUIL:

A — Megalocercus B csoem nomuke; b — cxema nomuka Megalocercus. Lnnnnnie CTpPEJNKH 0603HauaoT
MyTh BOJBI; KOPOTKME CTPEIKH IMOKA3bIBAIOT MyTh (uibTpyeMsix yactuil. KoHTYp Tena JKMBOTHOTO M30-
Gpaken B Buae Hebonbioro oana (5 — us Alldredge A. 1976. Appendicularians. Sci. Am. 235- 95— 102)
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" ATHIEHAMKYIApHI MoXeT ObTh B 900 pas
OoNplle, YeM B OKPYXAIOLIeH MOPCKOM
Bode. Takuu 0Opa3oM, TTOTNIOILAA TTHLILY
13 AOMHKA, alIMEHTHKYASPHH NHTAIOTCS
BHCOKOKOHLICHTPHPOBAHHBIM OVABOHOM.

MexaHM3M noCcTpoiik U GYHKIHO-
HHPOBaHKA AOMMKA aNNeHAMKYISpHit
Ay4lle BCEr0 H3IBECTHbI MJIS BHAOB

Oikopleura. [JOMHK CONCPKUT OEBA BBOL-

HBEIX OTBEpPCTHA A BOOH H HEMApHOe
BLIBOOHOE OTBepcrHe (puc. 29.31, B).
ITpHKpeMUBLITHCE K KOMHKY PTOM H3HYT-
pH, XMBOTHOE BOMIHOOODAIHBIMH JBUAC-
HISMH XBOCTA CO3AACT IIOTOK BOARI, PO~
XONAIWMA Yepe3 HOMHK. JIBa BBOOHBIX
OTBEPCTHA IMOKPBHITH CIH3UCTHM 3Kpa-
HOM, KOTOpPBI 3ae¢pXHBacT Bee, KpoMe
Menbyaiiiero miaaHxroHa (ot 0,1 mo
8,0 MKM, B 3aBHCHMOCTH OT BHJA aIreH-
JuKymsapHuil). TIpoxoas 4depe3 AOMHEK,
BO/A NMPOLIEXKHBAETCS BIOPOH pas, yepes
JBa O4eHb MEJKHX PIIbTPa, 0OBSIHHA-
IOIIMXCA B MHIECOSHPATENEHYIO TPYO-
KY, K KOTOPO#l TIpHKpEILUIEH POT XKHBOT-
HOTo. 3aTeM KOHLCHTPUPOBAHHBIH TUTaH-
KTOH TIEPEHOCHTCS B POT HEeNPEePBIBHEIM
MOTOKOM B PE3YIbTATE HEATCHAbHOCTH
pecHHYHBIX XaGepHuix wmweneil. [luwa,
TOCTYNAWIIAA B [JIOTKY, YNABIMBACTCS
CEKPETHPYEMOI 2HIOCTHIEM CIH3UCTOR
CeTBIO. DTa CNH3MCTaA CeTh BMECTE ¢
muued 0ObeAHHAIOTCH B MTHNIEBOH XIVT
H TPAHCTIOPTUPYIOTCA B MULIEBOM [TApOi
OQKOJIOTIOTOYHHX PECHUYHLIX NOAOCOK.
ITuTawTCca anneHIHKYASpUH THaBHBIM
00pa3oM MEJKHM (HTOMIAHKTOHOM H
-Jaxe KOMMOHIHBIMH OpraHUYeCKHMH
YaCTHLIAMM, HETOCTYMHEIMH IJ11 MHOTHX
IPYTHX IUVIAHKTOHHBIX QIILTPaTOPOB.
JoMuK nepuogudecKi cOpachIBagTCs,
Hanpumep y Oikopleurula dioice, He Jailie
uyeM Kaxabie 4 4 u yaanaerca. [locrpoiika
JOMHMKA [IPOTEKAET B HECKOJMBKO CTaaMH,
Bo-niepBbiX, AOMHK CEKPETHPYETCS Clle-
HHATH3IUPOBAHHEM 3MHASPMHCOM —
OlKOMNACTHRIM JMHATENHEM, COCTOSLINM
H3 CEKPETOPHBIX KJICTOK Pa3sHOi MpHPO-

IObl. 3aMedaTeIbHO, YTO XapaKTepHBEH
MO3aMYHBIN PHCYHOK 3THX 3MHTETHANE-
HBIX KJIETOK COOTHOCHTCH C PAcTiooXe-
HHEM CTPYKTYP AOMHKA, KaX €Clu OH
IMUTENHIH OB BHKPOHKOIL, TI0 KOTOPOil
JenancAa aoMHK. Kax Toapko crapwiii
JOMKK MOKHHYT, 3a4aTOK HOBOT'O AOMU-
Ka YBEJIMYMBACTCA U HAaKPHIBAET Opanb-
HbIi KOHell TYNOBHLIA, CACBHO HAMOPI-
HUK. JaTeM anmeHAMKYIAPHA ¢lle He-
MHOTO YBSJIHUHBAeT CBOI BOMHK, B3ald R
BIICpEd TIOKAYHBAA TYJIOBHIIEM. DTO MO-
3BOJSIET XBOCTY IPOCKOJIB3HYTh BHYTPD
OOMHKA, KOTOPEI HagyBagTea BOIOI 3a
cueT Ouenma xeocta, UYToGhl HAOYTh XO-
MHK OKOHYATEABHO, TpedyeTcsa okono |
MHH. QZHO XHMBOTHOC 32 I¢Hb MOXECT
H3MOTOBHTE OT 4 00 16 DOMHKOB, B 3aBH-
CHMOCTH OT TeMIIEPATYPBI 1 ZOCTYITHOCTH
MHIIH, 2 B TeYEHHE XKU3HM ofgHA 0colb
cnocobHA ceKpeTHpoBaThk A0 46 JoMu-
KOB. COpoOIIeHHbIe AOMHKH MPeaCcTABI-
10T c000# ONMH M3 OCHOBHHX KOMIIO-
HEHTOB TAK Ha3BIBagMOro «MOPCKOTO
cHera» (3TO Ha3BaHHE MOSABHIOCH B OT-
yeTax Habmomateacii ryGOKOBOZHBIX
OOHTaeMBIX anmapatoB — OatHcdep U
6aTHCcKadoB, KOTOpHE 4Yepe’ WLIIOMH-
HATOPEI BUIOCAH B CBETES APOXEKTOPOB
GeJbic XTONbA OPTaHHYECKOre MaTepHua-
Jla, MEIJIGHHO TMAZalolIUe B [AYOMHY H3
BEPXHMX CNOEB BOAB. — [lpumeu. ped.).
«Mopckoit cHer» ABIAeTCA CYOCTpATOM
O1s1 MHKPOOPTaHH3MOB H YYacTBYET B
KPYTroBOpOTe MHTATENbHBIX BELUECTB B
mope. IlocTpoiika TOMHKOE IIpeKpalla-
eTCH BO BPeMsT pa3sMHOXEHHSA alNeHIH-
KYNSIpHH.

Larvacea CBOHCTBCHHO TOJIBKO NOJIO-
BO& BOCTIpOH3BeAeHue. Bee BUOBI sSBIS-
K0TCA TPOTAHAPHYCCKHMH repMadponn-
TaMH (T. €. CHauana (pyHKIMOHHPYIOT KaK
CaMITH, a TIOZAHEE — KaK CaMKH. — Jflpu-
Mey. ped.), 33 HCKTIOUCHUEM Pa3deNbHO-
nonoro Buaa 0. dicica. PazButHe vy an-
NeHINKYAAPUA npaAMoe M IIPpOTEKAET
oueHb ObIcTpO. Tpn 22 °C Tpebyercs Bee-
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ro 7 4, utobsl y O. divica u3 3uroTsl pas-
BWIACh CaMOCTOSATEIbHO IMUTAIOLLASICS
MoJtoas ocodb. Beuynusiimecst us siiia
0CO6M TMOKPBITHI MPOCTOM KYTHKYJIOM M
HMEIOT 3aHui xBocT. [To3xe xBocr ne-
PEXOUT B BEHTPAJILHOE MOJIOKEHME, Xa-
pakTepHoe [wist B3pocibix dopm. Teno
BBUIYIIMBILEHCSH 0cOOM COCTOMT M3 He-
60sbLIOTO (DUKCHPOBAHHOTO YMCIA Kile-
TOK (ayrenmsi). Poct npoucxomur cko-
pee MyTeM YBEJIMYEHUs KJIETOK, Yem 3a
CYET KJIETOMHOIO JIeJIEHUSI.

PUJIOTEHUA CHORDATA

Henb3si He yauBASTHECS SBONIOLMOH-
HOM TIaCTUMHOCTH OOIIIEro IJiaHa CTpo-
eHust xopaoBbiX. Octasisisi B CTOPOHE

Cephalochordata

Vertebrata

Stolidobranchia

Stolidobranchia
Phlebobranchia

TIO3BOHOYHBIX, OJHM TOJIBKO 6ECIio3Bo-
HOYHBIE XOPIOBbIE MPEACTABIEHBI U T'Y0-
KOMOAOOHBIMH ACUMAMSMM, M [EIaru-
yeckumu Thaliacea, kotopsie aBuxyTCH
PEAKTUBHBIM CIOCOOOM, W POIOIIMMHU
HOPKHM JIAHLETHUKAMM, W BJIEraHTHBIMU
Y TPYAOIIOOMBBIMYU ANNEHINKYISPHAMH,
CTPOALIMMH CBOM CJIM3MCTHIE JOMMKH,
Peanusys takoi mwmpokuii criekrp (yH-
KHHUOHAJIBHBIX pelieHui, 0eCro3BoHOY-
HBIE XOPIOBblC BUAOM3MEHHIM MHOIME
4epThl OOLIMX NMPEIKOB XOPAOBBLIX MIIH
YTpaTHIM uX coBceM. B kpaiinux ciayua-
SIX, KaK 370 MMEeT MECTO Yy aCLuAuii u
Thaliacea, TyJ10BHMILIE XUBOTHOTO CTAHO-
BUTCSI TIPOCTO TPUAATKOM K OTPOMHOI
rnoTke. Bnewatnsiomee pasHoobGpasue
(bopM, pasmMepoB 1 KU3HEHHBIX LHUKIOB
XOPIOBBIX OpOCaeT BI30B OMOIOraM-3BO-

Aplousobranchia

Thaliacea
Appendicularia

Metameria

Chordata

Puc. 29.32. ®unoreHnst XopaoBbix:
1 — Chordata: HOTOXODP/ ¢ BHYTPHKIETOYHBIMH BAKYOJIAMM, I0PCATbHBL MOBI# HEPBHBIH CTBOJ ¢ Nepe-
IHUM HelponopoMm. B rotke umelorcs xkabepHble wenu (nmnesnomopdus) u sHmocTHab, UMeoTes BeH-
TPAILHOE CepAle W NEepPUKapAHATLHAS TONOCTh, MONepedHbie (10PCOBEHTPANLHEIE) GPAHXHATLHEIE Kpo-
BCHOCHLIE COCYIIBI; JOKOMOTOPHOE TYJIOBHIIE M XBOCT C MONEPEYHO-MOI0CATON TIPONONBHO MYCKYIaTy-

hlpz/ijurassic.rof
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" AIOLIMOHUCTAM, KOTOPEIS MEITAIOTCS BhI-
HACHHTHB (bnnoreﬂemqecxne OTHOLUEHHA
MeEX IOy CTONMb HEIMMOXOXHMMH CO3JAHUAMM.
OCHOBHEIE HATIPARIEHHA SBOMIOLMH XOD-
JOBBIX YIAaeTcsl ONpelesiuTh Onaromaps
COBMECTHOMY HCIIONb30BAHHID HOBHIX
MOPBOAOTHYECKHX JAHHBIX H OTKPEITHIA
MONIEKYJISIPHOH GHMOJIOrMM, HO I II0-

TydeHHS GONee ACHOM KAPTHHBI HYXHEL

HOBBIC HCCICROBAHHA.

B obmiem puae ¢mrorenns Chordata
npeacTapngeTcss 0olee WIM MeHee MO-
HaTHO#. Cephalochordata m Vertebrata
ABAAKTCA CECTPHHCKHMH TaKCOHaMH
BHYTpH Metameria, cerMeHTHPOBaHHBIX
XOpAaoBHIX {puc. 29.32). CecTpHHCKHUN K
Metameria Takcod — Tunicata (Uro-
chordata). B3zaMMoOOTHOUIEHHS BHYTpH

BOTO, OJHAKO, SBALICTCS MIPECAMETOM
SHEPTHYHEIX cnopos. ONMH W3 BOMpO-
COB — BO3HHMKHOBEHHE I'OJIOBACTHKOIIO-
Bo6HOM cramni. OT Kakoro mpeaka OHa
po3HHKIA? U K xoMmy Obna Onmixe HC-
XOOHasA (opMa — K JIAHUETHHKY HIH K
MO3BOHOMHHM, K IHYHHKE ACIIMAYH HIH
K B3pOCJIOil anmeHIHKynapuu? PasHbie
SBOIOLHOHHBIE CLIEHAPHUK PACCMATPHBA-
I0T B KA4YeCTRE MPEAKOB XOPIOBHX HIJIO-
KOXKHX, TIOAYXOPIOBBIX H JAXe NPeacTa-
BHTENEH HEKOTOPRIX TAKCOHOB TIEPBHY-
HOPOTHX. Pa3sHHe SBOMIOLHMOHHLIE MO-
OeNH MpeAnoNaraloT, Y1o Mpeaok Xop-
JOBHIX NOXOOMN Ha JIAHLETHHKA, TONO-
BaCTHUKOOOPA3HYI0 NUYMHKY ACLHINIA
WIH Ha anneHIUKYIAPHIO.

CpeIH B3pOCHEIX BTOPHYHOPOTBIX HET

Tunicata ¥ pUpoAa NPeAKCBOTO XOPHO- ¢$opM, KOTOpBIE HAMOMMHAIKM GBI XOp-

pofi; APOIOABHBIA KHNIEYHAK TAHETCA HANeKO Ha3al B TYIOBHIIE. AHATLHOE OTBEPCTHE BeHTPAILHOE,
HMEETCH l(OpO‘TKHﬁ NOCTAHAIEHEIH XBOCT, TINABHHKH BePTHRKANBHEIC. Hﬂe3HOM0p¢HH BEIKYAKT OJHO-
CIOHHHH ITMATENHA, ATPHYM, NADHEIA [EIOM, MEIOTENHH, MOCTPOEHHBI H3 ANHTETMAALHO-MEILSUHRIX
KNETOK, MEIMEYHbIE KICTKH HHHEPBHPYIOTCS MyTeM IH{y2HM NTepeHOCHHKOB Heped INMUACPMANLHYIO
6azanbEHYI0 MAACTHHKY (OTCYTCTEYIOT ABMTraTelbHEE BOJIOKHA WAH KOHIEBHE CIUNETEHHA), KPOBRCHOCHAA
CHCTEMA, KPOBEHOCHRIE cocyab §e3 3HI0TesHA, MeTaHehpUIHANEHAA CHCTEMA, PaAUaNbHOe ApobieHHe,
IHTEPOLIENE M NpAMOe paisutie; 2 — Metameria: cermMenraims (Meramepua); 3 — Cephalochordata;
MHBIIIEYHRIH HOTOXOPH, TAHETCA BHYTPH pOCTpPyMa (MepelHUIl KOHEIL), HMSETCA MHOTJIOOWH; MOCNCHoBa-
TeABHME MHOMEPH; UHPTOMOOOUMTE, AaCHMMETPHYHAS MIAHKTOHOTpodHAA AWyHHKa; 4 — Vertebrata:
HMEETCA MHOTOCAOHHLIH (CTpaTNGHUNPOBAHHEIR) 3MHTENAHI, KPOBCHOCHEE COCYIL UMEIOT SHAOTENHH,
FeMOLMTH COREXAT reMornoCHH. MHOIHE CAOXHEE CTPYKTYPH 3apOOHIIA NPOHCXOOAT M3 3ApOIbIILe-
BOH Me3eHXMMB (HepBHHIH rpeGeHb, AepMaToM, cKIepoToM). HMeetca xryfoukosas MeTaHedpHauans-
Had chcreMa (noukH); 5 — Tunicata; HMEIOT TYHHKY, POTOBLIE WYNIANLLA, PEBEPCHIO OHEHMA cepoua,
HEPBHYIO XeRe3y, PACMOJOXCHHYI0 BCHTPATbHO OT UepeGpPanbHOTO FAHTIHA, MUAOPHYECKYIO KENesy.
HedpuaHt H ueaoM OTCYTCTBYIOT. Teo ¢OCTOMT M3 OAHOTO NHiIb Topakca. I'epmadponuth; Tpexiyde-
BB¢ THYHHOUHEE KN¢HKHE COCOYKH He BBIBOPAYHEBAIOTCA; MMEeTCH TPYOUATHH HOTOXOPI ¢ MEXK/IeTOH-
HBIM MPOCBETOM; NMApHHE 3TpHANbHBIC BIAYHBAHMA BMOCACICTEHH CIHBAKTCH. HMelor 3HOONepMATh-
HHI TAX B XBOCTe {OCTATOK KMIUKH TIpeAKOBHIX ¢HopM}, HOBMH 10OBEHHABHBIA 3a4aTok ¢ U-o0pasHeM
KHILEYHHKOM, KOTOpHIl auddepeHIHpYeTca B Tpouecce MeTaMopdosa, TOHAZk B U3rube KMIICYHHKA,
~ GunatepajibHoe ZpobGaeRHe, deTepMHHMPOBAHHOE paseuTHe; 6 — N.N.: HMEOT NpofoirHBe XabepHbie
KpOBeHOCHME cocyarl; 7 — Stolidobranchia: BricTHIKA TNOTKNM CKAANYMATAA, HMEIOTCA HEpBHAA Xejesa,
PACIIONOKEHHAS AOPCATLHO OT 1epeGpanbHOre TaKCIHA, TOHAIE B CTeHKe Tena mo 0OKaM oT IMIOTKH,
OIHHOYHOE ATPHAIBHOE BIITYHBAHME BO BpeMA pa3euTuA; & — N.N.: #iMe10T cocouKH, CBA3AHNEIE C IPOAOAL-
HHMH ¥aGepApME cocynaMu; 9 — Phlebobramchia: ayranomopdun HenssectHn; 10— Thaliacea: THIMH-
KH PeIyLMpOBaHhl, MOYKOBAHHE IIPOMCXOOHT OT CYMKH SHHKApIA Ha 3ajHeM KOHLUE SHAoCTHAA, [/ —
N.N.: XBOCT FOpH3OHTANBHBIN, NOBEPHYT Ha 90° Brepo. DMOpHOH NpexIeBpeMenHO N depeHUNpYeTC
B rolI0BACTHKCOOPAZHYIO CTAAHIO, TPH HEBHIBOPAYHBAIGLMXCA THYHHOUHEX COCOYKA BEICTPOCHH B cpel-
HECAFMTTANBHOM TUIOCKOCTH (3TH TPH 9epPTH TakKe OTROCATCA K Perophoridae ua Phlebobranchia); 12 —
Aplonsobranchia: Teno 2o0upa pasmencHo Ha asa (Bimovas Takke Diazonidae 3 Phlebobranchia) win
Tput otaena. [oHaaw pacnonarawTcd B abaoMeHe 1wm noctabaomene; 13 — Appendicularia; cTpoar cam-
IUCTHIE JOMHKH ANA (DUALTPALHOHHOIO RHTAHWA. ATPHYM YTpaudBaeTcd, MOAOBOH 3PENOCTH AOCTHIAET
TOOBACTHKOOGPA3HAA CTAAMA Pa3BHTHA (MeAoMopdo3), MpeIxopan E3pocaas QopMa yTpaucHa (#a ocrose
Stach and Turbeville, 2002, u dpyeux BCROYHUKGE)
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JOBBIX XHBOTHEIX IO CBOEMY CTPOCHHIO.
TonbKo HOMYXOPAOBbIC UMEIOT XKAGEpHbIE
INEAH H HAMEKH Ha HEKOTOpHE Apyrue
NMPH3HAKH XOpAOBLIX. [laHHBIE COBpEMEH-
HOI MOpOIOTHH H MONEKYAAPHOI Hu0-
JIOTHH YKa3BIBAIOT Ha POACTEO TIOAYXOP-
NOBBIX U XOpOoBHIX. BEUIO mokasaHo,
HalpuMeD, YTO HEKOTOPBIC KHIIETHOIb -
HIAIHE MHTAIOTCA B3BECHIO TIPH ITOMO-
LIH [JIOTKHM, a BO BpeMs MopdoreHesa
XaGepHBIX LIeNeH ¥ XHUBOTHBIX O0OHX
TAKCOHOB MPOKCXOONT FKCIPECCHs TeHOB
«Pax 1/9». BoT noyeMy 3BOMOLMOHHBIE
CBA3M MEXIY KHILIEYHOABILIALLMH H XOp-
JOBbIMH CHOB2 NPHBIEKAIOT BHHMAHHE
HCCREeOOBATENICH B HACTOSIUEE BPEMH.
MoxHe npeznoaarats, 4To INpenok
XOPAIOBBIX HANMOMMHAJ B3POCHOro KH-
meyHonsinagero. Kax nmanuerHuk, o
PHLT HOPKH, MHTAJCS B3BEIEHHBHIMH 9a-
CTHLIAMH, YNIABJIHBasA HUILY ¢ IOMOLUBIO
TIOTKH M XaOepHBIX LENeH, JOMONHEH -
HBIX HPeOpOTOBBIMH CTPYKTYpPaMH (xo-
GOTOK M 1peopaibHBIi PECHHYHBIN OpraH
Y KHIEYHOABIALUMX H POTOBas NONOCTh
H KOJIECOBHIHBIN OpraH y JIAHLIETHHKOB).
Ho cBa3aHHBIE CIM3BIO THILEBEIE Yac-
THLIB! NePEHOCATCS B THOTKE XOPAOBHIX
JOpCANTBbHO, a Y KHUNIEYHONHINAIHY —
BeHTpankHo. HanpasneHue T¢UeHUs Kpo-
BH B IBYX 3THX TPYIIAX TAKXE NPOTH-
BOTIOJIOXKHO: MO CIIKHHOMY COCYAY BIIE-
ped — y KMUIeYHOABILIAIKX U MO CITHH-
HOMY cocydy (aopTe) Hazall — v JaHLeT-
HHKAa. OTH M IpyrHe TPOTUBOpPEYHs B
OPTaHW2ALIMY YePTH KHINeYHOILIIIALLIX

H XOPHOBLIX MOTYT OHITH PA3PEINCHEL

TIYTEM MEPEBOPOTA Teaa XOPIOBOLO IO
OTHOLIICHMIO K KHILCYHOABHIALIEMY,
Husepcnn nopcosenTpasbHoil ocH.
{A3naraeMbie 31ech npencTaBieHHS O
MPOHCXOXASHHH XOPAOBHIX OT MTOJIYXOP-
JIOBBHIX ITyTEM HHBEPCHU JOPCOBEHTPANb-
HOH OCH BIepBBIE OBUIH paspaBoTaHbl
poccHiickuM 3o0morom B. B. ManaxosbiM
U onyGnuKkoBaHwel emnle B 1977 r., cM.
Kypnan oGweit ouosorvun. — 1977, —

T.38. —Ne 4. — C. 485—499. — Mpu-
mey. ped.) UuBepcus AOpCoOBREHTpanbHOMN
OCH B 3BOJIOIHH XOPOOBHIX OOBLACHSET
OTIMYMA X MOP(OIOTHH OT IPYTHX BTO-
PHYHOPOTHIX, & TAKXKE PANIHYHA B JI10Ka-
JIM3ALHAN KCMPECCHH TEHOB B PA3BHTHH
(puc. 29.33). Ha mepBbiit B3rasta, mpen-
CTaBAECHHSA 00 HHBEPCHH JOPCOBEHTPANL-
HOW OCH B 3BOJIOLHH XOPXOBBIX MOTYT
MOKa3aTbCA (aHTACTHUCCKOH Mieelf.
Onxako creayeT BCIIOMHMTB, YTO HOp-
MANTBHOE LIS FONOBOXOPAOBOro (KaK ISt
JHYMHKH, TAK B /IS B3pOCHOro) Noio-
X€HHE BO BpPeMA NMUTAHUA — TEpeBep-
HYTO€, CITHHHOM CTOPOHOH BHHM3, TAK YTO
JAHIECTHHKH TIepeBePHYTH HA CAMOM Je-
e {cM. pec. 29.4, B). TuaTeapHoe Co-
MOCTARIECHHE JABYX CPE30B Ha pHC. 29.33,
A, B o3BONACT HAHTH BO3MOXKHEIE TIPei-
LICCTBEHHUKH HOTOXOPAA, HEPBHOIC
TSKa M SHIOCTHAAL XOPAOBHX. B To xe
BpeMA THHOTE3a HWHBEPCHH JOPCOBEHT-
PUIBHOH OCH OTPHLAET FOMOJOTHIO MEX-
OY CTOMOXOPIOM — BOPOTHHYKOBBIM
TSDKOM KHUIEYHONBILIAMIMX U HOTOXOP-
[IOM — HEPBHEIM TSKOM XOpAOBHIX. CTO-
MOXOPA H BOPOTHMYKOBHIH TAX — 370,
BCPOATHO, VHUKANBHBIE YEPTHI KUIIEY-
HOABILUAILHX. :

MoxXHo npennosarath, 4T0 HOTOXOPH
BO3HHK I3 MONOCHI KIETOK B CTEHKE KHIL-
KM, KaK 3TO B J€HCTBUTEIBHOCTH NMPOMUC-
XOAHUT MpPH Pa3sBUTHH NaHUeTHHKA. Ilo-
TPYKEHHE CIIMHHOTO HEPBHOTO TOKA, KO-
TOPOE MOXHO HAOMIOOATE BO BPEMA Heil-

PYJSILIMH XOPAOBHIX (CM. puc. 29.2), Mor-

JIO BO3HHKHYTH AN MHHEpPBAIMH MBI-
LIEYHOTO HOTOXOPAA, XapaKTePHOro JUIA
JAaHLIETHHKA (CM. puc. 29.4, /1) wiu ana
ofecniedeHHA HHHEPBALUH STIMTENHAN b-
HO-MBIIIEYHBIX KNETOK MHOMEPOB {CM.
puc. 29.1, ). B pesynnTaTe Takux npe-
00pa3oBaHKI1 BOSHMKNA XapaKTepHas Io-
JIoBacTHKOoOOPa3HaA WIH pHGOmoaoOHas
dopma Tena.

Kak Tonpko BO3HHKIA FONIOBaCTUKO-
obpasHas ¢opma Tena, y roloBoXopao-
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BBIX M MO3BOHOYHBIX Pa3BUJIACH CErMEH-
tTauus. Bo3sMoXHO, 3TO NMPOMU30LILIO
BCJICJICTBHE PACUIMPEH NS CHCTEMBI FeHe-
THUYECKOTO KOHTPOJIS 3a (DOPMUPOBAHU-
eM OpaHXMOMEpPOB M PacrpoOCTPaHeHHsI
ee Ha MyckyJartypy uejioma. B ominune
OT 3BOJIIOLMH JIAHIIETHUKOB 1 ITO3BOHOY-

Cnunnasi croposa

HBIX, IEMOHCTPHUPYIOLIEH MPOTrpecCHBHOE
YCJIOXKHEHWe OpraHu3aiuu, oboJoMHU-
KM CITy>KaT MPUMEpPOM YTpaThl YepT OC-
HOBHOTO TIIaHA CTPOEHUS XOPJOBBIX
(puc. 29.34). K aroMy OTHOCHUTCS MOTE-
ps (punabTpyIOMX HepUIUEB, PEAYKIIUs
KHIIIEYHHWKA M aHaJTbHOIO OTBEPCTHS B

Bpwomnas cropona

leHuTanbHble ’
KPBLILS

rpebeHn
ATpHyM
KabepHorit
KaHal
TIOTKH
[TponosnbHbie |
MBILILLBI

[MuuieBoi

\ MeranaespanbHeie

CEIalKH

A DugocTiis
ATpuyMm

I'moTka

[IpononsHas
MBI

— Horoxopn

HepBHBIiT TsXK

Cnnunas cropona Iensl v Oeakn Bpomnas cropona

KposeHocHBI cocyl

KposeHocHIit cocyn

KuieuHuk

4 \ [MpononsHas

KunieuHuk / Shh, Hh, BMP4 \
_ 4 Csx, Tinman 4

THAOA i ¥ Twi, sna, slug MYCKyaTypa
i Chordin, so S
BMP2, 4, Dpp Horoxopa

HepBHblit TSK —

B

— HepBHbIil TsK

Puc. 29.33. UuBepcusi 1OPCOBEHTPAIBHOM OCH B 3BOJIIOIMH XOPAOBBIX,

CpaBHUTEe COOTBETCTBYIOLHE YACTH HA MOMNEPEYHOM CedeHMH B 00JacTH INIOTKM V KHIICUHOIBILALIETO
Balanoglossus aurantiacus (A) v ronosoxoprosoro Branchiostoma virginiae (5). Paspes yepe3 KUIIETHOEI-
LALIETO OPHEHTHPOBAH BBEPX CMMHHON CTOPOHOM, a TrOMOBOXOPAOBOE NEPEeBEPHYTO CNMHHON CTOPOHOM
BHU3 (HA CAMOM JieJie 9T0 — €ro ecmecmaentas OpMeHTalms; cM. puc. 29.4, B). Crpenku yKashlBaiT Ha-
npasieHne TPAHCNIOPTa MUILEBLIX YACTULL, YIABIUBAEMBIX CIM3BIO BRICTHIKU MOoTKH; B u [I'— 0bobuueH-
HOE [ONMepeYHOe CeueHne Yepes 3apolbill WieHHCTOHOToTO (B) M nepeseprymbili 3aponbiil xopnosoro (1),
JeMOHCTPUPYIOLIEE COOTBETCTBHA B IKCIMPECCHH PANTMYHBLIX FEHOB W OE/IKOB B CBS3M CO CIIUHHOW M Gpiowi-
HOWH CTOPOHAMM ABYX Tesl. BHOMOIEKY/IbI, KCMpecCHpYIOIMecs N0PCAILHO ¥ MepBUMHOPOTHIX (B), sKe-
NPECCHPYIOTCS BEHTPANBLHO Y BTOPHYHOPOTEIX ([), TOrma Kak Te, YTO 3KCINPECCHPYIOTCS BEHTPANLHO ¥
NEPBUUHOPOTHIX (B), MPOABASIOTCA JOPCATLHO ¥ BTOPHYHOPOTHIX (/7). DTH NaHHBE yHEKAAIOT, YTO XOPI0-
Bhi€ MEPEBEPHYTHI 110 CPABHEHMIO ¢ HEXOPMOBBIMHM, BKIIOYas MX OMIKAMIINX POACTBEHHHUKOB — MOJY-
xopaoseiX (B u I'— eudousmeneno u nepepucoeano uz Gerhart J. and Kirschner M. 1997. Cells, Embryos and
Evolution. Blackwell Science, Malden, MA. 642 pp.)

M.lps/ljurassicauf
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Por
Kabepraa menpy  Hedpuamit
Moar’ THAJOK e =
H Helpomop
’ . IOneHunmuﬁ 3a49aTOK 1
Knweunnx ~/ Hotoxopa (HOBas Mopdonorus)
Hepenpit TioK
Sio PynumenTapnan
amAeAepMa g B

Puc. 29.34. Pa3purie H 3BOMIOLMA XOPIOBEIX; -

A — CTasuM Pa3BUTHA THIOTETHYECKOTO NPEAKOROTO XOPAOBOTO, HATIOMUHAIWETS JAHLIETHUKA (Cephalo-
chordata). Tlepsad craaua, ciaeayioniad 3a AILIOM, — AEIMTOTPOPHAS C HeTA@GhePeHUHPOBAHHOI JHTO-
OepMoil. Bonee no3mHMe CTAgNH NEMOHCTPHPYIOT MOCAEIOBATEABHYIO audpepeHUHALUMIO THIMYHKX YepT
XOPIOBBIX, BKAIOYAA XNHHHEIL, TIPAMON KHIIeYHWK 1 GHABTPYIOWe HedpUIHH; § — cTanMM pa3BHUTHA
Ascidiacea. Tlepead cTagusi, cleAyOLIas 3a SHUOM, — JEUMTOTPODHAT TOIOBACTHKOOGDAHAS THYHHKA
¢ 3apaHee AWGQepeHIHPOBAHHNM IOBEHHALHEIM 3A44TKOM, KAK OBHAPYXEHO ¥ AILIOY305pAHXHEBHIX
(4 nepodopHaHEIX) acuuzpif. TlockoNABKY IMUMHKA TSUHMTOTPOGHAL U HE MUTACTCH, ee HeAudGepeHLIM-
POBaHHAA HIOONEPMA NPHHAMAET HOBYIO dopMy, GopMHpys yHEKambHEH U-06pasHulll KMIICYHHK MO-
JOR0Te 300MAa acUMAi. PYAMMEHTAPHAS SHOOAEPMA B XBOCTe MOXCT GHTE OCTATKOM NPEAKOBOTO Nps-
Moro xmwesHnka. Ox ne andbepeHIMpyerca B HCYe3aeT BO BpeMsa PalBHTHA, B — CTanHH paseuTHs
Appendicularia. ®opma Tena M GHCTPOe PaIBHTHE ANMEHIMKYNAPHI FOBOPHT O TOM, YTO OHH MOIVIH
PA3BHTECA MYTEM NeAoMOopd03a H3 FONOBACTHECOGPAIHON JIMYHHKH, CXOAHON ¢ THIHHKOI Aplousobranchia
€ FOPH3CHTANBHBM TIONOXCHHEM IUIABHHKA, HO CLUe IO TOTo, KaK MPOMIOULTO BIAYNBAHHE aTpHyMa

XBOCTE, OTCYTCTBHE LIENIOMA, YTpaTa HO-
TOXOPJA U HEPBHOTO TSKA Y B3POCABIX
acupamii u Thaliacea. YeM MOXHO 06BsIC-
HUTH STH NOTEpH?

Mo coHOH THMOTE3e, OBOJIOYHHKH
MIPOH3OILIH ITYTEM HeHOMOpd03a OT paH-
Hel cranuu pasBUTUA, OBITH MOXET OT
JeUMTOTPOHOH THMYHMHKH TIPeIKOBOTO
xopaosoro. ITockonexky neUTOTpOdHEE
JHYHHKH [MHTAIOTCA JIMINE JKEATKOM, 34-
HNACEHHHIM B HX 3HOCACPMANLHBIX H Me-
30AepMAaNbHBIX KJISTKAaX, KHIIeTHHK
00LYHO He IuddepeHUHpYeTCs, MoKa He
NpoHIeT NUYHHOYHAS XKHM2Hb HIH He
HacTynut MopdoreHes. Ecnu o60onogyau-
Kd PasBHJIHCE M3 JHYMHKHM ¢ TAKHMH
3a4aTKaMH HegudepeHIITHPOBAHHOH
TKAHH, OHH MOLJTH CBOGOIHO BCTPaHBaTh
3TH 3a4aTKU B HOBOM BHIE M B HOBOM
MECTe, a MMEHHO BHe XBocTa. Taxad 3a-

HOBO JIOKAJIU30BAHHAA TKaHb CTAHOBHT-
¢4 I0BEHWIBHbBIM (00300HIHBIM) 3a4aT-
KOM B TYJIOBHIUE I'OJIOBACTHKA ACUWIHH
{puc. 29.34, B). IudbepeHnaIINS 3TO-
ro 3a4aTka B AHATOMHM B3pOCJIOTO CO-
BNaJAeT ¢ yTpaTOH JNUYHHOYHBIX YepT
(XBOCTa, HOTOXOpPAA H TOMY NOAOGHOTO),
TaK Xke Kak TnddepeHUHanms 10BEHTb-
HBIX 3a9aTKOB Y MOPCKOI 3B€3/IbI COBIIA-
JaeT ¢ moTeped €e NMYHHOYHOTO TeNA.
Tot xe caMblii apryMeHT NMPHUBOIMTCS
B II0JIb3Y HepUAUER U HENOMA: ¥ GO/IL-
LIMHCTBA TELUTOTPODHBIX THYHHOK HET
HH TOTO, HH Apyroro. TakuMm ofpasom,
IOPASUTENBHBIE OTIMYUA O0ONTOUYHHKOB
OT THITHYHBIX XOPIOBHIX H BTOPHUHOPO-
THIX MOXHO OOBSICHHTD WX MenoMopd-
HBIM IIPOHCXOXIeHHEM.

B To BpeMs Kak acuuanH U Thaliacea

dbopMupoBanu HoBYI0 dopMy Tena
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_B3POCNOT0 OpraHu3Ma, aNfneHANKY/IAPHI
HCTOAB3IOBATH BOZMOXHOCTH JIHUIHHOY-
Horo Teaa. C HeMHOrMMH KJeTKaMH
TeNna, BHCOKOH CKOPOCTBI) Pa3BHTHS H
OTCYTCTBHEM MeTaMOp(do3a aieHANKY-
JApUH KAOXYyTCA Pa3sBUBIIHMHUCA M3 JIH-
YUHKHM TPEeNKOBBIX acUMIH, KOTopas
obouuiacek 6e3 B3pOCHO CTATIHH H B3s-

nack 3a ocobyw GopMy GHIBTPaLHOH-

HOr0 NMHTAHUA (CAM3HCTHIM AOMHK).
3aeck MMEeT MECTO IPYTOi pHMep ne-
aoMopdosza (puc. 29.34, B). O6bI4HEI
LA ATNEHTUKYIAPHH, atLnoy3obpaHxu-
eBbix (Kpome Clavelina) u nepodopo-
BHIX acUMIWIA NOBOPOT XBocTa Ha 90°
BJIEBO FOBOPHT O CECTPHHCKHUX OTHOILIE-
HUSIX MEXIY aCLIHIUAMH Aplousobranchia
H Appendicularia. FOBeHM/IbHEIE 3a9aT-
KH ¥ IMYHHOK 3THX acLMIMIA foxsepra-
0TCA NpexXaespeMeHHol guddepertm-
ALHH, H, TAKNM 00pa3oM, negoMopdudy-
HBI{ MOTOMOK TaKOH JMYMHKH 6ymeT
HMeTh (PYHKIHOHMPYIOILME KHIIeTHHAK,
Xots PpunoreHusa 060JOYHHKOBR elle He
BHUICHEHa OO0 KOHLIA, IOXOXeE, YTO TIe-
AoMopd03 Urpai BaXHYIO poidk B BO3-
HHKHOBEHHUM O0OJIOMHUKOB, B TOM YHC-
JIe ¥ OJJHOTC U3 Hauboee YKITOHSIOUIHX-
cA Kinaccoe, Appendicularia, XaK Ioka-
3HIBAET MOANHNCH K pHC. 29.32,

Ascidiacea, BepoATHO, ARBAIOTCA M0-
aupuneTHIHM TakCcoHOM. CoBpeMeH-
HHIT MONEKYNSpHHHA H Mopdoaoryye-
CKMI1 aHAJTH3 NMoKa3biBaeT, 4ro Tunicata
COCTOAT H3 TPeX MOHOMHICTHUHEIX TaK-
coHos: Stolidobranchia, Phlebobranchia
BMecTe ¢ Thaliacea n Aplousobranchia
Bmecte ¢ Appendicularia (cM. puc. 29.32).
Ecmu 51a runore3a OydeT moagepXaHa
JOTIOTHUTENLHBIMH HCCIeOOBAHHAMH,
6eiBIine Ascidiacea yTpaTaT CTATyC Mo-
HOMUJIETHUHOrO TAKCOHA U 6yAyT pac-
CMAaTpPHBATBCA KaK IPHMMHUTUBHAL TPyT-
na, MMeollasi GEHTOCHYI0 B3pPOCTYIO
cdopMy M emarMIeCcKyo FOI0BACTHKOOG-
PA3HY10 JIHYHHKY.

OunoreHerHueckas ceerema Chordata

Chordata
Metameria
Cephalochordata
Vertebrata
Tunicata (Urochordata)
N.N.
Stolidobranchia
N.N.
Phlebobranchia
Thaliacea
N.N.
Aplousobranchia
Appendicularia
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