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MNPEAUCJIOBHUE

Tpernit ToM cBOIKHM «bHOTa POCCUICKHX BOJ SIMMOHCKOTO MOPSI» MOCBS-
IICH ByM THIaM Oecro3BoHOYHbIX, Brachiopodau Phoronida.B onpenenu-
TeNb BKJIIOYEHO 15 BUAOB 3THX rpymm, OOHAPYXKEHHBIX B POCCUHMCKUX BOJAX
SInonckoro mops (puc. 1, 2).Bpaxuomnos! (MJIeUeHOTHE) U3BECTHBI, B TICPBYIO
ouepenb, Onarogapsi pa3sHOOOpa3HBIM M MHOTOYHCIIEHHBIM HCKOMaeMbIM (op-
MaM, HacuuThIBaroIlUM He MeHee 10 Thic. BUJIOB, KOTOpble OOBEIUHSIOT B 8
kiaccoB. CoBpeMeHHBIE OpaxHOMOABI XOTS U MpeacTaBieHbl 4yTh O0onee 300
BUJAMH M3 JIBYX KJIACCOB, TEM HE MEHEE UIPAIOT BAXKHYIO POJIb B JIOHHBIX CO-
obmectBax MupoBoro okeana. Tak, B SIMOHCKOM Mope Ha TiTyOMHaxX MaTepu-
KOBOT'O CKJIOHa Opaxuornona Laqueus vancouveriensis oopasyeTr CKOIJICHUS 10
3 ThIC. 2K3./M2. Paznen mo 6paxumononam Jjisi HACTOSIIETO TOMA HamucaH 1.0.H.
Onproit HukonaeBnoii 3e3unoii (Mucturyr okeanonoruu um. ILI1. Illupmosa,
MockBa), KpyIHEHIIUM B MUPE CIICI[HATMCTOM 10 COBPEMEHHBIM TLICYCHOTHM.
brnaronaps e€ paboram dayna Gpaxmonon mopeit Poccun mzydeHa q0BOJIBHO
xopomo. K coxaneHuro, eTMHCTBEHHBINH ONpeAeIuTeNb 10 OpaxnuornoaaM Mo-
peii Poccun (3e3mna, 1997) Bbliien 04eHb MAJICHBKHM THPAaXXOM U OCTAJICS
HEU3BECTHHIM IIMPOKOMY KPYTY JaIbHEBOCTOYHBIX TMAPOOMOJIOTOB, MO3TOMY
nyOJIMKaLUsl perHOHATBHOTO ONPEIEIUTENS SABISETCS BaXKHBIM COOBITHEM.

@DOpoHUIBI — OJJUH U3 CaMbIX HEOONBIINX 110 YUCITY MpeICTaBUTEIeH THII
MetazoanacunTsiBaromuii Bcero 12 BuyioB. JletanbHbie uccienoBanus Gopo-
HUJI B Hamel crpaHe Beayres K.0.H. Enenoit Hukonaesnoii Temepeoit (Moc-
KOBCKHI TOCYJIapCTBEHHbIH yHUBepcuTeT M. M.B. JIomoHOCOBa), onmcasIiei
JIBa HOBBIX JUIsl HAyKH Buaa. Hactosmuii onpeaenuTens — nepBasi OT€UeCTBEH-
Has cBojika 1o ¢opoHuaM. B Helt He TOIbKO 0000IIEHBI CBEACHUS 110 MOPQO-
JIOTHM B3pPOCIBIX (OPM, HO U JaHbl ONMHUCAHUS JUYMHOK (POPOHU[, KOTOpHIE B
JIETHEE BpeMs I0BOJIbHO OOBIYHBI B IJIaHKTOHE 3ai1. [leTpa Benukoro.

VYuurbiBas Ba)XXKHOCTh HACTOSIILETO OINPEAETUTEN A HccieaoBarenei
SAnonun, Kopeu, Kuras u apyrux crpan, oba pasznena myOIuKyrOTCs Ha ABYX
A3bIKaxX, PYCCKOM M aHIMIMHCKOM. M3maHue Bcex MOCIENyOIUX TOMOB
«BHOTBI...» TaKXKe IUIAHUPYETCsS KaK IBYs3bluHOE (MEpeBOJ Ha aHTIMHUCKHUIL
SI3BIK TIEPBOTO TOMA MPEIIONIAraeTCs).

PenakTupoBanue HacToOsIIEro ToMa ObLTO BHIOIHEHO A.B. AnpuaHoBbIM,
B.JI. KacbstHoBbIM 1 A.B. YepnsimesbiM. [lepeBoa Ha aHTIIMHCKUN SI3BIK pa3-
Jena mo OpaxuornojaM BbIIIOJHEH aBTopoM, a mno ¢oponunam — E.A. Koran
(MBM JIBO PAH). B pegaktupoBaHUM aHTIIOS3BIYHON YaCTH MPUHUMAIH y4a-
crue H.B. Mupomnukosa, U.W. Tymmur (MBM) u E.A. TloHomapeHko
(ABT'Y). Han co3nanuem opurunai-makera padoran E.C. Mopo3s. Texuuue-
CKas MOATrOTOBKA PYKOIHUCH M €€ u3gaHue mnojaepxkaHbl /lalbHEBOCTOUHBIM
otaenenueM Poccuiickoit akagemun Hayk (rpant Ne 04-11112-042 nmporpamma
bynnamenTanpHbIX UccaenoBanuii [Ipesuanyma PAH «buopasnoobOpasue»).

Peoxonnezus
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THUII BRACHIOPODA — IVIEYEHOT'UE

O.H. 3e3una

OO0mas xapakTepucTuKa

Bpaxuomnoap! — 0IMHOYHBIE MOPCKUE JIBYCTBOpYATHIE IIeIOMUYEcKHue Oec-
II0O3BOHOYHBIE KUBOTHBIE, CHMMETPUYHBIE OTHOCUTEIBHO MEIUAIBHOM ILIOC-
KOCTH, MEPHEHIUKYISIPHON K MJIOCKOCTH CMBIKaHUSI CTBOPOK; paKOBHHA XUTH-
HOBO-(hocdaTHast WM W3BECTKOBAs, MPUKPEILISETCS MYCKYJIUCTBIM CTEOEb-
KoM (HOKKOM) WJIM BTOPHYHO LIEMEHTHPYETCS K CyOCTpary; mnejaibHas u Opa-
XUalbHasg CTBOPKM PAaKOBHUHBI BBICTIAHbl BHYTPU MaHTUHHBIMU BBIPOCTaMH
CTEHKH TeJa; SMUCTOM, MPECTAaBICHHBIN OpaxnuaabHOM CKIIAIKON BIEpEIn pTa
(mododopom), cHaGkKeH HUTEBUAHBIMHU IMyNAIbIAMUA W PACIIONIOKEH MEXKIY
JIONACTSIMA MAHTHHM; OJHA WIM JIBE Mapbl MeTaHEe(PHUIUEB BBITOJIHAIOT TaKXKe
POJIb 1IEJIOMOTYKTOB; )KUBOTHBIE Pa3/1€IbHOIIOINbIE.

OTy KpaTKyr0 XapaKTEpUCTUKY THUIIA, NPUHATYIO M 300JI0TaMHU, U HaJIE€O-
HTOJIOT'aMHU, MOYKHO JIOTIOJIHUTH CIIEIYIOIIUMH MOAPOOHOCTSIMH.

B cBs3u ¢ TeM 4TO cucTteMaruka Opaxworiof pazpaboTaHa MPEUMYIIECT-
BEHHO Ha MaJICOHTOJIOIMYECKOM MaTepuasie, OCHOBHBIMU IIPU3HAKaMU IS OI-
pEneneHus CEMENCTB, POJIOB U BUJIOB CIIY>KaT pa3ivudus B CTPOCHUM PAKOBUHBI
U OpaxuaabHOTO cKesera (Tak Ha3bIBaeMOil TMETIIN), MOIACPKUBAIOIIECTO JbIXa-
TEJNbHBIA U OJHOBPEMEHHO JIOBUWH (OCaXkmaromiuii B3BeCh) ammapar — jJogdo-
¢dop. Cpenu 3TuX 0cOOEHHOCTEH ClIeAyeT BBIIEIUTh OTCYTCTBHE WM HAJIUYUE
TOHKUX KaHaJIOB, MEPIEHAUKYIISPHBIX K MOBEPXHOCTH PAKOBUHBI, MJIK UX BbI-
X07I0B (Tak Ha3bIBaeMbIX MOP). DTOT MPHU3HAK XOPOIIO MPOCMATPUBACTCS Ha
IPO3payHbIX PAKOBMHAX MOJIOJBIX 0CO0€H. Y B3pOCIBIX K€ MOPbI BUIHBI MU
Ha CJIOME PaKOBHHBI, WM Ha €¢ BHYTPEHHEH MOBEPXHOCTH BOJIM3U KpaeB, HE
BBICTJIAHHBIX TOMOTE€HHBIM CJIOEM PAaKOBMHHOTO BEIECTBA, XapaKTEPHOIO IS
10JIEN IPUKPEIITIEHUSI MYCKYJIOB Y TOHAJ.

B ornnuune oT ABYCTBOpYATHIX MOJUIFOCKOB, MMEIOIIMX MPaBYIO U JIEBYIO
CTBOPKH, Y OpaxuoIo/i CTBOPKH PaKOBHHBI HA3bIBAIOT MeAaibHON (OpIOIIHOI)
U OpaxuanbHO (cimHHOI). Ha 0ocHOBaHMM BHOBB MOJYYEHHBIX JaHHBIX 00 3M-
OpHOHAIBHOM Pa3BUTHU ObUIO BBLABUHYTO MPEAINOJIOKEHUE, YTO 00€ CTBOPKHU
PaKoOBUHBI Yy OpaxHOIO/ [0 CBOEMY IIPOUCXOXKACHUIO MPUHAAJIEKAT CIIMHHOM
cropone (Nielsen, 1991 Manaxos, 1995).loatomMy «OpaxuanbHas» U <qie-
JanpHas» —HauOoJiee BepHbIE HAa3BaHUs IS CTBOPOK Opaxuonon. [lexanbHas
CTBOpKa umeeT otBepcTre (popameH), yepe3 KOTOpOe HAPYXKY BBIXOAUT cTede-
Jek (Hoxkka). BHyTpu pakoBHHBI cTeOEIEeK MPUKPEIICH MYCKYJIOM K MOBEpPX-
HOCTH IeaIbHOM CTBOpKU. B OpaxuanbHoii cTBOpke pacrnonaraercs Jododop
Y TIOJIEPKUBAIOLINE €TO CKEJIETHBIE CTPYKTYPHI.

3amMoK, 00ecreuynBaOIINI TPOYHOE COCTUHEHNE OpaxHalbHOW U Tealb-
HOHM CTBOPOK (ake y MOTuOmmx u (HoCCHIN3UPOBaHHBIX 0CO0EH), XapaKTepu-



3yercsi HaJM4YMeM WM OTCYTCTBUEM KapAWHAIBHOTO (3aMOYHOT0) OTPOCTKA,
KOTOPBIA PACHOJIOKEH 0 CPEJHEH JIMHUM PAaKOBHHBI Ha 3aJHEM €ro Kpae, a
TaKke HA0OPOM 3aMOYHBIX IUIACTHH, COCTHHSIONINX OCHOBAHHUS KPYp CO Cpe-
JMHHOMW CEeNTOW M KpasMH 3yOHBIX SMOK. /IBa cuMMeTpuYHbIe 3y0a nenanbHON
CTBOPKHM TaK MPOYHO OXBAa4YEHBI CTCHKAMHU 3yOHBIX SIMOK OpaxuajbHOW CTBOP-
KH, YTO OTWICHUTh OJJHY CTBOPKY OT JIPYTOi MOXHO, TOJIBKO CJIOMaB 3aMOK.

OcHoBaHUs OpaxualbHOTO cKenera (Kpypbl) MOTYT OBITh €IUHCTBEHHOM
oropoit mododopa (kak y npeacrasuteneii orpsna Rhynchonellida)yim6o, pas-
pacrasich B CTOPOHY IEpPEIHEr0 Kpas paKOBHHBI, MOTYT 00pa30BbIBATh METIIO,
COEIMHEHHYIO CIEepeIy TONEepeuyHON NepeKyaanHON (Kak y TpeacTaBHTENCH
orpsaa Terebratulida).yY HekoTopbix TepeOparTyauaHbIX (OpPM BHYTPEHHHE
OTPOCTKH KPYp, HAIpaBJICHHbIC HABCTPEUy IPYT IPYry, COCAMHSIOTCS, Cpa-
CTaIOTCSI MKy cOOOW U BMECTE C KpypaMH U IMONEPEYHON MEepeKIaJHONl 00-
pa3yloT 3aMKHYTO€ KONBIO (Kak, HampuMmep, y MpeicTaBUTeNed poaa
Terebratuling. dnunHONETEeNbHBIC OpaxHWaibHbIC CKENeThl (B ceMelcTBax
Laqueidae, Tythothyrididae, Terebrataliid@epmupyrorcs na Bepiinte cpe-
JTMHHOM CETITHI, U COSAMHEHHE UX C KPypaMH ¢ TIOMOIIBIO HUCXO/ISIIUX BETBEH
MPOMCXO/UT JIMIIb HA MO3JHUX CTAIUSIX OHTOTeHe3a. Y MpPOJIBUHYTHIX (hopm
CTOJIb CJIOKHO 00pa30BaHHbII CKEJIET M0 MEepPe POCTa U pa3BUTHS 0COOU TocTe-
NICHHO TEpSET CBSI3b CO CPEOMHHOW CEenTON (COCAMHUTENbHBIC MEePEeKIIaJANHbBI
PEIYLIUPYIOTCS, PAacCachIBAlOTCS) W 00pa3yeT CBOOOJHYIO OYEHb UIMHHYIO
neriio (kak y Coptothyris adam$i HaGop ponoB B cemelcTBax TMHHOIIE-
TENBHBIX TepeOpaTynua OOBIYHO COCTaBIsCT Oojiee WIIM MEHEee MOJHBIA P
Kak OyJTO 3aTOPMOKEHHBIX CTaJM{ OHTOT€HE3a, KOTOPBII YETKO MPOCIISKUBA-
eTCsl TI0 YPOBHIO Pa3BHUTHUs OpaxuaibHOro ckenera. B SImonckom mope ¢par-
MEHT Takoro psaa B cemeiictBe Terebrataliidaecocrasnsor nBa pona:
Terebrataliaun Coptothyris B bepunroBom u OXOTCKOM MOpSIX CEMEUCTBO
Tythothyrididaenpencrasneno perpeccuBHbIM psaoM (3e3una, 1979)u3 tpex
ponos: Diestothyris-Tythothyris-Simplicithyris Jlobodop umeer ogHOTHITHOE
CTpOSHHE NP pazIHyaronieMcsi OpaxuaibHOM ckenere. B yacTHOCTH, Y KOpOT-
KOmNeTeabHBIX  Terebratulina w  mimHHOmETENbHBIX  pozoB  Laqueus,
Diestothyris Terebratalia, CoptothyrigpexonacTHbIii CII0KHO YCTPOCHHBIMH
nodpodop (c 1ByMs: OOKOBBIMH CHMMETPHYHBIMH TETJICOOPA3HBIMH JIOTIACTSIMHU
U CPEIVHHOW CIHPAIbHOM) Pa3IMYMM TOJBKO 1O MOP(OIOTUU OpaxHansbHOTO
CKelleTa M HAJIWYHMIO WM OTCYTCTBUIO 3BE34aThiX KapOOHATHBIX CIHKYI B
MSTKHAX TKAHSIX.

V nwuraromeiics ocodu HUTUATHIEe mIynanbiia Jo¢odopa, omynieHHbIE pec-
HUYKaMH 10 OOKaM M CO CTOPOHBI BXOJSINETO MOTOKA BOJbI, 00Pa3yIOT MO-
BI)KHYIO CTEHKY, KOTOpasi, IPOTOHsISI BOJAY M3 BXOJHOW YaCTW MaHTHWHOH IO-
JIOCTH B BBIXOJHYIO €€ 4acTh, OCQKIAIOT MUILEBBIE YacTUIBI (MPEeUMyILIecT-
BEHHO XJIOMbEBU/IHBIC MPOAYKTHI pacrajia MIaHKTOHA, OAKTEPUHU M KOATYyJIUpPO-
BaHHbIC KOJUIOWHBIC YACTHIIbI) U HATIPABJIAIOT UX B MUIICBYIO KAaHABKY, BEIy-
IIYIO K POTOBOMY OTBEPCTHIO. JKECTKHE WM CIIUIIKOM KPYITHBIE YacTHUIIBI BbI-



3BIBAIOT PEAKIMI0 OTTOPIKEHHS: OJHO WM HECKOJBbKO IMIyNayel, crudasch,
NPOIMYCKAIOT HEXeIaTelbHbIe YaCTHIBI Yepe3 (HUIbTPYIOIIYI0O CTEHKY B BBI-
XOJHYIO 4aCThb MAaHTHMHOW moJyocTH. [Ipy 4pe3MepHON KOHIIEHTPALMM TaKHX
HE)KeNaTeIbHBIX YacTull (B TOM YHCJIE NMPH OOMIMH HEOPTaHUYECKOW B3BECH
WIKM TpyOOro TUIAHKTOHA) CTBOPKHM 3aXJIOMBIBAOTCS, U 0COOb MepecTaeT M-
tatbcsi. OCOOCHHOCTHIO 3aMKOBBIX OpaxXHOMO[| SBISIETCS PENyLUPOBAHHBIN
3aHUN OTJeN KHIIKKM ¥ OTCYTCTBHME aHalbHOro oTBepcTHs. HeycBoeHHas
YacTh MHINM YIUIOTHSCTCS B IMEPEJHEH YacTH MUINEBAPUTEIBHOTO TPAaKTa U
BBIOPACHIBACTCS Yepe3 POT B MOMEHTBI CXJIOMBIBAHUS PaKOBUHBI. Tak ke ynia-
JSIFOTCS. M3 MAaHTHHHOW TOJOCTH W TIOJIOBBIE MPOAYKTHI. Hepect Opaxumomon
noipoOHO M3y4eH ToyibKo it Hemithyris psittacea benom Mope, a BeiHaIIH-
BaHHE YMOPHOHOB U JMYMHOK B MAHTUIHOM TMOJIOCTH CAMOK W3BECTHO JIJIsSI He-
KOTOPBIX CPEIM3EMHOMOPCKMX M aHTapKTHYECKHX BHJOB, a TAKXKe JJISi BBICO-
KoOOpeabHBIX KaHLEIOTHPHIHBIX Cnismatocentrunmparvum us ceBepHOR
gactu Oxorckoro mopsi (Manaxos, 1976).IIpenmonaraercsi, 4To CO3peBaHHE
TOHAJ] U HEPECT MPOUCXOIAT BECHON M OCEHbIO. JINUMHKU 3aMKOBBIX Opaxuo-
0] HEe THUTAIOTCA U OBICTPO OCENAI0T BOJIM3U POIUTENBCKUX OcoOei, nHorIa
HEMOCPEICTBEHHO Ha MOBEPXHOCTh PAKOBUH CTApIIUX 0co0eit, 00pasys apys3sl,
KOTOpPbIE MOTYT COCTOSITh M3 MpPEACTaBHTENEH pa3HbIX BUAOB. HaxokaeHue
JMYMHOK 3aMKOBBIX OpaxuoIo/] B TUIAHKTOHE — OOJIbIIIAst PEIKOCTb.

[TneveHorue (OpaxuoIo/pl) HHOTA PACCMATPUBAIOTCS B KaYeCTBE TAKCO-
Ha Ooitee BeICOKOTO panra, yeMm Tun (beknemumer B.H., 1964; Beklemishev,
1969; bexnemunies K.B., 1979),8 uactHoctu B panre noapaszena (Subdivisio
Brachiopoda)nBycroponne cummerpudnbix xuBoTHBIX (Bilateria) napsny c
oIpa3iesioM BTopudHOpoThiX (Deuterostomia).

B mocnennee BpeMsi eIMHCTBO OpaxHOMNOA KaK THIIA CTAaBUTCS O] COMHE-
nue (Crapob6oraros, 200Q, 0), u 6e33aMKOBbBIE JIMHTYIOPOPMHBIC OPaXxHOIO-
JIbl C XUTHHOBO-(POCPATHONW PAKOBHHOW pPACCMATPHBAIOTCS B PaHTe TPYIIIIBI
Pleuropygias cocrase tuna Tentaculatain Podaxoniamecte ¢ hoponugamu
U MIIaHKaMH. 37ech, OJIHaKO0, 0€33aMKOBBIC OPaxMOIOIbl HE pacCMaTPUBAOT-
s, TaK KaK OHU HE HalJeHbI B POCCUMCKUX BOAAX AMOHCKOTO MOpH.

BOJBITMHCTBO COBPEMEHHBIX 300JI0TOB, MAJICOHTOJIOTOB, SMOPHOJIOTOB H
ounoxumukoB-renetukoB (KycakuH, [Ipo3nos, 1994;Manaxos, 1995; Williams
et al., 1996, 1997; Cohen, Gowthrop, 1997; Peckl.et1997; Cohen et al.,
1998a, b; Lueter, 2000; Ruppert et al., 20@g}aepxuBaroTcsi MHEHHS O
enuHcTBe THIA BrachiopodaB cootBeTcTBUM € cHCTEMO TaKCOHOB BBICOKOTO
panra (Williams et al., 1996)npemnoxxeHHO# A1 IPEANIPUHATOTO Ha pyOexke
BEKOB HOBOTO 7-TOMHOTO u3ganus «Treatise on Invertebrate Paleontology. Part
H. Brachiopoda (revised)»s tumne Opaxuomonx BBIIEICHO TPU TOJTHIIA:
Linguliformea, Craniaformea Rhynchonelliformea.

W3 8 xiaccoB HbIHE KUBYIIMX (PELEHTHBIX) M BhIMEpIIHX ((HOCCHIBHBIX,
win uckomaembix) Opaxuwonon (Lingulata, Paterinata, Craniata, Chileata,
Obolellata, Kutorginata, Strophomenata, Rhynchateglls coBpemenHO#
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¢dayHe mnpexacraBieHO TONBKO Tpu Kiacca — Lingulata, Craniatan
Rhynchonellata, a3 vux B poccuiickux Bomax SIMOHCKOrO MOpS — TOJBKO
OJTNH, TIOCTICTHUH W3 MTEPEUHCIICHHBIX.

[IpencraBneHuss 0 TOM, YTO OPaXHOMOABI — BOOOILE PEIKUE KUBOTHBIC B
COBpEMEHHOI MOpCcKoii (hayHe, He BepHBI. J[BaanaTh ceMb cemelcTB, 93 poaa u
6oee 300 BUIOB CBUACTENBCTBYIOT O TOM, UYTO pa3HOOOpa3ue COBPEMEHHBIX
¢dopm Benmuko. VckomaeMbIXx TaKCOHOB 3HAYMTEIILHO OOJIBINE, HO OHH pacipe-
JIeTICHBl TT0 MHOTMM BPEMEHHBIM OTpE3KaM M W3YYeHBI OYeHb JIOKaJIbHO. O
pa3HOOOpa3uM MajseoTakKCOHOB MOXKHO CYIUTh IO YHCIY CIICHHAJIHCTOB, U3Y-
YAIOUIMX 3TH TaKCOHBbI. B OCHOBHOM Mal€OHTOJOTU-OPaXHOMOAYMKH — CIIe-
IUAJIKCTHI IO TaJIe0301MCKUM TakcoHaM. KapOoH 1 nepMb — BpeMst HauOOoJIbIIe-
ro mpouBeTaHusi Opaxuono. PenienTHbIe POpPMBI IPEACTABISAIOT COO0I KOHIIBI
pa3HBIX (DUIOTCHETHYECKUX BETBEH, OepyIMX Hadaio MPEHMYIIECTBEHHO B
KOHIIe MeJia U B majieoreHe. CoBpeMeHHbIE OpaxrOIOAbl U3BECTHBI OT modepe-
xuii CeBepHoro JlenoBuroro okeana 10 AHtapkruabl. Hanbomnbinee konnye-
CTBO BHJIOB COBPEMEHHBIX OpaxHoIoja 0OHapYXEHO B pailoHaX TPOIMUYECKOTO
(31%Bceii COBOKYITHOCTH COBPEMEHHBIX BUIIOB) H CEBEPHOTO CYOTPOIHYECKO-
ro (32%) nosicoB (3e3una, 1976). Apeasibl BUAOB COBPEMEHHBIX OpaxHOIO[
pa3zHoo0pa3HbI O MPOCTHPAHHIO, HO TPEUMYIIECTBEHHO CTOJh JK€ BEJIUKH, KaK
W y APYrHX JOHHBIX OECITO3BOHOYHBIX, YTO OINPOBEPraeT MpPEeICTaBICHHE 00
0COOCHHO OOJIBIION SHIEMUYHOCTH OpaxHOMOAOBBIX (ayH, KaK CYMTAIOCH 10
70x ronoB XX B. B CeBepHOM MOdyIIapUM W3BECTHBI HUPKYMIOJISpHBIE 00-
peartbHO-apKTUYECKUE BHIBI M CEBEPOTUXOOKEAHCKHE IIHUPOKOOOpEabHbIC.
Apeaitbl r1yOOKOBOHBIX BHIOB (CaMbie rTyOOKOBOHBIC HAXOIKH M3BECTHBI C
rnyouHsl 6,8 KM TS JKUBBIX 0co0ed U 7,6 KM I MyCTHIX PAKOBHUH) MMEIOT
0COOCHHO OOJBIIYI0 MPOTSHKEHHOCTh BIOJb MEpUAMAHA M IIHPOKO PAaCIpo-
crpaHeHbl B FOKHOM OKkeaHe BOKPYI aHTAPKTHYECKOTO KOHTHHEHTa. JTO, Kak
NPaBWIIO, OYEHb SBPUOATHBIC BHUJIBL. BOIBIIMHCTBO COBPEMEHHBIX BUAOB Opa-
XHOMOJ| N0 TITyOWHE MPUYpPOUYSHO K HAapy)KHOW KpOMKe Imenb(a u BepxHEH
YacTH CKJIOHA, T/Ie TIOBCEMECTHO OTMEYAeTCsl 30Ha OMOIICHO30B C Mpeoldiiana-
HueMm cectoHodaros. Y OeperoB [Ipumopbs 3Ta 30Ha MapKUpPyeTCs OOWITHUEM
TpeX BHJOB 3aMKOBbIX Opaxuomon — Laqueus vancouveriensis, Diestothyris
frontalis u Terebratalia tisimanaa na MaTepukoBOM CKJIOHE MTPOTHB 3ai. [leT-
pa Benukoro B npeznenax riyoun 700—1600M m3BecTHBI MATHA OJIUTOMHUKCT-
Horo Oworeno3a Lagqueus vancouveriensi§ IIOTHOCThIO MOCENIEeHU 10
30009K3./M> aHa. BpaxuonogoBbie GHOLEHO3BI YeTKO MAPKUPYIOT PACIIOTIONKE-
HUE TITYOOKOBOJHOTO €CTECTBEHHOTO JOHHOTO OMOouIbTpa 3a mpenenamu ¢o-
THUYECKOM 30HBI, KOTOPBIIA BMECTE C MEIKOBOAHBIMH OHOLIEHO3aMH CECTOHO]A-
roB 00pa3yeT MOIIHYIO CHCTeMy caMmoouuiieHus Mopei. [lpu satom Opaxuomno-
IBI MOTYT CIIY’)KUTh XOPOIIMMHU HHIMKATOPaMHU Ul OLCHKH COCTOSIHUSI STOH
CHCTEMBI, €CIIM CIICUTH 32 U3MEHEHHUSMH TUIOTHOCTH UX TIOCEJICHUH U pa3Mep-
HOM CTPYKTYPOU BUJOBBIX NOMYJISALINN.
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MeToauka onpeaeaeHust

Jns  TakCOHOMHMYECKMX Iieniell  Opaxuomon cieayeT (UKCUPOBAThH
70TpagyCcHBIM THJIOBBIM CIHMPTOM. B IMOJIEBBIX YCIOBUSAX MOXHO HCHOJB30-
Bath 4%+HbI1i pacTBOp (hopmanbaeruaa Ha MOPCKOM BOJIE, OJTHAKO TO3/IHEE, B
CTAllMOHAPHBIX YCJOBHUSAX, MaTepHall TOJKEH ObITh MEPEBEACH B CIIUPT BO U3-
Oe’kaHuE PacTBOPEHHSI TOHKUX CTPYKTYp OpaxuaabHOro CKEJeTa U CIHUKYN B
MSATKUX TKaHSX Jopodopa U MaHTUU. Y (UKCHUPOBAHHBIX 0COOEH mIymanblia
nohodopa CKpyIHBaIOTCA B CIIMPaAJIb U PUIBTPYIONIAs CTEHKA pacialaeTcs.

Cnukynsl B nododope, nepeaHeil cTeHKe Teaa U B MAHTUH, BBICTUIIAIO-
el o6e CTBOPKHU, XOPOLIO BUAHBI M0JT OMHOKYISIpOM, HO IS GoJiee moapoo-
HOTO ucclieioBaHus U (poTorpadupoBaHUs UX BBIPE3AIOT HOKHUIIAMU BMECTE C
¢bparMeHTOM MSTKOM TKaHW M IPUTOTAaBIMBAIOT TJIUIEPUHOBBIA Mperapar.
VYBUAETh U UCCIEN0BaTh OpaxUaIbHBIA CKEJEeT Jierde BCEro B PaKOBMHAX IO-
rudmmx ocobeii. Bece aeranu ckenera XOpOIIO COXPAHSIOTCS B HEPACKPBITOM
pPaKoOBUHE, 3aMOJHEHHON MEJNKO3EPHUCTBIM OCAIKOM, CTOMT TOJBKO MPOMBIThH
W1 TOHKOM cTpyel Boasl B yamike Ilerpu. Ecnu mormbmmx ocoGeil B mpobe
HET, TO IPUXOJUTCS BBIOPATh CPEAHHI MO pa3Mepy MPHKU3HEHHO COOpaHHBIH
dK3eMIUIp U Baputh ero 15 muH B cmabom pactBope menoun (KOH wim
NaOH). Msrkue TKaHH IIPU 3TOM MalepHPYIOTCS, U MOXKHO YBHIIETh BCE JIeTa-
JIM CKeJIeTa, HO JIaKe IOCJE TIIATEIBbHOM MPOMBIBKM BOJOW M MPOCYIIMBAHUS
TaKOM IIpernapar, K COXKaJICHUI0, HEAO0ITOBEYEH U BCKOPE PACCHINIAeTCs, TaK KaKk
BCE CKEJIETHBIE AJIEMEHTHI CIO0XKEHBI U3 OTIENbHBIX (UOp, CKPEIJICHHBIX Opra-
HUYECKOM MPOCIIONKOM (MaTpHIieii), KOTopas pa3pyliaeTcss B IMpolecce mare-
pauuu nogodopa.

OcnoBHas jgutepatypa: Hatai, 1940;Komxykosa, 1957;3e3una, 1979,
1985, 1997.

CucreMaTuueckas 4acTh

Kaacc Rhynchonellata —3amkoBbie Opaxuonoabl

CTBOPKH COETMHEHBI HE TOJIKO MYCKYJIBHBIMU ITy4KaMH, HO U Hepa3beM-
HBIM 3aMKOM (CTBOPKH pacmaJarTcs TOJLKO MPU pa3pyIICHHH 3aMOYHON Yac-
TH PaKOBHUHBI), COCTOSIIMM M3 JABYX CUMMETPHYHBIX CIOXKHOMPODUIBHBIX OY-
ropKoB (3y0OOB) 10 OOKaM 3a/JHETr0 Kpasi MeIalbHONW CTBOPKH M COOTBETCTBYIO-
MIUX UM yriyOsieHuid (3yOHBIX SIMOK) Ha 3aMOYHOM (KapMHAIBHOM) Kpae Opa-
XUaJbHOU CTBOPKHU. [IMIieBapuTENBHBIN TPAKT 3aMKHYT C3a/IM U JIMIIEH aHyca.

N3 10 otpsnoB puaxoHewsTHeIX Opaxuonon (Protorthida, Orthida,
Pentamerida, Rhynchonellida, Atrypida, Athyridi&piriferida, Spiriferinida,
Thecideida, Terebratulida) coBpemeHHBIX MOPSIX MPEACTABIEHO TOJIBKO TPU
(Rhynchonellida, Thecideida Terebratulida)p3 xoropeix B SImonckom mMope
—rtonbko aBa (Rhynchonellidar Terebratulida).
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KJIIOY JIJIA OHIPEJIEJIEHUA OTPA/[OB KJIIACCA RHYNCHONELLATA

1(2). Pyunsie momaepxxku (Kpypbl) B BHIE KOPOTKUX IUIACTHUH, OTXOMASIIUX OT
3aMOYHOTO (KapMHAIBHOTO) Kpasi, He UMEIOIIUX CIIEPEIH COCAMHEHHS HU
MeXIy co0oi, HU co cpeauHHOM cenToil. PakoBuHa Henopuctas. Jlogdo-
¢dop oOpazoBaH JBYMS KOHYCOBHHBIMH CIHPaJbHBIMHU JIONACTSIMHU (CITH-
JO100 (0101) 117 ) PP Rhynchonellida (c. 13)

2(1). Pyunbie momaepxku (Kpypsl) criepeu COeAMHEHBI MEXIy coboii (oOpa-
3ysi CBOOOHYIO TIETIII0) HJIM CO CJIOXHBIM OpaxuaibHbIM CKeJeToM, (op-
MHPYIOIIMMCS OT CPEAMHHON CETThI Ha JIHE CTBOPKHU. PakoBHHA MOpUCTasi.
Jlohodop ot camoro mpocToro KpyroBoro (Tpoxojo(HOro) 1o TpexJormna-
CTHOTO (TUIEKTOJIOPHOT0) U MHOTOJIONACTHOTO (ITUXOJIOMHOTO) ...............
.................................................................. Terebratulida (c. 14)

Otpsn Rhynchonellida Kuhn, 1949

JIBOSIKOBBIITYKJIBIE WM IUIOCKOBBINYKJIBIE PAKOBUHBI C U30THYTHIM 3aMOY-
HBIM KpaeM W KJIIOBOBUJIHOW MAaKYIIKOW MeaaibHOW CTBOpKU. PyuHol anmapar
COCTOMT U3 Hapbl H30THYTHIX OTPOCTKOB.

OTpsan mpeAcTaBieH B COBpEMEHHOHW (hayHe HalbHEBOCTOYHBIX MOpei
€IMHCTBEHHBIM CEMENCTBOM, POJIOM U BHJIOM.

CemeiictBo Hemithyrididae Rzhonsnitskaya, 1965

PebGpuctbie unu pagualbHO HCUEPUEHHBIE PAKOBUHBI C YIJIOLIEHHBIMU
KOPOTKAMH PYYHBIMHU TOJAJCPKKaMu (Kpypamu). HapyxHble 3aMOuHBIC IIa-
CTHHBI OUYEHb MaJIbl MJIM OTCYTCTBYIOT. J[BE Mapsl LIETOMOILYKTOB.

Pox Hemithyris Orbigny, 1847

TunoBoit Bua: Anomia psittace&melin, 1790.

Jquaruo3. 3agHuil y4acTOK MeAaabHON CTBOPKHU (KJTIOB) CJIETKa 3arHyT.
JlenbTuauanbHble MIaCTUHBI, OTPaHUYMBAIOIIKE opaMeH CIiepe/id, HE COequ-
HEHBI JIpYT ¢ ApyroM. 3yOHbIE IUIACTHHBI, COSAMHAIONINE 3YObl C THOM CTBOP-
KM, IPsIMbIE BEPTUKAJIbHbIE. B MaKyllIedHON 4acTH MeJalbHON CTBOPKU KOPOT-
KUI CPEIAVHHBIM CENTAJIbHBIA BAJIMK IOAJCPKUBACT CIIEpEAU HABUCAIOLIUN
HOKHOW BOPOTHHUYOK. B OpaxmaipHOW CTBOpKE KapIUHAJIBHBIH OTPOCTOK U
BHYTPEHHUE 3aMOYHBIE IIJIACTUHBI OTCYTCTBYIOT, & KOPOTKUI CPEIMHHBIN CEll-
TaJbHBIN BaJIMK HE JOXOAUT 10 BEPLIMHBI CTBOPKU. I 'OHaBI ceTyaThIe.
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Hemithyris psittacea (Gmelin, 1790)
(Tabm. I, 1-3 1, 1)

Anomia psittace@&melin, 1790: 3348.

Rhynchonella psittaceRavidson, 1887: 163-168, pl. 24, fig. 1-8.

Hemithyris psittaceaDall, 1920: 284-286; Hatai, 1940: 197-203, pl. 6,
fig. 64—67, 72—-73, 77-7&omxkykosa, 1957: 71-73xabn. 9, puc. 13—-16;3e3uHa,
1997: 44—-45puc. 27.

Onucanne. PakoBunbl qmuHON 10 30 MM TEeMHBIE OT CepO-KOPUYHEBHIX
710 OYpBIX U YEPHBIX, B IIJIAHE TPEYroJbHbIE C PABHOMEPHO OKPYIJIBIM Mepe-
HUM KpaeM, pagualibHO MCYEPUYCHHBIC Y3KHUMH OOpO3JKaMH, HETOPUCTHIE, Y
MOJIOJBIX AK3EMIUIIPOB MONyHpo3payHble. Ilepeanss JIUHUS CMBIKaHUS CTBO-
POK BBITHYTa B CTOPOHY OpaxuaibHO# cTBOpKHU (YHHUIUTMKATHAsI). Kpypsl, mpo-
CTHpAIOIIMECS HA OJIHY YETBEPTh JUIMHBI OpaxuaibHOM CTBOPKH, CILTIOIIECHBI B
TUIOCKOCTH CMBIKaHHsI PAKOBUHBI M YCHJICHBI KaKAast KOCBIM peOpoM, Hampas-
JICHHBIM BHepen ¢ 00KkoB K cepeaune. Crupanu nododopa (10 5 0d6opoToB Ka-
*KIast) 00pa3yroT KOHYChI, HallpaBJICHHbIC BEPIIMHAMH K OpaxuallbHON CTBOPKE
C HAaKJIOHOM K CpeIMHHOM OCH pakOBHHBI. CIIUKYI B MATKUX TKaHSX HET.

Pacnpocrpanenue. Bug Hemithyris psittacegacnpoctpanes mupKym-
nossipHo B CeBepHOM nomymiapuu ot 6eperoB CesepHoro JlenoBUTOro okeaHa
0o 3al. MbdH, ceBepo-BOCTOUYHBIX OeperoB AHTmM, modepexuit o-Ba Krocio
(SImonwust) u mrara Operon (CILIA). B ceBepHoit yactu SIMOHCKOTO MOpS BUT
oOHapyKeH eIMHUYHO Y 3armagHbIX OeperoB 0-Ba XOKKaiao u y Bxoaa B CaH-
rapckuii mpoJmB 0e3 yka3aHus Ha riryouny oourtanus (Komxykosa, 1957).

CBeneHusi M0 YKOJIOTHH. /[Mana3oH pacpOCTPaHEHUs 110 BEPTHKAIHU: OT
JUHUM OTiuBa 10 riyonHel 2078 M (B CEBEpHBIX M AIILHEBOCTOYHBIX MOPSIX
Poccun BcTpeueH Ha rinyomnax 5—916m). ¥ o-Ba Utypym ¢ 0X0oTOMOpPCKO#
croponsl Ha riryonne 10 m H. psittaceaoOpa3yer cKOIUIeHHS TIOTHOCTBIO 10
509K3./M? (3e3una, 1997).

3ameuanue. UepHble MOYTH TJIaJIKHE SK3EMILISIPbI, COOpaHHBIE Y BOCTOY-
HBIX OeperoB SmoHWHM, WHOTAA paccMaTpUBAIOT KaK OTACIBHBIA  BHI
Hemithyris woodwardi (=Rhynchonella woodwarilams, 1863)xkoTopsiii,
nmo wmeennto K. Xaram (Hatai, 1940), MOXHO CcYHTaTh MOABUIOM —
Rhynchonella psittacea woodwardi.

Otpsn Terebratulida Waagen, 1883

JIBOSIKOBBIITYKJIIBIE, PEXKE IUIOCKOBBIIYKIIBIE ITOPUCTBIE PAKOBHHBI C KO-
POTKHM, OOBIYHO M30THYTBIM, peXe IMPSIMbIM 3aMOYHBIM KpaeM. PyuHoil anmna-
paT B BUJIE NIETJIU, B Pa3HOU CTEIIEHU YCIIOKHEHHOM.

[IpencraBuTeNI 3TOrO OTPSAAA COCTABIAIOT OCHOBHYIO (IIOZABIISIONIYIO)
4acTh TAKCOHOB COBPEMEHHOH (ayHbl Opaxuornon u BKiIodaroT 18 cemeiicts. B
CEBEpHOM YacTu SIMOHCKOro MOPsI 0TS IpEJICTaBlIeH 4 ceMelcTBaMU.
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KJIFOY JIJIA OIPEAEJIEHUS CEMEHCTB OTPA/JA TEREBRATULIDA

1(2). PyuHbie moaep)KKu, OTXOISIINE OT KapAMHAIBHOTO Kpasi, KOpoTkue (3a-
HUMAIOT MEHEE OJIHOM TPETH JUTMHBI OpaxuaibHOW CTBOPKH), CIICPEIN CO-
eAMHEHHBIC MEXIY COOO0M MOMEepEeYHON ePeKIaANHON U CPACTAIOITUMUCS
B OHTOTE€HE3€ KPYpPaJIbHBIMU OTPOCTKAMHU. B MArKMX TKaHAX MaHTHU U

7100 opa U3BECTKOBBIC 3BE3TUATHIC CITUKYITBI ... vvn v eeuenveeennnenaneenenns
......................................................... Cancellothyrididae (c. 15)

2(1). Pyunble mOAICPKKH COCIMHEHBI CO CIIOKHBIM OpaxHajbHBIM CKEIETOM,
(bopMHpYIOLIUMCS OT CPEIMHHOM CENThl U 3aHMMAIOILIUM MOYTH BCE MPO-
CTPAHCTBO pakoBUHBI. CBsI3b OpaxHabHOTO CKeJieTa ¢ 3aMKOBBIM (Kapu-
HAJIBHBIM) KpaeM OpaxHaibHOW CTBOPKH WM CO CPEIMHHOW CENTOH B OH-
TOreHe3€ MOKET ObITh BTOPUYHO yTpaueHa. CIUKYNbl B MATKHX TKaHSX

OTCYTCTBYIOT.
3(4). Jlentsl OpaxuaabHON METIM CKEJIeTa COXPAHSIOT COCAMHEHHE C 3aMKO-
BbIM KpaeM OpaxuaibHON CTBOPKHU U CO CPEAMHHOM CENTOM, a TaKke BOC-
XOJSIIUX BETBEH CKeJeTa ¢ HUCXOASIIMMH Ha MPOTSHKEHUU BCEH KU3HU
ocobu. JlenpTHINANbHBIC TIACTUHBI COCTMHEHBI MEXIy CO0O0H, 3aMbIKast
OTBEpCTHE VIS BBIXOJA CTe0ebKa criepeu (3aKpbIThIi (hopaMeH) .........
....................................................................... Laqueidae(c. 17)

4(3). JlenTbl OpaxuaabHOTO CKEJIeTa He MMEIOT MM YTPAauYMBaIOT B OHTOTCHE3E
COC/IMHCHUE BOCXOMSAIIMX BETBEH C HUCXOMAIUMH. JlenbTUAnATbHBIC
IUIACTUHBI OTCYTCTBYIOT WJIM MaJIbl U HUKOTJa HE CPACTAIOTCS APYT C JIPY-
roM (OTKpBITHIHA (hopaMeH).

5(6). PakoBunsl He Oonee 20 MM B JUTMHY, B TulaHe OKpyribie. CriMHHAs cpe-
JMHHASL CeNTa Ha MPOTSHKEHUH BCEH JKM3HM OCOOM TMPOYHO COEIMHEHA C
BETBSMH OPAXUATBHOTO CKEICTA +.vuvevnevnrannnnn. Tythothyrididae (c. 18)

6(5). PakoBuHbI 10 46 MM B [UIMHY, 4aCTO MONEPEYHO BBITSAHYThIC. CBs3b Opa-
XHMaJBHOTO CKeJIeTa CO CIIMHHOM cenToi ociaalisieTcss WK yTpauyuBaeTcs B
18] £ § N0 NS (ST T Terebrataliidae (c. 19)

CemeiictBo Cancellothyrididae Thomson, 1926

JIBOSIKOBBIITYKJIBIE WJIM TUIOCKOBBIMTYKITBIE PEOpPHUCTBIE JTMOO BTOPUYHO
CTJIaKEHHbIE PAKOBUHBI. 3aMOYHBIE IJIACTUHBI OTCYTCTBYIOT. Kpypsl mpsimbie
MWIMHAPUIECKOTO CeueHUs. Y TPOJIBUHYTHIX B Pa3BUTHH (OPM KpypalbHBIC
OTPOCTKHM COEIMHEHBI APYT C JPYrOM U BMECTE C MOIMEPEYHON MepeKIaJuHON
KOPOTKOW cBOOOIHOM meTyin 00pa3yroT Koiblo. Jlohodop miaekTonopHbIi wim
YIIPOILICHHBIH. MaHTHS, IEpeaHsIsi CTeHKa Tena U J10ho(op MPOHNU3aHBI CITUKY-
JTaMH.
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CemeiicTBO 0OBeauHSET HE MeHee 17 BBEIMEPIIMX ME3030MCKO-
kaiiHo30McKkuX pomoB U 8 coBpemenHbix (Cancellothyris, Terebratulina,
Murravia, Chlidonophora, Agulhasia, Eucalathis, Bgbanus, Nanacalathis).
13 nux Hanbosee oObueH u 6oraT Buaamu pox Terebratulina.

Pon Terebratulina Orbigny, 1847

Tunmoso# Bua: Anomia retusalinnaeus, 1758cpBpeMeHHbIH CeBe-
pOATIaHTHUYECKHIA BUI).

JAunarHo3. [IBOSKOBBIIYKJIBbIE PAKOBUHBI C TOHKOU PaJuaIbHON CKYJIbII-
Typoil. 3aMOUHBIN (KapAMHAIBHBIN) Kpail KOPOTKUH MOYTH TpsAMOu. JlenbTu-
JMajbHbIC TUIACTUHBI pa3beJUHEHHbBIC (OTKPBITHIA (opamen). HoxxHON BOpOT-
HUYOK KOPOTKHH, HO XOpoulo BblpakeHHBbIH. Hoxka mpukpemisercs K cy0-
CTpaTy HIETKOBHJIHON NOBEPXHOCTBIO C MHOI'OYHCIEHHBIMH, HO KOPOTKHUMH
HUTAMU (pu3ongamu). bpaxuaabHbIi CKeNeT B BUIE 3aMKHYTOTO KOJIbLa, 00pa-
30BAHHOTO IMMONEPEYHON NEPEKIATUHON U CPOCIIMMUCS KPYpalbHBIMU OTPOCT-
KaMH.

B cocraBe pona He MeHee 27 BUIOB COBPEMEHHOM MUPOBOi (ayHbl. B ce-
BEpHOM YacTH SIMOHCKOTr0 MOpsI MPEACTABIEH €AMHCTBEHHBIN B POJA.

Terebratulina crossei Davidson, 1882
(Taba. 1, 7-9 11, 2, 3

Davidson, 1882: 106, pl. 7, fig. Komxykosa, 1957: 17-19puc. 10-11,
tabmn. 1, pur. 6-11.

Onucanue. PakoBuHbI 10 46 MM B JIJTHHY, )KEITOBATHIE WIIM KPEMOBBIE, B
IUIaHe KaIuIeBUHbBIE, ITIMHA KOTOPBIX MPEBOCXOANUT UX HAaUOOIBIIYIO IIHUPUHY.
[lepenusist TMHUS CMBIKAHUS CTBOPOK OT IUIOCKOW (PEKTMMapruHaTHOW) 10
YHUIUTUKATHOH (BBICHYTO#H B CTOPOHY OpaxualbHOW CTBOPKH). JlenbTuauaib-
HbIE TUIACTUHBI y3Kue, (opameH OTKpHIT cnepeau. KapauHambHBI OTPOCTOK
KpPYIHBIA BeepOBHUIHBIN, HaBucatomuid Brepea. [lerns OpaxuanbHoro ckenera
o0pa3yeT MonepevyHo BhITSIHYTOE KOJIbIIO0, ONEpeYHas epeKIaiiHa BRITHYTa B
CTOPOHY MeJalbHOW CTBOPKH. MHOrOUYMCIEHHbIE pedpa IJIOCKHE, MO CBOEH
HIMPUHE TPEBOCXOIAT UPHUHY OOPO3JIOK, UX Pa3AEISIOIIUX.

PacnpocTrpanenne. TuxookeaHckuil mupokoOopeanbHbiil Bua. M3Becten
oT AHajsipckoro 3anuBa 1o npos. Kuu (SInonus) u no 3an. Heromopr (CILA,
mtar Kanudopuus). B SInoHckomM Mope HaiiieH €JMHCTBEHHBIN 3K3EMIUISP Y
oeperos Caxanuna Ha 49° c.i1. (Komxykosa, 1957).

Caeaenus no 3xojoruu. O6utaer Ha rimyounax 110-375u.

3ameuanme. OT [ByX Jpyrux JanbHeBocTOuHbIX BuaoB poma (T.
unguicolau T. kiiensi$ naHHbI BUIT OTIUYAETCS JKEITOBATHIM HIIH KPEMOBBIM
[[BETOM PAaKOBUHBI U MJIOCKUMH pedpamu.
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CewmeiictBo Laqueidae Thomson, 1927

3yObl OAEPKUBAIOTCA 3yOHBIMU TIACTUHAMHU WJIM UMEIOT YTOJIIECHHBIC
OCHOBaHMs. BHyTpeHHUE 3aMOYHBIE TJIACTUHBI 00pa3ylOT CO CPEIMHHOMN Cell-
TOW 3aMOYHBIN kenobok. Hucxomsmue u Bocxoasiue BETBH OpaxuaabHOTO
CKeJIeTa COCIMHEHBI MKy COOOM JICHTaMH Ha MPOTSHKEHUH BCEHM KU3HHU 0CO-
ou.

CemeiicTBO BKITIOYaeT 8 poOIOB, M3BECTHBIX B COBPEMEHHON MHUPOBOU
¢dayne: Laqueus, Frenulina, Aldingia, Jolonica, Pictothyri€ompsoria,
Ecnomiosia, ShimodaiaB cesepHoii uwactu SImoHCKOro Mopsi OOHapyKeH
TOJBKO OZIMH poJ 1 BUA Laqueus vancouveriensis.

Pon Laqueus Dall, 1870

Tunosoii Buna: Laqueus erythraeudall, 1920.

JAuarno3s. PakoBuHBI IMajKue KpymHOIOPUCTHIE. 3aAHUM y4acTOK Iie-
JIATbHOW CTBOPKU CHJIBHO 3arHYT M UMEET OCTpble OOKOBbIE pebdpa. Jlenbruam-
aJIbHBIC TUTACTHHBI BOTHYTHIE COCAMHEHHBIC. HOKHOW BOPOTHHYOK HaBHCAIO-
nmid. KapaunansHoro orpoctka HeT. JIGHTOBHIHBIE NMEPEMBIUKH MEXKIY BET-
BSAMH OpaxHaibHOTO CKeJleTa W CENTOH XOpOIIO BBIPAKECHBI M COXPAHSIOTCS
Jla’ke Y OYeHb CTapbIX 3K3EMILISPOB.

3ameuanue. CucremaTuka poja uzydeHa Hemoctatouno. Beero B Cesep-
Hoi [Tarmduke ornmuaror 12 BUIOB, MHOTHE M3 KOTOPBIX MOTYT OBITH pac-
CMOTpEHBI B KauecTBe CHHOHMMOB. THmoBoi Bua pona, L. erythraeus,oom-
tatoluii  y OeperoB Kamudopuum, orimyaercss OT  SHOHOMOPCKOIO
L. vancouveriensisoiabko KpacHOW okpackoil. B ceBepHoit yactu SImoHCKOTO
MOpsI BCTpeUaeTcsi eIMHCTBEHHBIN BU L. vancouveriensis.

Laqueus vancouveriensis Davidson, 1887
(Tabm. I, 11, 17 11, 7; ll, 10-13

Laqueus californianus var. vancouverienBiavidson, 1887: pl. 18, fig. 8-10.
Laqueus jeffreys? Dall, 1895: 726.
Laqueus erythraeu® Dall, 1920: 350.

Laqueus vancouveriensidertlein, Grant, 1944: 147-151, pl. 17, fig. 15-17

pl. 18, fig. 15-21, text-fig. 32.
Laqueus californianusacKinnon, Long, 2000: 87.

Onucanue. PakoBuHbl 10 55 MM B IIUHY, TPSA3HO-XKENTHIE, KEITO-
KOpPUYHEBBIE, HHOTJ]A C PO30BBIM OTTEHKOM HJIH 3€JICHOBATO-CEPhIC, B3yTHIC, B
IJIaHe pOMOOBUIHO-OBAJIbHBIE, TOHKHE, TJIAJKUE, CUHYCOB W TpeOHEll HeT.
KiroB cunbHO 3arHyT M npope3aH MajleHbKUM (OpPaMEHOM, CKOIIIEHHBIM B CTO-
POHY TIeabHOM CTBOPKU (AnUTUpUIHBIN (hopamen). Hoxkka ToHKas, riajakas,
JMHHAs. B OpaxuanbHOM CTBOPKE CpeIMHHAS CENTa MPOCTUPAETCS OT MAKYIII-
KM J10 OJIHOM TPETH JIJIUHBI CTBOPKH.
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Pacnpocrpanenue. TuxookeaHCKHI OOpeaNbHBINA BUI, U3BECTEH OT MbICA
Haapun Bnomns azmarckux mobepexwuit 1o 3ai. [lerpa Benmukoro, Canrapckoro
nposiuBa u 3an. Caramu, a BIOJIb aMepuKaHckoro — o r. Can-Jluero Ha rity-
ounrax 2—1600m.

CaeaeHus Mo 3k0j10ruM. B ceBepHoOil yacTu SImoHCKOro Mopsi 0ObIUEH U
MHOrouncieHer (10 68 3k3./M° ) Ha MaTEpUKOBOM CKJIOHE OT 3ai. [lerpa Be-
aukoro A0 Tartapckoro mposiuBa Ha TiayomHax 52—142wm. IIporus 3an. Ilerpa
Benukoro Ha rimybunax 700—-1000M o6pa3yeT OJMIOMUKCHBIM OMOLIEHO3 C
ISITHAME BBICOKOM tu1oTHOCTH 10 30005k3./M? ([Tomos, 1975).

CewmeiictBo Tythothyrididae Zezina, 1979

Menkue (1o 20 MM B JUTMHY) B3QyThi€, MOYTH HIAPOBHIHBIC PAKOBUHBI C
KPYITHBIM OTKPBITBIM (pOpaMEeHOM, TIaJIKUe Cepbie WK Oellbie ¢ PO30BBIM Kpa-
eM. bpaxuanbHbIi CKeNeT pa3BUBaeTCs Ha 33 JHEM KOHIIE CBOOOTHOTO Kpasi BbI-
COKOM CeTTHI B BHJIE Pa3/IBOCHHBIX BOCXOISIINX BETBEH.

CewmeiicTBo mpencrasieno B CeepHoii [lamuduke tpemst pomamu, odpa-
3yoIMU THIIOMOpGHBIH psia oT Diestothyrisc monHsiM OpaxuanbHBIM CKele-
toM K Tythothyrisc Henopa3BuTbIMU Kpypamu 1 0€3 HUCXOSIIMX BETBEH Opa-
XuaJgbHOW meTinu u K Simplicithyris 6e3 kpyp, HUCXOAAMIMX M BOCXOJSIIMX
BETBEl OpaxuaIbHOTO CKEIeTa.

Pon Diestothyris Thomson, 1916

Tunosoi Buxa: Terebratula frontalisMiddendorff, 1849.

Huaruo3. ToacTocTeHHBIE TIIAKHUE CEPble PAKOBUHBI ¢ OONbIIUM (o-
paMEHOM M KpENKHMH MpsIMbIMU 3yOHBIMH TacTuHamu. KapauHainbHBIA OT-
poctok OombIoi. CpemrHHAs CenTa y B3pOCIbIX 0co0ei umeeT hopMy CTOI-
Ouka 1 mojaaep>KuBaeT OpaxuaiabHBIA CKeneT crepenu. Hucxomsmme u Bocxo-
JSITIIFE BETBH CKENIETa XOPOIIIO Pa3BUTHI.

Pon MoHOTHIIMUECKHIA.

Diestothyrisfrontalis (Middendorff, 1849)
(Tabx. I, 4-6 11, 4; 111, 8,9

Terebratula frontalisgviddendorff, 1849: 518-519; 1851: 241, pl. 18, fg14.
Terebratellafrontalis Davidson, 1887: 86, pl. 15, fig. 1-8.
Diestothyris frontalisThomson, 1916: 504.

Onucanmue. [Ipounsie nenenbHO-cepble WIN KEITOBATO-CEPHIE PAKOBHHBI
mumHOoW 10 20 MM, B IIJIaHE OKPYTJIBIE WM OBaJbHO-CyOIIeHTaroHanbHbIe. [le-
pENHSS IMHUSA CMBIKAHUS PAKOBHUHBI BBITHYTAa B CTOPOHY IEJAIbHON CTBOPKU
(cynpkarHast). 3aaHUil OTIEN METATbHONH CTBOPKU B3IYThIH, (opaMeH 00ib-
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LIOM OTKPBITHIMA, JENbTUANANBHbIC IACTUHBI Y3KHE pyJUMeHTapHble. bpaxu-
aJlbHAsl CPEJIMHHAS CEITa, HU3Kas B MAaKyIIEYHOW YacTH, KPYTO MOTHHUMACTCS
Ha PAcCTOSTHUW OJHOM TPETH JUTMHBI OpaxHaabHON CTBOPKH, U OT HEE OTXOMAT
HUCXOJSIINE BETBU, COCTMHEHHbIE C KPYPAaMHU U KapJHHAJIbHBIM KpaeM, a Tak-
K€ BOCXOJSIIAE BETBU, KOTOPBIC CIIEPEIH 3aMBIKAIOTCS B KOJIBIO. | OHAIBI
TOJICTBIEC IBYJIOMIACTHEIE.

Pacnpocrpanenue. TuxookeaHCKkuil OOpealibHBIA BHJ, HW3BECTHBIA OT
ANeyTcKuX OCTPOBOB BOJIb mMobOepexxuit Aszun 1o 3ai. Ilerpa Benukoro u
Canrapckoro nposyuBa, a BIoJIb nodepexuit Amepuku a0 mrara bpuranckas
Konym6us (Kanana).

CBeeHusi M0 IKOJIOTUHM. /[Mana3oH pacpoOCTPaHEHUS 10 BEPTUKAIH: OT
nautopanu 10 Tayonnsl 435m. Y Geperos [Ipumopbs 00bIYeH, Ha TITyOHMHAX 110
50 M obpa3zyer ckorutenus nopsaka 100 ok3./M% Hambonee oGmien B OXoT-
CKOM MOpe, T1ie y Bxoja B 3ai. [llenuxosa Ha riiyOune 121M nocturaer miot-
soctr 900 9k3./M%. YV Geperos 3amansoii Kamuarku Grmu3 Yere-Tarmma (Mbic
babymkuna) O.I'. KycakuH 0OHapy»XH1 3TOT BUJ Ha JIMTOPAIX B TPEIIMHAX U
KaBepHAaX KaMEHHBIX TJIbI0.

CewmciictBo Terebrataliidae Cooper, 1973

Kpynasie (1o 46 MM B JUIMHY) peKTHMaprHHATHBIC WM CYJIbKAaTHBIE PaKo-
BUHBI C IJ1aIKOW WM peOpUCTON MOBEPXHOCTHIO. 3yOHbIE TIACTUHBI C BO3pac-
TOM MOTYT 3aMEHSTHCS YTOJIIEHHBIMU OCHOBaHUAMH. KapauHaibHbIN oTpoc-
TOK KPYIHBIA, BHYTPEHHHE M HapyXKHbIE 3aMOYHBIEC TUIACTHHBI OTCYTCTBYIOT.
BpaxuanbHas netns B TEPMUHAIBHOM CTaAMM Pa3BUTHUS COXpaHsET ciaboe co-
eIMHEHNE HUCXOISIINX BETBEH ¢ cenroil (Hampumep, y poaa Terebratalig wmu
MOJTHOCTBIO yTpadymBaeT 3To coenunenue (kak y Coptothyrig.

VY azuarckux nobdepexuit CeBepuoit [lannduku cemeiicTBo npeacTaBaeHo
JBYMS pOJIaMU U TPEMsl BUIAMU.

KJIFOY JI/IA OITPEJEJIEHUS POJOB CEMEVHCTBA
TEREBRATALIIDAE

1(2). PakoBHHA C KPYIHBIMH PE3KO BBIPAKEHHBIMU PaIHaJIbHBIMU peOpamu
TPEYTroOJIbHOI'O0 CCUCHUH. JlenTa 6anI/IaHBHOFO CKCJICTa B3POCIIBbIX ocobei
MOJIHOCTBIO YTpAa4YHUBaACT COCIUHCHUC CO Cpe,HI/IHHOfI CENTOM ....vvvnnnnn..
.................................................................... Coptothyris(c. 20)

2(1). PakoBuHa TiagKas WM C KOHIECHTPHYCCKUMH JIMHHSIMH HapacTaHUs.
HI/ICXO)ISIIJ_II/IC BCTBU 6anI/IaHBHOFO CKCJIICTa OO KOHIIA XHM3HHU ocobu co-
XPaHAIOT HUTOYHYIO (MHOTIIAa IYHKTHPHYIO) CBSI3b CO CPEAMHHOHN cenToii

ceevennee... Terebratalia(c. 21)
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Pox Coptothyris Jackson1918

Tunosoi Buja: Magasella adamdDavidson, 1871.

I[I/IaFH03. PakoBuHBI B IIIaHE OKpPYTJIBIC WJIM TONCPCUYHO-OBAJIBHEIC,
MHOT'OCKJIa{4aTble ¢ TpyObIMU HEPETYISpPHBIMHU paauaibHbIMU pedpamu. le-
JaJibHagd CTBOpPKa Ooitee BBIITYKJIad, 4€M 6anI/IaJ'IBHa${, KOTOpas ObIBaeT ymio-
IIEHHOW MM Jaxke cinaboBorHyrtoil. llepemHsist TUHUS CMBIKAHUS PaAKOBUHBI
BBITHYTa B CTOPOHY I€IaIbHOM CTBOPKH (CyJibKaTHas). 3aMOYHBIH Kpail JAJIHH-
HBIM CIIa0OBBITHYTHIA. 3yOHBIE IUIACTHMHBI CHIIbHBIE. bpaxuanbpHas centa y
B3pOCIbIX ocobelt pemyuupoBana. [leTnst OpaxuanbHOTO CKeJeTa CBOOOIHAS
JICHTOBHUIHAS.

B coBpemenHo#t dayHe poj COASpKUT €AUHCTBEHHBIN BU]I.

Coptothyrisadams Davidson, 1871
(Tabm. I, 1G; 11, 5; 11, 1, 2

Terebratula grayiDavidson, 1852: 76 (preocc. Davidson, 1848, fidéam\
1947).

Magasella adamdbavidson, 1871: 307.

Waldheimia grayDavidson, 1886: 54, pl. 10, fig. 4.

Coptothyris grayi Thomson, 1927: 247Mapkosckas-ABaeea, 1976: 113,
puc. 264, 265.

Coptothyris adamsillan, 1947: 497—-4983e3una, 1997: 68.

Onucanne. Kpynusie rpyoopeOpucTbie pakOBUHBI, HU3MEHUUBBIE 1O (op-
M€ OT OKPYIJION WJIM MOYTH MATHUYTOJBHOM 10 MOIYKPYIJIO-TPEyrojabHOH, OT
MIPOJIOJTOBATOM 710 MOMEPEYHO BHITSIHYTOM. 3aMOYHBIN Kpail IpsIMON WU cla-
OOBBITHYTHIH, €ro JUIMHA OOJIbIIE MM MEHbIIE IIUPUHBI paKOBUHBI. KiTtoB KO-
POTKHI MouTH NpsiMOH, popameH OOJIBIION MONEPEeYHO-OBANIbHBIN, NEIbTHIU-
aJIbHBIE MJIACTUHBI TPEYTOJIbHBIE, HE CPOCILHUECS, TIOUYTH BCET/Ia pa3pylleHHbIE.
BokoBble rpaHM KJIIOBa XOpOILO BBIpaXEHBI, 00pa3ysl TPEYTroJbHYIO IMOYTH
IUIOCKYIO apero. Pe3kue paauanbHble pedpa pa3aBauBaloTCs Y Kpasi paKOBHUHBI,
Ha pedpax XOpOLIO BUIHBI CJ€/bl HApACTaHMsI, MOJAYEPKHYThIE WHTEHCUBHO-
PO30BOI OKpackoil Ha o0IIeM >kelToBaToM (oHE pakoBUHBI. KapauHanbHbIH
OTPOCTOK Y3KHIl MOIEepeyHblid, 3aMO4Hasl MaTdgopMa CIUTa CO CPEIUHHOU
CeMNTOi, KOTopasi y MOJIOJIBIX 0COOeH JTOCTUraeT cepeliHbl CTBOPKH, HO C BO3-
pactom penyuupyetcs. CBoOOAHas METs B3POCIBIX 0cO0ei mpocTupaercs Ha
YeThIpe MATHIX JTUHBI OpaxuabHOW CTBOPKH.

PacnpocTpanenne. Bung usBecteH BOKpYr SIIOHCKHX OCTPOBOB OT HOXK-
HBIX OeperoB Xokkaijo M0 o-Ba Kiocio, a BIOIb MaTEpUKOBOTO MOOEPEKbs
Asum ot Kopeiickoro mponusa 10 48° c. m. B [Ipumopse (Komxkykosa, 1957).

CgeneHusi mo 3Koj0ruu. /[panazoH pacnpocTpaHEHHs] MO BEPTHUKAIU
2-353m. Bun xopomo uzBecten B [Ipumopbe ot 0-Ba @ypyrenbma 10 Mbica
[ToBopoTHEIi Ha TiyOnHaX 3—20M, HO He ObIBACT MHOTOYHCICHHBIM. MaKcH-
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MaJlbHasl [IOTHOCTb 4 9K3./M° oOHapyxeHa B 3a1. BocTok Ha riyouHe 3—4 M.
KpacuBbie pakoBHHBI 3TOTO BHJIa YACTO CTAHOBATCS JTOOBIYEH TYpPHCTOB U JIIO-
OuTeNe MOPCKUX peaKocTell. Mexay TeM 3TO CyOTpONUYECKUN IHACMUIHBIN
BHJI C OTPAaHUYECHHBIM apeajioM, U €ro OHTOI€HE3 UMEET MPUHIMUITMAIBLHOE 3Ha-
4yeHue B cuctemaruke Opaxuomnon. [lostomy By BkitoueH B KpacHyro KHUTY
P® (3e3una, 2001).

Pon Terebratalia Beecher, 1893

TunoBoii Bunx: Terebratula transvers&owerby, 1846doBpeMeHHBII
CEBEPOTHXOOKECAHCKUH BUI).

Jdwnarno3. PakoBuHa rmankas. IlepenHsst nMHUSA CMBIKaHUS CTBOPOK
npsiMasi (PeKTUMapriHATHAs) WM BBITHYTas B CTOPOHY IMENAIbHOW CTBOPKHU
(cynbkatHas). JlenbTHINATBHBIC IUTACTHHBI OOBIYHO pa3beMHEHHBIC, B PEAKUX
CIIydasiX CXOJSTCS CHepenu, HO He cpacTtatoTcs. HokHOM BOPOTHUYOK KOPOT-
KU HaBUCAIOIIMHN; 3yOHbIe TUIACTHHBI ciiadble. Mexay pedpaMu 3yOHBIX SIMOK
yTOJIIIIEHHE, COSTUHEHHOE C 3aMOYHBIM (KapHHAIBHBIM) OTPOCTKOM. Hucxo-
JsiIMe BeTBU OpaxualbHOU METIM Ha MPOTSHDKEHUH BCEH KHU3HU 0COOM coeau-
HEHBI C CENTON TOHKMMMU NEPEKIAINHAMMU.

Cucremarrnka pojaa HEAOCTaTOYHO M3ydeHa. B poccuiickux Bomax SmoH-
CKOT0 MOps M3BECTHO JiBa Buja — T erebratalia coreanica T. tisimana

KJIFOY JlJIA OIIPEJIEJIEHUA BHJ]OB PO/JIA TEREBRATALIA

1(2). PakoBuHa cepasi, UHOT/Ia C PO30BATHIM KPaeM MM PaBHOMEPHO PO30Ba-
Tast 0e3 Kakux-11bo CJICOOB PAAUATIBHOT'O PUCYHKA ...uvuunnnniiniiiiiininiiinnnaaans
.................................................................. Terebrataliatisimana(c. 22)

2(1). PakoBrHA OpaH)KEBO-KpacHas ¢ MHTCHCHBHO-KPACHBIMUA BECPOBHIHBIMH
PATUATBHBIMU JTYUAMHE ....ceevvvvvernnnnnnnnnnnss Terebratalia coreanicdc. 21)

Terebratalia coreanica (Adams et Reeve, 1850)
(Tabm. I, 12, 13 1ll, 3, 4)

Terebratula coreanicaAdams, Reeve, 1850: 71, pl. 21, fig. 3; Davidsb8g7:
81-83, pl. 13, figs. 3-4.

Terebratalia coreanicdall, 1920: 345.

Terebratalia coreanica coreanidéomxykosa, 1957: 27—-28rab:. 2, puc. 8—15.

Onucanne. PakoBuHb! 10 46 MM B THamMeTpe, OKPYTIIbIE HIIM OBAJIHHO BBI-
TAHYTBIE B ITPOJIOJIBHOM HAIpaBlIeHWH. bpaxuanbHas cTBOpKa M0 CpeIHEH JIH-
HHUM BOTHYTA, a IeJajbHasg UMEET COOTBETCTBYIOLIUN KUJICBUIHBIM BBICTYII.
JlenbTuanaibHbIE MIIACTUHBI TPEYTOJIbHBIE, CXOAATCS CIIEpeau, HO HE cpacTa-
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10Tca. PakoBHMHA LEIMKOM OpaH)XEBO-KpacHasi WM pacliBeueHa OelbIMU U
SAPKO-KPACHBIMU paJualIbHbIMU JIydaMu. KoHIIEeHTprUecKye TUHUN HapacTaHUs
OTMEUYEHBI UHTEHCUBHO-KPACHOW OKPAaCKOM.

Pacnpocrpanenune. Apean Buga NMpOCTUPAETCS BIOJb a3MATCKOIO MaTe-
puka ot r. Hunaao no 3an. PeiHna, U3BECTEH y I0r0-BOCTOUHBIX OeperoB Caxa-
nuHa U 'y SlnoHckux octpoBoB oT CaHrapckoro nponusa 1o Kopeiickoro npo-
nuBa. Y 6eperoB [IpuMopss HailieH €IMHCTBEHHBIN SK3eMIUIAp U3 3a1. PeiHmIa
0e3 ykazanus riyounsl (Komxykosa, 1957).

Caeaenus no 3xojoruu. O6utaer Ha riiyouHax 13—287m.

Terebratalia tissmana (Nomura et Hatai, 1936)
(Ta6m. 1, 14-18 11, 6; Ill, 5-7)

Diestothyris tisimandNomura, Hatai, 1936: 131-134, text-fig. 1-10.

Tisimania tisimanaddatai, 1938: 203.

Diestothyris(Tisimanig tisimanaHatai, 1940: 274-275, pl. 4, fig. 1-4, 7, 9.

Terebratalia coreanica occidentléomxykosa, 1957: 29-31ra6u. 3, ¢pur. 1-12,
Tabmn. 4, pur. 1-4.

Terebratalia coreanica ochoticKomkyxkosa, 1957: 31-35ra6x. 4, ¢pur. 5-8,
Tabmn. 5, pur. 1-4.

Terebratalia coreanica beringiangomxkykosa, 1957: 35—-36ta61. 5, pur. 5-8.

Terebratalia tisiman&esuna, 1970: 446-449.

Terebratalia(Tisimanig tisimana3esuna, 1997: 66—67puc. 41, 42.

Onucanme. TojcTocTeHHas pakoBUHA 10 42 MM B JUITHHY CEpOTO IIBETA C
IUIOTHO PAacCIOJIOKEHHBIMM Topamu. llepeaHsii NMHHA CMBIKaHUS CTBOPOK
npsiMasi (peKTHMapruHaTHas1). JlenpTHauanbHple TIACTUHBI ITHPOKO PACCTaB-
JIeHBI, OCTaBIIsIs (popamMeH OTKPBITHIM criepeau. [IoBepXHOCTh PaKOBUHBI 1A
Kas, IMOKpBITAs CHEPENH JIMIIb KOHLEHTPUYECKMMM JIMHUSAMH HapacTaHMs.
HosxHol1 BOpPOTHHUYOK IMIMPOKUH, TPOAOIBHO HCUEPUECHHBIHN. 3yOHbIE MIIACTUHBI
ocnablieHbl y THA CTBOPKHU. 3aMOYHBIA OTPOCTOK Y3KUHM MONEPEYHBIH, Tpydo
MCUEPUYCH MaJIbIM KOJUYeCTBOM 00po3a. CpearHHas cenra c3a1u He JOCTUTaeT
3aMOYHOTO Kpas, a CHepeAu AOXOAUT 1O IMOJOBHUHBI JUIMHBI OpaxualbHOU
CTBOPKH.

PacnpocTpanenne. Apean 3Toro Bua npocrupaercs ot Moica [loBopot-
HBIM Ha ceBep BAOJIb MoOepekuil a3uaTckoro marepuka o 3ai. lllemnnxosa, oH
XOPOIIIO U3BECTEH Yy 3ala/HbIX U BOCTOYHBIX OeperoB KamuaTku, y cpeaHuX U
CeBepHBIX 0CTpoBOB Kypriibckoil rpsiasl, y Komangopckux ocTpoBOB Uy 0-Ba
Vuumak (AJieyTCKHe OCTpOBa).

CaeaeHus mo 3k0j10ruM. /[namna3on pacupocTpaHeHus Mo BepTHKaiu 31—
467 m. B Tlpumopse y MBICOB Ha CKaJIbHOM W TaJ€YHOM TPYHTE B JHAIa30HE
ryoun 47-117v gocturaer mwiotHoctu 40 3K3./M2.
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PHYLUM BRACHIOPODA

Olga N. Zezina

General characteristics

Brachiopods are solitary marine bivalve coelomateeitebrates, which
are symmetrical as related to axial section, nortoathe plane of valve
closing. The shell is calcareous or chitino-phosiphét is attached to substrate
with a muscular pedicle or by secondary cementaBath pedal and brachial
valves of shell are layered inside with mantle aylages (lobes) of body-wall.
The epistome appears as a brachial fold in fronthef mouth (lophophore),
situated between the mantle lobes and armed waméntous tentacles. One
or two pairs of metanephridia also serve as coettutis. All brachiopods are
dioecious.

This short description of the phylum, accepted boyhzoologists and
paleontologists, can be complemented with the Wohg details.

Since the brachiopod systematics is based chigflyfassil material,
identification of their families, genera and spscieelies mainly on the
differences in the structure of shell and brachialeton (loop), supporting the
lophophore — a respiratory and feeding (suspensemimenting) apparatus.
The differences include: absence or presence obwaranals, normal to the
shell surface, or of their ends (pores). This fematis easily discerned in
transparent young specimens. In adults, pores ea@edn in a fracture or at the
inner surface of the shell, mostly near the maagimalves out of the fields for
muscle and gonad attachment, which is usually emvewith compact
homogenous layer.

Unlike bivalves, having right and left valves, dnapod shell valves are
named pedal (ventral) and brachial (dorsal) ones.tiie basis of newly
obtained data on embryonal development it was ssggpthat both brachiopod
shell valves belong to the dorsal side by theigiar{Nielsen, 1991; Malakhov,
1995). Therefore, “brachial” and “pedal” are the sh@roper names for
brachiopod valves. Pedal valve has an aperturar(fen), through which a
pedicle goes out. Inside shell a pedicle is attddioethe surface of a pedal
valve with a muscle. Lophophore and skeletal stmes, supporting it, are
located in a brachial valve.

The hinge, insuring tight junction of the two vadyesven in dead and
fossilized specimens, may have or lack the cardmmatess, situated at the
middle of the shell posterior. In addition, it bedringe plates, connecting
crural bases to the middle septum and to marginsiofe-sockets. Two
symmetrical teeth (dents) of the pedal valve ara junction with the walls of
hinge-sockets of the brachial valve, so tight thatvalves cannot be disjoined
without breaking the hinge.

26



The bases of the brachial skeleton (crura) mayigeothe only support for
the lophophorgas in representatives of the order Rhynchonellmragrow
towards the shell anterior to form a loop, withatsterior part bridged with a
transverse beanfas in representatives of the order Terebratulitta)some
terebratulid species (e.g. those of the gehemebratuling, the inner crural
appendages, directed towards each other, knitrio, fingether with the crura
and transverse beam, a closed ring. Long-loopedhlaiaskeletons (as in
families Laqueidae, Tythothyrididae, Terebratal@jlare developing at the top
of the median septum and knit with crura (by meaindescending branches)
only at the later stages of ontogenesis. In adwhifeens such complicated
skeleton is gradually losing its original connentigith median septum during
the growth and development of a specimen (conrgediemds resolve), and
forming a very long loop free of connection (agOaptothyris adam¥i A set
of genera in families of long-loop terebratulidsiay makes more or less full
row of ontogenetic stages, which is seen well #srént levels of brachidium
development. In the Sea of Japan, two genkeagbrataliaand Coptothyris
make up a fragment of such a series in the fanehefrataliidae. In the Bering
and Okhotsk Seas an analogous series in the famythothyrididae is
presented by a regressive series of three geDeratothyris, Tythothyris, and
Simplicithyris (Zezina, 1979). Lophophores can have the same huology
with different brachial skeletons: in short-loop&drebratulinaand in long-
looped formsLaqueus, Diestothyris, Terebratalia, Coptothydemplicated
three-lobed lophophores (with two loop-shaped dalwes and one spiral-
shaped middle lobe) can be differentiated only lyrphological features of
skeletons and by the presence or absence of stpeditarbonate spicules in
soft tissues.

In feeding animals, filamentous tentacles of thghtgphore, bearing cilia
on the lateral and frontal sides, form a mobilelwBhe wall blows the water
from the inhalant to exhalant chamber of the macsléty, precipitating food
particles (mostly flake-like remnants of planktdmacteria and coagulated
colloidal particles) and carrying them to the feggdgroove, which takes them
further to the mouth. Hard and extremely large ipl@d initiate rejection
reaction: one or several tentacles bend to let sirat#e particles through the
wall to the exhalant chamber. When the concentratioundesirable particles
is extremely high (in particular, at mineral susgen and coarse plankton of
high density), the valves close, and the animglssteeding. Reduced hind gut
and lack of anus is a distinction of articulate diapods (Testicardines).
Undigested food remnants concentrated in the amt@art of the digestive
tract are expelled through the mouth by periodicdle closures. The same
mechanism is used for sexual products to be expeipawning is studied in
detail only for Hemithyris psittaceain the White Sea. Females of some
Mediterranean, Antarctic, and high boreal spediee [atter presented by the
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cancellothyroidCnismatocentrum parvuinom the Sea of Okhotsk) are known
to nurse the embryos and larvae in the mantle caifMalakhov, 1976). It is
supposed that breeding of brachiopods takes plaspring and in autumn.
Larvae of articulate brachiopods do not feed arahs®ttle near their parents,
sometimes just on the surface of nearby adultsotm fcrowds which can
consist of different species. It is a very rareaston to find larvae of articulate
brachiopods in plankton.

Sometimes zoologists consider brachiopods as antaikbigher rank than
the Phylum (Beklemishev W.N., 1964, 1969; BekleraisIiC.W., 1979), in
particular, as subdivision Brachiopoda of divisiBitateria (of the same rank
as subdivision Deuterostomia). In recent timesuihigy of brachiopods as the
phylum has been called in question (Starobogatf00&, b), and inarticulate
linguliform brachiopods with chitino-phosphate ¢bdilave been considered as
Pleuropygia in the phylum Tentaculata (or Podaxotugether with phoronids
and bryozoans. But here inarticulate brachiopods aut of consideration
because they are not found in the Russian watdrediea of Japan.

Nowadays most of zoologists, paleontologists, ewibgists and
biochemists-genetics (Kussakin, Drozdov, 1994; Mab&, 1995; Williams et
al., 1996, 1997; Cohen, Gowthrop, 1997; Peck etl@PB7; Cohen et al., 1998
a, 1998 b; Lueter, 2000; Ruppert et al., 2004) afrehe opinion that the
phylum Brachiopoda is a united one. In accordanite the system of high
rank taxa (Williams et al., 1996), accepted for le& publication of “Treatise
on Invertebrate Paleontology, Part H Brachiopo@&iged)”, there are three
subphyla in the phylum Brachiopoda: Linguliforme@raniaformea and
Rhynchonelliformea. Among 8 classes of recent aassif brachiopods
(Lingulata, Paterinata, Craniata, Chileata, Obatall Kutorginata,
Strophomenata, Rhynchonellata) only three onesegmesented in the recent
fauna (Lingulata, Craniata and Rhynchonellata) amdy the last one is
represented in the Russian waters of the Sea ahJap

The idea of brachiopods as rare animals in recerine fauna is not
correct. 26 families, 116 genera and more than S@#€cies show that the
diversity of recent forms is great. Fossil taxa i@@e numerous, but they are
divided into many time periods and studied too llgc®iversity of fossil taxa
is reflected in a big number of specialists stugyithem. The most
paleontologists-brachiopodologists study Paleoraia. Carbon and Perm are
the time when brachiopods were in the most floumglstate. Recent forms
represent the tops of different phylogenetic braschvhich appear mostly in
Cretaceous and Paleogene. Recent brachiopods avwenknom the northern
seas of Europe, Asia and America up to the Antardihe most number of
species of recent brachiopods is known (ZezinagL97 the tropical zone
(31% of all recent species) and in the northerntrepical zone (32%).
Geographic ranges of the species are very diffelmritmostly as large as the
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ranges of other groups of bottom invertebrates,thisdfact disproves the idea
of special big endemism in brachiopod fauna (it was common opinion
before the 70s of the 20th Century). In the Northdemisphere circumpolar
arctic-boreal and North Pacific arctic-boreal speavith very large geographic
ranges are known. Deep-sea species (the deepdisigsrof living brachiopods
are known at 6.8 km and of empty shells — at 7.6 kave especially large
ranges along meridian and in the Southern Oceamndrdhe Antarctic
Continent. These species are usually very eurybathes. The most recent
species are confined to outer margin of shelf guukupart of slope where the
belt of suspension-feeders is noted all aroundwaeegld. In Primorye region
we can see this belt well with three species atwadte brachiopodsaqueus
vancouveriensis Diestothyris frontalis, Terebratalia tisimanpaand at the
continental slope off Peter the Great Bay (at thptlis 700-1600 n)aqueus
vancouveriensidorms spots of oligomixed communities where thieges
reaches density up to 3000 sg/Bommunities with brachiopods in leading
position show location of natural deep-sea bottaofilter, which together
with shallow-water suspension-feeding communit@sns a strong system of
marine self-cleaning. Brachiopods can be good atdrs to estimate the
condition of this system, if we follow up changesdensity and size structure
of their populations.

Methods of identification

For taxonomic aims the 70% alcohol fixation is thest. During field
works 4% solution of formalin with seawater is abie, but later in a
laboratory formalin must be replaced with alcohol avoid dissolution of
brachial skeleton and spicules in soft tissuedixked specimens lophophoral
tentacles curl and filtering wall dissociates. Sifgs in lophophore, in anterior
body-wall and in mantle lobes are seen well undeodular microscope but
for deeper investigation and for photo it is neagegdo cut out the spicules
together with a piece of soft tissue in order tokengreparation in glycerin.
The simplest way to study brachial skeletons istamine them in empty
shells of dead specimens. All details of skelet@usually kept well in closed
shell full of mud, and it is necessary only to wastarefully under thin water
jet in Petri dish. If there are no dead empty shellthe sample, an average
living specimen has to be chosen in order to hailuring 15 minutes in thin
solution of KOH or NaOH. Then soft tissues decongpasd all details of
skeleton become well seen, but when we wash andcdés the preparation, it
will unfortunately crumble very soon, because k#lston elements composed
of separate fibers are consolidated with organidrimjawhich we crush in
alkali together with lophophore.

The main literature: Hatai, 1940; Konzhukova, 1957; Zezina, 1979,
1985, 1997.
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Systematic part
Class Rhynchonellata — articulate brachiopods

Valves are connected not only with muscles but algh hinge (valves
can be separated when the hinge part of the shedlestroyed), which is
composed of two symmetric bulbs (teeth) at thessiofeposterior (cardinal)
margin in pedal valve and of corresponding hingekets in brachial valve.
Gut is blind and has no anus.

Among 10 orders of rhynchonellate brachiopods (@®tbida, Orthida,
Pentamerida, Rhynchonellida, Atrypida, Athyridi&piriferida, Spiriferinida,
Thecideida, Terebratulida) only three ones areesgted in the recent fauna
(Rhynchonellida, Thecideida, Terebratulida), and lyontwo ones
(Rhynchonellida and Terebratulida) occur in the &e#apan.

KEY TO ORDERS OF THE CLABHYNCHONELLATA

1(2). Brachial-supports (crura) look like shorttpkg which are going off hinge
(cardinal) margin and are not jointed to transvdmsed or to middle
septum. Shell has no pores. Lophophore consistsvefconical spiral
lobes (spiroloph) ... Rhynchonellida (p. 30)

2(1). Brachial-supports (crura) join each otherhwtitansverse band (to form
free loop) or join to complicated brachial skeletwhich is formed at the
top of the middle septum elevating up the valvetdsot Shell is porous.
Lophophores are from the most simple round (trampio) to threelobate
(plectoloph) or multilobate (ptycholoph) ......... Terebratulida (p. 32)

OrderRhynchonellida Kuhn, 1949

Biconvex or plane-convex shells with curved hingaxgm and rostriform
top of pedal valve (beak). Brachial skeleton is posed of two curved
appendices.

The order is represented in the recent fauna ofFtreEaster Seas with
one family, one genus and one species.

Family Hemithyrididae Rzhonsnitskaya, 1965

Ribbed or radially striped shells with short flabhial supports (crura).
Outer hinge plates are very small or absent. Theme two pairs of
coelomoducts.
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GenusHemithyris Orbigny, 1847

Type speciesAnomia psittace&melin, 1790.

Posterior part of pedal valve (beak) is slightlyvad. Deltidial plates
which limit foramen anteriorly do not meet eachestand are disjunct. Dental
plates which connect the teeth to the bottom ofapedlve are strait and
vertical. In the top part of pedal valve the peglicbllar (suspended anteriorly)
is suspended with short median septum or with seggdtal roller. In brachial
valve cardinal process and inner hinge-plates bserd, and a short median
septum does not reach the top of valve. Gonadsetcelate.

Hemithyris psittacea (Gmelin, 1790)
(PL1,1-3 11, 1)

Anomia psittace@&melin, 1790: 3348.

Rhynchonella psittaceBavidson, 1887: 163-168, pl. 24, figs. 1-8.

Hemithyris psittaceaDall, 1920: 284-286; Hatai, 1940: 197-203, pl.fi§s.
64-67, 72-73, 77-78; Konzhukova, 1957: 71-73, pfigs. 13-16; Zezina, 1997:
44-45, fig. 27.

Description. Shells are up to 30 mm in length, from grayisbwom to
black, they are triangular in plan with roundedeaior margin, the outer
surface has thin radial stripes, pores are abshatls of young specimens are
hemitranslucent. Anterior commissure is uniplic@envex to brachial valve).
Crura reach ¥ length of brachial valve, they ae¢ fnd each of them is
reinforced with oblique rib from sides to the centf the shell. Two spirals of
lophophore (up to 5 turns in each) are forming som&h tops directed to
brachial valve and slightly inclined to the middiee of shell. There are no
spicules in soft tissues.

Distribution . The species has circumpolar range from the At©tean
up to the Bay of Maine and north-eastern coastrefGBritain in the Atlantic,
and to Kyushu (Japan) and Oregon (USA) in the Radif the northern part of
the Sea of Japan H. psittacea is found in isolatst@nces near western coast
of Hokkaido and off Tsugaru Strait without data tve depth of collecting
(Konzhukova, 1957).

Ecological data Vertical distribution: from low water line dowi 2078
m (5-916 m in Arctic and Far-East Russian seasyr Marup Island from the
side of the Sea of Okhotsk the species forms paipualavith density up to 50
sp./nf at the depth of 10 m (Zezina, 1997).

Remarks. Black and almost smooth specimens collected offetagtern
coasts of Japan are considered sometimes as sepgratiesHemithyris
woodwardi (=Rhynchonella woodwardAdams, 1863), which Hatai (1940)
offered to consider as subspedi®s/nchonella psittacea woodwardi
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OrderTerebratulida Waagen, 1883

Biconvex or rarer plane-convex shells, porous, sitlort usually curved
and rarer with straight hinge-margin. Brachial skeh looks like loop, which
is more or less complicated.

The species of this order form the main part oén¢drachiopod taxa and
consist of 18 families. In the northern part of thea of Japan this order is
represented by four families.

KEY TO FAMILIES OF THE ORDEREREBRATULIDA

1(2). Brachial supports are short (less than 1/Bra€hial valve in length), join
each other anteriorly by mean of transverse baddnait crural processes
which join each other in ontogenesis. There are-sttaped carbonate
spicules in soft tissues of mantle and lophophore. .........................
........................................................ Cancellothyrididae (p. 32)

2(1). Brachial supports are jointed to complicatedchial skeleton which
appears on middle septum and fills up almost wiroter space of shell.
Connection of brachial skeleton with hinge-margtar¢inal margin) or
with middle septum can be secondary lost duringgenesis. There are
no spicules in soft tissues.

3(4). Ribbons of brachial skeletons keep connectionhinge-margin of
brachial valve and to middle septum, and also cciore of ascending
branches of skeleton to descending branches dalidge of specimen.
Deltidial plates join each other to close pedidmmen anteriorly (closed
fOramen) ... Laqueidae (p. 34)

4(3). Ribbons of brachial skeleton never have oséoconnection of ascending
branches to descending ones during ontogenesise ©re no deltidial
plates or they are small and never join each qtpen foramen)

5(6). Shells are not more than 20 mm in lengthnded in plan. Brachial
middle septum is connected strongly to branchedrathial skeleton
during all life of specimen ......................... Tythothyrididae (p. 35)

6(5). Shells up to 46 mm in length, frequently tlzeg stretched transversely.
Connection of brachial skeleton to middle septuntobges weak or
disappears during ontogenesis ...................Terebrataliidae (p. 36)

Family Cancellothyrididae Thomson, 1926

Shells are biconvex or plane-convex, ribbed or séany smoothed.There
are no hinge-plates. Crura are straight with cylmgrofile. In advanced taxa
crural appendices join each other to form a rirggetber with transversal band
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of short free loop. Lophophore is plectolophoussionplified. Anterior body
wall and lophophore are full of spicules.

The family includes no less than 17 fossil MesoZoenozoic genera and
8 recent ones Qancellothyris, Terebratulina, Murravia, Chlidonopia,
Agulhasia, Eucalathis, Bathynanus, Nanacalgthkmong them the genus
Terebratulinais the most usual and rich with species.

GenusTerebratulina Orbigny, 1847

Type species:Anomia retusd.innaeus, 1758 (recent North Atlantic
species).

Biconvex shells with thin radial sculpture. Hingeurgin (or cardinal
margin) is short and almost straight. Deltidial tpta are disjunct (open
foramen). Pedicle collar is short but expressedl.weédicle connects to
substrate by means of brush-like surface with nooeershort filaments
(rhizoids). Brachial skeleton is short and look&eliring, formed with
transversal band and crural processes.

There are no less than 27 species in recent falutre dVorld Ocean. In
the northern part of the Sea of Japan only oneapecknown.

Terebratulina crossel Davidson, 1882
(PL1L,7-911,2,3

Davidson, 1882: 106, pl. 7, fig. 1; Konzhukova, 19%7-19, text-figs. 10-11,
pl. 1, figs. 6-11.

Description. Shells are up to 46 mm in length, yellowish oracne drop-
shaped in plan, length is more than the maximunthwiélnterior commissure
of the valves is from rectimarginate (straightutaplicate (convex to brachial
valve). Deltidial plates are narrow and disjunctdon open foramen. Cardinal
process is large fun-shaped and overhangs anteriabp of brachial skeleton
forms a ring stretching transversely with transakfsand convexed to pedal
valve. Numerous ribs are flat and their width ig& than the width of furrows
between them.

Distribution. Widely distributed boreal Pacific species. It rsolvn from
the Gulf of Anadyr to Kii Strait (Japan) and to tNewport Bay (USA). A
single specimen was found in the Sea of Japan: ®&enalin coast at 49° N
(Konzhukova, 1957).

Ecological data.The species lives at the depths of 110-375 m.

Remarks. Terebratulina crossei differs from two other fastrn species
(T. unguicolaandT. kiiensi3 in yellow or cream colour of the shells and it fl
ribs.
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Family Laqueidae Thomson, 1927

The teeth are supported with teeth-plates or hhiwokdned bases. Inner
hinge-plates form hinge-furrow together with midgkeptum. Descending and
ascending branches of brachial skeleton join edoér avith ribbons during all
life of a specimen.

The family includes 8 genera known in the recening of the World
Ocean: Laqueus, Frenulina, Aldingia, Jolonica, Pictothyri€Compsoria,
Ecnomiosia, Shimodaidn the northern part of the Sea of Japan only one
genus and speciésqueus vancouveriengsfound.

GenusLaqueus Dall, 1970

Type specieslaqueus erythraeuBall, 1920.

Shells are smooth with large pores. Back part afapealve (beak) is
strongly curved and has sharp side ribs. Deltiglates are conjunct and
concave. Pedicle collar is overhung. Cardinal ppsde absent. Ribbon-like
connections between the branches of brachial skeletd middle septum are
well expressed and keep even in senile specimens.

Remarks. Systematic of the genus is not sufficiently studaeéull length.
There are 12 species at the Northern Pacific, amatynof them can be
considered as synonyms. Type species living neacdbt of California differs
from L. vancouveriensienly in its red colour. In the northern part oétBea of
Japan one species of the genus is known.

Laqueus vancouveriensis Davidson, 1887
(PI. 1,11, 27 11, 7; I, 10-13

Laqueus californianus var. vancouverienBiavidson, 1887: pl. 18, figs. 8-10.

Laqueus jeffreys? Dall, 1895: 726.

Laqueus erythraeu® Dall, 1920: 350.

Laqueus vancouveriensKertlein, Grant, 1944: 147-151, pl. 17, figs. 1b-1
pl. 18, figs. 15-21, text-fig. 32.

Laqueus californianusMacKinnon, Long, 2000: 87.

Description. Shells are up to 55 mm in length, dirty -yellogveenish-
gray, yellowish-brown, sometimes with rose shadéated, romboid-oval in
plan, thin, smooth, without plication anteriorlye&k is strongly curved and cut
with small foramen, which is sloped to pedal vakepithyrid foramen).
Pedicle is thin, smooth, long. In brachial valvaeldie septum extends forward
from the top of shell to 1/3 of the shell length.

Distribution . L. vancouveriensiss widely distributed in boreal zone of
Pacific from the Navarin Cape along the Asian caadPeter the Great Bay,
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Tsugaru Strait and Sagami Bay, and along Americastcto San-Diego at the
depths of 2-1600 m.

Ecological data In the northern part of the Sea of Japan theispeas
usual and numerous at the depths of 52—142 m (6p &p./M) from Peter the
Great Bay to the Tatar Strait. Off Peter the Gigay at the depths of 700—-
1000 m the species forms oligomixed associatioh gjfiots of highest density
up to 3000 sp./M(Popov, 1975).

Family Tythothyrididae Zezina, 1979

Small (up to 20 mm in length) inflated almost sptershells with large
open foramen, smooth, gray or white with rose nmar@rachial skeleton
develops at the back part of free margin of middéptum as bifurcate
ascending branches.

The family is represented in the Northern Pacifithw8 genera, which
form hypomorphal row fronbiestothyriswith complete brachioal skeleton to
Tythothyris with underdeveloped crura and without descendirapdhes of
brachial loop, and t&implicithyriswithout crura, descending and ascending
branches of brachial skeleton.

GenusDiestothyris Thomson, 1916

Type species Terebratula frontalisviddendorff, 1849.

Gray smooth shells with thick valves, large foranaga strong straight
teeth-plates. Cardinal process large. Middle septumdult specimens looks
like stock supporting brachial skeleton anterioiDescending and ascending
branches are well developed.

The genus is monotype.

Diestothyris frontalis (Middendorff, 1849)
(PL. 1,4-6 11, 4; 1ll, 8,9

Terebratula frontaligviddendorff, 1849: 518-519; 1851: 241, pl. 18sfi§—-14.
Terebratellafrontalis Davidson, 1887: 86, pl. 15, figs. 1-8.
Diestothyris frontalisThomson, 1916: 504.

Description. Strong ashy-gray or yellowish-gray shells up @r@m in
length, round or oval-round in plan. Anterior comssure is convex to pedal
valve (sulcate). Posterior part of pedal valvenitated, foramen is large and
open. Deltidial plates are narrow and rudimentahcBial middle septum is
low posteriorly and steeply lifts at 1/3 of the d¢im of valve; descending
branches link the septum to cardinal margin throcigina; ascending branches
form a ring at the top of septum. Gonads are thruik bilobate.
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Distribution . Pacific boreal species known from the Aleutialarids to
Peter the Great Bay and the Tsugaru Strait aloagdast of Asia, and to the
British Columbia (Canada) along American coast.

Ecological data. The species is distributed along the vertical es¢adm
littoral zone to the depth of 435 m. In Primore frontalis is usual to the
depths of 50 m where this species reaches dertsitytd00 sp./fh It is the
most numerous in the Sea of Okhotsk, wHerdrontalis reaches density 900
sp./nf at the depth of 121 m off the mouth of ShelikhowBat the interdial
zone O.G. Kussakin found this species in splits @derns of the stones and
rocks at the western shores of Kamchatka near Bgi-{Babushkin Cape).

Family Terebrataliidae Cooper, 1973

Large shells (up to 46 mm in length) rectimarginatesulcate, with
smooth or ribbed surface. Dental plates can begdthwith thickened bases in
old specimens. Cardinal process is big, inner andrdiinge-plates are absent.
Brachial loop in adults keeps weak connection betwdescending branches
and middle septum (as ifferebratalig or loses this connection (as in
Coptothyrig.

The family includes two genera and three specissiluted near Asiatic
coast of the Northern Pacific.

KEY TO GENERA OF THE FAMILVEREBRATALIIDAE

1(2). Shells are with well expressed radial ribkjolr are triangular in section.
Ribbon of brachial skeleton loses its connectiothwniddle septum in
adults completely ... Coptothyris(p. 36)

2(1). Shells are smooth or with concentric lines ggpbwth. Descending
branches keep connection with middle septum duaihgjfe, sometimes
this connection looks like a thread or like a dbtime in soft tissue of
AAUILS ..o Terebratalia(p. 37)

GenusCoptothyris Jackson, 1918

Type speciesMagasdlaadams Davidson, 1871.

Shells are round or transversely oval in plan, ipldate, with rough
irregular radial ribs. Pedal valve is more convieant brachial one, which can
be plane and even concave. Anterior commissureomyex to pedal valve
(sulcate). Hinge margin is long and slightly curv&ental plates are strong.
Middle septum in brachial valve is reduced in aslulbop of brachial skeleton
is ribbon-shaped and free.

There is a single recent species in the genus.
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Coptothyris adamsi Davidson, 1871
(Pl 1,1G; 11, 5; 111, 1, 2

Terebratula grayiDavidson, 1852: 76 (preocc. Davidson, 1848, fidéarA
1947).

Magasella adamdbavidson, 1871: 307.

Waldheimia grayDavidson, 1886: 54, pl. 10, fig. 4.

Coptothyris grayi Thomson, 1927: 247; Markovskaya-Avdeeva, 1976:, 113
figs. 264, 265.

Coptothyris adamsAllan, 1947: 497-498; Zezina, 1997: 68.

Description. Large roughly ribbed shells, variable in shamenfrround or
almost pentagonal to semicircular and triangulewmf oval to transversely
stretched. Hinge margin is straight or slightlyvad, being longer or shorter
than the width of shell. Beak is short, almost igifg foramen is large
transversely oval, deltidial plates are triangul@sjunct, usually destructed.
Side ribs of beak are well expressed and form dgu&ar almost plain area.
Rough radial ribs bifurcate near the shell margamcentric growth-lines are
well seen marked out with intensive rose colourtbe general yellowish
background of shell. Cardinal process is narromsvarsal, hinge platform
fused with middle septum, which reaches half oflldbagth in young
specimens, but is reduced in adults. Free looglults stretches anteriorly to
4/5 of the length of brachial valve.

Distribution. The species is known around the Japanese Islands f
southern shores of Hokkaido to Kyushu and alondiental slopes of Asia
from the Korea Straight to 48° N (Konzhukova, 1957)

Ecological data Vertical range is 2—353 m. The species is knowefl in
Peter the Great Bay from Furugelm Island to Povgtio€ap at the depths of
3-20 m, but it is not numerous. Maximal densityp4rs” is found in Vostok
Bay at the of depth 3—4 m. Beautiful shells of $pecies often become a prey
of tourists and fanciers of marine rarities. At tbeme time, the species is
subtropical endemic with confined geographic rarege] its ontogenesis has
principal significance for systematics. Soptothyris adamss included in the
Red Book of Russian Federation (Zezina, 2001).

GenusTerebratalia Beecher, 1893

Type speciesTerebratula transvers&owerby, 1846 (recent north-
Pacific species).

Shells are smooth. Anterior commissure is straighttimarginate) or
convex to pedal valve (sulcate). Deltidial plates asually disjunct, rarely
meet each other but never conjunct. Pedicle c@dlahort overhung; dental
plates are weak. There are thickenings betweeninsagj hinge-sockets and
cardinal process. Descending branches of bracbogd have thin connection
with median septum during all life of specimen.
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Systematic of the genus is not studied well. Theme two species in
Russian waters of the Sea of JapEerebratalia coreanicandT. tisimana

KEY TO SPECIES OF THE GENU&EREBRATALIA

1(2). Shells are gray (sometime rose-pink) withany traces of radial design
.................................................................... T. tisimana(p. 38)

2(1). Shells are orange and red with intensivefaedshaped radial rays ......
PPN R o1 ¢ =-1¢ [ (o7 (s JRC1S))

Terebratalia coreanica (Adams et Reeve, 1850)
(PI. 1,12, 13111, 3, 9

Terebratula coreanicaddams, Reeve, 1850: 71, pl. 21, fig. 3; Davidsb®87:
81-83, pl. 13, figs. 3—-4.

Terebratalia coreanicdall, 1920: 345.

Terebratalia coreanica coreanidéonzhukova, 1957: 27-28, pl.2, figs. 8-15.

Description. Shells are up to 46 mm in diameter, round or avdéngth
direction. Brachial valve is concave along middie) pedal valve has proper
keel-shaped prominence. Deltidial plates are tu#rg they meet each other
anteriorly but never conjunct. Shell is entirelyaoge-red or is coloured with
white and red radial rays. Concentric lines of gtoare marked with intensive
red tint.

Distribution. Geographic range of the species is stretched dRaugfic
coast of Asia from Quingdao (China) to Rynda Bagni®rye), the species is
known also near southern-east coast of Sakhalimaadthe Japanese Islands
from the Tsugaru Strait to the Korea Strait. A gngpecimen was found near
the coast of Primorye (Rynda Bay) without data lo@ depth (Konzhukova,
1957).

Ecological data.The species lives at the depths of 13-287 m.

Terebratalia tismana (Nomura et Hatai, 1936)
(Pl. 1,14, 15, 1611, 6; 1ll, 5-7)

Diestothyris tisimandNomura, Hatai, 1936: 131-134, text-figs. 1-10.

Tisimania tisimanaddatai, 1938: 203.

Diestothyris(Tisimanig tisimanaHatai, 1940: 274-275, pl. 4, figs. 1-4, 7, 9.

Terebratalia coreanica occidentiSonzhukova, 1957: 29-31, pl. 3, figs. 1-12,
pl.4, figs. 1-4.

Terebratalia coreanica ochotiddonzhukova, 1957: 31-35, pl. 4, figs. 5-8, pl. 5,
figs. 1-4.

Terebratalia coreanica beringiandonzhukova, 1957: 35-36, pl. 5, figs. 5-8.

Terebratalia tisiman&ezina, 1970: 446—-449.

Terebratalia(Tisimanig tisimanaZezina, 1997: 66—67, figs. 41, 42.
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Description. Shell of gray colour with length up to 42 mm haschk
valves, pores are very dense. Anterior commissugtraight (rectimarginate).
Deltidial plates do not meet each other and foramespen anteriorly. Outer
surface of shell is smooth with concentric linesgodwth at the anterior part.
Pedicle collar is wide, striped with longitudinahds. Dental plates are
weakened near the bottom of pedal valve. Cardimakcgss is narrow,
transversal and covered with small numerous furrdwddle septum does not
reach hinge margin and stretches anteriorly u@tbdf the brachial valve.

Distribution. The species is distributed from the Povorotny (Rgier the
Great Bay) to the north along the coast of Asi&hbelikhov Bay. It is known
well near western and eastern coast of Kamchatkaynd Middle and
Northern Kuril Islands, near the Commander Islaatsl off the Unimak
(Aleutian Islands).

Ecological data.Vertical range of distribution is 31-467 m. InrRarye
near capes on rocks and stones at the depths @l 4% the species reaches
density of up to 40 sp./m
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Taoauua |. OOmmii BUA pakoBHH OPaxHOIOA CO CTOPOHBI OpaxuaabHOM CTBOP-
KM, cOOKy 1 criepeu (menaabHON CTBOPKOI BHU3), B HATYPAIbHYIO BEITHIHHY.

1, 2, 3 —Hemithyris psittacea;7, 8, 9 —Terebratulina crossei4, 5, 6 —
Diestothyris frontalis;10 — Coptothyris adamsill, 17— Laqueus vancouveriensis;
12, 13-Terebratalia coreanical4, 15, 16- Terebratalia tisimanaa — genpruguans-
HbIC IINIAaCTHUHBI, b — PEKTUMapruHaTHas JIMHHUA CMBIKaHUSA CTBOPOK, C— CyJIbKaTHasd
JIMHUA CMBIKaHHA CTBOPOK, d — YHUIUIMKAaTHas JIMHUA CMBIKaHHA CTBOPOK, f - Q)opa-
MCH

Plate I. General view of brachiopod shells from the dil@ttof brachial valve,
side and front views (pedal valve down), full scale

1, 2, 3 —Hemithyris psittacea?7, 8, 9 —Terebratulina crossei4, 5, 6 —
Diestothyris frontalis 10 — Coptothyris adamsill, 17 —Laqueus vancouveriensis
12, 13 —Terebratalia coreanical4, 15, 16 -Terebratalia tisimanaa — deltidial
plates; b — rectimarginate anterior commissui®;— sulcate anterior commissure;
d — uniplicate anterior commissuffe: foramen
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Taoauna 1. Cxemsl pacnonoxenusi 10GpodopoB U OpaxuaibHbIE CKEIETHl Y
B3pOCIIBIX 0CO0EH Opaxuomno.

1 —Hemithyris psittacea2, 3— Terebratulina crosse# — Diestothyris frontalis;
5 — Coptothyris adams® — Terebratalia tisimana7 — Laqueus vancouveriensis—g
3aMOYHBIN OTPOCTOK, h — 3yOHBIE sIMKH, K — KpYpbI, M — KpypajbHbIE OTPOCTKH, N —
MorepeyHas MepeKiaiiHa OpaxuaibHOU MeTIH, O — CPeAMHHAs cenTa OpaxuaabHON
CTBOPKH, ) — HUCXOJISIINME BETBU OpaxHalibHOTO CKeJleTa, I — BOCXOJISIINE BETBU Opa-
XHaJIbHOI'0 CKEJeTa, S — HApY>XHBIC 3aMOYHBIC IUIACTHUHBI, t— BHYTPCHHUC 3aMOYHBIC
IUJIaCTUHBI, V — 3aMOYHBIH KET000K

Plate Il. The schemes of lophophores arrangement and brakeetons in
adult brachiopods.

1 —Hemithyris psittacea2, 3 —Terebratulina crossei4 —Diestothyris frontalis
5 — Coptothyris adamsi6é — Terebratalia tisimana7 — Laqueus vancouveriensis
g — cardinal proces$t — hinge-socketsk — crura;m — crural processes;— transversal
band of brachial loopp — middle septum of brachial valve;— descending branches
of brachial skeletonf — ascending branches of brachial skele®r; outer hinge-
plates;t — inner hinge-plates; — hinge furrow
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Taomuua lll. OGumwmii Bux pakosun (1-6, 8, 9, 11-13) GpaxuaiabHbIA CKEICT
(7, 10)6paxuonon u3 SIMOHCKOTO MOpSL.

1, 2 - Coptothyris adamsi (3an. Iletpa Bemukoro; mmuaa 34 wMM);
3, 4 — Terebratalia coreanica(fOxnass Kopest, 3a1. Monrums, mmuaa 20 mMwm);
5-7 —Terebratalia tisimanamo6epexbe IIpumopss, Mbic benkuna; mmHa 38 Mm);
8, 9 —Diestothyris frontaligmo6epesxne [Tpumopss, Mbic Huzmennsiit; puna 15 mm);
10-13 —Laqueus vancouveriens{d0-12 —mobepexnse IIpumopbs, Mbic beskuHa,
mmuaa 51 mm; 13 —3ain. Ierpa Bemukoro, mauna 34 mm). Komnekuun MHCTHTYTA
ouonorun mopst JIBO PAH (Bnaausoctok), hotorpaduu A.B. YepHbiieBa

Plate Ill. General view of the shells (1-6, 8, 9, 11-13) hrathial skeletons
(7, 10) in brachiopods from the Sea of Japan.

1, 2 - Coptothyris adamsi(Peter the Great Bay, length 34 mm);
3, 4 — Terebratalia coreanica(South Korea, Yongil Bay, length 20 mm);
5-7 — Terebratalia tisimana(Primorski Krai, Belkin Cape, length 38 mm);
8, 9 - Diestothyris frontalis (Primorski Krai, Nizmennyi Cape, 15 mm);
10-13 —Laqueus vancouveriens{d0-12 — Primorski Krai, Belkin Cape, 51 mm;
13 — Peter the Great Bay, 34 mm). Collection of lmstitute of Marine Biology
(Vladivostok), photos by A.V. Chernyshev
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THUII PHORONIDA — ®OPOHMU /IbI

E.H. Temepesa

OO0mas xapakTepucTuKa

@OpOoHUABI — 3TO HCKIIOYHATEIBHO MOPCKHE >KUBOTHBIC, UMEIOIINE BCE-
CBETHOE pacrnpocTpanenue. B Hacrosmiee Bpems B tunie Phoronidasacunreisa-
ercs 12 onmcanusix BuaoB (Emig, 1979;Temepera, Manaxos, 1999; Temepe-
Ba, 2000).B3pocibie popoHuap! 001a1aI0T YepBeOOpa3HbIM TesioM (Tadu. |, 1, 2
U J)KUBYT B BbIJCIsAeMbIX UMH TpyOkax (tabum. Il, 1, 2). Ctenku TpyOku o6paso-
BaHbI 3aTBEPICBIINM XUTHHOBBIM cekperom snutenus (Hyman, 1958, 1959)
camu 1o ce0e TpO3payHbl M 3JIACTUYHBI, OJJHAKO y HEKOTOPHIX BHJIOB HHKPY-
CTHPOBAHBI U YKpeIuleHbl YacTuiamu rpyHTa (tabdmn. Il, 1, 2). Cpeau dpoponug
BBIJICIISIFOT JIBE SKOJIOTMUYECKUE TPYIIbI: cBepIsiiie u necuansie (Emig, 1982,
1985). IlepBbie MoOCENsAOTCS B TOJIIE pakoBHMH MoUTtockoB (Acmaea,
Niveotectura, Chlamys, Crassostrea, Crenomytilusitfiton) u kamueii, Bto-
pble — B IeCKe, U UX TPYOKH MHKPYCTHPOBaHbI mecunHkamu (tadmn. I, 2; II). Te-
JI0 KHUBOTHOTO TIOJTHOCTBIO TIOTPYEHO B TPYOKY, M B BOAY BBITJISIBIBAET TOJb-
KO TOJIOBHOW KOHEI, HecyIu# 1mynansia gododopa (radmn. |, 2; 1l, 4, 5. {nu-
Ha TeJa BCerja MEHBIIE UIMHBI TPYOKH M CHIIBHO BapbHUPYET Kak B Mpeaenax
OJTHOTO BHJIa, TAaK M MEXKIY BUIAMH M MOXeT Koyiebarbces oT 1,5¢m (Phoronis
ovalis) mo 45 cm (Phoronopsis californica Okpacka Tea KUBBIX KHBOTHBIX
MOET OBITh MOJIOUHO-0€II0i, PO30BaToil, 3eJICHOBATON HIJIM KOPUUYHEBOH.

Bremne Teno Bcex (hopoHHI TOApa3AeNIeHO Ha MATh Y9acTKOB: Jododop
C LIymnanbllaMy, TOJIOBHOM y4acTOK, IEpeAHUIN U 3aJHUH TYJOBUIIHBIN y4aCTKU
u ammyna (TemepeBa, Mamaxos, 2001) fa6n. |, 1). ['omoBHOW KOHEI[ HeceT
710(o¢op, KOTOPHI BBIMOJHAET MUTAIOUIYI0 U AbIXaTelbHYI0 ¢GyHKuuu. Lly-
najbiia J0dodopa OKPYKarOT POT, KOTOPHI UMEET BUJl CEPIIOBUIHO HU30THY-
TOM SN ¥ MPUKPHIT SIMUCTOMOM (HaIPOTOBOM CKIIaAKOM). ['0JI0BHOM yuacToOK
Tena KOPOTKUN U CHAPYXKU C aHAJbHOW CTOPOHBI Teja 0003Ha4YeH ABYMsl Oy-
rpamu Metanedpuaues (tadu. Il, 3). [lepeqHuii TYIOBHIHBIA y4aCTOK — camast
JUTMHHAs 9acTh Tesa (OPOHMU], XapaKTEPU3yeTCsl CKIaI9aTOCThIO MTOKPOBOB U
CHOCOOHOCTBIO CUJIBHO COKPAIIaThcsl, YMEHbIIAsICh B JIMHY MOYTH B 2 pa3a U
BTSTUBasi B TpyOKy rojoBHOU Kowerl (tabum. Il, 3). 3agHuii TyJOBUIIHBIA y4a-
CTOK XapakTepu3yeTcs HauOONbIIUM (10 CPaBHEHHIO C APYTMMH YYacTKaMHu
TeNa) AMaMETPOM U TOHKHUMH TIOJYNIPO3PAYHBIMH MOKPOBAMH, Yepe3 KOTOPHIE
IIPOCBEUMBAIOT KPOBEHOCHBIE KAMMJUIAPHI U METIS KHUIIEYHUKa. TepMHHaIb-
HBI YYacCTOK TeJla — aMITyJia — uMeeT GopMy HeOOIBIIOTO IMy3bIphKa U Xapak-
TEpU3yeTCs CKJIaJ4aThIMU MOKPOBAMHU U CIIOCOOHOCTHIO CHIIBHO M3MEHSTHCS B
nuamerpe (taom. |, 1).

VY ¢opoHua pa3nuyaroT OpalbHYIO U aHAJIBHYIO CTOPOHBI Tena. C aHalb-
HOM CTOPOHBI XOPOLIO 3aMETHBI aHAIbHBIK Oyrop, Oyrpbl MeTaneppuaneB u
nBe «@eTBU» ododopa (tadun. Il, 3). Mopdonornyeckn cimHHasE CTOpPOHA Tea
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KHBOTHOTO YpPE3BBIUAIfHO YKOPOYEHA U € COOTBETCTBYET PACCTOSIHHE OT PTa
1o anyca. [lumieBapurensHblii TpakT uMeer U-o0pasHyro GpopmMy, poT U aHyc
COMKEHBI, TIOCIETHUI OTKPHIBACTCS HA aHAJTLHOM OYyrpe M HE OKPYXKEH IIy-
nanbuamu. Takum oOpa3oM, Bce 4yepBeoOpa3HOE TeNO JKUBOTHOTO MPEACTaBIIs-
€T coO0l BBIPOCT OPILIIOHON CTOPOHBI.

Mopdonorust GopoHUa 4Ype3BBIYAWHO O€qHA, W MO BHEIIHEMY OOJIHKY
MOXHO OINpeneNuTh Juiib pox. B tume Phoronidapasmuuaror aBa pona
Phoronisu PhoronopsisIipencraBurenu poga PhoronopsiskapakrepusyroTcst
HAJIMYMEM SIUACPMATbHON CKIaaKku (BOPOTHHYKA), pa3BUTOM 1Mo Jododopom
BJIOJIb BHEIIHETO psAJa LIyHaJlel] U OKPY’KaIoLIel KOJIbLIEBOE HEPBHOE CILIETE-
HUE. BOpOTHHYOK 0COOEHHO XOPOIIIO 3aMETEH MOl OMHOKYJIISIPOM 110 OOKaM | ¢
aHaIbHOM cTopoHbI TynoBuma (tadm. I, 3). Buasl pona Phoronismumenst Bo-
POTHHYKA.

s onpenenenus BUAOB (GOPOHU] HEOOXOJUMO M3y4EHHE TMCTOJIOTHYe-
CKHX CpPE30B, CICTaHHBIX Yepe3 KaKblid yJ9acTokK Temna. [IpudeM Iist TOIOBHO-
r0 yJacTKa Tella JIOJKHBI ObITh MTOJTy4YeHBI MOJIHbIE cepuu cpe3oB. [lonepeunsie
cpe3bl uepe3 ocHoBaHMe JI0Godopa MO3BOJSIIOT OMPENETUTh TUIT Jododopa u
MOJICYUTATh YMCJIO IIymajiel, KOTOpPOe BAaXHO IMpPU OIpeleseHur BUIOB. Jlo-
dbodop Bcex GpopoHu OunaTepaaTbHO CUMMETPUYECH, H €r0 CTPOSHUE SIBIISIETCS
Ba)XHBIM OIPEJCITUTEIBHBIM MPU3HAKOM. Y (OPOHH] pa3IM4aloT MSATh THUIIOB
ctpoenust mododopa: OBATHHBIN, TOAKOBOOOPA3HBIH, MEPEXOIHBIN K CIIUPAIb-
Homy (0,5 obopora), criupanbhbiii (¢ 1-4 000poTaMu) M XETMKOUAATBHBIN
(Emig, 1979Temepena, Manaxos, 1999) ¢at6u. llI).

VY OonpmmHCTBAa ()OPOHUI HENPEPBIBHBIA PsII IIyMauel PasoMKHYT C
aHATbHOW CTOPOHBI. 3/IeCh pacrojaraeTcs 30Ha 3aKJIaJKH HOBBIX MIyMalel]
(abopanbHast 30Ha pocTa), H TOATOMY HaXOISATCS CaMble KOPOTKHUE IIyNajibla.
Tonbko y ogHoro Buzaa ¢poponun — Phoronis muellerimeercs ve Tonpko abo-
paibHasi, HO M opasibHas 30HbI pocta (Mamkaes, 1962; Emig, 1979)ré6ux. I, 3).
[locnenusist pacmnonoxeHa ¢ OpajJbHONW CTOPOHBI TeNa. 31eCh MEIUAIbHBIE II1y-
nanbiia B 2—3pasza Kopoue jgarepanbHbix (Taou. |, 3).

Bce snemeHThI HEpBHOM cHCTEMBI (DOPOHMT 3aJE€TA0T B TOJIIE ITOKPOBHO-
ro 3nuTenus. B cocraB HEPBHOW CUCTEMBI BXOIST TOPCATLHOE HEPBHOE CILIE-
TeHue (pacnonaraercs MEXIy PTOM H aHYCOM), KOJIbIIEBOE HEPBHOE CIUIETCHUE
(TpoxomUT BIOJIL BHEIIHETO psijia MIymaiel] B OCHOBaHUM Jopodopa), TUraHT-
CKHE HEpBHBIC BOJIOKHA, WHTpadIHICpMalbHBI HepBHBIA Tiekcyc (Silen,
1954a).Ha nomnepedHbix cpe3ax uepe3 MepeIHuid TYTOBHIHBIN Y4aCTOK Tea y
pa3HBIX BUJOB (OPOHUI MOKHO OOHAPYKUTH ABa (IPaBOE H JIEBOE) WIIM OJTHO
(meBoe) nepBHOE BOJOKHO (Tab:. IV). Hucmo u quaMeTp TMTaHTCKUX HEPBHBIX
BOJIOKOH UMEET cHcTeMaTHyeckoe 3HaueHue. HepBHbIe BOJIOKHA MPOXOAAT B
TOJIIIIE AIHUTEIHS HAIIPOTHB JIATEPATbHBIX ME3CHTEpUEB. Y OONBIIMHCTBA (O-
POHH] AMAMETP HEPBHBIX BOJIOKOH He TpeBbimaer 10 Mxm (4—9 MkM), 1 oHM
MOTYT OBbITb OOHApPY>KEHbI TOJIBKO MPHU MOMOIIM UMMEPCHOHHOTO OOBEKTHBA
(rabm. 1V, 1). OgHako y HEKOTOPBIX (OPOHH] AMAMETP HEPBHBIX BOJIOKOH
BecbMa 3HaunTeneH — 30—40vkm (Tabm. 1V, 2).
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MyckynaTypa KOKHO-MYCKYJIBHOTO MEIIKa 00pa30BaHa CJI0eM KOJIBIIEBOM
U TPOAONBHON MycKynatypbl. Hanbomee MOIIHO MpOAOibHAs MYCKyJaTypa
pa3BHTa B IEpPEIHEM TYJOBUIIHOM ydYacTKe, TJIe OHa OO0pa3yeT CKIAIKH,
BJaroIMecs B moyiocTh Tena (tadu. 1V, 2). YV GopoHua BELIEISIOT YeThIpe THIIA
MIPOJIOILHOM MYCKYJIATYpPHI: TIEPhEBUIHAS, KYCTUCTAs U JBa THUIIA CHHIIUTHAIIb-
HOM MYCKyNaTyphl, KOTOpas XapakTepHa TOJBKO JUIsl OMHOTO BUAA (OPOHUT —
Phoronis pallida(Silen, 1952)fa6x. V).

Uwncno MBIIMIEYHBIX CKJIAIOK B OTJENBHBIX Kamepax IeJoMa sSBISETCS Of-
HUM W3 TJABHBIX CHCTEMATHYCCKHX MPH3HAKOB (POPOHHU[I, KOTOPHIH BIICPBEIC
Obul BBeleH B TakcoHOMHuI0 drtoii rpynnbl  Cenu-Jlonmammnom (Selys-
Longchamps, 1907]JIoacuet 4rcia JIGHT MPOAOIBHON MYCKYJIATyPhl BEACTCS
0 CIEAYIOUIeH cxeme:

OpanpHBIA ME3EHTEPUI
JleBblit natepanbHbIil Me3eHTepuit —|— [IpaBblil TaTepanbHbIi Me3eHTepHit

AHanbHBIN ME3EHTEPUN

OmnpenenuTh YUCIO JICHT MPOJIOIBHONW MYCKYJIAaTyphl MOKHO TIO Cpe3am
yepe3 MepeJHUi TYIOBHUIIHBIN ydacTok Tena (radm. VI). B TymoBumiHoM 1e-
JoMe (OPOHH]] HACUMTHIBACTCS MATh ME3CHTEPUEB. OPANIbHBIHN, aHAIBHBIN, UH-
TEePUHTECTHHAIBHBIN (IPOXOANT MEXAY ABYMs BeTBsiMH U-00pa3zHOro KuIed-
HHKA) U JICBBIH M MpaBblid jarepanbHbie (Tadn. VI). IlepBbie Tpu mMe3eHTepuUs
JeTSAT TYJOBHIIHBIA IIEJIOM Ha MPaBYIO W JICBYIO Kamepbl. JlomoiHUTENbHbIC
JaTepaibHbIC ME3CHTEPHUH JICIIAT [EJIOM Ha aHAJIBbHYIO M OPalbHYIO0 KaMepbl. Y
JBYX BUJIOB (DOPOHUJI HEKOTOPBIC M3 NEPEUUCICHHBIX ME3EHTEPUEB MOTYT OT-
CYTCTBOBATh, YTO SIBJISCTCS Ul HUX OIPEIACIUTEIbHBIM MpHU3HAKOM. Tak, y
Phoronis ovalisorcyrctBytor 00a marepanbHbIX Me3eHTepus, a y Phoronis
muelleri — neBsiii narepansHblii Me3eHTepuii (Mamkaes, 1962; Emig, 1974,
1979).

OmnpenenuTh JICBYIO U MPaBYIO KaMephl IeJI0Ma Y BUOB, UMEIOIIHUX TOJIb-
KO O7HO (Bcerja JieBOe) TMTaHTCKOE HEPBHOE BOJIOKHO, 04eHb npocto. [Toaxo-
JSAUIMM K HEpBHOMY BOJIOKHY ME3EHTEpU — JIEBBIN JlaTepaibHbli, TOrna Oau-
KaWlias K 3TOMy ME3CHTEpUIO Kamepa, cojaeprkamias KPOBEHOCHBIH COCYH —
JieBast opajibHasi, a Kamepa 0e3 cocyaa — yieBas aHanbHas (tada. VI). Coorser-
CTBEHHO, €Ile OJIHA TPAaHUIIA JEBOH OpaIbHON Kamephl — OpajibHbBI Me3eHTe-
pHii, a 1eBoil aHANIBbHON — aHANbHBIA Me3eHTepuil. OcTaBIIMIICS ME3EHTEPU —
NpaBbIi JaTepaNbHBINA, KOTOPBIHA JETUT MPaByl0 KaMepy IeJioMa Ha OpajbHYIO
(mpunekaryro K OpajJbHOMY ME3CHTEPHIO) W aHAIbHYIO (IPHUJISKAIIYI0 K
aHAJIBHOMY ME3CHTEPUIO).

VY BUIOB ¢ JBYMS HEPBHBIMH BOJIOKHAMH OIPEACIUTH KaMephl IejoMa
TpyIHEe: HauMHAIONIEMy MCCIIEOBATEII0 CHaval a JJaKe CIIOKHO IMOHATH, Ka-
KO M3 ME3EHTEpPHUEB, MOAXOASANIMX K HEPBHBIM BOJIOKHAM, MPaBbld, a KaKOW —
JICBBIH.
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Boo06me kpoBeHOCHas cuctema GOPOHUI 3aMKHYTast M cjaraercs u3 He-
CKOJIbKUX OCHOBHBIX KPOBEHOCHBIX COCYIOB: JBYX JI0pohopaibHbIX (KOJbIIE-
BBIX), TPEX MPOAOJILHBIX (IPaBBI U JICBBIN JaTepalibHbIC M MEAHATbHBIN). Y
Bcex (GopoHuj, 3a oqHUM HcKitodeHueM (Phoronis ovali$, oqun u3 Tpex mpo-
JIOJNIBHBIX COCYNOB (IIPaBblil) pelylMpOBaH Ha OOJBIIEM MPOTSHKCHUU Tela, U
Ha MOIMEPEYHbIX CPe3ax uepe3 CepeIMHy Tela MOKHO YBUAETh TOJIBKO JIBa KpO-
BEHOCHBIX COCyJa: JIEBbIM M MenuanbHbld. OJHAKO B 3aJHEM TYJIOBUIIHOM
y4acTKe, IJI€ PacHoJIOKEHbl TOHAJbl, TPETHI MPOAOIBHBIM COCYIl HMEETCS
(Temepesa, Manaxos, 2003).Y Phoronis ovalisia momnepe4Hsix cpe3ax uepes
CepelMHYy Tella BUAHBI BCE TPU MPOJIOJIbHBIX COCYA.

st Toro 4toObl OompenenuTh KaMmephl LeIoMa, HEOOXOJUMO BBISICHUTH,
Kakol M3 MPUCYTCTBYIOLIMX HA Cpe3€ JBYX KPOBEHOCHBIX COCYIOB MEAHallb-
HBIM, a Kakoi JieBbli snarepanbHblii. [lepBbili pacnonaraercst Onuke K WUHTe-
PUHTECTUHAJILHOMY ME3E€HTEpHIO, KaK MPAaBUIIO, UMEET y3KUM MPOCBET U TOJ-
CThIe CTEHKHU C BHYTpeHHe# BoicTHIIKOM (Tadi. 1V, 1; VI). Bropoii pacnosnoxeH
Jaibllle OT UHTEPUHTECTUHAIBHOTO ME3EHTEpHs, UMEET IIUPOKUNA MPOCBET U
ToHKHME cTeHKH (Tabm. VI). MeauanbHbI KPOBEHOCHBIH COCYJ pacroyaraeTcs
B IIpaBOil aHaJbHON Kamepe 1eJI0Ma, KOTopas OorpaHMYeHa aHaJbHBIM U IIpa-
BBIM JIaTEPAIIBHBIM ME3CHTEPUSIMH. JIEBBIN JaTepanbHBI COCYI MPOXOIUT B
JIEBOM OpaJbHOM Kamepe LieJiomMa, KOTopas OrpaHMYEHA OpaJIbHbIM U JIEBBIM
JaTepanbHbIM ME3eHTepHUsIMU. J[Be KaMephl LieJIoMa, B KOTOPBIX HET KPOBEHOC-
HBIX COCYJIOB, Ha3bIBalOTCS NIPaBOM OpPaJIbHOM M JIeBOW aHanbHOM. IlepBas or-
paHWYeHa TPaBBIM JIATEPAIBHBIM U OPAJBbHBIM ME3CHTEPUSIMH, BTOpas —
AQHAJIbHBIM U JIEBBIM JIaTEPATIbHBIM.

BaxHoe cucremMaTtnyeckoe 3HAU€HHE HMMEET CTpPOEHHUE MeTaHeppHIUEB
(dbopoHUA. ITO MapHBIE OPTaHbI, PACIIOIOKEHHBIE B TOJIOBHOM YYacTKe Tela U
VMMEIOIUE BUJ U30THYTOW TPYOKH, OJHUH KOHEI[ KOTOPOW OTKPBIBAECTCS pec-
HUYHON BOPOHKOM B TMOJIOCTH TYJIOBHIIHOTO II€JIOMa, APYyrod — Hedpumnomno-
poM B okpyxaroinyr cpeny (tabm. VII). BeimensroT derbipe THIA CTPOCHHS
meranedpunues (Emig, 1979, 1985):

— C OJTHOM BOCXO/IAIICH BETBBIO M OJTHOM BOpoHKO#H (Tadmn. VII, 1);

— C OJTHOM BOCXOJAIIEH BETBBIO U IByMsI BOPOHKAMU: OOJIBIION aHAIBHON
U MaJieHbKoM opaibHOM (Tadi. VI, 2);

— C IByMSl BETBSIMU — BOCXOJISIIEH U HUCXOIAIIEH — M OAHON BOPOHKOU
(tabm. VII, 3);

— C BBICOKMMH BETBSIMU HeppuaueB, ¢ HEHPUIUOIOPOM, PACIIOTOKEHHBIM
Ha BHYTPEHHEH CTOpPOHE aHaJbHOTO Oyrpa, ¢ IByMS BOPOHKAMHU, U3 KOTOPBIX
opajibHasi MHOTO OOJIbIIIE aHAIBHOW 1 uMeeT Oombiiue sonacTtu (tadu. VI, 4).

Heo0xomuMo OTMETHTBH, YTO YacTO Yy OONBIIMHCTBA BUAOB (HOPOHUI BO
BpEMSI HEPECTOBOIO IMEpHoja IeIOMHUYECKHE BOPOHKHM MeTaHeppuaueB pas-
pacTaroTcsi U 00pa3ylT MHOTOYMCICHHBIC CKJIAIKH, JIONACTH ¥, BO3MOXHO,
JOTIOTHUTEIbHBIE BOPOHKU. Takue MperneneHTsl JOCTOBEPHO H3BECTHBI Yy
Phoronis psammophil@Emig, 1985) Phoronopsis albomaculatgEmig, 1979).
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st peKoHCTPYKIMU MeTaHeQpUIueB HEOOXOIMMO MOJIYUYUTh MOJIHYIO CEPUI0
TMCTOJIOTHYECKUX CPE30B Yepe3 roJIOBHOM yuacTOK Telna.

Cpenu GopoHH[ ecTh pa3zebHONobIe U repmadpoauTHbie Buabl (Emig,
1977).1lonoBble KIETKM pa3BUBAIOTCS B 33JHEM TYJIOBHIIHOM y4acTKE B TOJI-
IIe Ba30MEPUTOHEATBHOW TKAHW U aCCOI[MMPOBAHBI ¢ KPOBEHOCHBIMH COCYa-
mu 1 Karmwuisipamu (tadm. VINI). YV repMadpoauToB SHIEKIECTKH pa3BUBAIOTCS
C OpaJbHOH CTOPOHBI JIEBOTO JIATEPATLHOTO COCYJa, CHEPMUH — C aHAJIHHON
CTOpOHBI TOTO ke cocyna (tadm. VI, 1). Y pa3aenpHONONBIX BUAOB MOJIOBBIE
KJIETKH, KaK MPaBUIJIO, Pa3BUBAIOTCS U B JIEBOW (BOKPYT JIGBOTO JIATEPAILHOTO
cocyza), ¥ B paBoil (BOKPYT MPaBOro JIATEpaIbHOTO COCY/a) Kamepax IejioMa
(tabm. VIII, 2).

VY ¢dopoHua uMeeTcs Ba TUIIA MOJIOBBIX JKeJIe3. HUJEMEHTAIbHBIE Kee3bl
u nododopanbHble Opranbl. IT0 NapHble 00pa3oBaHUs, PACIIONOKEHHbBIE B JIO-
¢dodopanbHON BOTHYTOCTH, BJOJb BHYTPEHHErO psijia IIymnajel U HpeacTaB-
asroue codol cuiabHO paspociuiics snutenuil. JlododopanbHble OpraHbl
pasBUTHl y BHIOB-TepMappoOAUTOB M CaMIOB Ppa3JCIIbHONONBIX BHIOB
(raba. VI, 3). HugemeHTanbHbIE KeIe3bI HIMEIOTCS TOJBKO Y T€X BHUIOB, JJIS
KOTOPBIX W3BECTHA 3a00Ta O MOTOMCTBE — BhIHAIIMBAHUE SUI] (IO CTaIuH MO-
JI0JI0M JTMYMHKHU) B J10hodopanbHOi BOTHYTOCTH. Slifla 1 SMOPHOHBI CKIICHBa-
IOTCSI CEKPETOM HUJIEMEHTAIBHBIX JKeJie3 B AMOPHOHAIBHBIC CKOTUICHUS (0THO
WK J1Ba), KOTOPBIE XOPOIIIO 3aMETHBI B KpoHe 1ymnaer| (taou. |, 2).

st Bcex (OpOHU] CBOMCTBEHHO Hapy>KHOBHYTPEHHEE OIUIOIOTBOPEHUE.
CamIipl BBICIISIFOT BO BHEIIHIOK CPEAy CIEPMAaTO30UIbl, KOTOPBIE y OO0Jb-
IIMHCTBA BUJOB (hOPMUPYIOTCA B criepMatodop, Iie U MPOUCXOIUT OKOHYA-
TENILHOE CO3PEBaHKME MYKCKHX IMOJIOBBIX KieToK. CriepmaTtodop momamaet (3a
cueT OOJIBIION MJIOTHOCTHU MOCENICHHI) B KPOHY IyMaJiel] CAMKHU, U CIIEPMATO-
30M/1bl MPOHUKAIOT B IOJIOCTH TYJOBMIHOTO LiEJIOMa uepe3 MeTaHeppUIuH,
rZle U MPOUCXOAUT OIUION0TBOpeHue. Hepectsarcsi popoHHIBI OTIIOAOTBOPEH-
HbIMU siiiiamu. [Ipobnenue y ¢hopoHu] paauanbHOE, Pe3ylnbTaToOM APOOICHUs
sBisieTcs Onactyna. biacromop 3ambIKaeTCsi €331 HAIlepe], OCTaBIIeecs OT-
BEPCTUE CTAHOBUTCS PTOM. 3aTeM MPOUCXOIUT POPMUPOBAHUE TUUNHKU.

BonbmuHCTBO BUIOB (DOPOHH] UMEIOT TUIAHKTOTPO(MHBIX JIMYHHOK — aK-
TUHOTPOX. JIOHHBIE TeUTOTPO(HBIE TUUYMHKH XapaKTEPHbI TOJIBKO JUIS OTHOTO
BUJIa — KapJIMKOBOM cBepisiiel poporuasl Phoronis ovaligem. Silen, 1954b).
[TnaHKTOHHBIE JIMYMHKHU (POPOHU MEPBOHAYATIBHO OBUIM OMHCAHBI KaK caMo-
CTOSITEJIbHBIC OpraHW3Mbl TOJ| POJOBBIM Ha3zBaHueM <«Actinotrocha» (cwm.
Muller, 1846).ITo3anee A.O. KoBanesckuii (1867)moka3an, 4To akTHHOTPOXH
SIBIISTIOTCS IMYMHKAMU JIOHHBIX 4epBEOOPA3HBIX )KUBOTHBIX — (DOPOHHI, KOTO-
pbie panee Obutn onucanbl Paiitom (Wright, 1856).C tex mop nuunHOK (opo-
HUJI HEOIHOKPAaTHO OOHApYKMBAIM B IUIAHKTOHE BCEX PETMOHOB MUpPOBOTO
OK€aHa, M YHUCJIO OMUCAHHBIX JTUYUHOK OBICTPO MPEB3OLUIO YMCIO OMUCAHHBIX
B3pocibiX ¢opm. Tak, Ha 12 onmrcaHHBIX B3pOCibIX GopoHua u3sectHo 20 Bu-
noB urHOK (cM., Hanpumep, Emig, 1982) B miankrone SImoHCKOro Mops
OTMEUYCHBI JIMYMHKKA TOJBKO JBYX BHIOB ¢oponun: Phoronis ijimai
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(Actinotrocha vancouverensis) Phoronopsis harmeri (A. harmeriKpome
JUYUHOK 3TUX JIBYX BHJIOB HAMHU B IUTAHKTOHE 3aJl. BocTok ObUH 0OHApY KEHBI
W TIpUBENICHBI B HacTosIei padore kak Actinotrochasp panee HemsBecTHbIC
JIMYUHKH, BO3MOXHO, OTHOCsImuecs k Buay Phoronis hippocrepia/luunuku
Phoronis muelleri (A. branchiata), Ph. psammoph{la sabatierj u Ph.
hippocrepia (A. hippocrepia Sinonckom Mope He otmeueHsl. Y Ph. svetlanae
JMYUHKA HE OTMCaHAa.

AKTHHOTPOXH BcexX (POpOHM] yCTpOeHHI 1o obmemy iany. Mx teno co-
crouT u3 smmchepsl (MpeopanbHas JIOMacTh), HABMCAIOMICH Haa PTOM, THIIO-
cepbl ¢ BaJIMKOM IIynajiel ¥ KOHEYHbIM TeJaoTpoxoM (tadm. X, 1). Kpyr ory-
naJier] pa3oMKHYT Ha JOPCaJIbHON CTOPOHE Tea, A€ COSAMHSIOTCS dIU- U TH-
nocepa. 31ech pacnoararTcsi caMble KOPOTKHE IyNajiblla U HaXOAUTCS 30-
Ha 3aKJIaJIKA HOBBIX IIIyTTIaJIeII.

VY Bcex aKTUHOTPOX MMEETCsI HECKOJIBKO PECHUYHBIX LTHYPOB, 00pa3oBaH-
HBIX JUIMHHBIMH T'YCTO PACIIOJIOKCHHBIMH PECHHYKAMHU: MPEOpaTbHbIA (Ipo-
TOTPOX), MAYIIUH 1O Kpar TOJOBHOW JIOMACTH, MOCTOPAJbHBIA (METaTpox),
UAYIWANA BIOJH IIYNaJIbIICBOrO BAIWKA IO OPIOMIHOM W OOKOBBEIM CTOpOHAM
TeJla M03ajM pTa, U KoHeuHbl Tenotpox (tadm. 1X, 1). [Mociaenuuit mpaktude-
CKM HE BBIPOKEH Y MOJIOJBIX JIMYMHOK. ATIMKAJIbHO HA TPEOPATLHON JIOTACTH
PAacIioyIOKEHbI XOPOIIO 3aMETHbIE [UIMHHBIE PECHUYKH TEMEHHOI'O CYJITaHUMKa,
KOTOpBI MapKHpyeT abopalibHbIil OpraH (3aMeTHOE YTOJIICHHE 3KTOIEPMBI)
(tadm. 1X, 1). ITox abopanbHBIM OPraHOM PacHoiaraeTcs MPOTOLEIb, IPAHHIIBI
KOTOPOTO XOpOIIO BHUJIHBI Yy MOJIOABIX aKTHHOTPOX M JIMYMHOK, JHIIEHHBIX
nurmentaimu (tadn. 1X). dopma nporouens y TMYHHOK SBISETCS ONPEICITH-
TEIbHBIM TpPH3HAKOM pojaa. Tak, y JWYAHOK, TPUHAICKANUX POIY
Phoronopsisnporouesns umeer By muuHapa (tadmn. 1X). [enomuueckuit mu-
JUHJIpP B ONTHYECKOM cpe3e MpeAcTaBisieT co0oii 1Be CenThl, KOTOpble 00pa30-
BaHBI ME30/IEpPMAIBHBIMH KJIETKAMH ¥ OTPAHWYHMBAIOT MOJIOCTH IEPBOTO IIEII0-
Ma Y3KOH 00JIACThIO MO alUKAIbHOM M1acTuHKoM (Tadut. [X). Y nnuuHOK poaa
Phoronismpororiens uMeeT TOIbKO 3aHIOI CTCHKY, a CIIEPeIr OCTaeTCsl OT-
KpbIThIM (Tabn. X; Xl). Bce mpocTpaHCTBO OT 3aaHel CTEHKH MPOTOLEIS 10
Kpasi TIpeopaibHOW JIOMAcTH 3allOHEHO TsDKAMH ME3CHXHMHBIX KIIETOK
(tabm. X, 2; XI).

JIOCTOBEpHO OIPENeNUTh BUAOBYIO MPHHAICKHOCTh BO3MOXKHO TOJBKO
JUIS B3POCIBIX JIMYMHOK, TOTOBBIX K MeTamopdo3y. Pazmepsl nuunHok ¢opo-
HUJ] MOTYT OBITh OYCHb 3HAYHUTEIBHBI — 10 2,5 MM, HO €CTh BHJIBI (POPOHU]T C
MaJeHbKUMHU JTUYUHKAMH, IJIUHA KOTOphIX He mpesbimaer 0,5-0,8vMm. bomb-
ioe 3HA4YeHHWE IS ONpeeNieHHs] JTHYUHOK (DOPOHM] MMEIOT MHUTMEHTAIHS,
YHCIIO LIyHaJell, YUCIO CKOIUICHUH KJIETOK KPOBU (3PUTPOLIUTOR).

Ha panHux sTanax pa3BuTHs JAYHHKH UMEIOT MPO3PAYHBIE TIOKPOBBI, UYTO
MO3BOJIIET PACCMOTPETh OT/ENbI MHUIIECBAPUTEIBHOTO TpakTa (BECTHOYIIOM,
MUILIEBO, JKEIYIOK, 3aHss KHUIIKa), MPOTOHEPPUINH, LEIOMUYCCKYIO BbI-
cruiky (tabm. X, 1). Y Gojee mo3aHMX JTUMYMHOK BEHTpalbHAs CTOPOHA BEpX-
Hel JacTu skenmyaka (cpasy MoJ MUILEBOAOM) 00pasyeT JAWBEPTHKYJT — Iede-
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HOYHBIHA BBIPOCT, CTEHKH KOTOPOTO OOpa3oBaHbI YTONIICHHBIM JKEIC3HCTHIM,
YacTO MUTMEHTUPOBaHHBIM, 3nutenueM (tabm. 1X; X; Xl). TleyeHOuHBIH BBI-
POCT MOXeT ObITh HenlapHbIM (Tab. 1X, 2, 4) wnu mapasm (tadn. Xl). ¥V nuun-
HOK HEKOTOPBIX BHUJIOB Ha 0oJiee MO3JHMUX 3Tanax pa3BUTHs, KaK MPABUIIO, Ha
cTaguu 8 Irymajer, MOsBISIeTCS MUTMEHTAINs MOKPOBOB. JIOKamu3amus mur-
MEHTa U €ro 1BeT BupocnenuuuHbl. [TMrMeHT MOXKET 3aeratb B 9KTOJACpPME
OpaJILHOTO TOJISA, IO KParo MPEeopaabHOM JIOMACTH, Ha KOHIIAX Iyayell, B 0C-
HoBaHuU Kpyra mrynanen (tabm. X, Xll, Xlll). MHorna ckomieHusl MUTMEHTa
00pa3yIOT XOPOIIIO BhIPAXKEHHBIC TEMHBIC TTUTMEHTHBIC MATHA — <CJIA3KH» — 10
Kparo nmpeopaibHoii tonactu (tabdma. X, 3, 4).

Yucso mymanen y JUYMHOK YBETHYHUBACTCSA C BO3pacToM. TeM He MeHee
JUTS. KaKII0TO BHA CYIIECTBYET BITOJHE OIMpPEACIIEHHOE MAaKCHMAbHOE YHCIIO
HIyrnasier, KOTOpoe TOCTUTAeTCs K MpeaMeTaMopdo3HOMY Meproay. Makcu-
MaJibHOE uHciio mynanen — 42 —u3ectHo y A. branchiata(mmunnka Phoronis
mueller), muaumansnoe — 10 —y A. hippocrepiau A. pallida ¥V nexoropsix
anunHOK (A. sabatierin A. branchiatd mepen meramMop}ho30M MOSBISIOTCS
3a4aTK¥ Je(UHUTHBHBIX IIYyIAell, KOTOPhIe HMCIOT BH/I HEOOIBIINX OYTOPKOB
1 3QJIETaf0T MO/] INYMHOYHBIMY IIyTaTbIIaMH Y KX OCHOBAHHSI.

CKOIUICHUS SPUTPOIUTOB MOSBIISIOTCS Y 3PENbIX JINYMHOK M TPEACTABIIS-
I0T c000# KpymHBIC IMApOOOpa3Hbie 00pa30BaHMsSI PO30BOIO HIIH SPKO-
KpacHoro (mepex Metamopdo30M) IBETa, MPOCBEUNBAIOIINE CKBO3b MOKPOBBI
KMBBIX JUYHHOK. MakcumalibHOE WX 4uciio onucano y A. harmeri— 4: oxgna
nmapa 3aHHMaeT J0PCOoJIaTePaIbHOE MOJOKEHHE, PSIIOM C MOJIOABIMH IIYITaIb-
[[aMH, JpyTasi pacroyiaraeTcsi BeHTPOJIATEPAIbHO C 00EUX CTOPOH MIEUCHOYHOTO
BbIpocTa. YMCIO CKOIJICHHH DPUTPOIIMTOB MOXKET OBbITh HEUETHBIM — 3
(A. sabatier): mo 1 ¢ ka0 CTOPOHBI IEYEHOYHOT'O BhIpocTa U 1 mocepeauHe
BEHTPAIbHON  CTOpOHBI. J[Ba BEHTpPANbHBIX CKOIUICHHS  OIHCAHO Y
A. branchiata(Selys-Longchamps, 190%) y A. hippocrepia(Emig, 1982).
OnHO BEHTpaJIbHOE CKOIUICHHE KPOBSHBIX KJIETOK B MEPEAHEH YacTH KeayaKa
ormeueno y A. pallida

VY nmuuHOK HekoTopwix BuIoB (Phoronis muelleri, Phoronopsis harmperi
nepea MeraMop(030M TMOSBIISIETCS TaK HA3bIBACMBIN (POHTAIBHBINA OpraH. Y
KMBBIX JINYMHOK (DPOHTAIBHBIA OpraH BBITVIAMT KaK 3aMETHOE YTOJIICHHE
AKTOJEPMBI TIPEOPATHHOM JIOMACTH B OO0JAaCTH €€ MEeIualbHOW JMHUU
(tabmn. 1X, 4; Xl, 2). ®poHTaNbHBIA OpraH MPEACTaBISICT COOON YTOJIICHUE
MEIMAIBbHOTO HEPBA MPEOPATLHOM JIOMACTH U MTPAET POJIb XEMOPEIEITOPa BO
Bpems Mmetamopdosa (Emig, 1982).

[Tonnas cunoHMMUS BUIOB (DOPOHM MPUBEIEHA B paboTax (PpaHIy3cKOTO
3oonora Kpucrtuana Omura (Emig, 1974, 1979).

Tun Brmoyaer oauH kiacc Phoronida ¢ eauHCTBEHHBIM OTPSIIOM
Phoronidean cemeiicteom PhoronidaeB flmonckom Mope, a Takxke mpuiie-
raronmx akBaropusx Oxorckoro mops (3ayn. AnmBa) obutaer 8 BUmOB (hopo-
Huj, 6 u3 kotopsix otHocuTcs K poxy Phoronis(Ph. ovalis, Ph. psammophila,
Ph. muelleri, Ph. ijimai, Ph. svetlanae, Ph. hippga) u 2 — k poxay
PhoronopsigPh. harmeriu Ph. albomaculata
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CucreMaTuueckas 4acTh

CewmetictBo Phoronidae Temereva fam. n.

Tunosoi poxa: PhoronisWright, 1856.

Onucanne. CM. XapaKTEpUCTUKY THUIIA.

3ameuanus. Kak 570 HM mapajokcaabHO, HO A0 CUX HOp A GOpoHuA HE
ObUIO YCTaHOBJIEHO COOTBETCTBYIOIIEE cemeiicTBo. B HacTosel padore ycr-
paHsieTcs 3TOT npooe.

KJIFOY JlJIA OIIPEJ/[EJIEHUA PO/][OB

1(2). BOPOTHHUYOK OTCYTCTBYET ...vvvvvvrvrrrrerrereeaeeeeeaeaeeeesasnnnnns Phoronis(c. 57)
2(1). BOPOTHHUYOK UMEETCS «vvvvereareeaaaeaassssssasnnnnnnennnnnnnnns RPhoronopsigc. 64)

Pox Phoronis Wright, 1856

Tunosoii Buja: Phoronis muellerSelys-Lonchamps, 1903.

BoportHuuok orcyrcrByet. Jlopodop oBanbHbIM, MOAKOBOOOpa3HBIM, me-
PEXOMHBIN K CIIMPAIbHOMY, CIUpaibHbIA. MeTanedpuauil ¢ oJHON WK IByMs
BOpPOHKaMH, KaHaJl Heppuaus oOpa3yroT MO0 HUCXOIAIIAs U BOCXOJSIIAs
BETBH, MO0 TOJIBKO Bocxozsmas. Myckynarypa nepbeBHIHOTO, KyCTUCTOIO
WM 0co00ro «IAITUAHOIO» TUMa. MakCUMalbHOE YHCIIO JIEHT MPOJOJIbHOM
myckynarypsl 80 (ame 30-50).Y GoibIIMHCTBA BUIOB UMCIOTCS 1B THUTaHT-
CKHUX HEpBHBIX BOJIOKHA. [IpenmymiecTBeHHO repMadpoauThl, poj BKIIOYAET
OJIMH pa3/eNbHOIONBINA BUA. [ TaBHBIM 00pa3oM cBepisiine, €CTh BUIbI, O0U-
TAIOLIUE Ha MATKUX TPYHTaX.

K pony Phoronisornocurcst 8 BuoB.

KJIIOY JIJIA OIIPE/JEJIEHUA BHUJ[OB PO/IA PHORONIS

1(2). JIODOMOP OBATBHBIN ..vvvvvvvrnnnaeeeeeeeeeeeeeeeeenssennnnnnnnnns Ph. ovalis(c. 58)
2(1).JJodpodop moaxoBooOpa3HbIil WK CIUPATBHBIN.

3(4). JJopodop moakoBoobOpaszubiii. iMeeTcs mpeopasibHas 30Ha pocTa Iyra-
JIel. MeTUaNbHBIE MPEopalibHbIe HIyMaiblla 3HAYUTEIBHO KOpoue JaTe-
00 123 12 o QRO Ph. muelleri(c. 59)

4(3). IIpeopanbHasi 30Ha pocTa OTCYTCTBYET, MEHAJbHBIC U JIATCPATIbHBIC IITY-
Hajbla UMEIOT OJUHAKOBYIO JITHHY.

5(6). MeTtaneppuauit UMEET U HUCXOASIIYIO, H BOCXOASIIYIO BETBH ..........c......
........................................................................ Ph. psammophiléc. 60)

6(5). Meranedpuamii TOIBKO ¢ BOCXO/SIICH BETBBIO.

7(8). Umeetcst TOIBKO OIHA BOPOHKA METAHEMPHIIH «..coevrviiiiiiiieeeeeeeee e
.............................................................................. Ph. svetlanaéc. 61)
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8(7). Meranedpunuii ¢ 1ByMs BOPOHKaMH: aHaJbHas OOJbINAs M OpajbHAs
MaJIeHbKasl.

9(10). Konerno MeTanehpuans CHIBHO U30THYTO TakK, 4TO 00pa3yeT JBE TOpH-
30HTAJIbHBIE, PACIHOJIOKEHHbIE OJIHA HaJA JAPYrod kamepsl. MblieyHas
(dhopmyna UMeeT CIenyIOIMNUi BUI:

19-20 | 17-20
6-7 | 5-6
.......................................................................... Ph. hippocrepigc. 62)

10(9). Koneno MeTtanedpuans U30THYTO HE CHIBHO M HE 00pa3yeT ropu30H-
TaJIbHBIX Kamep. MpleuHas popmyiia UMeeT CIeAYIOIUN BUA:

13-16 | 18-20
58 | 5-7

................................................................................... Ph. ijimai(c. 63)

Phoronis ovalis Wright, 1856
(Ta6m. Ill, 1; V, 4; VII, 1; XIV)

Wright, 1856: 165-166; Harmer, 1917: 118-142; MeEhkl7: 34-37; Silen,
1952: 97-99; Emig, 1979: 28-3Temepera u ap., 2000: 571-573; Bailey-Brock,
Emig, 2000: 120-122; Emig, 2004.

Onucanne. Mbl npuBoguM onmcaHue (HOpOHHI, OOHAPYKECHHBIX B
3aj. AHWBA, B CKOOKax JaHbl MOKA3aTeIH TEX KE¢ MPU3HAKOB IO OMHCAHHUIO
Omura (Emig, 1979). lnuna Ttena cocraBimsier 5 (4—15) mm, nuamerp
0,1 (0,15-0,35)m. IIBeT >KUBOTHOTO B (PUKCUPOBAHHOM COCTOSIHUH KOPUYHE-
BaThlil (B )KUBOM COCTOSIHUM TPO3PAaYHBIN MM YKEJITOBATBINA, YaCTO 1O TEIy U
HIynanblam pazopocabl Oesbie mATHBIKK). Jlohodop oBambHBIH, YUCIO HIYy-
nasier; coctaBnsier 30 (11-28)ux mmua 0,7 (0,3—1,2MM. ['uranTckue HepB-
HbIC BOJIOKHA OTCYTCTBYIOT, OJJHAKO MHOTA MPUCYTCTBYIOT U JICBOE, U MPaBOE
HEPBHBIC BOJIOKHA TUAMETPOM 2—5MKM. TYJIOBUIIHBIN 1IEJIOM XapaKTepU3yeT-
Cs1 OTCYTCTBHEM JIaT€palbHBIX Me3eHTepueB. [IpomonbHas MycKyaaTypa Kyc-
TUCTOT'O THIIA, MbIIICYHAst (JOPMYIIa UMEET CIICAYIOUINI BU/I:

11 (7-21)| 9 (7-19)

Mertaneppunuii | Tuna. Kaxasiif meranedpuauil uMeeT eJMHCTBEHHYIO
LEJIOMUYECKYI0 BOPOHKY U TOJIBKO BOCXOZSIIYIO BETBb.

I'epmadpoaut mim, BO3MOXKHO, pazaenbHonoibii. Jlopodopanbubie opra-
HBI OTCYTCTBYIOT.

Hacroseit akTHHOTPOXH HET, UMEETCs JIEHUTOTpOoGHAas MMoJI3aoas Jiu-
YUHKAa.
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Pacnpocrpanenne. Kocmononut. B Tuxom oxeane usBecteH y Oeperos
Hooii 3enanauu, Kanass (0-B Bankysep), Kypunbckux octposos (44°00 c. .,
146°25 B. 1.), B Oxorckom Mope (3an. AnuBa). B ATiaHTH4ecKOM OKeaHe
oburaer y 6eperoB CLIA (m-oB ®nopuna), B Mpnannckom u CeBepHOM MOPSIX
(mobepexne Benukobpuranuu, Hopeeruu, ['epmanun), B CpenuzeMHOM MoOpe
(JInonckuit 3anuB). HenaBHO OOHapyKeH B apKTUYECKOM Oacceitne — B OHex-
ckom 3anuBe bemoro mops (Temepera u ap., 2000),a Taxke B Kanmagakimckom
3anuBe (HeomyOIMKOBaHHBIC AaHHBIE). B SImoHCKOM Mope moka He HaijieH, HO
JIOCTOBEpHO oOuTaet B naryHe bycce (3an. AHuBa).

Caenenust mo 6mosiornu. CBepIisilMiA BUJ, MOCENSETCS B PAKOBUHAX Pa3-
JUYHBIX MOJUTIOCKOB, OastHycoB. B 3aim. AHMBa mocesnsercs B CTBOPKax pako-
BuHbl Crassostrea gigasa riiyoune 2—15m. Ph. ovalis— equHcTBeHHBIN cpe-
v (HOpPOHUI BHI, JUIsI KOTOPOTO M3BECTHO Oecroyioe pa3MHOxeHue. fiima ca-
MBbI€ KpyIHBbIE cpeau Beex (hopoHun, aocturatoT B auamerpe 130 mkm. Yucio
sur; He npeBocxoaut 40. Y Ph. ovaliSHepecT mpoucXoauT OIHOMOMEHTHO.
Om1o10TBOpPEHHBIE SHUIEKIETKH MOCTYMAIT B TPYOKY B3pOCIOro *KMBOTHOTO,
OTKyza crycts 4—5 mHei Ha cTaguy TacTpyJibl TONAAl0T B BOAY M TMaJal0T Ha
cyocrpat (00BIYHO, 3TO Ta )K€ PAKOBUHA, TJI€ )KUBET U B3pocias 0coOb). 3arem
B TEYEHHUE MOCIeAYIOMUX / AHel (GopMHUpyeTcs To3aromias JnduHKa. Meta-
Mop$03 1 GOpMHUPOBAHUE B3POCIION 0COOM MpoucxoauT yepe3 12—13aueit mo-
CcJie HepecTa.

Phoronis muelleri Selys-Longchamps, 1903
(Taba. 1, 3; 1, 2; V, 3; VII, 3)

Selys-Longchamps, 1903: 4-35; 1907: 20-47; Meeky197-42; Silen, 1952:
97-108;Mamkaes, 1962: 220-2282wmur, 1984: 65-66; Emig, 1979: 36-39; 2004;
Bailey-Brock, Emig, 2000: 123; Emig et al., 2000-81.

Onucanue. [Iiimaa Tema cocrapisier 5S0—-160mm, nuamerp 0,5—1mmM. [[BeT
KUBBIX JKUBOTHBIX JKEITOBATHIN, KPACHOBATHIA MM Po30BbIi. Jlododop moa-
KOBOOOpa3HbIiA, MIMEETCSI MPeopaIbHas 30Ha 3aKJIAJAKH HIyIalel, MeIHalbHbIe
IIynaabiia OpajJbHONW CTOPOHBI Tea B 2—3 paza Kopode JjarepaibHbIX. Yncio
mrynanern kosedsercs ot 40 no 100, ux mmHa cocraBiser 1-2 mm. Mmeercs
TOJILKO JIEBOE TUTAHTCKOE HEPBHOE BOJIOKHO auamerpoM /—40mkM. Tymnosuri-
HBIH [IEJIOM XapaKTEPU3yeTCsl OTCYTCTBUEM JIEBOTO JIATEPATBHOTO ME3CHTEPHS.
[IpomonbHas MyckylaTypa MEepbeBHIHOTO THIA, MbIIeyHas GopMyla uMeeT
CIEAYIOIIUI BU!

5 - 13| 8-11

3-5 3-5

Meranedpunuu |l Tuna. Kaxnerit Metaneppunnii iMeeT OAHY LIETOMU-
YECKYIO BOPOHKY, KOPOTKYIO HUCXOASAIIYIO U JIIMHHYIO BOCXO/ISIIYIO BETBH.
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PaznenpHOMONBIN B, Y CaMIIOB UMEIOTCSI OOJBIITNE M JKEIE3UCTHIC JIO-
dodopanbHble Opranbl. TH OpraHbl OOHAPYKHUBAIOTCS TOJIBKO y HEKOTOPBIX
JK3EMIUISIPOB B KOHIIE JIETa — HayaJle OCEHHU.

Ecte mnankrorpodHas muuunka Actinotrocha branchiata.

PacnpocTrpanenue. Tponnuecko-6opeanbubiii Bua. B Tuxom okeane ot-
MeueH y OeperoB ABcrpanuu (3a1. Moperon), ['aBaiickux octpoBoB, o-Ba Ho-
Bas Kanenonus, y modepexnbs [lanamer u Ilepy, B XKenrom, SAnonckom (Tarap-
ckuit mposuB — 46-50°. m1.) u Oxorckom (3an. AHuBA, 3aj. TepreHusi, y Mbl-
ca Haxo) mopsx, B HOxu0-KypunsckoM mponuse. B ATiiaHTHYECKOM OKeaHe
HaiineH y nobepexbs CHIA (m-oB ®nopuaa, 3an. Cearoro JlaBpentus), Mek-
cuk (MeKCHKaHCKUiA 3aKB), Y A30PCKUX OCTPOBOB, y OeperoB Mcnanuu, B
buckaiickom 3anuse, B npoi. Jla-Manui, B CeBepHoM u Cpean3eMHOM MOpSIX.
B Nnnwniickom okeane oburtaer y o-Ba Manarackap u KoMOpCKHUX OCTPOBOB.

Caegenusi mo Oumosormu. OOHTAaeT Ha MECYAHBIX, WIUCTHIX, HUIHCTO-
necyaHbIX TpyHTax, Ha rryomHax 1-390m. B SImorckoM Mope oOHapyxeH B
TarapckoM mponuBe. BcTpeuaeTcs Ha riyouHax 16,5-140m ¢ makcuMaabHOR
IUIOTHOCTHIO TrocenieHus Ha rinyonHax 50—100m. Yacto oOpasyeT coobriecTBa
¢ npyrum BuzoM ¢oponua Phoronis psammophila

Phoronis psammophila Cori, 1889
(Ta6n. 11, 2; V, 3; VII, 3)

Phoronis psammophil€ori, 1889: 4-21; Emig, 1969: 312323, figs. 24979:
40-41; 1982: 45; 2008 mur, I'onukos, 1990: 28-29; Emig et al., 1999: 131; Bailey-
Brock, Emig, 2000: 123-124; Emig et al., 2000: 7B-Brito et al., 2002: 156-157.

Phoronis sabatierRoule, 1889: 195-196.

Phoronis architectéAndrews, 1890: 445—-449.

Onucanme. [Jmmaa tena 80—-190mm, muamerp 0,5-2 mm. I[Ber KuBBIX
oco0eit po3oBsIii, Ha Tododope 3ameTHBI Oemnbie naTHa. Jlododop moaKoBO0O-
pasubii, urcno nrynanern 60—130,ux mmuHa cocraBiser 1,5-2,5mm. Mmeercs
TOJILKO OJTHO, JIEBOE€, THTAaHTCKOE HEPBHOE BOJOKHO AMAMETPOM 7/—27 MKM.
[TpononpHas MycKyJarypa MepbeBHIHOTO THTA. MbImiedyHas GopMylia HMEeT
CIEAYIOLIUNA BUA!

Meranedpunuu |l Tuna. Kaxaeiii metanedpuanii UMeeT 1Be BETBH. HUC-
XOIAIIYyI0 M Bocxoasmyro. IlepBasi OTKpbIBaeTCsl €IMHCTBEHHOW MajeHBKOU
BOPOHKOU B TOJIOCTH Te€Ja, BTOpas — HEPPHUAMOIIOPOM, PACIOJIOKEHHBIM Ha
aHAJIbHOM mamusuie, HKe aHyca. Bo BpeMs penpoayKTUBHOIO MepUoja 3Iu-
TETUH BOPOHKHU MeTaHeDPUIUS CUIIHLHO pa3pacraercs, 00pasys JOmacTH.
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PaznenprOMONBINA Bua. MeroTcst 60mbIme sxene3ucToie 10¢GodoparbHbIe
OpraHbl M HHMJIEMEHTAJIbHbIE JKele3bl. Slilla BbIHAILIMBAET, B KPOHE IyHaJell
MMeeTCs €IMHCTBEHHOE HeMapHoe IMOPHOHATIBHOE CKOIUICHHUE.

Ectpe mnankrorpodnas muunnka Actinotrocha sabatieri

Pacnpoctpanenne. Tponuuecko-Hu3ko0opeanbHblil Bua. B Tuxom oxea-
He oOHapyxeH y OeperoB CIUA (Kamudopuus), Kananer (0-B BankyBep) u
[Tanamel, y nobepexbst ABctpanuu, HoBoit 3enanauu, y ConoMoHoBbIX U ['a-
Baiickux ocTpoBoB, B JKenrom, Snonckom (3ain. [lerpa Benukoro) u OxoTckom
(3a1. MopaBrHOBa) MOpsiX. B ATIaHTHYECKOM OKeaHe OTMEYEH Y MOOepexkbs
VYpyrsas, CIIA (m-oB ®nopuna — Mekcukanckuii 3anmuB), y bepmynckux, ba-
ramMckux, A30pCKHUX OCTPOBOB, OcTpoBOB 3eneHoro Meica. U3Becten uz Cpe-
JIM3EMHOT0 Mopsi, o BceMy nobepexsio [lopryranuu n Vcnanuu, B mpoin. Jla-
Masnmi, B CeBepHoM Mope (mobepexbe lanuu), ¢ 3amagHoro mobdepexnbs HMc-
nanauu. B MnaaniickoM okeane m3BecTeH u3 KpacHoro mops, ¢ mobepexbs
Komopckux octpoBoB 1 0-Ba Manarackap, B beHranbckom 3anuse.

Caeaenusi no 6uooruu. OOUTAaET HA MEJIKO3EPHHUCTHIX, HHOTIA 3aUJICH-
HBIX TIeCKax Ha riryouHax oT 1 10 35w, 00bran0 5—10Mm. B 3amn. Ilockera (3ai.
[Terpa Benukoro) obnapyxeH y mbica lllennxoBa Ha rnyoune 12 M Ha Kpym-
HO3epHHUCTOM Mecke. B 3an. MopaBuHoBa oOHapyXeH Ha WJIMCTOM IECKe Ha
rnyouHax 19—-20m. DToT BUA MOXeT 00pa30BbIBaTh YPE3BBIYAIHO IJIOTHBIE
nocenenus — 10 180005k3./m2.

Phoronis svetlanae Temereva et Malakhov, 1999
(Taba. 1, 3; V, 4; VII, 1; XV)

Temepesa, Manaxos, 1999: 627—629; Emig, 2004.

Onucanue. [niunHa tena co mynansiuamu 12,3 mm, aquamerp 0,5-1,1mm.
[BeT xuBBIX ocobel cBeTo-kenThii. JIohodhop moakoBoOOpa3HBIA OO TIE-
pexonHsblii k ciupanbHomy ¢ 0,5060poTos, uncino urynanern 80-120ux anuna
0,7 mM. T'MTaHTCKMX HEPBHBIX BOJOKOH — JBa: JeBoe AuaMeTpoM 9—10 mkm,
IpaBoe — TOHKOE, MCYE3arollee Ha HEKOTOPBIX cpe3ax, AUaMeTpoM 4—5 MKM.
[IpomonbHBIE MBIIIIBI UIMEIOT KYCTUCTYIO (popMy. Mbrmednas opmyina umeer

CHEAYIOLIMI BUA!

Mertanedpuaun | Tuma, umMeeTcss TOJIBKO BOCXOJAIIAas BETBb U E€IUHCT-
BEHHasi BOPOHKA, OTKPHIBAIOIIAsCSA B aHANIbHYIO Kamepy. Hedpomnop oTkpbiBa-
€TCsl Ha aHaJIbHOM OyTpe, psJIOM UM YyTh BBILIE aHYyCa.

I'epmadpoautHblil Bua, mododopanbHble opranbl He BbIpaxeHbl. JInuuH-
Ka B HaCTOsIIIee BPEeMsI HE ONHCAHA.
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Pacnpocrpanenue. OOHapyxeH TOIbKO B 3ail. Bocrok (Mmbic IMameHuu-
koBa) 3ai. [lerpa Benukoro SImorckoro mMops.

Cgenenust no o6uosornu. Bug oburaer B TBep/oM cyOcTpare, B KaMHSX,
Ha riyoune 2—3M, B IpuOOHHOM 30He.

Phoronis hippocrepia Wright, 1856
(Tabm. II, 4, 5 1ll, 2-3 V, 4; VII, 2)

Phoronis hippocrepiaWright, 1856: 166-167; Emig, 1979: 32-35; 2004
Emig et al., 2000: 78, 80.

Phoronis(Creping gracilis van Beneden, 1858: 13-20.

Phoronis caespitos@ori, 1889: 21-43.

Phoronis kowalevskiBenham, 1889: 143.

Phoronis capensi&ilchrist, 1907: 153-158.

Onucanme. Mpl mnpuBoauM omnucaHue ¢GOpPOHHUI, OOHAPYKEHHBIX B
3a7. AHHWBA, B CKOOKax JaHbl MOKA3aTEeIH TEX K¢ MPHU3HAKOB IO OMHCAHHUIO
Omura (Emig, 1979).0cobu umeror mmny tena 30—40 (100Mm u muamerp
1,3 (0,3-1,5mm. Jloodop moaxoBooOpa3HbIN MK TMEPEXOAHBIA K CIIHPAIb-
HoMy, yucio urynaier 150 (50-150)ux amuHa 6 (2—3)MM. ['MTaHTCKUX HEpB-
HBIX BOJIOKHA JiBa: jieBoe quamerpoM 9 (4—10)mkwm, mpaBoe — 11 (1—7)Mkm.

[IpomonbHas MyCcKyJaaTypa KyCTHCTOTO THIIA, MbIIIeUHast (hopMysia HMEET
CIEAYIOLIMNA BUA!

19-20 (7-15)| 17-20 (7-16)
6-7 (3-7) | 5-6(3-10)

Meranedpunuii || THma ¢ omHON BOCXOJSAIIEH BETBBIO, KOTOPas CUIBHO
M30THYTa TaK, 4TO 00pa3yeT JIBe TOPU3OHTAJIbHBIE KaMepbl, PaclOI0KEHHBIE
Jpyr Hax apyrom. Mimeetcs aBe 1eIOMUYECKUE BOPOHKU: OOJIbIIasl aHaJIbHas,
MaJIeHbKasi OpaJibHas.

I'epmadponuthslil Bua. Mmerotcs manenbkue nododopaibHble OpraHbl U
HUJIEMEHTAJIbHBIE JKene3bl. Slija BhIHAIIMBAET B MApHBIX SMOPHOHAIBHBIX
CKOIUICHHUSIX.

Ectp mankrorpodHuas mmunnaka Actinotrocha hippocrepia.

PacnpocTrpanenue. Tponnuecko-Hu3ko0opeanbHblil Bu1. B Tuxom okea-
He OoOHapyxeH y OeperoB ABctpanuu, [lanambr u ['aBaiickux OCTpOBOB, B
OxorckoM Mope (3an. AHuBa). B ATnaHTHYecKOM OKeaHe U3BECTEH ¢ modepe-
xbst Adppuxu (Mbic loopoit Hanexnpr), bpasumuu (FOxHbIit Tporuk), Mekcu-
k4, n3 buckaiickoro 3anuBa u npout. Jla-Man, u3 Mpnanzackoro, CeBepHOro u
CpenuzemHoro Mopei, y octpoBoB 3eneHoro Meica, Kanapckux u A30pckux
ocTpoBoB. B SImoHckoM Mope noka He OOHapyXKeH.
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Crenennsi mo 6uosnoruu. Ph. hippocrepia —eauHcTBeHHBIH BUa HOpo-
HUJ, Ul KOTOPOTO M3BECTHBI (DOPMBI, KaK OOHMTAIOIINE B MECKE, TaK U CBEp-
nsue. B naryne bycce 3ain. AHuBa oOHapyXeHbl 00€ SK0JIOrnueckrue GopMsl
sToro Buja. Ilecuanbie pOpMBI JKUBYT Ha MIECUaHBIX U MIMCTO-TIECYAHBIX IPYH-
TaX B WHKPYCTHPOBAHHBIX TeckoM TpyOkax mmmHOM 40—80mm. Cepisime
(dbopmbl 0OHaApYKEHBI B ToJIIe pakoBuH yctpull Crassostrea gigasBum oou-
TaeT Ha rryonHax 1-48wm. B 3aim. AnuBa oOHapyskeH Ha TyonHax 2—4m. s

3TOTO BHJA OTMEYACTCs YPE3BBIYANHO BBICOKAS TUIOTHOCTH MOCEICHHH — 0
2 .
20 ThIC. 3K3./M° (Emig, 1982).

Phoronisijimai Oka, 1897
(Tabm. 1, 2; I, 2-3 IV, 1; V, 4; VII, 2; VIII, 1)

Phoronis ijimai Oka, 1897: 147-148; Emig, 1979: 46; 2004ur, I'onukos,
1990: 26—29Manaxos, Temepena, 1999: 574-576; 2000: 392—-396.

Phoronis vancouverensi®ixell, 1912: 257-271, figs. 1-5; Marsden, 1959:
97-98.

Onucanue. [IpuBenensl qanHbIe 4711 0cobeit u3 3ai. BocTok, B ckoOkax
JIaHbI TTOKa3aHMs TEX K& MPU3HAKOB 1o onucaHuio Dvura (Emig, 1979).Teno
nocturaet B ymHy 50—70 (120MwMm, ero auametp 1 (0,5—-2)mm. IIBeT sxuBbIX
ocolell momyrnpo3pauHo-0enslid, xkentoBaTelid. Jlododop moakoBooOpasHbIi
00 TepexoaHbIi K crmpanbHOoMy ¢ 1 oboporom. Ymeno mymanenr 90-100
(70-230),ux amuHa 3 (2—5)MM. ['MraHTCKMX HEPBHBIX BOJIOKOH — JIBA: JICBOC
muametpoM 9 (3—10)mkMm, npaBoe nuamerpom 7 (2—8)mkm. [IpogonbHas myc-
KyJIaTypa KyCTHCTOTO THIIA, MbIIIICUHast popMyJia UMEET CISAYIOIINN BUJI:

13-16 (10-32) 18-20 (13-31)
5-8(2-14) | 5-7 (3-13)

Mertanedpuauii || Tuna, umeercst TOILKO BOCXOJIAIIAsl BETBb U JBE II€JI0-
MUYECKHE BOPOHKU: OOJbIIask aHAJIbHASA, MAJIEHbKasi OpajibHasl.

I'epmadpoauTHBId BUI, UMEIOTCS MalleHbKHE JT0QodopanbHble OpraHbl U
HUJIEMEHTAJIbHbIE JKele3bl. Sliila BbIHAIIMBAeT B MApHBIX SMOPUOHAIBHBIX
CKOIUICHUSIX.

HW3BectHa mankToTpodHas muunHka Actinotrocha vancouverensis

Pacnpocrpanenue. CyOTponnuecko-60peanbHblil BUI. M3BecTeH TOIbKO
n3 Tuxoro okeana. Oburaer B nmpuOpexHbIX Bojax Kananber (o-B Bankysep),
CIIA (Kanudopuus), SAnonun (octpoBa Xokkaigo u Cukoky), B TaiiBaHb-
ckoM mponuBe. OOHapyxeH y 6eperoB Kamuatku, Kypunsckux u Komanaop-
ckux (0-B MeaHsIit) ocTpoBOB, B OX0TCKOM Mope (3ai1. AnuBa u Tayiickas ry-
0a). B SImonckom Mope oOHapyxeH B 3ai. [lerpa Benukoro (3an. Boctok) u y
noGepexbst 0-Ba MOHEpOH.
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Caenennst no ouosiornu. B Slmonckom Mope oOuTaer B pakoBHHAX Opro-
xonororo moytrocka Niveotectura pallidas crBopkax Crenomytilus grayanus
B tonme Lithothamniumua rnyoune 0,5-10m. Pacnipenenenue no rimyounHam
U TPYHTaM CBS3aHO C paclpeesieHUeM MOJUTIOCKa-«xo03snHa». OOHapyKeH B
ryoe Tayiickas (Oyxta HaraeBa) Ha cpenHell KaMEHHCTOW JIUTOpPAU B JIMTO-
paNbHBIX JIy)Kax, B pakoBuHax Littorina squalida(+ Pagurus middendorfiji
JKvBoTHBIE OBLIIM COOpaHBI B HIOJE, B KPOHE MX IyHasiel] ObUTH OOHAPYKEHBI
CKOIUJICHHsI SMOPHOHOB C MOJIOABIMH JTMUYMHKAMHU. DTO MEpBbIi BUI (HOPOHUT,
00OHapY>KCHHBIM HA TUTOPATTH.

Pon Phoronopsis Gilchrist, 1907

Tunosou Bug: Phoronopsis harmeri.

B ocnoBanum nododopa nmeercs snutenuagbHas CKiaaka — BOPOTHHYOK,
pacmojoKeHHass HAaKJIOHHO WJIM MEPIEeHIUKYISIPHO 0 OTHOIICHHUIO K OCH Tena.
Jlododop criupanbHbIA, HE MeHee 1 060poTa, peaKo MOAKOBOOOpa3HbIi. Yrc-
JI0 mIymaser] y B3pocibix ocodeit 6onee 100 OOBIYHO HECKOIBKO coTeH). Hed-
pUAMIA ¢ OJJHOW WM ABYMS BOPOHKAaMHU, KaHal HepuaAUs 00pa3yroT BOCXOs-
masi ¥ HACXOJIAMIAas BETBU, HEPPOIIOP PACIIOIOKEH HUXKE aHyca Ha aHAIbLHOM
nanwuie. Yucno JIGHT MepheBUIHOW MPOAOIBHOW MYCKYmaTypbl Oonee 59
(mpeumymectBeHHO — Oombine 100). imeercsi eTMHCTBEHHOE — JICBOE TMTAHT-
CKoe HepBHOE BOJIOKHO. PaznenpHononbl. CTPOSAT KOXKUCThIE HHKPYCTUPOBaH-
HbIE TPYOKH, OOUTAIOT HA MATKUX TPYHTaX.

K pony Phoronopsisornocurcs 4 Buma: Ph. harmeri, Ph. californica,
Ph. albomaculata, Ph. malakhoB. SImorckom Mope oOHapy:KeHO [1Ba BHUA:
Ph. harmeriu Ph. albomaculata

KJIIOY JIJIA OIIPEJEJIEHUA BHJ[OB PO/[A PHORONOPSI S

1(2). Meimeunas popmyna ocobe u3 3ain. [lerpa Benukoro umeer ciemyro-
AN BU;

16-27| 16-27
9-15 | 6-14
........................................................................ Ph. albomaculatdc. 65)

2(1). Meprmeunas popmysia HHas:

27-38| 29-40
17-22| 13-20

................................................................................ Ph. harmeri(c. 66)
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Phoronopsis albomaculata Gilchrist, 1907
(Tabn. lll, 2; V, 3; VII, 3)

Gilchrist, 1907: 158-165; Emig et al., 1977: 4648;4872; Emig, 1979: 48;
2004;9mur, Tonmukos, 1990: 29; Emig et al., 1999: 131-132; 2000: &1, 1.

Onucanme. [[nuna tena 1o 150mm, nuamerp 0,5—-2mm. LiBer Tena xuBo-
ro KMBOTHOT'O PO30BaThIi, MOKPOBHI J0(hodopa Mpo3pauHble, YaCTO Ha IIy-
najbliax BUIHBI NMUIMEHTHblE mATHA. Jlododop monkoBooOpa3HbId, MHOTAA
MokeT o0pa3oBeiBaTh 1 000poT. Uncno mymanern; 70-160,ux mmmaa 2—3 MMm.
Nwmeercst TOBKO JI€BOE THTAHTCKOE HEPBHOE BOJIOKHO, €TO JIUAMETP COCTABIIS-
er 15-35mMkM. Myckynarypa nepbeBUIHOIO Tuma. MelmedyHas gopmyna y
oco0eit u3 3ai1. [lerpa Bennkoro umeer cieayromuii BU:

16-27| 16-27
9-15 | 6-14

HeoOxonuMo oTMETHTD, UTO MbllIedHas popmyna y ocodeid 3Toro Buaa u3
Ipyrux akBaropuii MupoBoro okeana (ATimaHTuueckoe modepexbe AQpuku
20° c.1., KpacHoe Mope) apyrast ¥ BBITJSIIAT CICAYIOIIAM 00pa3oMm:

14-33| 22-21
7-20 | 6-20

Metanedpuauu |l Tma: umeroTcs Bocxoasias U HUCXOSIIAs BETBH KO-
JIeHA, MOCJEIHsSI OTKPhIBAETCS B TYJIOBMILHBIN 1I€JIOM €IMHCTBEHHON BOPOH-
koi. Ilepen HepecTOM IETOMUYECKUI SMUTEIHI BOPOHKH CIIOCOOEH paspac-
TaThCSl U1 00Pa30BHIBATh IOMOJHUTENbHBIE CKIAIKH.

PaznenpHOMONBINA BUA. Y CaMIIOB UMEIOTCS OOJIBIIHNE KEJIe3UCThIE JT0(O-
(hopanbHbIE OPraHbl, CaMKH, IIPEANOJI0KUTENbHO, BBIHAIMBAIOT Siilla B KPOHE
arymnanien.

JInumHka He U3BECTHA.

Pacnpocrpanenue. Tponnuecko-Hu3kooopeanbHblii Bua. B Tuxom okea-
He u3BecTeH B [lanamckom 3anuBe, y nobepexnss HoBoit 3enannuu u ABctpa-
muu (bacoB mpomuB, 3am. Moperon), o-Ba Hosast Kanemnonus, B XXentom u
SInonckom (3ai. Ilerpa Benukoro) mopsix. B ATnanTuyeckom okeaHe 0OHapy-
keH y nobepexbss Appuku (M. o6poit Hanexnpl, ['Buneiickuii 3amus, ['n6-
pantapckuii nponuB [Amxup]). B MHaumiickom okeane otrmedeH B KpacHom
MOpE U Yy 3aIlaJiHoro nodepexbs 0-Ba Manarackap.

Csenennst mo 6mosorun. OOuUTaeT Ha TPABUEBBIX, MECUAHBIX, HIACTO-
MEeCYaHbIX U WINCTHIX rpyHTaX. OCHOBHBIM NpedepeHlyMOM NpHU BBIOOpE CYO-
CTparta SBJIsIeTCS HaJM4Ke Uiia: ero JoJs JokHa coctaBsaTh oT 40 o 80 %.
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B 3an. [lerpa Benukoro o0HapyxeH Ha riayouHax: 32 M (IUIOTHOCTH Moce-
nernst 8—205k3./m%), 35 M (w1oTHOCTB ToceneHus 88 9k3./m?), 45 M (IL1oT-
HOCTB ToceleHnst 8 9x3./m?). B 3an. [Tockera y o-Ba PypyrenbMa 0GHApYKeH
Ha TTyOuHe 25M, T/ie TUIOTHOCTh 3TOTO BHUJIA JOCTUTAET 3125k3./M°.

Phoronopsis harmeri Pixell, 1912
(Tabn. I, 1-3 1ll, 4; 1V, 2; V, 3; VII, 3,4 VI, 2,3

Phoronopsis harmerPixell, 1912: 271-283, figs. 6—18famkaes, 1962: 228—
233, puc. 9-15; Emig, 1979: 49; 2004; Emig et al., 19773-4670; Omur, I'onukos,
1990: 23-28; Emig et al., 1999: 132-133; Emig £t24100: 80, 81; Brito et al., 2002:
157-158.

Phoronis pacificarorrey, 1901: 283-288, figs. 1-5.

Phoronopsis virididilton, 1930: 33-34, figs. 1-4.

Phoronopsis striatadilton, 1930: 34-35, figs. 1-4.

Onucanue. Mbl IPUBOIUM OTNHMCAHHS KUBOTHBIX, OOHAPYKCHHBIX HAMH B
3ai1. Boctok SImoHckoro Mopsi, B CKOOKax JaHbl MOKA3aTeNI TeX JKe MPU3HAKOB
no onrcanuio Dmura (Emig, 1979).

JXKuBOoTHBIE OOHMTAIOT B TPYOKax, MHKPYCTUPOBAHHBIX NeckoM. JlimmHa
TpyOku coctapisier 160-200mm, nuamerp 2—3 MMm. [[nnHa *)uBBIX 0cobeit co-
craBisier 60—-100 (220Mmm, muamerp 1-2 (0,6—4)mm. LIBer )uBBIX 0COOEH,
PO30BO-KENTHIH (OT 3€JEHOrO JI0 JKEJITOr0, IIyMaablla HHOT/Ia MUTMEHTHPOBA-
HBl). B ycthe p. Tymanran oOHapyXeHBbl (OPOHHIBI 3TOTO BHIAA KUPIUYHO-
KpacHoro 1ngera. Jlogodop cnmpanbHblif, Kaxaas mnonoBuHa coaepxkut 0,5
(1-2) o6opota, uncno nrynaier; 90-140 (100-400yx anuHa cocrtaBiseT 3—6
(1-5) mM. Toabko JI€BOC THIaHTCKOE HEPBHOE BOJIOKHO, auameTpoMm 45
(20—60) MxM. MyckynaTypa MepbeBUIHAs, MbIIICYHAs (OpPMysia UMEET Clie-
JYIOILINI BUT:

27-38 (20-49) 29-40 (23-55)
17-22 (12-28) 13-20 (11-26)

Mertaneppunuii 11l (y camuor) u IV (y camok) tuna. Kaxnasiii meraned-
PHIMI IMEeT BOCXOIAINYI0 U HUCXOMAAILYIO BeTBU. [lepBast oTkpbiBaeTcs Hed-
pPOIIOPOM C BHYTPEHHEH CTOPOHBI aHAJIBLHOTO Oyrpa, BTopas — BOPOHKOI B I0-
J0cTh Tena. B ctpoennn BOPOHKM OOHApYKEH MOJI0BON AUMOPPHU3M: Y CaMIIOB
OJTHa IIMPOKasi BOPOHKA, Y CAMOK BOPOHKA pa3JielieHa Ha JiBa OTBEPCTHUS — IIN-
POKOE OpajibHOE U Y3KOE aHAJIbHOE.

PaznenpHOMONBIN BUA. Y caMIioB UMEIOTCs Oojbinue J0podopanbHbie op-
T'aHbl.

Ecte mnankrorpodnas mmunnka Actinotrocha harmeri

Pacnpocrpanenue. Kocmononur. B Tuxom okeane oburaer y CeBepHoit
Awmepuku (ot o-Ba Bankysep no Kamudopuuu), y Oeperos I[lanamsi, ABctpa-
auu (Cuaneit, 3a1. Mopeton), y octpoBoB Kyka, COTOMOHOBBIX OCTPOBOB, B
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OxotckoM Mope (3anmuBbl AHuBa U MopaBuHoBa). B SImonckom mope o6Hapy-
xeH B 3ai. [lerpa Bemukoro (3anm. Bocrok, 3an. [lockera, nmpuycTheBas 30HaA
p. Tymanran), y OeperoB o-Ba Caxamun (B Tarapckom mponuse: 46°C.ur. —
50°%.11.). B ATianTHuecKkoM okeaHe OoTMe4YeH y A3opckux u KaHapckux oct-
POBOB, Y I03)KHOW OKOHEUHOCTH cnanuu.

Caenenusi mo 6uosiorun. B Tuxom okeaHe KMBET B OCHOBHOM Ha Tecya-
HUCTO-WIUCTHIX TpyHTax oT 0,5 M mo 89 m. B Slmonckom mope oOutaer Ha
MeCYaHbIX, MEIKO3EPHUCTHIX MECKaX C IPaBHEM, UIUCTBIX, MIMCTO-TIECYAHBIX
rpyarax ot 0,5 10 23-89m (Mawmkaes, 1962).I1o nannbim TapacoBa, B 3ai.
Boctok SImonckoro mopst 6momacca storo Buaa aocturaer 100 r/m? (Tapacos,
1978). B 3an. Ilockera (Oyx. Dkcrmemuinu) oOHapy»KeH Ha TiIyomHe 5 M Ha
WINCTO-TIECYaHOM IpyHTe B Onorieno3e Anadara broughtoni Luidia quinaria
31ech INIOTHOCTD nocelienus nocturaer 70 5K3./M2 (Omur, 1984).

KJIFOY JlJIA OIIPEJ[EJIEHUA JIMYUHOK ©OPOHU]

1(2). [Mo3aHKe TUYMHKYA UMEIOT TEMHYIO TUTMEHTAIMIO BCETO Teja, B KOTOPOu
npeoOiasaeT YepHbIi WM TeMHO-KOpUYHEBBIH 11BeT. 1o kpato npeopaib-
HOW JIONACTH PACIIONIOKEHBI JBE Maphl YePHBIX MTUTMEHTHBIX IISTEH ...........
........................ Actinotrocha vancouverendisuunnka Ph. ijimal) (c. 68)

2(1). [TurmeHTaNMs TO3HUX JTHYHMHOK HE BBIPAXKECHA JINOO MMEETCS TOJILKO B
HEKOTOPBIX y4YacTKax Tejia (Ha KOHIax MIymajiel, BOKPYr abopajbHOTo
OpraHa, B SIIUTEINU IEYEHOYHOTO BHIPOCTA).

3(6). JInunHkM HEpO3pavHbIE.

4(5). Umeetcs 1Ba CKOIUICHUSI SPUTPOLIUTOB, IEYCHOYHBIH BEIPOCT HE MTUTMEH-
TUPOBaH, MakcMMaibHOe yucio mrynanen 10, miwHa Tema mo3mHel Jm-
GUHKU — B650—70QMEKM ...covvtiiiiiiiiiiiie e e e
.................... Actinotrocha hippocrepigmuunka Ph. hippocrepia (c. 69)

5(4). Imeetcst TpH CKOIUICHHSI SPUTPOLIUTOB, IEUCHOYHBIN BBIPOCT OKPAIICH B
CephIii WIIM TEMHO-CEpPhI [BET, MAKCUMAIIFHOE YMCIIO IIynaien 8, 1irnHa
tena mo3aHel THIHHKA SOOMKM ......ccccvveneeeenennnes Actinotrochasp. ¢. 69)

6(3). JIuunHKM po3pavHEkIe.

7(8). IIporouens umeer popMy HWIHHAPA (IBE CTCHKH MOJ a0OpaIbHBIM Opra-
HOM). [To3mHME TMYMHKK UMEIOT JIBE Mapbl CKOIUICHUH SPUTPOLIUTOB SIp-
KO-KpacHOro IBera. MakcuMmanbHOoe uucio mynanen 24. J{nunHa Ttena
mO3THEN TAUMHKI L1500MEM ..ouviiniiiiiiii e sr e e e e eaas
............................... Actinotrocha harmer(nuunnka Ph. harmer)j (c. 72)

8(7). ®opma mpotonens nHast (MMeeTcsi TOJIBKO OJJHA CTEHKA 10331 abopalib-
HOTO OpraHa).

9(10). MakcumanbHOE YHCiIo mrynaier 38, MUrMeHTaIusl OTCYTCTBYET, Teue-
HOYHBIM BBIPOCT MapHbIN, (HPOHTATIBHBIA OpraH UMEETcs, pa3Mepbl Mo37-
130700105 450%05 (0) 901 (O JPZE1 0 [0 5/« Y ST
........................... Actinotrocha branchiatgnmuuunka Ph. mueller) (c. 73)
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10(9). MakcumManpHoe 4ucio mynaien 12, uMeeTcs MUTMEHTaIus ¢ 00enx
CTOPOH a0OpaNbHOTO OpraHa M Ha KOHIIax IIyrajell, e4eHOUYHbIH BHIPOCT
HEeNapHbIH, QPOHTANBHBIM OpraH OTCYTCTBYET, pa3Mepbl MO3JHUX JINYH-
HOK LT200MEM ..oiiiiiiiiiiiiiieiiie e s
...................... Actinotrocha sabatier{inunaka Ph. psammophila(c. 74)

Actinotrocha vancouverensis (Phoronis ijima) Zimmer, 1964
(Tabmn. X, 1-4)

JlnarHocTuyeckue nmpusHaku. JlnumHku Hempo3paunble. Vimeercs nur-
MEHTaIUsl YePHOTO HMJIM TEeMHO-KOPHYHEBOTO IBeTa. [IMTMEHT 3aneraer B 9K-
TOJIepMe MPEOpaIbHON JIONACTH B 001aCTH a0OpabHOIO OpraHa U B 9KTOJEp-
Me OpajibHOTO ToJisl. ['umocdepa murMeHTHpoBaHa ciado. J{auHa 3penbix Jm-
yuHOK He mpebimaer 900 mxm. MakcumanbHoe uucio mrynanen 14. [ede-
HOYHBIN BBIPOCT HemapHbIi. VIMeroTcs Ba CKOMIIEHUS SPUTPOLIUTOB. 3a4aTKU
JNe(UHUTUBHBIX LIyNaJIel] OTCYTCTBYIOT. DPOHTANBHBINA OPraH UMeeTCs.

Onucanme. ToabKko YTO OTOpBaBLIMECS OT CKOIUIEHUH SMOPHUOHOB JIH-
YUHKY UMEIOT B JuinHYy 180—220vkm. [Auamerp snucdepst (zo 180mrm) muis
HEMHOTO YCTYIaeT JunHe caMoi miuuuHke (1adi. X, 1). IMeroTcs npoToTpox u
METaTpoX, TENOTPOX HEe BhIpakeH. [locTopanbHbIi peCHUYHBIN MIHYp UAET 10
MOBEPXHOCTH IIYNAIIBIIEBOTO BAJMKA, HA KOTOPOM 3aMETHBI yTOJIICHHUS, COOT-
BETCTBYIOIIME JABYM IapaM JIMUYMHOYHBIX II[yTajiell, U3 KOTOPbIX BEHTpalbHas
napa o0o3HaueHa OoJyiee SIBCTBEHHO, yeM JjarepajibHas (tadn. X, 1). Umeercs
XapakTepHas OKpacka YepHOTo I[BETa HA MPOTSHKEHUU YJacTKa OpIOLIHON CTO-
POHBI TeJla OT pTa JO IIymnajiblieBoro Bajguka (opanbHoe moie) (tabm. X, 1).
AnukanbHO Ha snucepe pacroyiaraercsi My4oK pPecHHYEK, MOJOCTIaHHBIN
YTOJIICHHEM KTOIECPMBI JOPCATBHON CTOPOHBI TOJIOBHOM JIOMACTH — 3a4aTOK
abopanbHOTO HEepBHOTO raHrus (Tadi. X, 1).

JlnunHkY Ha cTanuu 6 mrynanen umeroT auuHy 270MkMm (tadu. X, 2). OHu
OTJIIMYAIOTCS OT JIMYMHOK TPEABIIYIIEH CTaIuu MPONOPIHMSIMA Tena. Y JTHIHH-
KU pa3BUBACTCS 3HAUUTEIbHBIN TYJIOBUIIHBIM OTAEN, T. €. Ta YacTh Teja, KOTO-
pasi pacrioyiaraeTcsi 1mo3ajJyd BEHUYWKa IIMymnajien. B pe3ymprare 3TOro OTHOCH-
TEJbHBIM uameTp 3nucdepbl OKa3bIBaeTCs NMPUMEPHO B 2 pa3a MEHbIIE, YeM
uHa runocgepsl. B 0071acTH MOCTOPaIbHOTO PECHUYHOTO MIHypa (MeTaTpo-
xa) popmupyroTcst Tpu mapbl nrynaien. CTeHKa KMIIEYHUKA CTaHOBUTCS JKeJl-
TO-KOPUYHEBOM.

bonee mo3nnue muunsakm (pazmepom okono 400 MKM B UIMHY) UMeErOT 4
napsl IIynajien ¥ XapaKTepu3yroTcs emie 0ojee TOICTBIMH, «MSICHCTBIMU» MO~
KpOBaMH. DKTOJlEpMa <@KCYMOpPEIUIbI» U 3KTOJEpMa «CyOyMOpEsIbI» rojoB-
HOW JIOTTACTH CONMMKAIOTCS, B PE3YJIbTATE Yero IEeJIOMUYECKast IOJIOCTh MEKIY
HUMH ob6nutepupyercss. OcTaTKu IeloMa TOJOBHOW JIOMACTH COXPAHSIOTCS
TOJILKO TI0J] a00paTbHBIM HEPBHBIM TaHriineM. Ha 3To# cTamuu XopoIo BeIpa-
xeH Tenotpox (radm. X, 3). [TosBisoTcs 2 mapbl YepHBIX MATMEHTHBIX MSTEH

68



M0 Kparo MpeopaibHOM JIOMACTH, METaCOMAIIbHBIA BBIPOCT W JBA CHMMETPHY-
HBIX CKOIUICHHMS KpPAacCHBIX 3PUTPOLIUTOB, PACIIOJIATAIOLIMXCS C BEHTpOJATe-
paJbHBIX CTOPOH MHUINEBO/A B MECTE COCMHEHHSI AMH- U Tunocdeps (Tadi. X,
3). LseToBast raMMa JIMYMHKY TEHEPh COCTOUT M3 TPEX LBETOB: YepHOro (OKpa-
CKa BEHTPAJbHOM 3KTOIEPMbI U TEMEHHOMW IUIACTHHKM), JKENTOr0 (OKpacka Ku-
HICYHUKA) U KPACHOTO (CKOTUICHHSI SPUTPOLIUTOB).

Mopdororust TMINHOK Ha TOCIEIYIONNX CTaIUsIX Pa3BUTHS W3MEHSCTCS
masio. Ha craauu 14 mynanern mpmuaa tena gocturaet 800—900mkm (tabdi. X,
4). CxoIUIeHUs KJICTOK KPOBU YBEIMYMBAIOTCS B pPa3Mepax U MpUoOpeTaroT UH-
TEHCHBHO-KpacHbIN 11BeT. ll{ymanpia ciabonmurMeHTHpOBaHHBIE, MTOYTH TIPO-
3payHble, B UX OCHOBAaHUM Yepe3 MpO3payuHble 3/1€Ch MOKPOBBI MPOCBEYHBAET
KENTOBaThI KHIIEUHUK. bonbiias yacts runocdepsl, 10 ypoBHS Hayajga KUII-
KH, OapxaTHasi, YepHOBATO-KOpU4HEBasi. Huxke 3Toro ypoBHs runocdepa mur-
MEHTHpOBaHa €1a00, CKBO3b HEE MMPOCBEUMBACT KEITOBaTas Kumika. TeroTpox
OYCHBb CHJIBHO PA3BHT, €r0 TOJICTBIC PECHUYKH JOCTUTAOT JTHHBI 50—90MKM.
[lepen meTamopdo30M nosBISETCS PPOHTATBHBIN OpraH.

Mosozple TUYUHKHA 3TOTO BHJIA MOSBISAIOTCS B IUIAHKTOHE 3aj7. BocTok B
KOHIIE HIOHA. B WI0JIe B MIIaHKTOHE MOKHO HAWTH JIMYMHOK PAa3HBIX BO3PACTOB,
B KOHIIE HIOJIS JIOJIsl aKTUHOTPOX 3aMETHO YMEHbBILACTCS, a KOMIIETCHTHbIE Ha-
YHHAIOT METaMOP(U3UPOBATh.

Actinotrocha hippocrepia (Phoronis hippocrepipSilen, 1954
(Ta6m. XIII, 1)

Jluarsocruyeckue Npu3sHaku. JImumHku Henpospaunsle. [Iurmentanus
NOSIBIIICTCS HA cTaauu 8 mrynanen. TeMHble MUTMEHTHBIE MATHA pacloyiaraioT-
Csl Ha KOHIIaX MIyMajel W Mo Kpaw npeopanbHOW somactu (tadm. XlI, 1).
JlnuHa Tena 3penblx JUUYMHOK He mpesbimaer 700 MKM, MakCHMalIbHOE YHMCIIO0
mrynaner; 10. [ledeHouHBI BBIPOCT HemapHBIA. VIMEIOTCS Ba BEHTpPAIBbHBIX
CKOIUJICHUSI 3PUTPOLIUTOB, KOTOpPbIE Mepesl MeTaMop(o30M CIMBAIOTCS B OIHY
BeHTpanbHyto Maccy (tadu. XllI, 1). 3auatku qeUHATHBHBIX IIyHaIel OTCYT-
CTBYIOT. @POHTAJIBHBIN OpPraH OTCYTCTBYET.

CeneHuil 0 HaXOJKax JMYMHOK 3TOr0 BUJA B IJIAHKTOHE SMMOHCKOTO MO-
ps HET.

Actinotrocha sp.
(Ta6a. XIl, 1-4)

JlnarHocTuyeckue NMpU3HAKU. JIMYMHKN HETpO3padHble, UMEETCS IIHT-
MEHTAIUsl CEPOTo I[BETa SIMUTENUS MedYeHOYHOro Bbipocta (tadm. XII, 1-4).
Jnuna tena He npesbimaer 400 mkm. MakcumanbHoe uncio mynaner 10. Ile-
YCHOYHBI BBIPOCT HEMApHBIA, HO HA THCTOJIOTHYECKUX CPe3ax BHIHO, UYTO
SMUTEINHA MEYEHOUHOT0 BBIPOCTa 00pa3yeT JBE CENThl, BAAIOLINECS B MOJOCTh
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xemynka. Mimeercst 3 CKOIIICHHS SPUTPOLIUTOB, 2 U3 KOTOPBIX PACIIOJIOXKEHBI B
MeCcTax COCTUHEHHs dMU- W runochepsl, a 1 ¢ BeHTpalbHOW CTOPOHBI Iede-
HO4HOTrO BhIpocTa (Tabm. Xll, 3—4). DpUTpOIUTOB B CKOIUICHHSX OYCHb MaJo,
10 10 KIeToK B KaXKIOM CKOTUICHHH. 3a4aTKH Je(PUHUTUBHBIX IIyTaiel uMe-
IOTCS, HO Pa3IMYUTh UX MOXHO TOJIBKO Ha THCTOJIOTMYECKUX cpe3ax. PpoH-
TaJIbHBIM OpraH He OOHApYyKEH.

Onucanue. HanGonee panHue cTaguu JUYMHOK ITOTO BUJA OBLIH OTMe-
YeHbl B IUIAHKTOHE 3ajl. BocTok B uioHe-uione. Monojble JUYMHKH MMEIOT
npo3pavHble MOKPOBHI AMHchepsl W MOIynpo3padHble — runochepsl. JnmmHa
tena nocturaetT 300 MkM, BbIcOTa AMHC(hEPHl COCTABIISET MOJOBUHY JITHHBI Te-
na (150 mkm) (tabm. Xll, 1). Ha sToii cTagun HaOIIOAAIOTCS Ba MEIUATbHBIX
IIynajgblia ¥ JBa 3a4aTKa JaTepabHBIX IIyIaiell, KOTOPbIe UMEIOT BHI Oyrop-
KOB Ha mIynaibiieBoM Banuke (tadu. Xll, 1). B yrommeHHOW 3KTOACpME Ha
KOHIIaxX IIymajiel 3aJeraroT CKOIUIEHUS MEJIKUX TEMHBIX MUTMEHTHBIX MSATHBI-
IIeK, KOTOPHIE 3aMETHBI TOJBKO TOJ MHKPOCKOIIOM M IMOITOMY HE OTHECECHBI
HaMH K OIPEJeNIUTENIbHBIM NPU3HAKaM. B anuTenuu BEeHTpaIbHON CTEHKH XKe-
JTyJKa 3aJIeraeT CKOIUICHHE TEMHO-KOPUYHEBBIX IISITEH, KOTOPOE XOPOIIO 3a-
METHO Y JKHMBBIX aKTHHOTPOX mox OuHokyisipom (tads. Xll, 1). IIpo3paunsie
MOKPOBBI 3MUC(EPBI MO3BOJSAIOT BUJIETh YTOJIICHHYIO 9KTOJIEPMY abOpabHO-
ro oprasa, OOIIMPHYIO 00JIACTH MPOTOIIEIISI, PACIIONIOKEHHYIO O] abopaiib-
HBIM OpPraHOM, U 3aJHI00 cTeHKy mpoTonens (tadm. Xll, 1). Tak kak obmacts
IPOTOLEJIE OTPAHUYEHA CENTOW TOJIBKO C OJHOW CTOPOHBI, TO JIUYMHOK 3TOTO
BHJIa CJIeyeT OTHOCUTH K poay Phoronis

VY nuuuHOK Oosiee MO3AHEH CTaauM YMCIIO Iynajien JocTUraeT 4, AIuHa
Tenma yBenuumBaeTcs 10 550 MKM M pa3BHBAeTCS METACOMAIBHBIA BBIPOCT
(tabm. XIl, 2). Juamerp smuchepsr cocrapiseT 260 MKM, MTOKPOBBI AMHCHEPHI
po3payHbl, ¥ MPU U3YyYEHUU JUYMHOK IMOJ MUKPOCKOIIOM MOXXHO YBHUIETb,
YTO BHYTPEHHSS MOJOCTh MPEOPATBLHOM JIOMACTH MPEACTaBIseT coOO0i y3Koe
MPOCTPAHCTBO, KOTOPOE 00pa3yeT pacuimpeHue B 00JacTu abopaibHOTO Opra-
Ha (Tabmn. Xll, 2). 310 pacmmpeHHOe TPOCTPAHCTBO 00Pa30BaHO KIETKAMHU Iie-
JIOMUYECKOM BBICTHIIKA U SIBJISIETCS TIOJIOCTHIO TIEPBOTO IEJIOMa, 3aJHSS CTEHKA
IPOTOLEJI Ha 3TOW CTaauM He BUAHA. YacTo MOKpOBBI TUNIOChEpsl 00pa3yroT
CKJIaJIKU. BeHTpanbHas CTeHKa JKelly/lKa BBIISIYMBACTCS BIIEpel, 00pasys Kuib,
Y TIOYTH TPUIICKHUT K MOKPOBaM. B ToJIe snuTenust BEHTPAIbHOW CTEHKH XKe-
JAyJKa Hapsay C TEMHO-KOPHMYHEBBIMU MUTMEHTHBIMU MSATHAMHU MOSBISETCS
nurMeHT ceporo gera (tada. Xll, 2). [Tox MHKpOCKONOM B SMUTEIHH BEH-
TPaJbHON CTEHKH XOPOIIO 3aMETHHI KPYITHbIE, PO3payHble, CHIIEHO BaKyOJIH-
3MpOBaHHbIE KJIETKH. Hapsay ¢ MUIMEHTHBIMH MSTHAMH Ha KOHIAX LIyHaJier
MOSIBIISTFOTCS] MEJIKME TEMHBIE IIMTMEHTHBIC TISITHA B OKTOZEPME TEIOTPOXa.

VY NIMYMHOK cenylolel CTaguu 4Yucio Imynajieln yBeJuduBaercs Ao 6,
MOKPOBBI CTAHOBATCS MPAKTHYECKU HENPO3PAYHBIMH, U3MEHSIETCS COOTHOIIIE-
HUEe pa3MmepoB dmu- U runocdepsr (tadm. Xll, 3). nuua tena cocramiser
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700 MM, a quameTp AMHUCcQepbl He U3MEHSASTCS B OCTaeTCs paBHBIM 260 MKM.
[Monynpo3paunblie MOKPOBHI AMHUCHEPHI TO3BOJSIOT YBUACTh KICTKH IIETIOMH-
YeCKON BBICTHUJIKH MPOTOLENS, oOpasyronme ero 3aaHi0 creuky (tadm. XIl,
3). [TurmeHTaIMs TIEYCHOYHOTO BEIPOCTA YCUIIMBAETCS 10 TEMHO-CEPOTO IIBETA.
TeMHO-KOpUYHEBbIC MTUTMEHTHBIC TISITHA COXPAHSIOTCSA M XOPOIIO 3aMETHBI Ha
TeMHO-cepoM (hoHe. Ha 3Toii craguu y JIMYMHOK TMOSIBJISIOTCS /1BA BEHTPAJIb-
HBIX CKOIUICHHUSI 3PUTPOLUTOB, PACHOJIOKEHHBIX C 00E€MX CTOPOH IHIIEBOA.
[Tog MHKpPOCKOIIOM MOXXKHO YBHIETh, YTO Ha BEHTPAJIBHON CTEHKE JKEITyIKa
MMEETCsl CKOTUICHNE KPYITHBIX OECIIBETHBIX KJIETOK — 3TO MOJIOJBIE DPUTPOIIH-
oI (Ta0u. Xll, 3).

Cnenytomasi craaus — nuduHka ¢ 8 mynansiamu (tadn. Xll, 4). dnuna
tena cocraBisier 750 MM, auametp snuchepsl — 230MkM. DnuTenuii neye-
HOYHOTO BBIPOCTa MPHOOPETACT OYCHb TEMHYIO, MPAKTHYCCKUA YCPHYIO ITHT-
MEHTAIUI0, Ha (POHE KOTOPOW TEMHO-KOPUYHEBbIC MTUTMEHTHBIC MATHA CTAHO-
BsATCcsl He3aMeTHbIMU (Tabn. Xll, 4). BeHTpanbHOE CKOIUICHHE SPUTPOILUTOB
npuoOpeTaeT KpacHyro okpacky. [louTu Bce mpoCTpaHCTBO TUIIOC(EpHI 3aHH-
MaeT METacoMaJbHbIi BBIPOCT. [1OSIBISIOTCS 3a4aTKU NeQUHUTHBHBIX MIyIa-
JIell, KOTOPbIE HE BHIHBI MOJ MUKPOCKOIIOM U ISl MICHTH()HUKAIIUNA KOTOPBIX
HEOOXOAMMO HM3Yy4YHTh CATrUTTAJIbHBIC THCTOJOTHYECKHE CpPe3bl. DTH 3a4aTKd
UMEIOT BHJI HEOOJNIBIINX YTONIICHUH B OCHOBAaHHH IyHaJiell ¢ UX BHYTPEHHEH
(oOparieHHOH K Telly) CTOPOHBI.

[To psimy mpu3HaKoB (Ha KOHIIAX IIyMajiell UMEIOTCS MUTMEHTHBIC TPaHy-
JIbI, KMIICYHBIA TUBEPTUKYJ HETIAPHBIN, TEJIO HE MPO3PAaYHO) ONMUCAHHAS BBIIIE
«Actinotrochasp.»6mm3ka k omuuunke Ph. hippocrepiaB 3an. Boctok B3poc-
JBI€ TIPEJICTABUTENIA PTOTO BUJA HE HailAeHBI. birkaiiiiee Mecto oOHapyke-
Hus B3pocibix Ph. hippocrepia 3an. AuuBa. B oTiindme ot onucanus JA4H-
HOK 3TOro Bujaa, ganHoro Dmurom (Emig, 1982),nmuumbku u3 3ain. Boctok
SIMOHCKOTO MOPSI UMEIOT BBIPAKECHHYIO MUTMEHTAIMIO TICYCHOYHOTO BBIPOCTA,
JOTIOJTHUTETIbHOE HEMAapHOE CKOIUICHWE 3PUTPOIMTOB (BCETO ATHUX CKOIUICHUH
3, a "He 2), MakcuMmasibHOe urcio mrynaier; 8 (@ ve 10), mmunay Tena 800mkMm (a
He 700),a Takke 3a4aTKu Ae(OUHUTHBHBIX IIYIIAJICII.

WurepecHo, uto B pabore Dmura u [Nomukosa (1990)ormeuaetcs Haxo/Ka
B 3al. BOCTOK JMYMHOK, KOTOpbIE OBUIM OTHECEHBI aBTOPAMH K BHIY
Ph. psammophilaK cosxanenuto, onmucanue 3TOW JHYUHKHA HE MPHBOIUTCS.
Onwucannas Hamu Actinotrochasp. umeet HeKOTOpbIE MPU3HAKH, COMMIKAIOIINE
ee ¢ munHKoi Buaa Ph. psammophitarpu ckoruieHus SpuTpoUTOB, HATUYNE
3a4aTKOB JC(PUHUTUBHBIX Miynayier. OJHAaKo, COTJIAaCHO OIMUCAHHI0 DMHUTa
(Emig, 1982)mmunnka Ph. psammophilapo3paunas, He UMeeT BhIpaXKECHHOM
TEMHON MUTMEHTAIMU TMEYEHOYHOIO BBIPOCTA, KpymHas (miuHOH 1m0 1 mwm),
9guCIIO TIynanen mepen Meramopdo3oMm jgocturaetr 12, B OTIIHUHE OT
Actinotrochasp., koropas Henpo3payHa, UMEET BBIPAKCHHYIO MUTMEHTAIIMIO,
ey Tena 10 800HM 1 MakCUMaJTbHOE YMCIIO Iynaerr 8.

JlvunHKM OOHApYKEHBI B TUIAHKTOHE 3ai1. BocTok SnmoHCKoro Mops B aB-
rycTe—CeHTs0pe.
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Actinotrocha harmeri (Phoronopsis harmeyizimmer, 1964
(Ta6x. 1X, 1-9

JAuarnocTuyeckue NpU3HAKM. JIMYMHKU TMpO3payHbIE, JKUBBIE 3pEIble
JUYUHKHA c71aboro po30oBOro 1mBeTa. JnuHa Tema He mpeBbimiaeT 1,5 MmM. Mak-
cumainbHoe uucno mynaner, 24. [ledeHounsli BeIpocT HemapHbd. Habmioma-
10TCd 4 CKOIUIEHUS! 3PUTPOLUTOB. 3a4aTKOB JE(PUHUTUBHBIX IIyMajel HeT.
@DpOHTAIBHBII OPraH UMEETCH.

Onucanne. JINUMHKK BCeX BO3PACTOB Ipo3payHble. MoJoble TUUUHKU
Ha ctaguu 8 mrymanen umeroT mmHY Tena 130 MkMm m amamerp smHcheps
100 MxM. XopoIIo BHIEH LETOMUYECKHI HIMIMHAP, PACHIOI0KEHHBIN 101 anu-
KaJbHOW TacTUHKOM (Tabu. IX, 1). TenoTpox He BhIpaXKeH.

VY nuumHOK Ha ctamuu 12 mymanern amuHa tena 400—600mkM. B amrcde-
peE MOSBIAIOTCA ABE IPYIIIBI KIETOK, PACIOIOKEHHBIE HAa JOPCAIBHON CTOPOHE,
cleBa W cClpaBa OT MHILNEBOJAA; 3TO 3a4aTOYHBIE CKOIUIEHUS 3PUTPOLUTOB
(tabm. IX, 2). DpUTPOIUTH MAJIOUUCIICHHBI U HE UMCIOT MUrMeHTa. CTaHOBUT-
Csl 3aMETEH MEUYEHOYHBIH BBIPOCT — BBIMSIYUBAHHE BEHTPAJIbHON CTEHKU XKe-
JyJKa BBIIIE YpoBHS Kpyra miymaner; (tadum. 1X, 2). Baoas neueHOYHOro BbI-
pocTa, ¢ BHYTPEHHEHN €ro CTOPOHBI, IPOXOJAT ABE BEHTPOJIATEPAIbHBIE CETIThI
(yTOMIIIEHHBIH KEJIC3UCTHIN SMUTENNH), KOTOPHIE XOPOIIO BHUIHBI HA JKUBBIX
JUYMHKaX Kak JBE TEMHbIE MPOAOJIbHBIE MOJIOCH. B 3KTOAEpME BEHTpAIBHOM
CTOpPOHBI TeJla MOSIBIISIETCS] OTBEPCTUE METACOMAIILHOTO BhIpocTa (Tadu. X, 2).

Jlmanaky Ha ctamuu 20 mrynanen UMEIOT MHTEHCHBHBIN PO30BBIA LBET H
iy 900—120Qukm (tada. 1X, 3). CkoruieHus: 3puTpoUTOB B dnHchepe ere
Oouiblile YBETMYMBAIOTCS B JMAMETPe M MPHUOOPETAIOT PO30BATYIO OKPACKY.
[leueHOUHBIN BBIPOCT UMEET (HOPMY KIS U MPAKTUYECKU MPUIICKUT K CTEHKE
TeJla Ha ypoBHE Inynajiel. HeMHOro Bblllle I€YEHOYHOTO BBIPOCTA C BEHTPOJIa-
TepaJbHBIX CTOPOH T'MIIOC(Ephl MOSIBISETCS BTOpas Mapa CKOIUIEHUH 3PUTPO-
utoB (tabm. IX, 3). OHu 00pa3oBaHbI HEOOJBIINM YHUCIOM KJIETOK OEIoro
1BeTa. MeTracoMallbHBI KapMaH Ha 3TOM CTaJud MUMEET BHJ HIMPOKOH (10
150 MKM) JIEHTBI, KOTOpPask HICT BIOJIb JKEJTyIKa 10 HaYasa 3aJHeH KUIIKH.

JlnanHKY ¢ 24 mynaibiaMy 00JIaJal0T HHTCHCUBHOM JKEJITO-PO30BOM OK-
packoit u nocruratot B AnuHy 1300—-140Qukm. CKOIUIEHUS SpUTPOLIMTOB CTa-
HOBSITCSI SIPKO-KpacHbIMHU. J[Ba TIaBHBIX CKOIUIeHHsS (C IOpcosiaTepaibHBIX
CTOpOH 3muc(epbl) CHIBHO YBEIMYMBAIOTCS B pa3Mepax M paszpacTraroTcs,
CMENIasiCh Ha JopcosiaTepaibible runocdeps! (Tadmn. 1X, 4). JomomHuTenpHO K
OCHOBHBIM YETBIPEM CKOIUJICHUSIM 3PUTPOLMTOB MOSBIIAIOTCS €lIe HECKOIbKO
(ot 1 no 4) menkux mapooOpasHbIx ckorieHui (tadm. IX, 4). Dtu nomnonHu-
TeJIbHBIE CKOIJIEHUS! UMEIOT MHTEHCUBHYIO PO30BYIO0 OKPAacCKy M pacloyararor-
¢4 mapajuleJIbHO KPYTY IIyIajel, 4yTh BbIIE HEro. B cepeauHe meanaabHOU
JIMHUHU 3MUC(HEpPhI MOSBIAETCS 3aMETHOE YTOJIIEHNE 3KTOAEPMBI — (PPOHTAIb-
HbI opraH. Bposib AgopcanbHOM MOBEPXHOCTH JKEIyAKAa OT Hayana 3agHed
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KHILKHA IO MECTa COEAMHEHMSI TYJIOBUIA U 3MHUCPEPbl MPOXOAUT AOPCATbHBIN
KpoBeHOCHBIH cocyn (tadm. IX, 4). Ero cTeHKH CHIIBHO COKpPAMaroTCs, YTO
OYECHb XOPOILIO 3aMETHO Ha KHUBBIX JIMYMHKAX. MeTacoMaibHbII BBIPOCT CHIIb-
HO YBEJIMYUBAETCS B JUIMHY M 00pa3yeT MHOTOYMCIEHHBIE CKJIaJKH C BEH-
TPaJbHON CTOPOHBI TeNa IUYMHKH. Takue JTMYUHKU TOTOBBI K METaMOp(o3y.

Monozible TUYMHKY 3TOTO BUJA MOSBISIOTCS B IUIAHKTOHE 3aj. BocTok B
Hayajle—cepeiMHe aBrycra. JINUMHOK BCEX BO3pPacTOB MOKHO OOHApyXHUTh B
IUTAHKTOHE 3. BOCTOK BIUIOTH 10 KOHIIA OKTA0ps. B Hauane HOsOps ocoOeH-
HO MHOTOYHCIICHHBI JINYMHKH Ha ctaguu 20 nrynaner], B HOSIOpe MOSBIAIOTCS
cTamuu ¢ 24 mynansinamu. 5—8 HoIOpsT KOMITIETEHTHBIE JIMYMHKH MPHUCTYIAIOT
K MeTamop$o3y, U B 3TO BpeMs B IJIAHKTOHE MHOTOYUCIIEHHBI TOJIBKO YTO Me-
Tamopu3upoBaBIIne MoJojble (opoHUIb. Meramopdo3 HporoKaeTcs A0
KOHIIa HOsIOpsi—Hayasa aexaops.

Actinotrocha branchiata (Phoronis muellejiMuller, 1856
(Ta6m. XI, 1-2

JluarnocTuyeckue mpusHaku. JInuuHky npospaunslie. ['panuna mporo-
e, 0003HaYeHHAs! TOJIPKO 3a/IHEM CTEHKOM, 3aMETHA y INYMHOK YXKe Ha CTa-
nuu 8 urymnanen. [lurMenTaius kenToro 1BeTa mosBisercs Ha craanu 14 my-
masell ¥ 3ajJeraeT B AMUTEINH OCHOBAHUS IIyTajell], Kpas MpeopaibHoii Jomna-
CTH | TeJoTpoxa. [limHa Tena 3pesbIX TMYMHOK MOKET JOCTHTaTh 2 MM, Yarie
1,5-1,7mm. MakcumanbHaoe gucio mynaner 42, 06prqyao 30—38.I1eduenounsbrit
BBIPOCT TIAPHBIHA, CHIIbHO Bakyosm3upoBaHHbIid (Tabm. XI). Mmeercs nBa ckor-
JICHUSI SPUTPOIUTOB, PACIOIOKEHHBIE C 00EHX CTOPOH enmynka. CKOTUIeHUs
SPUTPOIMTOB NOsBIsIFOTCS Ha cTanuu 20 mynaner (tadmn. Xl, 1). Ha cragun 28
HIymasiel] MosIBISIOTCS 3a4aTku AeUHUTUBHBIX miynanen (tadn. X, 2). Dtu
3a4aTKd HMMEIOT BHUJ HEOONBIIUX SMHUTETUANBHBIX BBIMSYUBAHUN, PACIIONO-
KEHHBIX B OCHOBaHUH a0OpaTbHOW CTOPOHBI KXKIOTO JIMYUHOYHOTO IyTajb-
na. [lepen metamopdo3om mosiBiisieTcsi PpoHTATBHBIN opraH (Tadu. X, 2).

JIMYMHKY 3TOTO BU/Ia HE OTMEYEHHI B INIAHKTOHE SIMOHCKOTO MOPSI.

Actinotrocha sabatieri (Phoronis psammophi)a&Roule, 1896
(Taoa. XIll, 2)

JlnarHocTuyecKue NpU3HaKM. JINUMHKY Ipo3payHble, MUTMEHTALUs 110~
SIBIISICTCS Y TMYMHOK HA cTanuu 6 nrymaner. /IBa mepBbIX CKOIUICHUS TUTMEHTA
pacrionararorcsi ¢ 00eux CTOpOH abOpallbHOTO OpraHa, MO3JAHEE MOSBIISETCS
MUTMEHT Ha KoHnax mrymaierr (tadm. Xlll, 2). Jlnuna tena cocraaser 1—1,2mm,
MakcuManbHoe yrcio mynaier 12. [leyeHouHbli BeIpOCT HenmapHblid. meercs
TPU CKOIUICHUSI SPUTPOLUTOB. JBa C KaXKI0W CTOPOHBI IIEYEHOYHOTO BHIPOCTA (
B MECTax COeIMHEHUS K- U rurnocdepsl) U oaHOo BeHTpaibHoe (Tadu. X, 2).
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3auaTku I[e(I)I/IHI/ITI/IBHLIX mytaJje mpeaACTaBJICHbI B BUAC YTOJIICHUA SIIHUTC-
JIUA B OCHOBAHUH JIMUMHOYHBIX IYTIAJICII. chOHTElJ'IBHLIfI opraH OTCYTCTBYCT.
JIMYMHKY 3TOro BUa HE OTMEUYEHBI B INIAHKTOHE SMMOHCKOro MOpsH.
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PHYLUM PHORONIDA — PHORONIDS

Elena N. Temereva

General characteristics

Phoronids are exclusively marine animals, have dvaitle distribution.
At present the phylum Phoronida comprises 12 desdrspecies (Emig, 1979;
Temereva, Malakhov, 1999; Temereva, 2000). Adulorphids have a
vermiform body (pl. I,figs. 1, 3 and live in tubes excreted by themselves
(pl. I, figs. 1, 3. Tube walls are formed of hardened chitin secretof
epithelium (Hyman, 1958, 1959), they are transgaaed elastic, but in some
species they are incrusted and reinforced by graraths (pl. II,figs. 1, 3.
Two ecological groups are distinguished among phidso burrowing and
encrusting (Emig, 1982, 1985). The former ones odoumollusk shells
(Acmaea, Niveotectura, Chlamys, Crassostrea, CretilusyFusitritor) and
in rocks, and the latter ones — in sand, and thbes are incrusted by grains of
sand (pl. Ifig. 2 II).

Animal body is fully buried in a tube, and only deand of the body with
lophophore tentacles looks out into water (plfid, 2 I, figs. 4, 5. Body
length is always shorter than the tube length ades greatly both within one
species and among species; it may range from 1.fPbtronis ovalisto 45
cm (Phoronopsis californica Living animal body color may be milk-white,
rose-tinted, greenish or brown.

Outwardly body of all phoronids can be subdividedoi five parts:
lophophore with tentacles, head part of the bodyereor and posterior body
parts and ampulla (Temereva, Malakhov, 2001) (digl 1). Head end bears
lophophore, which fulfils functions of feeding amespiration. Lophophore
tentacles embrace the mouth, which has a shapealadté opening and is
covered with the epistome (over-mouth fold). Heaxdl\b part is short, and
marked by two metanephridium lumps placed at the aie (pl. 1l,fig. 3).
Anterior part is the longest part of phoronids bodyis characterized by a
folding integument and ability to heavily contrattecoming almost twice
shorter and drawing the head end in the tube I(digl 3). Posterior body part
is characterized by the largest diameter (as comapaith the other body parts)
and by thin semitransparent integument, throughcklviblood vessels and
intestinal loop can be seen. Terminal body parnpula — is shaped as a small
phial and is characterized by folding mantle and #bility to change its
diameter very much (pl. fig. 1).

Phoronids have oral and anal sides of the bodyth@ranal side the anal
papilla, lumps of metanephridia and two lophphdmanches are well-marked
(pl. 11, fig. 3).

Phoronids have dorsal side of the body, which ry gbort and presentes
by the body part between mouth and anus. The digetsact is U-shaped. The
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anus openes close to the mouth on the anal papitat is never surrounding
by tentacles. Thus all vermiform body of the phadsns a ventral body side.

Morphology of phoronids is very simple, and onlynge can be identified
by appearance. Two generd&@horonisandPhoronopsis- are distinguished in
Phoronida phylum. RepresentativesRforonopsiggenus are characterized by
the presence of epidermal fold (collar), developader the lophophore along
the outer row of tentacles and surrounding circakvous plexus. Under the
binocular the collar is especially well visible the anal and lateral sides of the
body (pl. Il,fig. 3). Species oPhoronisgenus lack collar.

For identification of phoronid species it is ne@gs to examine
histological sections, made through every parhefliody. At that, for the head
part complete series of sections should be madessCsections through
lophophore base help to identify lophophore type smcount the number of
tentacles which is important for species identtfama Lophophore in all
phoronids is bilaterally symmetrical, and its agement is an important
taxonomic feature. Phoronids have five main typelphophore’s structure:
oval, horseshoe-shaped, transitional to spiral db-doil), spiral (with 1-4
coils) and helicoidal (Emig, 1979; Temereva, Malakh1999) (pl. IlI).

Continuos row of tentacles is open on the anal sidaost phoronids. In
this region a zone of new tentacles laying (abfoahation zone) is situated,
therefore the shortest tentacles are here. Thephdyonid species Phoronis
muelleri —has not only aboral, but also oral formation zddarfikaev, 1962;
Emig, 1979) (pl. Ifig. 3). The latter one is situated at the oral sidenefliody.
Here medial tentacles are twice or thrice shohtantthe lateral ones (pl.flg.
3).

All elements of the nervous system of phoronids ifiethe covering
epithelium. The nervous system includes dorsaleptexus (situated between
mouth and anus), circular nerve plexus (runs atbeguter row of tentacles in
lophophore base), giant nerve fibers, intra-epidgkrmerve plexus (Silen,
1954a). Two (right and left) or one (left) nervédr can be found on cross
sections through the anterior body part in difféneimoronids species (pl. V).
The number and diameter of the giant nerve fibeaseha systematic
significance. Nerve fibers run in the epithelium popite the lateral
mesenteries. In most phoronids nerve fiber diametsrs not exceed 10
(4-9) um, and they can be found only using oil immersiems| (pl. 1V,fig. 1).
However, some phoronids have a very sizeable deme¢inerve fibers — 30—
40 um (pl. 1V, fig. 2).

Muscles of skin-muscular sack are formed by theerdayf circular and
longitudinal muscles. Longitudinal muscles are st strongly developed in
the anterior part of the body, where they form $ola/hich jut into the body
cavity (pl. 1V, fig. 2). Four types of longitudinal muscles are distiistyeid in
phoronids: feathery, bushy and two types of syatymnuscles, which are
specific for the only one phoronid specied?horonis pallida(Silen, 1952)

(l. V).
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The number of muscular folds in separate coelonmbleas is one of the
main systematic features of phoronids, which wagdle first time introduced
in the taxonomy of this group by Selys-Longchamp@0{). The number of
longitudinal muscles bands is counted by the falhguscheme:

Oral mesentery
Left lateral mesentery —|— Right lateral mesentery
Anal mesentery

The number of longitudinal muscles bands can beroehed by sections
across the anterior body part (pl. VI). Body coelofrphoronids includes five
mesenteries: oral, anal, inter-intestinal (runsvieen two intestinal branches of
the U-shaped digestive tract) and left and rigterk ones (pl. VI). The first
three mesenteries divide body coelom into right kefidchambers. Additional
lateral mesenteries divide the coelom into anal aral chambers. In two
phoronid species some of the mentioned mesenteraas be absent, and it
makes the identification character for them. THisoronis ovalislacks both
lateral mesenteries, an@horonis muelleri lacks left lateral mesentery
(Mamkaev, 1962; Emig, 1974, 1979).

It is very easy to determine left and right coelonchambers in the
species, having only one (always left) giant nerfilger. Mesentery,
approaching nerve fiber, is a left lateral onenthechamber, closest to it and
containing blood vessel, is left oral, and a chanaéhout a vessel is left anal
(pl. VI). One more margin of the left oral chambsraccordingly an oral
mesentery, and that of the left anal chamber — @& aesentery. The
remaining mesentery is a right lateral one, whiohdds the right coelom
chamber into oral (adjoining oral mesentery) andl ane (adjoining anal
mesentery).

It is more difficult to determine coelom chambensspecies with two
nerve fibers: for an inexperienced researcher il e hard at first to
understand, which mesentery, approaching nervesiibe right and which is
left.

Generally, circulatory system of phoronids is cthsé consists of several
main blood vessels: two lophophoral (circular) #meée longitudinal (right and
left lateral, and medial) ones. In all phoronidghmdne exceptionRhoronis
ovalis) one of three longitudinal vessels (the right oiseyeduced over the
most of the body, and only two blood vessels @eil medial) can be seen on
cross sections across the middle of the body. Hewem the posterior body
part, where gonads are placed, there is the tlimgjitudinal vessel (see
Temereva, Malakhov, 2003). Phoronis ovalisall three longitudinal vessels
are visible on cross sections across the middteeobody.

In order to determine coelomic chambers it is nemeasto clarify which of
two blood vessels on the section is a medial oné,véhich is left lateral one.
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The former is closer to the inter-intestinal mesgntand as a rule it has a
narrow opening and thick walls with inner linind.(pV, fig. 1; VI). The latter
is farther from the inter-intestinal mesentery, hagide opening and thin walls
(pl. VI). Medial blood vessel is in the right araelomic chamber, which is
limited by anal and right lateral mesenteries. Hielateral vessel runs in the
left oral coelomic chamber, which is limited by lorand left lateral
mesenteries. Two chambers of coelom, which havelomd vessels, are called
right oral and left anal ones. The former is lirditey the right lateral and oral
mesenteries, and the latter — by anal and leftdbtames.

The structure of phoronids metanephridia is systeal®yy important.
They are pair organs, situated in the head pathefbody in a shape of a
curved tube, one end of which opens with a cilfarnynel into the cavity of the
body coelom, and another end opens with nephridepdo the surroundings
(pl. VII). Four types of metanephridial structurancbe distinguished (Emig,
1979, 1985):

— with one ascending branch and one funnel (pl. f§il,1);

— with one ascending branch and two funnels: largd and small oral

(pl. V11, fig. 2);
— with two branches — ascending and descending, aedumnel (pl. VII,
fig. 3);

— with high nephridial branches, with nephridiopasiyated on the inner
side of the anal papilla, with two funnels, of whithe oral one is much
greater than the anal one and has big blades (plfiy. 4).

It is necessary to note that coelomic funnels ofamephridia of the most
phoronid species often increase in size during spayvperiod and form
multiple folds, blades and, probably, additionahrfals. Such precedents are
reliably known for Phoronis psammophila(Emig, 1985), Phoronopsis
albomaculata(Emig, 1979). In order to reconstruct metanephraicomplete
series of histological sections across the head g@athe body should be
obtained.

Among phoronids there are both dioecious and hennoate species
(Emig, 1977). Sexual cells develop in the posterimdy part in the
vasoperitoneal tissue, and are associated withdbi@ssels and capillaries
(pl. V1. In hermaphrodites, oocytes lie on theloside of the lateral vessel
and spermatozoids on the anal side (pl. MVil§, 1). In dioecious species,
gametes, as a rule, develop both in the left (atdha left lateral vessel) and in
the right (around the right lateral vessel) coelontiambers (pl. VIIIfig. 2).

Phoronids have two types of sexual glands: nidaaheglands and
lophophoral organs. They are pair formations, s#miain lophophoral
concavity along the inner tentacles row, and arsemglly overgrown
epithelium. Lophophoral organs are developed irmlaphrodite species and
the males of dioecious species (pl. Vfig. 3). Nidamental glands are present
only in species, which are known to care for prggem. brood their eggs (to
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the stage of early larva) in lophophoral concaviBggs and embryos are
agglutinated by nidamental glands secretion, fogrembryonic congestions
(one or two), which are well seen in the crownaritacles (pl. Ifig. 2).

All phoronids are characterized by external-intereatilization. Males
discharge spermatozoids into surroundings, whicmast species are formed
into spermatophore, where the final maturation elargametes takes place.
Spermatophore gets (due to the high population iggnmito the female
tentacular crown, and spermatozoids penetratetiredody coelomic cavity
through metanephridia, where they get fertilizedhod®nids spawn with
fertilized eggs. Phoronids have radial cleavagel llastula is the result of
such process. Blastopore reduces towards the @npait, and the remaining
opening becomes a mouth. After that a larva is &atm

Most phoronid species have planktotrophic larvaectinotrochs. Bottom
lecithotrophic larvae are typical for the only os@ecies — nanous burrowing
phoronidPhoronis ovalissee Silen, 1954). Plankton larvae of phoronidseewe
originally described as separate organisms undex generic name
«Actinotrochax»(see Miller, 1846). Later A.O. Kovalevsky (1867pyed that
actinotrochs were larvae of the bottom vermifornmeais — phoronids, which
had been described earlier by Wright (1856). Sthe® phoronid larvae has
been repeatedly found in plankton of all regionghaf World Ocean, and the
number of the described larvae rapidly exceedechtimeber of the described
adult forms. Thus, 20 larval species are known p2r described adult
phoronids (see, for example, Emig, 1982). The kre&only two phoronid
species —Phoronis ijimai (Actinotrocha vancouverensiahd Phoronopsis
harmeri (A. harmeri}- were registered in the plankton of the Sea pada
Besides the larvae of these two species, in thaoKdBay plankton we have
found unknown before larvae, probably belongingPtworonis hippocrepia
species, and adduced them in the present woActasotrochasp. The larvae
of Phoronis muelleri (A. branchiata), Ph. psammoph{f& sabatierj and
Ph. hippocrepia (A. hippocrepiayere not registered in the Sea of Japan. The
larva of Ph. svetlanagvas not described.

Actinotrochs of all phoronids are arranged accaydio a common
structure. Their body consists of episphere (ptetmie), overhanging the
mouth, hyposphere with a spindle of tentacles aadnihal telotroch
(pl. 1X, fig. 1). Tentacles circle is open on the dorsal body, parere epi- and
hyposphere join. The shortest tentacles are sduatee, and the zone of new
tentacle formation as well.

All actinotrochs have several ciliary cords, formbg long densely
situated cilia: preoral (prototroch) running alaihg edge of the preoral lobe,
postoral (metatroch) running along the tentacledipi on ventral and lateral
body parts behind the mouth, and the terminal retbi (pl. IX, fig. 1). The
latter is practically not expressed in early larv@®nspicuous long cilia of
parietal plume, which marks aboral organ (noticeaatoderm thickening), are
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apically situated on preoral lobe (pl. IK¥g. 1). Protocoel, borders of which are
well visible in young actinotrochs and larvae lakipigmentation, locates
under the aboral organ (pl. IX). The protocoel €hapf larvae is an
identification feature of a genus. Thus, the pro&oof Phoronopsisgenus
larvae has a shape of a cylinder (pl. 1X). On nBcapic section coelomic
cylinder is seen as consisting of two septa, fordpgdnesodermal cells and
limiting the first coelom cavity by a narrow areader the apical plate (pl. 1X).
In Phoronisgenus larvae protocoel has only back wall and mesn@pen at the
front (pl. X; XI). All area from the back wall ofrptocoel to the edge of preoral
lobe is filled with mesenchymatous cell bars (plfig. 2 XI).

Exact specific identification can be made only farvae ready for
metamorphosis. Phoronid larvae sizes may be vengiderable — up to 2.5
mm, but in some phoronid species small larvae qagilih size not more than
0.5-0.8 mm. Pigmentation, the number of tentaclesyber and situation of
the blood masses are very important for the idieatibn of phoronid larvae.

On the early developmental stages larvae have paa@st integument.
This allows to distinguish digestive tract depamisgvestibulum, oesophagus,
stomach, hind intestine), protonephridia, coelohming (pl. X, fig. 1). On the
later larval stages ventral side of the upper stdnjzart (immediately under
oesophagus) forms a stomach diverticulum the vwdliwhich are formed by
thickened glandular, often pigmented, epitheliurh (¥, X, Xl). Stomach
diverticulum can be unpaired (pl. IXigs. 2, 4 or pared (pl. XI). Larvae of
some species at later developmental stages, adeaam the stage of 8
tentacles, have pigmented integument. Location igmpnt and its color
depend on species. Pigment may locate in the ectodeoral field, along the
edge of preoral lobe, on the ends of tentacleshénbase of tentacle circle
(pl. X, XII, XIII). Sometimes pigment accumulatiofsrm well defined dark
pigment spots — “eyes” — along the edge of prdotad (pl. X,figs. 3, 4.

A number of the tentacles of larvae increases @g ginow. Nevertheless,
for every species there is a fixed maximal numbketentacles, which is
reached by the pre-metamorphosis period. The nuoflientacles ranges from
10 (A. hippocrepiaand A. pallidg), to 42 @A. branchiata — Phoronis muelleri
larva). In some larvae A. sabatieri and A. branchiatj, adult tentaclaes
primordia in a shape of small tubercles, placethatbase of larval tentacles,
appear before methamorphosis.

Blood masses appear in mature larvae and have e sbiathe big
spherical formations of pink or scarlet (before amedrphosis) color, which
can be seen through the integument of living larvdeir maximal number is
described forA. harmeri— 4. one pair occupies dorso-lateral position near
young tentacles, and another one is situated gitecally at both sides of the
stomach diverticulum. The number of blood masses rha odd — 3
(A. sabatier): one accumulation on each side of the stomacératulum and
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one accumulation in the middle of the ventral si®o ventral blood masses
are described forA. branchiata (Selys-Longchamps, 1907) and fak.
hippocrepia(Emig, 1982). One ventral blood mass in the aotesiomach part
is noticed forA. pallida

A so-called frontal organ appears before metamaigha larvae of some
species RPhoronis muelleri, Phoronopsis harmerThe frontal organ of living
larvae looks like a conspicuous thickening of tiheopal lobe ectoderm at the
medial line of the lobe (pl. IXfig. 4; Xl, fig. 2). The frontal organ is a
thinkening of the medial nerve of preoral lobe @uts like chemo-receptor
during metamorphosis (Emig, 1982).

A complete synonymy of phoronid species is giventhe works of
Christian Emig, a French zoologist (Emig, 1974,9)97

This phylum includes one class Phoronida with aglsimrder Phoronidea
and family Phoronidae. The Sea of Japan and thecaalj Okhotsk Sea area
(Aniva Bay) are inhabited by 8 phoronid speciex, cfi which are related to
Phoronis genus Ph. ovalis, Ph. psammophila, Ph. muelleri, Ph. &im
Ph. svetlanae, Ph. hippocrepjaand two species — tBhoronopsisgenus
(Ph. harmeriandPh. albomaculata

Systematic part

Phoronidae Temereva fam. n.

Type genusPhoronisWright, 1856.

Description. See the characteristic of the phylum.

Remarks. It considered to be rather strange lwt to this moment
phoronids haven't had appropriate family. In thesent work we eliminate
this defect.

KEY TO GENERA

1(2). Collaris abSent .........covvvvviiiiiiiii e Phoronis(p. 83)
2(1). Collar is Present .......coeeevveviviiieemee e e e Phoronopsigp. 90)

GenusPhoronis Wright, 1856

Type speciesPhoronis muellerSelis-Lonchamps, 1903.

Collar is absent. Lophophore is oval, horseshopeatatransitional to
spiral, or spiral. Metanephridium has one or twonfels, nephridial channel is
formed by both descending and ascending brancheslp by ascending one.
Muscular system is of a feather-like, bushy or ecsgd “pallid” type. Maximal
number of straps of longitudinal muscles is 80, myai30-50. The most
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species have two giant nerve fibers. Chiefly herdmagiites, the genus includes
one dioecious species. Mainly burrowing, some gseaccur on soft grounds.
Eight species can be attributed®boronisgenus.

KEY TO SPECIES OF THE GENWPSE ORONIS

1(2). Oval lophophore ..o Rh. ovalis(p. 84)

2(1). Horseshoe-shaped or spiral lophophore.

3(4). Horseshoe-shaped lophophore. There is prefmrahation zone of
tentacles: medial preoral tentacles are considgrghobrter than lateral

ONBS ettt et et e e e Ph. muelleri(p. 85)
4(3). Preoral formation zone is absent, medial latetal tentacles have equal
length.

5(6). Metanephridium has both descending and asogrmtanches ............
............................................................. Ph. psammophilép. 86)

6(5). Metanephridium has only ascending branch.

7(8). There is only one metanephridial funneil.............Ph. svetlanaép. 87)

8(7). Metanephridium has two funnels: anal big arad small.

9(10). Metanephridial bend forms two horizontalroh&rs, one above another.
Muscular formula is as follows:

...................................................................... Ph. hippocrepigp. 88)
10(9). Metanephridial bend does not form horizontabmbers. Muscular
formula is as follows:

............................................................................... Ph. ijimai (p. 89)

Phoronis ovalis Wright, 1856
(PL1IL, 1; V, 4; VI, 1; XIV)

Wright, 1856: 165-166; Harmer, 1917: 118-142; Me¥&l7: 34-37; Silen,
1952: 97-99; Emig, 1979: 28-31; Temereva et alQ02%23-525; Bailey-Brock,
Emig, 2000: 120-122; 2004.

Description. | give the description of phoronids found in Ani&ay,
coefficients of the same characteristics accortiingmig’s description (Emig,
1979) are given in parentheses. Body length is 5 @#l5), diameter —
0.1 mm (0.15-0.35). The color of animal in fixedtstis brownish (in living
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state it is transparent or yellowish, white spoésaiten scattered over the body
and tentacles). Lophophore is oval, the numbeemtatcles is 30 (11-28), their
length is 0.7 mm (0.3-1.2). Giant nerve fibers @vsent, but sometimes both
left and right nerve fibers with the diameter of52¢m are present. Body
coelom is characterized by the absence of lateedemteries. Longitudinal
muscles are of bushy type, and muscular formulesao the following way:

11 (7-21) | 9 (7-19)

Metanephridium of the type |. Every metanephrididras a single
coelomic funnel and only an ascending branch.

Hermaphrodite, or probably dioecious. Lophophorghas are absent.

There is no real actinotrocha, there is a lecithgitic creeping larva.

Distribution. Cosmopolitan. In the Pacific Ocean occurs nearcthests
of New Zealand, Canada (Vancouver Island), the IKistands (44°00" N,
146°25" E), in the Okhotsk Sea (Aniva Bay). In &téantic Ocean is known
near the coasts of the USA (Florida), in the lasid North Seas (coasts of the
Great Britain, Norway, Germany), in the MediterraneSea (the Gulf of
Lions). Not long ago it was found in the Arctic mas in Onega Bay of the
White Sea (Temereva et al., 2000), and also in Kakdha Bay (unpublished
data). It has not been found in the Sea of Japdarsbut is verified to occur in
Busse Lagoon (Aniva Bay).

Data on biology.Burrowing species, inhabits shells of various mekky
barnacles. In Aniva Bay inhabi@&rassostrea gigashells at 2—15 m deptRh.
ovalisis the only phoronid species known for its asexaploduction. Its ova
are the biggest among all phoronids, they reach |IfB0in diameter. The
number of ova does not exceed #h. ovalisspawns in a single sweep.
Fertilized eggs get into the tube of an adult ahifinam which after 4-5 days
they get into water at gastrula stage, and getibstgate (usually it is the same
shell where the adult individual lives). Then dgrithe next 7 days a creeping
larva is formed. Metamorphosis and developmentrofdult individual take
place 12—-13 days after the spawning.

Phoronis muelleri Selys-Longchamps, 1903
(PL 1,3; 111, 2; V, 3; VI, 3)

Selys-Longchamps, 1903: 4-35; Selys-Longchamps?:120-47; Meek, 1917:
37-42; Silen, 1952: 97-108; Mamkaev, 1962: 220—2E8ig, 1984: 65-66; Emig,
1979: 36-39; 2004, Bailey-Brock, Emig, 2000: 128jig et al., 2000: 79-81.

Description. Body length is 50-160 mm, diameter — 0.5-1 mm. Cofo

living animals is yellowish, reddish or pink. Logdteore is horseshoe-shaped,
there is a preoral formation zone of tentacles:ial@dntacles of the oral body
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side are 2-3 times longer than the lateral ones.ntimber of tentacles varies
from 40 to 100, their length reaches 1-2 mm. Oafy diant nerve fiber with
the diameter of 7-4@m is available. Body coelom is characterized by the
absence of the left lateral mesentery. Longitudinascles are of feathery type,
and the muscular formula is as follows:

5 — 13| 8-11

3-5 3-5

Metanephridia of the type Ill. Every metanephridilmas one coelomic
funnel, short descending and long ascending branche

Dioecious species, males have big and glandulanojoiporal organs.
These organs can be found just in some specimehs iate summer and early
autumn.

There is a planktotrophic lanAsctinotrocha branchiata.

Distribution. Tropical-boreal species. In the Pacific Ocears inoticed
near the coasts of Australia (Moreton Bay), Hawlliew Caledonia Island,
Panama and Peru, in the Yellow Sea and the SeapahJ(the Tatary Strait,
46° — 50° N), in the Okhotsk Sea (Aniva Bay, Teipdday, Naho Cape — near
the coast of Japan), in the South Kuril Straithie Atlantic Ocean it was found
near the coast of the USA (Florida, Gulf of SaiatMcence), Mexico (the Gulf
of Mexico), near the Azores, near the Spain coasthie Bay of Biscay, in the
English Channel, in the North and MediterranearsSkathe Indian Ocean it
lives near Madagascar Island and the Comoro Islands

Data on biology. Occurs on sandy, oozy, oozy-sandy grounds, at the
depths of 1-390 m. In the Sea of Japan it is foaride Tatary Strait: occurs at
16.5-140 m depths with maximal population density5@-100 m depths.
Often forms communities with the other phoronid csgeg Phoronis
psammophila

Phoronis psammophila Cori, 1889
(PL. 11, 2; V, 3; VII, 3)

Phoronis psammophil€ori, 1889: 4-21; Emig, 1969: 312323, figs. 24979:
40-41; 1982: 45; 2004; Emig, Golikov, 1990: 28-Efig et al., 1999: 131; Bailey-
Brock, Emig, 2000: 123-124; Emig et al., 2000: 7B-Brito et al., 2002: 156-157.

Phoronis sabatierRoule, 1889: 195-196.

Phoronis architectédAndrews, 1890: 445-449,

Description. Body length is 80—190 mm. Color of living individaas
pink, white spots are noticeable on lophophore. hopghore is horseshoe-
shaped, the number of tentacles is 60-130, and fémwgth is 1.5-2.5 mm.
There is only one left giant nerve fiber with therdeter of 7-27um.
Longitudinal muscles are of feathery type. Muscitamula is as follows:
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7-19 | 7-17
4-11| 4-11

Metanephridia of the type Ill. Every metanephridilnas two branches:
descending and ascending. The first one has aessmgall funnel in the body
cavity, and the second one has a nephridiopongatsil on the anal papilla,
below anus. During reproductive period epitheliumneetanephridial funnel
expands very much, forming lobes.

Dioecious species. It has big glandular lophophorgans and nidamental
glands. It carries eggs. There is a single unpamedryos accumulation in the
tentacles crown.

There is a planktotrophic larnctinotrocha sabatieri

Distribution. Tropical and low boreal species. In the Pacific &c#& was
found near the coast of the USA (California), Cangdancouver Island),
Panama, Australia, New Zealand, near the Solonmands and the Hawaii, in
the Yellow Sea, the Sea of Japan (Peter the Gragt &d the Okhotsk Sea
(Mordvinov Bay). In the Atlantic Ocean it is notctenear the coasts of
Uruguay, the USA (Florida — the Gulf of Mexico),anethe Bermudas, the
Bahamas, the Azores and the Cape Verde Islandss known in the
Mediterranean Sea, throughout the coasts of PdraughSpain, in the English
Channel, in the North Sea (the coast of Denmarggy the western coast of
Iceland. In the Indian Ocean it is known in the &=, near the coasts of the
Comoro Islands and Madagascar, in the Bay of Bengal

Data on biology. Occurs on small-grained, sometimes oozy sandieat t
depths of 1-35 m, usually 5-10 m. In Possjet BatdiPthe Great Bay) it is
found near Shelikhov Cape at 12 m depth on coameaeyd sand. In
Mordvinov Bay it is found on oozy sands at the depdbf 19—20 m. This
species can form extremely dense populations - 8®00 sp./fh

Phoronis svetlanae Temereva et Malakhov, 1999
(PL 1, 3; V, 4; VII, 1; XV)

Temereva, Malakhov, 1999: 627-629; Emig, 2004.

Description. Body length with tentacles is 12.3 mm, and diamet8r5—
1.1 mm. The color of living individuals is light New. Lophophore is
horseshoe-shaped, or transitional to spiral witha#-coil, the number of
tentacles is 80-120, their length — 0.7 mm. Thezewao giant nerve fibers: the
left one with the diameter of 9-10m, and the right one, very thin and
disappearing on some sections, with the diamete4-&f um. Longitudinal
muscles have bushy form. Muscular formula looks tikis:
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Metanephridia of the type I. There is only an ada®yp branch and a
single funnel, opening into the anal chamber. Nepbre opens at the anal
lump, near or a little above the anus.

Hermaphroditic species, lophophoral organs areerptessed. Larva has
not been described at present.

Distribution. Found only inVostok Bay (Pashennikov Cape) of Peter the
Great Bay, the Sea of Japan.

Data on biology. The species occurs in hard substrate, in stonetheat
depth of 2—-3 m, in the surf zone.

Phoronis hippocrepia Wright, 1856
(Pl 1, 4,5 1, 2-3 V, 4; VI, 2)

Phoronis hippocrepiaright, 1856: 166—167; Emig, 1979: 32-35; 2004;idem
et al., 2000: 78, 80.

Phoronis(Creping gracilis van Beneden, 1858: 13-20.

Phoronis caespitos@ori, 1889: 21-43.

Phoronis kowalevskiBenham, 1889: 143.

Phoronis capensi&ilchrist, 1907: 153-158.

Description. | present the description of phoronids found invanBay,
indices of the same characteristics according tigEmMig, 1979) are given in
parentheses. Individuals have body length of 3q280) mm and diameter of
1.3 (0.3-1.5) mm. Lophophore is horseshoe-shapé&@amsitional to spiral, the
number of tentacles is 150 (50-150), and theirtlerg6 (2—3) mm. Two giant
nerve fibers: the left one with the diameter o4930) um, and the right one
with the diameter of 11 (1-7m.

Longitudinal muscles are of bushy type, musculamtda is as follows:

19-20 (7-15)| 17-20 (7-16)
6-7(3-7) | 5-6(3-10)

Metanephridium of the type Il with one ascendingrtmh, which is bent
heavily, forming two horizontal chambers, one abawether. There are two
coelomic funnels: a big one is anal, and a smadlisroral.

Hermaphroditic species. Small lophophoral orgarss radamental glands
are available. Eggs are born in paired embryorcameilations.

There is the planktonotrophic land&tinotrocha hippocrepia.

Distribution. Tropical and low boreal species. In the Pacific &rcé is
noticed near the coasts of Australia, Panama amdHtiwaii, in the Okhotsk
Sea (Aniva Bay). In the Atlantic Ocean it is repdroff the coasts of Africa
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(the Cape of Good Hope), Brazil (South Tropic), Mex from the Bay of
Biscay and the English Channel, from the Irish, tNerth and the
Mediterranean Seas, near the Cape Verde Islarel§aharies and the Azores.
It has not been found yet in the Sea of Japan.

Data on biology.Ph. hippocrepias the only phoronid species including
either encrusting or burrowing forms. Both ecoladjiorms of this species are
found in Busse Lagoon, Aniva Bay. Encrusting folime on sandy and oozy-
sandy grounds in tubes of 40-80 mm length, enatustth sand. Burrowing
forms are found in shells @frassostrea gigasysters. The species occurs at 1—
48 m depths. In Aniva Bay it is found at 2-4 m deptThis species is
distinguished for its extremely high population sign— up to 20.000 sp./m
(Emig, 1982).

Phoronisijimai Oka, 1897
(Pl 1L 2; 1, 2-3 1V, 1; V, 4; VII, 2; VIII, 1)

Phoronis ijimai Oka, 1897: 147-148; Emig, 1979: 46; 2004; Emig)ikew,
1990: 26—29; Malakhov, Temereva, 1999: 574-576aktedv, Temereva, 2000: 392—
396.

Phoronis vancouverensixell, 1912: 257-271, fig 1-5; Marsden, 1959: 98—

Description. Data on individuals from Vostok Bay are presentaad
indices of the same parameters according to Endig&ription (Emig, 1979)
are given in parentheses. Body length reaches 5@200) mm, its diameter —
1 (0.5-2) mm. Living individuals are of semi-traasgnt white, or yellowish
color. Lophophore is hourseshoe-shaped or transitito spiral with 1 coil.
The number of tentacles is 90-100 (70-230), and kxegth is 3 (2-5) mm.
Two giant nerve fibers: the left one with the diaeneof 9 (3—10um, and the
right one with the diameter of 7 (2—3n.

Longitudinal muscles are of bushy type, musculamida is as follows:

13-16 (10-32) 18-20 (13-31)
5-8(2-14) | 5-7(3-13)

Metanephridium of the type Il, only ascending brane available, and
two coelomic funnels: a big anal one, and a snrall @ane.

Hermaphroditic species, with small lophophoral aggand nidamental
glands. Eggs are carried in paired embryonic actafions.

The planktonotrophic larvActinotrocha vancouverensis known.

Distribution. Subtropical-boreal species. It is known only froime t
Pacific Ocean. Lives in the coastal waters of Can@hncouver Island), the
USA (California), Japan (Hokkaido and Sikoku Islapdn the Taiwan Strait.
It is found near the coasts of Kamchatka, the Kamd the Commander Islands
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(Mednyi Island), in the Okhotsk Sea (Aniva Bay araliskaya Inlet). In the
Sea of Japan it is found in Peter the Great Baw{®MoBay) and near the coast
of Moneron Island.

Data on biology.In the Sea of Japan it occurs in shells of theérgpsd
Niveotectura pallidajn the shells ofCrenomytilus grayanysn the calcarious
algeaLithothamnium at 0.5-10 m depths. Distribution in depths amaligds
depends upon distribution of the host molluBk. ijimai was found in the
Tauiskaya Inlet (Nagaeva Bight) on the stony indeitzone, in the littoral
puddles, in the shells dfittorina squalida(+Pagurus middendorfii Animals
were gathered in July, groups of embryos with yolargae were found in
their tentacles crown. This was the first specigshmronids found in a littoral
zone.

GenusPhoronopsis Gilchrist, 1907

Type speciesPhoronopsis harmeri.

There is an epithelial fold at the base of lophaphe a collar, located
obliquely or perpendicular to the body axis. Lopho is spiral, not less than
1 coll, rarely horseshoe-shaped. The number oatéed in adult individuals is
more than 100 (usually several hundreds). Nephrdias one or two funnels,
nephridium channel is formed by ascending and delcg branches,
nephridiopore is situated lower than anus on the papilla. The number of
straps of feathery longitudinal muscles is morentBa (primarily more than
100). A single left giant nerve fiber is availabBioecious. Build leathery
encrusted tubes, occurs on soft grounds.

The genus Phoronopsis includes four speciesPh. harmeri, Ph.
californica, Ph. albomaculata, Ph. malakhoViwo species are found in the
Sea of JaparPh. harmerin Ph. albomaculata

KEY TO SPECIES OF THE GENWBPE ORONOPSIS

1(2). Muscular formula of individuals from PeteetBreat Bay is as follows:

16-27 | 16-27
9-15 | 6-14
............................................................ Ph. albomaculatdp. 91)
2(1). A different muscular formula:

27-38| 29-40
17-22| 13-20
................................................................... Ph. harmeri(p. 92)
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Phoronopsis albomaculata Gilchrist, 1907
(PL. 11, 2; V, 3; VII, 3)

Gilchrist, 1907: 158-165; Emig et al., 1977: 4643:4872; Emig, 1979: 48;
2004; Emig, Golikov, 1990: 29; Emig et al., 199914132; 2000: 81, fig. 1.

Description: Body length up to 150 mm, diameter — 0.5-2 mm. €ofo
living animal is pinkish, lophophore integumenttignsparent, pigment spots
can be often seen on tentacles. Horseshoe-shapkdploore sometimes can
form 1 coil. The number of tentacles is 70-160jrtlength — 2-3 mm. Only
left giant nerve fiber is present, its diametefl%s-35um. Muscular system is
of feathery type. Muscular formula of individual®rin Peter the Great Bay
looks in the following way:

16-27 | 16-27
9-15 | 6-14

It is necessary to note that muscular formula o $ipecies from the other
areas of the World Ocean (Atlantic coasts of AffR® N, the Red Sea) is
different and looks like this:

14-33 | 22-21
7-20 | 6-20

Metanephridia of the type lll: there are an ascegdind a descending
branches, the latter one opens into the body coeidgtm a single funnel.
Before spawning coelomic epithelium of funnel carovg up and form
additional folds.

Dioecious species. Males have big glandular lopbogdhorgans, females
hypothetically carry eggs in tentacles crown.

Larva is unknown.

Distribution. Tropical low-boreal species. In the Pacific Oceansi
known in the Gulf of Panama, near the coasts of Mealand and Australia
(the Basov Strait, Moreton Bay), New Caledoniandlan the Yellow Sea and
the Sea of Japan (Peter the Great Bay). In then#itl®cean it is found near
the coasts of Africa (the Cape of Good Hope, thé GfuGuinea, the Strait of
Gibraltar [Algeria]). In the Indian Ocean it is is@gred in the Red Sea and
near the western coast of Madagascar.

Data on biology.Occurs on gravel, sandy, oozy-sandy and oozy gi®un
Choosing substrate, prefers silt: its portion stienbke from 40 to 80%.

In Peter the Great Bay it is found at the followidgpths: 32 m
(population density 8-20 sp.m 35 m (population density 88 spm45 m
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(population density 8 sp./n In Possjet Bay, near Furugelm Island it is found
at 25 m depth with population density of up to 3p2nf.

Phoronopsis harmeri Pixell, 1912
(PLIL2=3 1, 4; 1V, 2;V, 3; VI, 3—4 VIII, 2,3

Phoronopsis harmerPixell, 1912; 271-283, figs. 6-16; Emig et al.719468—
470; Emig, 1979: 49; 2004; Mamkaev, 1962: 228-ZR®%. 9-15; Emig, Golikov,
1990: 23-28; Emig et al., 1999: 132-133; Emig t24l00: 80, 81; Brito et al., 2002:
157-158.

Phoronis pacificarorrey, 1901: 283-288, figs. 1-5.

Phoronopsis virididilton, 1930: 33-34, figs. 1-4.

Phoronopsis striatadilton, 1930: 34-35, figs. 1-4.

Description. We present description of animals found in Vostaly Bthe
Sea of Japan) indices of the same parameters auwgdodEmig’s description
are given in parentheses (Emig, 1979).

Animals live in tubes, encrusted with sand. Tulmgtk measures 160-200
mm, diameter — 1-2 (0.6—4) mm. Color of living aalmis pinkish yellow
(from green to yellow, sometimes tentacles are piged). In the mouth of the
Tumen River (Peter the Great Bay) phoronids of #gecies have brick-red
color. Lophophore is spiral, both parts of it camta half-coil (1-2), the
number of tentacles is 90-140 (100-400), theirtlengeasures 3—6 (1-3) mm.
Only left giant nerve fiber with the diameter of 480-60) um. Feathery
muscular system, muscular formula is as follows:

27-38 (20-49)] 29-40 (23-55)
17-22 (12-28)] 13-20 (11-26)

Metanephridium of the type Il (males) and IV (fdes). Every
metanephridium has both ascending and descendagchies. The first one
opens with a nephridiopore on the internal sid¢hefanal lump, the second
one — with a funnel into the body cavity. Sexuahdiphism is found in the
funnel morphology: males have one wide funnel, whsrfemales have two
openings in the funnel — wide oral and narrow anal.

Dioecious species. Males have big lophophoral argan

There is the planktonotrophic lardatinotrocha harmeri

Distribution. Cosmopolitan species. In the Pacific Ocean lives hNorth
America (from Vancouver Island to California), Awadta (Sydney, Moreton
Bay), the Cook Islands, the Solomon Islands, in@kéotsk Sea (Aniva and
Mordvinov Bays). In the Sea of Japan it is foundFater the Great Bay
(Vostok Bay, Possjet Bay, the mouth zone of the duiRiver), near the coast
of Sakhalin Island (in the Tatary Strait: 46° NG° ). In the Atlantic Ocean it
is registered near the Azores and the Canaries{imeaouthern end of Spain.
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Data on biology. In the Pacific Ocean it lives mainly on sandy-oozy
grounds from intertidal zone to the depth of 89mthe Sea of Japan it occurs
on sandy, fine sands with gravel, oozy, oozy-sagaunds from intertidal
zone to the depth of 23—89 m, (Mamkaev, 1962). Atiog to Tarasov’'s data,
in Vostok Bay (the Sea of Japan) biomass of thicigs reaches 100 ¢fm
(Tarasov, 1978). In Possjet Bay (Expeditsia Bighig found at 5 m depth on
oozy-sandy grounds in biocenosis Arfiadara broughtont Luidia quinaria.
Population density here reaches 70 sp(fmig, 1984).

KEY TO PHORONID LARVAE (ACTINOTROCHA)

1(2). Late larvae have dark pigmentation all over body, and black or deep-
brown colors prevail. Two pairs of black pigmenbtgpare located along
the edge of preoral Iobe ..............i i e
......................... Actinotrocha vancouverendigrva of Ph. ijimal) (p. 94)

2(1). Pigmentation of late larvae is not expressegresent only on some body
sites (on the ends of tentacles, around the aloogan, in epithelium of
the stomach diverticulum)

3(6). Larvae are not transparent.

4(5). There are two ventral blood masses, stomaekrtitulum is not
pigmented, maximal number of tentacles is 10, lergftthe late larva
DOAY IS B50—70QUM ...ttt
..................... Actinotrocha hippocrepi@dlarva of Ph. hippocrepia (p. 95)

5(4). There are three blood masses, stomach diuinn is gray or taupe,
maximal number of tentacles is 8, length of the latval body is 80@m
......................................................................... Actinotrocha sp(p. 95)

6(3). Larvae are transparent.

7(8). Protocoel has a form of a cylinder (two wallsder the aboral organ).
Late larvae have two pairs of bright red blood reasMaximal number of
tentacles is 24. Length of the late larval bod$580um ............cceeeeeinnns
................................. Actinotrocha harmer{larva of Ph. harmerj (p. 97)

8(7). Protocoel has a different shape (there ig onk wall behind the aboral
organ).

9(10). Maximal number of tentacles is 38, pigmeatats absent, stomach
diverticulum is paired, frontal organ is presehg size of late larvae is up
to 2500um .......... Actinotrocha branchiatélarva of Ph. mueller) (p. 98)

10(9). Maximal number of tentacles is 12, pigmeatats present on the both
sides of the aboral organ and on the ends of testacstomach
diverticulum is unpaired, frontal organ is abséhg size of late larvae is
1200um ......... Actinotrocha sabatierflarva of Ph. psammophila(p. 99)

93



Actinotrocha vancouverensis (Phoronis ijima) Zimmer, 1964
(Pl. X, 1-4

Diagnostic features.Larvae are not transparent. There is the pigmemtati
of black or dark brown color. Pigment lies in thetoglerm of the preoral lobe
in the area of the aboral organ and in the ectodefnthe oral field.
Hyposphere is weakly pigmented. The length of nealarvae does not exceed
900 um. Maximal number of tentacles is 14. Stomach dieelum is unpaired.
There are two blood masses. The primordia of defeitentacles are absent.
Frontal organ is present.

Description. Larvae, which have just detached from embryonic
agglomeration, have 180-2aénh length. Episphere diameter (up to 180) is
just a little smaller than the length of the lartself (pl. X, fig. 1). Prototroch
and metatroch are present, telotroch is not deeelopost-oral cilia line goes
along the surface of the tentacular spindle, onclwhbulges are notable,
corresponding to two pairs of larval tentacles,wdfich the ventral pair is
designated more clearly than the lateral one (plfi¥ 1). A typical black
pigmentation on the abdominal body side from theutimdo the tentacular
spindle (oral field) (pl. Xfig. 1) is present. There is a tuft of cilia on the
episphere apically; it is underlayed with the eetod thickening of the dorsal
side of the head lobe (the primordium of the aboexive ganglion) (pl. X,
fig. 1).

Larvae have the length of 27n at the stage of 6 tentacles (pl.fig, 2).
They differ from larvae of the previous stage bydyoproportions. A
considerable body part develops in a larva, i. par of body, located behind
tentacular corona. As a result the relative diameteepisphere proves to be
half of the length of hyposphere. In the area of thostoral cilia line
(metatroch) three pairs of tentacles are formetestmal walls become of
yellowish brown color.

Later larvae (with the length of about 40fh) have 4 pairs of tentacles
and are characterized by a thicker, “fleshy” integat. The ectoderm of
“exumbrella” and “subumbrella” of the head lobe @mlose, as a result
coelomic cavity between them becomes obliteratéé. ridements of the head
lobe coelom remain only under the aboral nerve lgamgOn this stage
telotroch is well developed (pl. Xig. 3). Two pairs of black pigment spots
along the edge of the preoral lobe, metasomal owtilyr and two symmetrical
blood masses, located on the ventro-lateral sileesophagus in the place of
epi- and hyposphere connection, appear (pfigs,3). Now color spectrum of
larva consists of three colors: black (pigmentatadnventral ectoderm and
occipital lamina), yellow (coloration of intestinednd red (erythrocytes
agglomerations).

Larval morphology does not change much on theietig developmental
stages. At the stage of 14 tentacles body lengibhes 800-90am (pl. X,
fig. 4). Blood cell agglomerations increase in size acgliae bright red color.
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Tentacles are weakly pigmented, almost transpagetfipwish intestines can
be seen in their base through a mantle, whictaissprarent here. The most part
of hyposphere, up to the level of the intestineiti@gg, is velvety and
blackish brown. Below this level hyposphere is wegkigmented, and the
yellowish intestine can be seen through it. Teldires developed very well,
the length of its thick cilia reaches 5049®. Frontal organ appears before the
metamorphosis.

Young larvae of this species occur in plankton ok Bay in the end of
June. In July larvae of various stages may be fonrmankton, in the end of
July the portion of actinotrochae noticeably desesa whereas mature ones
begin to metamorphize.

Actinotrocha hippocrepia (Phoronis hippocrepipSilen 1954
(PI. X111, 1)

Diagnostic features.Larvae are not transparent. Pigmentation appéars a
the stage of 8 tentacles. Dark pigment spots arweatsd on the ends of
tentacles and along the edge of the preoral lob&[i, fig. 1). Body length of
mature larvae does not exceed {00, maximal number of tentacles is 10.
Stomach diverticulum is unpaired. There are twotnarblood masses, which
merge into a common ventral mass before metamoiplips Xlll, fig. 1).
Primordia of definitive tentacles are absent. Fabatgan is absent.

There are no data on the presence of this spewies in plankton of the
Sea of Japan.

Actinotrocha sp.
(PI. XlI, 1-4)

Diagnostic features. Larvae are not transparent. Epithelium of the
stomach diverticulum is pigmented gray (pl. Xlgs. 1-4. Body length does
not exceed 40@m. Maximal number of tentacles is 10. Stomach dieaium
is unpaired, but it can be seen on histologicaltizes that stomach
diverticulum epithelium forms two septa, juttingarthe stomach cavity. There
are 3 blood masses, two of which are located irplaees of connection of epi-
and hyposphere, and one — on the ventral side eofstbhmach diverticulum
(pl. XlI, figs. 3—4. There are few erythrocytes blood masses, u@toells in
each. Primordia of definitive tentacles are preseuat they can be recognized
only by gystological sections. Frontal organ is fooind.

Description. The earliest stages of this species larva weristeggd in the
plankton of Vostok Bay in June and July. Young #&nhave the transparent
integument of episphere and semi-transparent otgmdsphere. Body length
reaches 30Qum, episphere height makes a half of the body le@8® um)
(pl. XII, fig. 1). At this stage two medial tentacles and two ruetdits of lateral
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tentacles, which have a shape of protuberancedh@rtentacle spindle, are
present (pl. XIlfig. 1). Accumulations of small dark pigment spots, whéch
visible only under the microscope and thereforerarereferred by us to the
diagnostic features, lie in thickened ectoderm be tnds of tentacles.
Accumulation of dark brown spots, which is well see living actinotrochae
under the binocular, lies in the ventral wall obreich epithelium (pl. XII,
fig. 1). Transparent integument of episphere allows &tb&ekened ectoderm
of the aboral organ, vast area of protocoel, latateder the aboral organ, and
the back wall of protocoel (pl. XIfig. 1). Since the area of protocoel is limited
by septum only from one side, larvae of this spesigould be referred to the
Phoronisgenus.

Larvae of the later stage have up to 4 tentaclegdy lbength increases up
to 550um and metasomal process develops (pl. ¥dl, 2). The diameter of
episphere is 26@un, epispheric integument is transparent, and shgdyie
larvae with microscope, one can see that interanatyc of the preoral lobe is a
narrow space, which forms a broadening in the afeahe aboral organ
(pl. XllI, fig. 2). This area is covered with cells of coelomicrigniand acts as a
cavity of the first coelom; the back protocoel wallinvisible on this stage.
Hyposphere mantle often forms folds. Ventral wdllttee stomach protrudes
forward, forming a keel, and almost adjoins theegument. Gray pigment
appears in epithelium of the ventral stomach wadjether with dark brown
pigment spots (pl. XIIfig. 2). Big, transparent, highly vacuolated cells ardl we
seen in the epithelium of the ventral wall undeg thicroscope. Small dark
pigment spots appear in the ectoderm of telotrogether with pigment spots
on the ends of tentacles.

The number of tentacles with larvae of the nexgestacreases up to 6,
integument becomes practically lightproof, and elation between epi- and
hyposphere sizes changes (pl. Xlg. 3). Body length is 70Qum, and the
diameter of episphere does not change and remajnal €o 260 um.
Semitransparent integument of episphere allowse®cells of the coelomic
lining of protocoel, forming its back wall (pl. XIfig. 3). Pigmentation of the
stomach diverticulum intensifies up to the taupdorcoDark brown spots
remain and are well seen on the taupe backgrounthi# stage larvae have
two ventral blood masses, located on the both ©l#s oesophagus. Using a
microscope, one can see the agglomeration of bayless cells on the ventral
side of the stomach: they are young erythrocytes{(p fig. 3).

The next stage is a larva with 8 tentacles (pl, ¥dl. 4). Body length is
750 um, the diameter of episphere — 23®. The epithelium of the stomach
diverticulum acquires very dark, almost black pigmag¢ion, on the background
of which dark brown spots become unnoticeable Xil, fig. 4). Ventral
agglomeration of erythrocytes is of red color. Metaal process occupies
almost the entire space of hyposphere. Primordaebhitive tentacles appear.
They are not seen under the microscope, and far ttentification it is
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necessary to investigate sagittal histologicalisest These rudiments look
like small thickenings in the base of tentaclethair internal (facing the body)
side.

By the number of features (pigment granules onehds of tentacles,
unpaired intestinal diverticulum, opaque body) tlescribed above
Actinotrocha spis close to the larva d?h. hippocrepialn Vostok Bay adult
specimens of this species are not found. The digdese of occurrence of
adult Ph. hippocrepiais Aniva Bay. Unlike this species larvae, desdatiligy
Emig (Emig, 1982), larvae from Vostok Bay (the $&dapan) have expressed
pigmentation of the stomach diverticulum, additionapaired agglomeration
of erythrocytes (totally there are 3 of them, bot &), maximal number of
tentacles is 8 (but not 10), body length is 8§08 (but not 700um), and
rudiments of definitive tentacles.

It is interesting that Emig and Golikov (1990) mentfinding of larvae,
which are referred by the authors to the speBiespsammophilan Vostok
Bay. Unfortunately they do not give the descriptaidrthis larva.Actinotrocha
sp., described here, has some features, whicherélab the larva ofPh.
psammophilaspecies: three blood masses, the presence ofritmérdia of
definitive tentacles. However, according to Emid&scription (Emig, 1982),
Ph. psammophildarva is big (up to 1 mm length) and transparéais no
distinct dark pigmentation of the stomach divetuon, the number of tentacles
before the metamorphosis reaches 12, umikénotrochasp., which is not
transparent, it has pigmentation, body length ofta@00um and maximal
number of tentacles 8.

The larvae are found in plankton of Vostok Bay (tea of Japan) in
August and September.

Actinotrocha harmeri (Phoronopsis harmeyiZimmer, 1964
(PI. IX, 1-4)

Diagnostic features Larvae are transparent, living mature larvae are
pinkish. Body length does not exceed 1.5 mm. Makmuanber of tentacles is
24. Stomach diverticulum is unpaired. There aréoéd masses. There are no
primordia of definitive tentacles. Frontal orgarpresent.

Description. Larvae of all stages are transparent. Young lamaghe
stage of 8 tentacles have body length of i80and the diameter of episphere
100um. Coelomic cylinder, situated under the apicateyles well seen (pl. IX,
fig. 1). Telotroch is not developed.

Larvae at the stage of 12 tentacles have bodyHenigd00—-60Qum. Two
groups of cells, located on the dorsal side, to l#fe and right of the
oesophagus, appear in episphere, they are primofdiood masses (pl. IX,
fig. 2). Erythrocytes are scanty and have no pigment.sitr@ach diverticulum
(protrusion of the stomach ventral side on thelle¥¢éentacles circle) becomes
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noticeable (pl. IX/fig. 2). Borders of this protrusion are well seen inrlyi
larvae as two dark bars along the sides of the ahéde of the stomach. The
opening of metasomal process appears in the eatoofethe body ventral side
(pl. IX, fig. 3).

Larvae at the stage of 20 tentacles have a brighktgolor and the length
of 900-120Qum (pl. IX, fig. 3). Erythrocyte agglomerations in episphere even
greater increase in diameter and get pinkish cttora The stomach
diverticulum has a form of a keel and almost adjanbody wall on the level
of tentacles. The second pair of erythrocytes actatmons appears on the
ventro-lateral sides of hyposphere, a little higiran the stomach diverticulum
(pl. IX, fig. 3). They are formed by the small number of cellsvbite color. At
this stage metasomal sac has a form of a wideddp@um) tape, which goes
along the stomach up to the beginning of the batdstine.

Larvae with 24 tentacles have a bright yellowishkpctolor and reach
1300-1400um length. Erythrocytes agglomerations are of staddoration.
Two main agglomerations (on the dorso-lateral sidkegpisphere) strongly
increase in size and expand, shifting to the dtassal hypospheres (pl. IX,
fig. 4). In addition to the four main erythrocyte aggloat®ns several more
(from 1 to 4) small spherical agglomerations appgédr IX, fig. 4). These
additional agglomerations have a bright pink c@ad are placed parallel to
the tentacular circle and a little higher of it. Woticeable thickening of
ectoderm (the frontal organ) appears in the middi¢he medial epispheric
line. The dorsal blood vessel goes along the detgdhce of the stomach from
the beginning of the back intestine to the placearfnection of the body and
episphere (pl. IXfig. 4). Its walls strongly constrict, and it is well se@a
living larvae. Metasomal process strongly increasedength and forms
numerous folds on the ventral side of the body.hSlacvae are ready for
metamorphosis.

Young larvae of this species appear in planktorVo$tok Bay in the
beginning or middle of August. Larvae of all stagesy be found in plankton
of Vostok Bay up to the end of October. In the hagig of November larvae
of the stage of 20 tentacles are especially nunseiamd in November larvae of
24 tentacles stage occur. Approximately on the™5eB November mature
larvae start metamorphosis, and at this time justamorphosed young
phoronids are numerous in plankton. Metamorphests luntil late November
to early December.

Actinotrocha branchiata (Phoronis muellejiMuller, 1856
(PI. X1, 1-2

Diagnostic features.Larvae are transparent. The border of the protpcoe
designated only by the back wall, is already natide in larvae at the stage of
8 tentacles. Yellow pigmentation appears at thgestd 14 tentacles and lies in
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the epithelium of the tentacular base, of the @ielobe edge and of telotroch.
Body length of mature larvae can reach 2 mm, bueroféten it is 1.5-1.7 mm.
Maximal number of tentacles is 42, usually it is—38. The stomach
diverticulum is paired, strongly vacuolated (pl.)XIThere are two blood
masses, located on the both sides of the stomaygthrécytes agglomerations
appear at the stage of 20 tentacles (pl.figl,1). At the stage of 28 tentacles
the primordia of definitive tentacles appear (pl, ¥g. 2). These primordia
look like small epithelial protrusions, locatedtire base of the aboral side of
every larval tentacle. The frontal organ appeaferbemetamorphosis (pl. XI,
fig. 2).
Larvae of this species are not found in planktothefSea of Japan.

Actinotrocha sabatieri (Phoronis psammophi)a&Roule, 1896
(PL. Xll1, 2)

Diagnostic features. Larvae are transparent, pigmentation appears in
larvae at the stage of 6 tentacles. Two first piginagglomerations are situated
on the both sides of the aboral organ, later pigneenthe ends of tentacles
appears (pl. Xlll,fig. 2). Body length is 1-1.2 mm, maximal number of
tentacles is 12. The stomach diverticulum is urmgghiThere are three blood
massaes: two on both sides of the stomach divariicyin the places of
connection of epi- and hyposphere) and one veaitalmulation (pl. XIll,
fig. 2). The primordia of definitive tentacles are eplethickening in the
base of larval tentacles. The frontal organ is abse

The larvae of this species are not registered enplankton of the Sea of
Japan.
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Plates



YciaoBHbIe cokpameHus K Tadauuam | — XV
Figures legend to plates | — XV

a — ampulla gmnyna); ab — ascending branch of metanephridiuwockosimas
BeTBb MeTanedpuaus); abi — ascending branch of intestineo¢xonsimast BeTBs Ku-
meunnka); af — anal funnel duanbuas Boponka meraneppumus); al — anal papilla
(amanmeHEBIH Oyrop); am — anal mesenteryansHeiii Me3eHTEpHil); a0 — aboral organ
(abopanbHeblii opran); ap — apical part of the longitudinal fibeanfukansHas gactsh
JICHTBI TIPOJIOJIBHOM MycKyJaaTypsl); at — adult tentaclesnépuuuTrBHbIC HIynAaNBIIA);
az — aboral formation zone of tentaclesbdpansHas 30Ha 3aKIafKH IIyITANEL);
bc — blood corpusclesfjurpounts); bcl — bound of the protocoetfanmma mporo-
nenst); bm — basal membranedd{zansnas memOpana); bp — basal part of the
longitudinal fiber a3zanpHas yacTh JEHTBI MPOAOJIBHON MycKynaryper); C — collar
(BopotHHuuoOK); C1 — protocoel fpeaporoBoii mexoM — mporomens); €2 — mesocoel
(rynanmsIeBBIi IEeIOM — Me3011eb); C3 — metacoel(ymoBuIIHE 11e7T0M — MeTaleb);
clm (ap) — central longitudinal muscle (apical part of fbagitudinal fiber) (ien-
TpaJibHasi — aMKaJbHasl YacTh JICHTBI POAOIBHON MyCKyIaTypsl); €lo — cavity of the
lophophoral organmsiocts nododopansHoro oprana); cm — circular musclexoss-
neBass Myckynarypa); cpl — central plasm of muscle syncytium with nucleidan
connective stringsugHTpaibHas MATOIIaA3Ma MBIIIEYHOTO CHHITUTHS C SApPaMU U CO-
enMHUTENBHBIMU TsDKamu); Ctt — cilia of the telotroch pecanuku Tenorpoxa);
db — descending branch of nephridiunauéxomsimas BeTBb MeTaHePPUIHS);
dbi — descending branch of intestinen¢xonsmas BeTBr kuieunuka); dv — dorsal
blood vessel{opcanbhbiii kpoBeHnocHbIi cocyn); €l0 — epithelium of the lophophoral
organ ¢nurenuii 1ododopansHoro oprana); €t — external layer of the tubedpyx-
HBIIi cioii TpyOkn); es — epispheresfmcdepa); f — funnel goporka meranedpums);
gnf — giant nerve fiberrfirantckoe Hepsroe BosnokHo); hnp — hind part of the body
(3amuwmii TymoBHIHEIH yuacTok Tena); hp — head part of bodyrdmosnoit ygactok Te-
na); hs — hyposphererfimocdepa); i — intestine gueunux); ilt — inner layer of the
tube @uyrpennuii cnoit Tpyoku); | — lobe of nephridial funnebfurennansuas mo-
macTb BOpoHKH MetaHedpuaus); lac — left anal chamberié¢sas anamsnas kamepa Ty-
nosuiHoro neaoma); [Im — left lateral mesenteryi€eerii natepanbHblii ME3eHTEPHIA);
Im — longitudinal musclenfpononsnas myckynarypa); loc — left oral chamberngsas
opanbHas kamepa 1enoma); loph — lophophore fododop); Iv — left blood vesselng-
BBI KPOBEHOCHBIN cocym); Me — masses of embryoskOruieHuss 3MOPHOHOB);
m — mouth por); ml — metanephridium lump 6¢rop meranedhpumms);
mim (bp) — marginal longitudinal muscle (basal part of libvegitudinal fiber) frapru-
HaJbHas — 0a3alibHas 4acTh JICHTBI MPOJOJIBHOM MycKynaTypsl); mp — middle part of
the body {pemumii TymoBMIIHBIMN ywacTOok Tenma); Mt — metatroch sferatpox);
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ms — metasomal sasiéracomanbHbIil kKapman); mv — median blood vesseli¢iuans-
HBIH KpPOBEHOCHBIN cocyn); N — nephridiopore Hedpuauonop); oes — oesophagus
(mumeBon); of — oral funnel ¢pansHas Boponka metanedpumus); ofl — oral field of
hypospheredpanshoe mone runocdepsr); om — oral mesenteryopaibHblii Me3eHTe-
pwii); 00C — oocytes douutsi); 0z — oral formation zone of tentaclespduibnas 3ona
3aKJIaJIKH IIymajen); pao — pigmentation of the aboral orgami{menrarus abopais-
Horo oprana); pl — preoral lober{peopanshas gonacts); pms — pore of the metasomal
sac frBepcTHe MeTacOMaNbHOTO KapMmaHa); pn — protonephridiummporonedpuanii);
po — piriform organ @pouransHbIil opran); pp — pigment patchofarmenTHbie TATHA);
psd — dark pigment spotsr¢mubic nmurmenTHsle mATHA); PSt — pigment spots of
tentacles ifurmenrarus mynanen); pstt — pigment spots of telotrochifrmenrarus
TenoTpoxa); pt — prototroch fpororpox); rac — right anal chamberipasas anansHas
Kamepa TyJIOBHUIIHOTO 11enoma); rlm — right lateral mesenteryifaseiii natepanbHblii
Me3eHTepwii); roc — right oral chambermpagast opanpHas kamepa TyIOBHIIHOTO Iie-
aoma); S— stomachskenymnox); sd — stomach diverticulumuéuenounsiii BeIpocT Ke-
aynka); shm — shell of mollusk faxosuna mommocka); Sp — spermatogoniacfiepma-
torouun); t — tentacle frymaneie); tt — telotroch tenorpox); tb — tube tpy6xka);
vsd — vacuolated cells in the stomach diverticuluwak{oni3upoBaHHble KIETKH Tie-
YEeHOYHOT'0 BhIpoCcTa sKenynaka); Ybc — young blood corpusclesiqmoasie sputporu-
THI); VM — ventral mesenterpéurpanbhblii Me3eHTepuii); VPt — vasoperitoneal tissue
(BazomepuTOHEATbHAS TKAHD).



Ta6auna |. Brenrnss mopdonorusi. 1 —cxema cTpOeHHUs Tella U MopasJieTIieHue
ero Ha y4acTkd; 2 — BHemHui Bua Phoronis ijimai (pucyHOK ¢ JKUBBIX KHBOTHBIX);
3 —ronosHoit koner; Phoronis muelleri. Macira6er: 2 = 3mm; 3 = MM

Plate I. External morphology. 1 — the scheme of the bodysidin; 2 — external
view of thePhoronisijimai (drawing of the live animals); 3 — head part of biogly of
the Phoronis muelleri. Scales: 2 =3 mm; 3 =1 mm
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Taomuua |, Tlecuansie (1-4)u crepisimue (5) poponumnsr. oTtorpadun ¢ xu-
BbIX KUBOTHBIX (1, 2, 4, 5)U CO CKaHHPYIOLIETO SJICKTPOHHOTO MHUKpockoma (3).
1-4 —Phoronopsis harmeri (1 —ocobu B TpyOke; 2 —0co0H, BBIHYTBIC U3 TPYOOK, psi-
IOM ¢ TpyOKamu; 3 — TOJOBHOW KOHEIl Tejda co Imymanbiamu, 4 — mododop);
5 —Phoronis hippocrepia B pakoBute mMomtrocka. Macmrader: 1 = 6mm; 2 = 5wmmM;
3=1mm; 5=2Mm

Plate Il. Sand dwelling (1-4) and shell (rock) dwelling (#)oronids. Photos of
the live animals (1, 2, 4, 5) and photo by SEM (B}4 — Phoronopsis harmeri
(1 — animals in the tubes; 2 — animals without suangside of the tubes; 3 — the
head part of the body with the tentacles, 4 — thehdphore); 5 —Phoronis
hippocrepia in the shell of the mollusk. Scales: 1 = 6 mm; 5 +mm; 3 = 1 mm;
5=2mm
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Ta6auma Ill. Tumsr crpoenust nodhodopor ¢oponua, cxembl. 1 — OBaNbHBIN
(Phoronis ovalis); 2 —nonkoBoobOpasusiii (P. psammophila, P. muelleri); 3 — mepe-
xonHblii k coupanpHoMy (P. hippocrepia, P. svetlanae, P. ijimai, Phoronopsis
albomaculata); 4 — crupansusni (Phoronopsis harmeri); 5 — xeawkoumanbHBIH
(Phoronopsis californica)

Plate 1ll. Variation in lophophore shape, schemes. 1 — dvlabrEnis ovalis);
2 — horseshoe-shapedP. (psammophila, P. muelleri); 3 — horseshoe-shaped -
transitional to spiral K. hippocrepia, P. svetlanae, P. ijimai, Phoronopsis
albomaculata); 4 — spiral Phoronopsis harmeri); 5 — helicoidal Phoronopsis
californica)
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Taéauuna V. Ilonepeunsle cpe3bl uepe3 MEpeAHUN TYIOBUIIHBINA YYacTOK.
1 — Phoronis ijimai (potorpadus rucronsoruveckoro npemapara); 2 — Phoronopsis
harmeri (COM). CrpenkaMu yka3aHbl TMFAHTCKHE HEPBHBIE BOJIOKHA. MacmiTaObl:
1=0,1ImM; 2 = 0,3MM

Plate IV. Transverse sections through the middle part obtigty. 1 —Phoronis
ijimai (photo of the histological section); 2 Phoronopsis harmeri (SEM). Nerve
fibers are indicated by arrows. Scales: 1 =vd412 = 0,3mm
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Ta6auna V. Tumsl cTpoeHus MPOOIBHON MYCKYIaTyphl, cXeMbl. 1, 2 —MycKy-
narypa 4+ (1) u 34i (2) 30H K0’KHO-MyCKyIpHOTO Merka Phoronis pallida (mo: Silen,
1952); 3 —mnepreBuanas myckymarypa (Phoronopsis harmeri, Ph. malakhovi, Ph.
caliphornica, Ph. albomaculata, Phoronis psammophila, P. muelleri, P. svetlanae);
4 —xyctucras myckynatypa (Phoronisijimai, P. hippocrepia, P. ovalis. P. australis)

Plate V. The types of longitudinal muscle organization,esobs. 1, 2 — muscles
of Phoronis pallida from zone 4-th (1) and zone 3-d (2) (from Siler@52);
3 — feathery type Rhoronopsis harmeri, Ph. malakhovi, Ph. caliphornica,
Ph. albomaculata, Phoronis psammophila, P. muelleri, P. svetlanae); 4 — bushy type
(Phoronisijimai, P. hippocrepia, P. ovalis. P. australis)



TABJINLIA V




Taéauua VI. Cxema normepeyHoro cpesa uepes nepeaHuil TYJIOBUIIHbIN Y4acTOK
temra Phoronopsis harmeri

Plate VI. The scheme of the cross-section through middlet pérthe
Phoronopsis harmeri body
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Tadomuua VIl. Cxemsl cTpoeHust MetaHedpuanes (PEKOHCTPYKIIMU MO THCTOJIO-
rudeckum cpezam). 1 —rtun | (Phoronis ovalis, P. svetlanae); 2 —tum Il (P. ijimai,
P. hippocrepia); 3 —un Il (P. muelleri, P. psammophila, Phoronopsis albomaculata,
Ph. harmeri — camier); 4 —tun 1V (Phoronopsis harmeri — camkwu)

Plate VII. The types of organization of the phoronid’s mepdmilia, schemes
(reconstructions of the histological sections). ltype | (Phoronis ovalis,
P. svetlanae); 2 — type Il P. ijimai, P. hippocrepia); 3 — type Il @. muelleri,
P. psammophila, Phoronopsis albomaculata, Ph. harmeri — males); 4 — type IV
(Phoronopsis harmeri — females)
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Taomuua V1. Tlonepeunsie cpe3bl 4Yepe3 3aaHUN TYJIOBHIIHbINA ydacTok (1, 2)

u nododopansueie opransl (3) poponna. 1, 3 —Phoronopsis harmeri, 2 —Phoronis
australis. Macmra6 0,5mm.

Plate VIIl. Transverse sections through hind part of the {ady) and through

lophophoral organs (3) of the phoronids. 1, Bheronopsis harmeri, 2 —Phoronis
australis. Scale 0,5 mm
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Tadomuua IX. Jlnunnounoe pasputre Phoronopsis harmeri. Pucynku ¢ »uBbIX
KHUBOTHBIX. 1 —cTanus 8 mynanen; 2 —craaus 12 nrynanen; 3 —cragus 20 mynaserr,
4 —cragus 24 mynanen. Macmra0sr: 1 = 50mkM; 2 = 0,1mm; 3, 4 = 0,2um

Plate 1X. Larval development of th@horonopsis harmeri. Drawings of live
animals. 1 — 8-tentacle larva; 2 — 12-tentacle dar@ — 20-tentacle larva;
4 — 24-tentacle larva. Scale: 1 =@@; 2 =0,1 mm; 3, 4 = 0,2 mm
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Tadomuua X. JlnunnouHoe pa3surue Phoronis ijimai. PUCYHKH ¢ KHBBIX KHBOT-
HbIX. 1 —JTMYMHKA, TOJIBKO YTO OTOPBABIIASACS OT CKOIUICHUSI SMOPHUOHOB, 2 —cTajus 6
mrynanen, 3 —cragus 8 mynanen, 4 —craausa 14 mynanen. Macmtader 1-3 = 50mkwM;
4 = 0,1Mm

Plate X. Larval development of thBhoronis ijimai. Drawings of live animals.
1 — larva, which just now tear away from massegmbryos, 2 — 6-tentacle larva,
3 — 8-tentacle larva, 4 — 14-tentacle larva. Scdle8 = 50um; 4 = 0,1 mm
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Ta6auma Xl. JInunnounoe passutrie Phoronis mudleri. 1 —craaus 20 myma-
nen, 2 — cragus 28 mrymaner (mo: Wagener, 1847¢ usMmeHeHusMu). Maciradbr:
1, 2 = 0,2um

Plate XI. Larval development of thBhoronis muelleri. 1 — 20-tentacle larva,
2 — 28-tentacle larva (from: Wagener, 1847, withnges). Scale: 1, 2 = 0,2 mm
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Tadomuua Xll. TlocnenoBarenbubie craauu Actinotrocha sp. PucyHku ¢ jKHBBIX
KUBOTHBIX. 1 —cTaams 2 mrynajiern; 2 —crtaausd 4 mynanei; 3 —craausa 6 nrymnaner,
4 —cragus 8 mynanen. Macimrad 100MkMm

Plate XII. Successive stages Aftinotrocha sp. development. Drawings of live
animals. 1 — 2-tentacle larva; 2 — 4-tentacle laBsa 6-tentacle larva, 4 8-tentacle
larva. Scale 10Qm



X VIIMI9V.L



Tadmuua XIIl. Jluuuaku doponun (mo: Emig, 1982, ¢ u3MeHeHUsIMU).
1 —Actinotrocha hippocrepia; 2 —A. sabatieri. Macmrra6sr: 1 = 0,1mm; 2 = 0,2mm

Plate XIII . Phoronid's larvae (from: Emig, 1982, with charjgés—Actinotrocha
hippocrepia; 2 —A. sabatieri. Scales: 1 = 0,1 mm; 2 = 0,2 mm
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Ta6auua XIV. Phoronis ovalis. 1 — BHemHMI BUI TOJOBHOTO KOHIIA TEJNA;
2 — XMBOTHBIE B PAKOBWHE MOJUTIOCKA; 3 —cxema cTpoeHus nododopa. Macmiralsi:
1,3=0,ImMm; 2 = 1mMm

Plate XIV. Phoronis ovalis. 1 — external view of the head part of the body;
2 — animals in the shell of the mollusk; 3 — lophoi® organization, scheme. Scales:
1,3=0,1mm; 2=1mm
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Ta6auua XV. Phoronis svetlanae. 1 — BHemHW BHUI LENOTO KUBOTHOTO;
2 —BHEIIIHUI BHU]I TOJIOBHOTO KOHIIA Teja; 3 —IOMEPEUHBIN Cpe3 uepes cepeIuHy Tela.
Macmra6srl: 1, 3 = Ivmm; 2 = 0,1mMm

Plate XV. Phoronis svetlanae. 1 — external view of the whole animals;
2 — external view of the head part of the body;c3ess-section through middle part of
the body. Scales: 1, 3=1mm; 2 =0,1 mm
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YKA3ATEJb JATUHCKUX HA3BBAHUI

INDEX OF LATIN NAMES

A F
Actinotrocha 54, 81 Frenulina 17, 34
adamsi, Coptothyris9, 20, 27, 37 frontalis, Diestothyris 11, 18, 29, 35

Agulhasia 16, 33
albomaculata, Phoronopsis64, 65,91,92 G

Aldingia 17, 34 gracilis, Phoronis (Crepina) 62, 88
architecta, Phoronis 60, 86 grayi, Coptothyris 20, 37
Athyridida 12, 30 grayi, Terebratula 20, 37
Atrypida 12, 30
H
B harmeri, Actinotrocha 72, 73, 97, 98
Bathynanus 16, 33 harmeri, Phoronopsis66, 67, 92, 93
beringiana, Terebratalia coreanica22, 38 Hemithyrididae 13, 30
Brachiopoda 8, 26 Hemithyris 13, 31
branchiate, Actinotrocha 73, 98, 99 hippocrepia, Actinotrocha 69, 95
hippocrepia, Phoronis 62, 63, 88, 89
C
caespitosa, Phoronis 62, 88 I
californianus, Laqueus 17, 34 ijimai, Phoronis 63, 64, 89, 90
californica, Phoronopsis 50, 77
Cancellothyrididae 16, 33 J
Cancellothyris 16, 33 jeffreys, Laqueus 17, 34
capensis, Phoronis 62, 88 Jolonica 17, 34
Chileata 10, 28
Chlidonophora 16, 33 K
Compsoria 17, 34 kiiensis, Terebratulina 16, 33
Coptothyris9, 20, 27, 36 kowalevskii, Phoronis 62, 88
coreanica, Terebratalia 21, 38 Kutorginata 10, 28
Craniaformea 10, 28
Craniata 10, 28 L
crossel, Terebratulina 16, 33 Laqueidae9, 17, 27, 34
Laqueus 17, 34
D Lingulata 10, 28
Diestothyris9, 18, 27, 35 Linguliformea 10, 28
E M
Ecnomiosia 17, 34 malakhovi, Phoronopsis 64, 90
erythraeus, Laqueus 17, 34 muelleri, Phoronis 59, 60, 85, 86
Eucalathis 16, 33 Murravia 16, 33

0
KypcuBoM BBIZETIEHB CHHOHUMBI, )XKUPHBIM MPHPTOM — OCHOBHBIE TAKCOHBI OT
MOJIPOJIOB 10 CEMEHCTB.
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N
Nanacalathis 16, 33

(0]

Obolellata 10, 28

occidentis, Terebratalia coreanica 22, 38
ochotica, Terebratalia coreanica 22, 38
Orthida 12, 30

ovalis, Phoronis 58, 59, 84, 85

=]
pacifica, Phoronis 66, 92

pallida, Phoronis 52, 78

parvum, Cnismatocentrum 10, 28
Paterinata 10, 28

Pentamerida 12, 30

Phoronida 50, 77

Phoronidae 57, 83

Phoronidea 56, 83

Phoronis57, 83

Phoronopsis 64, 90

Pictothyris 17, 34

Pleuropygia 10, 28

Podaxonia 10, 28

Protorthida 12, 30

psammophila, Phoronis 60, 61, 86, 87
psittacea, Hemithyris 10, 14, 27, 31

R

Rhynchonellata 10, 12, 28, 30
Rhynchonellida 13, 30
Rhynchonelliformea 10, 28

S

sabatieri, Actinotrocha 73, 74, 99
sabatieri, Phoronis 60, 86

Shimodaia 17, 34

Simplicithyris 9, 18, 27, 35
Spiriferida 12, 30

Spiriferinida 12, 30

striata, Phoronopsis 66, 92
Strophomenata 10, 28

svetlanae, Phoronis 55, 61, 81, 87, 88

T
Tentaculata 10, 28

Terebratalia 21, 37

Terebrataliidae 9, 19, 27, 36
Terebratulida 9, 14, 27, 32
Terebratulina9, 16, 27, 33
Thecideida 12, 30

tismana, Terebratalia 11, 22, 29, 38
Tisimania 22, 38

Tythothyrididae 9, 18, 27, 35
Tythothyris 9, 18, 27, 35

U
unguicola, Terebratulina 16, 33

\%

vancouverensis, Actinotr ocha 68, 69, 94, 95
vancouverensis, Phoronis 63, 89
vancouveriensis, Laqueus11, 17, 29, 34
viridis, Phoronopsis 66, 92

W
woodwardi, Hemithyris 14, 31
woodwardi, Rhynchonella psittacea 14, 31
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