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AHAJIH3 MOJJ;YJihHO:Ü OPr AHH3Al.lHH PORIFERA 
HA IlPHMEPE l>EJIOMOPCKO:Ü rYJ>KH POLYMASTIA 

MAMMILLARIS (MULLER, 1806) (DEMOSPONGIAE, 
TETRACTINOMORPHA) 

C'-IHTaeTcsi, <1To MOAYJISIMH y Porifera S1BJIS110TCS1 nosTopsi10~11ecsi y<IaCTKH Tena, 
o6cJiy)l(HBaeMble OAHOOCKYJIIOMHOH 11pp11raQHOHHOH CHCTeMOH H HMelO~He onpe
AeJieHHbIH pa3Mep. TiposeAeHa nposepKa 3TOH rnnoTe3hI Ha Polymastia mammillaris 
(Demospongiae, Tetractinomorpha), 0611Ta10~11x B pa3JIH<IHbIX 3KOJIOrHl!eCKHX ycno
BHSIX Eenoro MOpSI. ÜKa3aJIOCb, l!TO ry6KH OAHHaKOBbIX pa3MepoB MOryT HMeTb pa3-
JIJ1llHOe <rncno ocKyJIIOMOB. KoHQeHTpaQHSI OCKYJIIOMOB CHH)l(aeTcsi, a o6'heM Tena, 

. npHXOASlll\HHCSI Ha OAHH rnnoTeTHl!eCKHH MOAYJih, B03pacTaeT c yseJIHlieHHeM o6'he
Ma sceîi: ry6KH. 06e TeHAeHQHH He 3aBHCSIT OT ycnos11îi: 0611TaHHS1 ry6oK. TaKHM 

o6pa30M, OAHOOCKYJIIOMHasi 11ppnraQHOHHasi c11cTeMa (rHnoTeTH<JeCKHH MOAYJih) MO
)l(eT o6ecne<rnTb )l(H3HeAesiTeJibHOCTb P. mammillaris JIIOObIX pa3Mepos. 

BBE,llEHHE 

1999 

B rrocne)l;m1e )l;ec.si:T1rneTm1 6Jiaro)l;ap.si: KOHCTPYKTHBHOMY IIO)l;XO)l;y K :u3ycreHHIO opra

HH3aQ:u:u MHOrOKJieTfflIHbIX pacTc;:H:u:Ü H )IŒBOTHbIX BbI)l;eJI.sIIOT YHHTapHbie H MO)l;ym1pHbie 

opraHH3MhI (Harper et al., 1986; fü1roH :u )l;p., 1989; MapcpeHHH, 1993). Mo)l;yn.si:pHbie opra

HH3MhI B OTJIHq:ue OT YHHTapHbIX (O)l;HHO'-IHbIX) COCTO.Sl:T H3 Ha6opa OCHOBHbIX IIOBTop.si:-

1-0IQHXC.sI KOHCTPYKTHBHbIX 3JieMeHTOB (Mo)l;yJie:Ü), KOJI:uqecTBO KOTOpbIX Bapb:upyeT B Te-

1-JeH:ue )IŒ3HeHHoro QHKJia. Pa3BHT:ue Mo)l;yn.si:pHbIX opraHH3MOB He rrpe)l;orrpe)l;eJieHo KaKo:Ü

n:u6o )KeCTKO:Ü rrporpaMMO:Ü H B 3Ha'-IHTeJibHO:Ü CTerreHH 3aBHCHT OT HX CB.Sl:3H CO cpe)l;O:Ü 

(Jackson, 1985; E:uroH :u )l;p., 1989). 
ÜTJI:uq:uTeJihHO:Ü '-IepTo:Ü Porifera OT )l;pymx Metazoa MO)KHO cq:uTaTb BhICOKYIO nJiac

THqHoCTh :ux aHaTOMHqecK:ux :u r:ucTonortt'-leCKHX CTPYKTYP B Te'-lemœ )IŒ3HeHHoro QHKJia. 

Pa3JIH'-IHbie )l;HcpcpepeHQHpoBaHHhie KJieTKH ry6K:u crroco6HbI K rrepeMeIQeH:uIO, TpaHC)l;:ucp

cpepeHQHpoBKe :u 3aMeHe O)l;HO:Ü cpyHKQHH Ha )l;pyryro. KaK MopcporeHe3:b1, TaK :u cpyHK

QHOHaJibHa.si: HHTerpaQH.sI ry6oK B03M0)1{Ha TOJibKO Ha 6a3e M06HJibHOCTH H peopraHH3aQHH 

KJieTOK H KJieTOqHblX rrorryJI.sIQH:Ü. Enaro)l;ap.si: TaKOMY CBO:ÜCTBY ry6Ka IIOCTO.Sl:HHO Haxoµ;HTC.SI: 

B cocTO.sIHHH peapaH)KHpOBKH Bcex CTPYKTYP (EcppeMoBa, 1972; Simpson, 1984; Bond, 

Harris, 1988; Gaino, Burlando, 1990; Bond, 1992) :un:u, no y)l;aqHoMy Bbipa)KeH:uIO IlaBaH )l;e 

CeKKaTTH (Pavans de Seccatty, 1979), B cocro.si:H:u:u "xpoH:uqecKoro MopcporeHe3a". IlpHMaH 

3aBHCHMOCTb Porifera OT ycJIOBHH BHenrne:H cpe)l;bl H OT CTa)l;HH )K:U3HeHHOro QHKJia B 

CO'-leTaHHH c HX IIJiaCT:UqHOCTblO rrpHBO)l;HT K TOMY' qTo ry6KH HerrpepbIBHO MeHSIIOT cpopMy 

CBoero TeJia: IIOCTOHHHO rrpOHCXO)l;HT rrpoQeCCbl pe)l;yKQ:U:U, cpparMeHTaQHH H CJIHHHHH oco6e:ü 

(Burton, 1949; Johnson, 1979; Pansini, Pronzato, 1990; Gaino et al., 1995). 
CJIO)KHOCT:u, B03HHKaIOIQHe np:u HHTeprrpeTaQ:u:u ry6oK c rro3HQH:Ü KOJIOHHaJihHOCTH :un:u 

HH)l;HBH)l;yaJibHOCTH, B rrepByIO O'-Iepe)l;b CBSI3aHbl c YHHKaJihHblMH oco6eHHOCTHMH Mopcpo

cpH3HOJIOrH'-leCKOro CTpoeHHH 3THX opraHH3MOB, CJie)l;CTBHeM qero HBJIHeTCH B03MO)KHOCTb 

rrp:uMeHeH:u.si: K Porifera rroH.sITH:Ü :u TepMHHOB, pa3pa6oTaHHhIX Ha BhICIIIHX Metazoa H ro

MOJIOr:u3aQHH cxO)l;HhIX CTPYKTYP· 
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r Ilpo6rreMa TpaKTOBKH ry6oK c Il03Hl~HH KOJIOHHaJihHOCTH H HH)l;HBHp:yaJihHOCTH Ha npo
TIDKeHHH BC~H HCTOpHH CilOHrHOJIOrHH 6hIJia H OCTaeTCSl O)l;HOH H3 HaH6orree )l;HCKYCCHOHHhIX. 
Pap: HCCJiep:osaTerrei'I OTHOCHJIH ry6oK BHe 3aBHCHMOCTH OT ypOBHSI HX opraHH3aI~HH K 
KOJIOHHaJihHhIM opraHH3MaM, paccMaTpHBaa B Ka'!eCTBe 300H)l;OB HJIH oco6ei'I B COCTaBe 
KOJIOHHH aMe6oHp:Hhie (Carter, 1848; Perty, 1852) HJIH :>KryTHKOBhie KJieTKH (James-Clark, 
1866; Carter, 1872; Kent, 1878), xoaHOQHTHhie KaMephI (Haeckel, 1889, 1896), ocKymoM 
(Schmidt, 1864) H OCKYJilOM c npHJie:>Ka[QHMH yt.IaCTKaMH HppHraQHOHHOH CHCTeMhl (EeKJie
MHIIIeB, 1964; Hadzi, 1966; Brien, 1967; KopoTKOBa, 1981; )J(ypaarreaa, MarKOBa, 1987). 
MapcpeHHH (Marfenin, 1997) OTHOCHT ry6oK K KOJIOHHaJihHhIM opraHH3MaM, COCTOSllll;HM, 
O)l;HaKO, He H3 300H)l;OB, a H3 Mop:yrrei'I. npoTHBOilOJIO:>KHOrO MHeHHSI npnp:ep:>KHBaIOTCSI aB
TüphI, c ... rnTaIO[QHe, l.JTO noHaTne 11 KorromrnrrhHOCTh 11 HenpnMeHHMO K Porifera, no3TOMY aca
Kaa Mopcporrorn•1ecKH o6oco6rreHHaa ry6Ka aarraeTca HH)l;HBH)l;OM (Dujarden, 1841; Lieber
kuhn, 1856; Tuzet et al., 1963; Borojevic et al., 1967; Hartman, Reiswig, 1973; Simpson, 
1973; Bergquist, 1978; Curtis, 1979; Fry, 1979). Ilo nx MHeHHIO, o6pa3oBaHne ocKyJIIOMOB 
npoH:cxop:nT s pe3yJihTaTe o6hI'!Horo pocTa, a ne 3a c'IeT He p:oaep:eHHoro p:o KOHQa 6ec
norroro pa3MHO:>KeHHSI, csoi'IcTBeHHoro 06pa3y10rQei'Ica KOJIOHHH. B.M. KorrTyH (1988) B Ka-
1.JeCTBe HH)l;HBH)l;a paccMaTpHBaeT JIHIIIh O)l;HOOCKYJIIOMHYIO ry6Ky. 

AHaJIH3 xapaKTepa pa3Mem;eHHSI 3JieMeHTOB nppnraQHOHHOH cncTeMhI ry6oK (xoaHOQHT
HhIX KaMep, npHHOCSllQHX H BhIHOCSllQHX KaHaJIOB, OCKYJIIOMOB), HX KOJiff<JeCTBa H o6neMa B 
CO'IeTaHHH c Maccoi'I TKaHCH ry6KH H rHp:pop:HHaMHt.IeCKHMH ycJIOBHSIMH cpep:hI o6JuaHHSI npH
BeJIH <I>paa K cpopMyJIHpOBKe IIO,HSITHSI 11 Mop:ynh HppHraQHOHHOH CHCTeMhl 11 (aquiferrous modu
le) (Fry, 1970, 1979). Cornacuo asTopy, Mop:yneM :uppnraQHOHHOH c:ucTeMhI SIBJISieTca onpe
p:erreHHhIH o6neM ry6KH, o6crry:>KHBaeMhIH CHCTeMOH xoaHOQHTHhIX KaMep H BO)l;OHOCHhIX 
KaHaJIOB, accoQHHpoaaHHhIX c op:HHM ocKyrr10MoM. CooTBeTCTBeHHO ry6Ka npep:cTaBrraeT 
co6oi'I He KOJIOHHIO c 300Hp:aMH H He MHOrOOCKYJIIOMHhIH HH)l;HBH)l;, a Mop:yrrapHhIH opraHH3M. 

He 3aTparHBaa npo6rreM KOJIOHHaJihHOCTH :u HHP:HBHp:yarrhHOCTH, MhI nocTaBHJIH QeJihlO 
HaCTOSI[QeH pa60Thl BhISICHHTh, HMeeT JIH MOP:YJih n:ppnraQ.HOHHOH CHCTeMhl y ry6oK B 
TpaKTOBKe <I>paa KaKoe-JIH6o KOJI.H'IeCTBeHHOe Bhipa:>KeHlie . .IJ:rra 3TOro Heo6xop:.HMO IlOKa-
3aTh: 1) KopperrHpyeT JIH yBeJI.Hl.JeH.He 1.IHCJia OCKYJIIOMOB KaK MapKepoB Mop:yrrei'I c COOTBeT
CTBYIOlQHM yaeJIWieHHeM o6oeMa ry6KH; 2) MeHaeTCSl JIH KOHQeHTpaQHSI OCKyrrapHbIX na
IlHJIJI Ha ep:.HHHQY o6neMa c pocTOM ry6KH; 3) xapaKTepH3-yeTCSl JIH MOP:YJib onpep:eneHHhIM 
o6neMOM. 

MATEPHAJlbl 11 METOALI 

C6op MaTepuaJia. MaTepn:anoM p:na HacToam;ei'I pa60ThI nocrry:>KHJIH npep:cTaBHTerrn 

ai'IQeKnap:ym;ei'I ry6KH Polymastia mammillaris (Muller, 1806) (Tetractinomorpha, Hadro

merida), co6paHHhie s KaHp:arraKIIICKOM n ÜHe:>KCKOM 3annsax Eenoro Mopa. Bcero p:na no
rry'IeHHSI CTaTHCTlfl.I.eCKHX p:aHHhIX ÔhIJIO HCilOJih30BaHO 290 3K3eMnJiapos. J.fa HHX 130 
3K3eMnrrapos 6hIJIH co6paHhI aBTopaMH B 1994-1996 rr. B pai'IoHe ry6h1 qyna KaHp:anaKIII
CKoro 3aJIHBa c npHMeHeHHeM rrerKOBO)l;OJia3HOH TeXHHKH, a 170 3K3eMITJIS1pOB ÔhIJIH B3SIThl 
H3 <l>oHp:oBo:H KOJIJieKQHH 3oorrorH'!ecKoro HHCTHTyTa P AH. KorrrreKQHOHHaa 1.JaCTh MaTe
pHarra BKJIIO'!aeT B ce6a ry6oK, co6paHHhIX p:paroi'I, TparroM H aop:orra3HhIM cnoco6oM 3a 
nepHop: c 1900 no 1990 r. Bce P. mammillaris 6hIJIH co6paHhI B neTHe-oceHHHH nep11op: 

(MaH-HOSIÔpb) Ha rrry6HHax OT 4 p:o 60 M. 
Oco6eHHOCTH c6opa ry6oK c npHMeHeHHeM nerKosop:orra3HOH Te~HHKH TaKOBhI, 1.JTO 

MeJIKHe ry6KH c TBepp:bIX rpyHTOB He ÔhIJIH co6paHhI. Il03TOMY OTCYTCTBHe p:aHHhIX 0 He
ÔOJihllIHX ry6Kax c rpyHTa 3Toro THna crrep:yeT OTHeCTH QeJIHKOM Ha C'IeT HeCOBepIIIeHCTBa 
MeTO)l;HKH c6opa. 

06pa60TK8 MaTepuaJia. ÜCHOBhIBaSICh Ha Mopcpocp.H3HOJIOrn'IeCKHX oco6eHHOCTSIX OÔ'heK

Ta HCCJiep:oBaHHSI, Mhl npep:noJIO:>KHJIH, 'ITO OCKynapHhie nanHJIJihl MoryT CJIY:>KHTh B Ka-
1.JeCTBe MapKepoB rnnoTeTH ... IeCKHX Mop:yrrei'I p:aHHo:H ry6KH. Y Ka:>Kp;oro 3K3eMnrrapa nop:
C'IHThrnanH KOJIH'IeCTB'o OCKynapHhIX rranHJIJI (N), H3MepaJIH npoeKQHOHHYJO IlJIO[Qap:h (S), 
TOJilQHHY (H) H o6neM Tena (V). Onpep:eJieHHe o6neMa npOBO)l;HJIH no Kc;>JIHl.JeCTBY BhITeC-
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HeHHOH )IŒ)~KOCTll npH norpy)I<eHllll ry6KH B MepHhlH ll;llJIHHAP c BO,IJ;OH. IlOMHMO 3HaqeHHH 

o6oeMa TeJia ry6oK Mhl TaK)I<e HCnOJih30BaJIH BeJIH'-mHy cpeAHero JIHHeHHOro pa3Mepa, Bhl-

'-IHCmieMyl-0 no cpopMyne: 1 

l=W, (1) 

rAe V - o6oeM TeJia ry6KH. KpoMe Toro, Aml Ka)KAOrO cnrrn» Bhl"lllCJI51.JIH KOHu;eHTpau;HI-O 

ocKym1pHhIX nanHJIJI no cpopMyne: 

C = N/V, (2) 

rAe N - KOJIH"IeCTBO ocKyn»pHhIX nanHJIJI; o6oeM rttnoTeTH"IeCKoro MOAYJI» no cpopMyne: 

Vm =VIN, (3) 

H JIHHeHHhIH pa3Mep rttnoTeTH"IeCKoro MOAYJI» no cpopMyne: 

L111 =LIN. (4) 

Bce H3MepeHHhie oco6H 6mJIH o6oep;ttHeHhI B ABe rpynnhI B 3aBHCHMOCTH oT xapaKTepa 

rpyHTa B paH:oHax c6opa MaTepttana. K nepsoli rpyrrne 6bIJIH OTHeceHhI 3K3eMrrn»phI, co6-

paHHhie CO CKaJ~, BaJiyHOB H KpynHhlX KaMHCH (TBCPAhie rpyHThI), KO BTOpOH - ry6KH, 06-

pacTaBnme MeJIKHe KaMHH n APCBCCHhie ocTaTKH, Jie)KaBnme B nne HJIH B necKe (cMenrnH

Hhie rpyHThI). AHaJ1H3 AaHHhIX npoBOAHJIH c rroMoiu;hI-O rraKeTa rrporpaMM Microsoft Excel 11 

Statistica for Windows. 

PE3YJibTAThl 

1. XapaKTepncTnKa o6'beKTa uccJieJJ,oeanuB 

Polymastia mammillaris - urnpoKo pacrrpocTpaHeHHhIH cy6TporrnqecKo-apKTHqecKHH BHA, 

BCTpe'-Ial-Oiu;HHC» B )J.Hana30He rny6HH OT 1,5 AO 400 M (EpeCKOBCKHH, 1994, 1995). Teno 

ry6KII IIMeeT nop;yllIKOBIIAHYIO llJill AIICKOBHAHYI-O cpopMy, AOCTHraeT 13 CM B )J.HaMeTPe rrpn 

TOJIIu;IIHe OKOJIO 2 CM H MOpcponor:HqecKII pa3AeJieHO Ha 3KTOCOMY (KOpKOBhIH CJIOH) H 

xoaHOCOMY ( OCHOBHa» '-IaCTh ). IloBepXHOCTh o6hl"IHO HfOJih'-IaTa» llJilf rycToiu;eTHHHCTa», 

CHafü1œHHa» MHOfO'-lllCJieHHblMll COCKOBIIAHhIMll BhlpOCTaMH 3KTOCOMhl - rraIIHJIJiaMH ,IJ;JIHHOH 

)J.O 1,5 CM (pttc. 1). BHyTpH Ka)KAOH rranHJIJihl pacrronaraeTC51. KaHaJI nppnrau;HOHHOH CHC

TCMhl, a B ee CTCHKax HMCl-OTC» rrophI, CB51.3aHHbie c rrpHBOA»iu;IIM KaHaJIOM. qaCTh naJIHJIJI 

HeceT TaK)Ke OTBOA»Iu;HH KaHaJI, OTKphrnaI-Oiu;nH:c» Ha KoHu;e ocKyn»pHhIM OTBepcTHeM. Oc

Kyn»pHhie rranHJIJibl B He60JihllIOM KOJIHqeCTBe (B cpeAHeM 1-6) o6hI'-IHO JIOKaJIH30BaHhl B 

u;eHTpe AIICKOBH,IJ;HOrO TeJia ry6KH H OTJIH"IaI-OTC51. HeCKOJihKO 60JibllIHMll pa3MepaMII (pIIC. 1). 
IIopOBhie rranHJIJihI pacnoJIO)KeHhI no nceH: nonepxHOCTH TeJia. 11x '-mcno y KpyrrHhIX 

3K3eMrrm1poB MO)KeT AOCTHraTh HeCKOJihKJ:fX coTeH. IOBeHHJihHhie P. mammillaris HMeI-OT 

eAHHCTBeHHYI-O rrannnny c ocKyn»pHbIM OTBepCTHeM Ha KoHu;e. MttHHMaJibHhIH o6oeM TeJia 

HCCJieAOBaHHhlX P. mammillaris COCTaBIIJI 0,003 CM3, MaKCHMaJibHhIH - 143 cM3. MaKCH~ 
MaJibHOe KOJIHqecTBO OCKYJI»pHhIX rranHJIJI COCTaBHJIO 14. 

2. Mop<l>oMeTpn11ecKne oco6euuocru ry6oK, o6nTaJOID,HX 
na pa3HbIX rpyuTax 

Teno P. mammillaris B ycJIOBH»X cMelllaHHhIX rpyHTOB norpy)KeHo B ocaAoqHhIH cnoH: 

AHa, BCJieACTBHe •iero CB51.3h c BHellJHeH cpeAOH ocyiu;ecTBJI»eTC51. HCKJil-0'-IHTeJihHO nocpeACT

BOM nanIIJIJI. <PopMa Tena P. mammillaris cyiu;ecTBeHHo 3aBHCHT OT TIIna rpyHTa: Ha 

CMelllaHHhIX rpyHTax ry6KH 6b1Ba1-0T npettMyiu;ecTBeHHO paAttaJihHO-CHMMeTpH'-IHbIMll, TOrAa 

KaK Ha TBepAbIX - HerrpaBIIJlhHOH cpopMbl. Pa3Mephl ry6oK TaK)Ke 3aBHC51.T OT Tttna rpyHTa. 

B ycJIOBII»X CMellJaHHhIX rpyHTOB o6ttTaI-OT ry6Kll c o6oeMOM TeJia OT 0,003 AO 70 CM3 

(cpeAHHH o6oeM TeJia - 5,8 CM3, pttc. 2, a), npH 3TOM AOMH~PYIOT O,IJ;HOOCKYJIIOMHbie oco6n 
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a 
Pnc. 1. Bttenrnnn BMA Polymastia mammillaris. a - OAHOOCKYJJJOMHasi ry6Ka, fi~ MHoroocKyJJ10MHaS1 ry6Ka 

Pwc. 2. Mopcf:>oMeTJ)w<IecKtte ITOKaJaTeJJH P. mammillaris, 06ttTa10111nx Ha pa3HbIX rpyHTax 

(/ - Ha TBepAblX, 2 - Ha CMewaHHbIX). a: ITO OCl1 OPAHHaT - o6oeM TeJJa (V), cM3; 6: ITO OCJ1 

opAHHaT - •mcno ocKynsipHbIX ITaITMJJJl (N) 

2 

a 

Pwc. 3 . .Il,oneeoe cooTHoweHtte ry6oK c pa3JJH'IHbIM 'IHCJJOM ocKynsipHbIX ITaITHJJJJ Ha pa3HbIX 

rpy11Tax. a - cMewaHHbie rpyHTbJ: I - OAHOOCKYJJIOMHbJe, 2 - ITpo•me; fi - TBepAble rpyHTbJ: 

1 - OAHOOcKyn10M11b1e, 2 - AByxocKyJJJOMHble, 3 -TJ)eXOCKYJJJOMHbJe, 4 - 'leTb1pexocKyJJ10M

Hb1e, 5 - ITSITHOCKYJ1°IOMHble, 6 - weCTHOCKYJJIOMHble, 7 - ITpo•rne 
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Pttc. 4. 3aBHCHMOCTb OTHOWeHHll nJIOll\aAH TeJia P. mammillaris K ero TOJlll\HHe OT OÔ"beMa ryÔKH. no OCH 

aÔCL\HCC - OÔ"beM TeJia ryôKH (V), CM3• no OCH OpAHHilT - OTHOWeHHe fiJIOll\aAH TeJia K TOJlll\HHe (S{J), CM. 

a -TBepAble rpyHTbl; fi - CMewaHHble rpyHTbl 

(pHc. 2, 6, 3, a). <l>opMa Tena TaKHX ry6oK o6hl'-IHO npasHJihHasi, OKpyr,JJasi. B TO )l{e speMSI 

Ha TBepAhIX rpyHTax scTpeqaJOTCSI 6onee KpynHhie oco6H - OT 0,5 .n;o 147 cM3 (cpeAHH:Ü 

o6oeM TeJià 36,9 CM3, pHC. 2, a). B cpe}:\HeM OHM HMelOT 4 OCKYJISipHbie nanHJIJibl (pHC. 2, 6). 
ÜAHaKo Ba)l{HO OTMeTHTh, '-ITO Ha TsepAhIX rpyHTax ry6KH c pa3HhIM qHcJIOM ocKynsipHbIX 

nanHJIJI BCTpeqaJOTCSI npHMepHO B paBttOM KOJIHqecTBe (pHC. 3, 6). ,[(JISI )IŒBOTHbIX, o6HTalO

rn;Hx Ha TBep}:\bIX rpyHTax, xapaKTepHa HerrpaàHJibHaSI raHTeJieBH):\HaSI, IlO):\OIIIB006pa3ifaS1 H 

T.n. cpopMa TeJia (Plotkin, Ereskovsky, 1997). 
Ha rpacpIIKe, npeACTaBJieHHOM Ha pHC. 4, a, BHAHO, '-ITO ):\JISI ry6oK c TBep}:\bIX rpyHTOB 

OTHOIIIeHHe nnorn;aAII TeJia K ero Tonrn;HHe yseJIII'-IIIBaeTCSI no Mepe yseJIHqeHIISI o6oeMa 

)l{HBOTHOro. ,[(JISI HX copOAH'IeH, o6HTaIOrn;HX Ha CMeIIIaHHbIX rpyHTax, ]:\aHHOe OTHOIIIeHHe 

MaKCHMaJibHO y oco6e:ü He6oJibIIIOro o6oeMa, a y ry6oK KpynHhIX pa3Mepos OTHOIIIeHHe 

nnorn;a):\H TeJia K ero TOJirn;HHe He 6brnaeT CTOJib BbICOKO (pIIC. 4, 6). 11CXOASI H3 3TOro, MO)l{

HO npe}:\nOJIO)l{HTb, qTO Ha CMelliaHHbIX rpyHTax ry6KH paCTYT npeHMyrn;ecTBeHHO B BblCOTy, 

TOr):\a KaK Ha TBep)l;blX rpyHTax HX pocT,npOHCXO)l;HT npeHMyrn;eCTBeHHO B ropH30HTaJibHO:Ü 

nJIOCKOCTH. BepOSITHO, Ha CMelliaHHbIX rpyHTax 'ry6Ka npe)l{.n;e scero CTpeMHTCSI KO,JIOHH-

3HposaTb secb AOCTYITHhI:Ü e:ü cy6cTpaT, a 3aTeM H3-3a orpaHHqeHHbIX pa3Mepos .n;aHHoro 

cy6cTpaTa BbJHY)KAeHa pacTH TOJibKO B TOJirn;IIHY' nepneH):\HKYJISipHO nosepxHOCTH cy6-

CTpaTa. 

3. CooTuoweuue KOJIH"lecrua OCKYJU1PHL1x nanHJIJI H oo'heMa ryoKH ,. 

B pe3yJihTaTe MaTeMaTHqecKo:Ü o6pa6oTKH co6paHHoro HaMH MaTepHana oKa3aJIOCh, qTo 

c yseJIHqeHHeM o6'oeMa Tena npoHCXOAHT yseJIIIqeHHe KOJIH'-leCTBa ocKynsipHbIX nanHJIJI 

(pHC. 5). 0.n;HaKO o6neM ry6KH O)l;H03Ha•rno He onpe.n;eJISieT HX KOJIHqecrsa. TaK, ry6KH 060-

eMOM TeJia OT 3 AO 50 CM3 MoryT HMeTb KaK OAHy, TaK H .n;se, TpH HJIH .n;a)l{e qeTbipe 

OCKynsipHbie nanHJIJibl (pHC. 6, a). IlpH 3TOM ):\aHHaSI TeH.n;eHI~HSI Ha6JIIO):l;aeTCSI B noceneHl~SIX 

ry6oK KaK Ha CMelliaHHbIX, TaK H Ha TBepAbIX rpyHTax (pHC. 6, 6, 6 ). 

KoHI~eHTµa~HSI ocKynsipHbIX nanHJIJI c yseJIH'-IeHIIeM o6neMa Tena ry6oK CHII)l{aeTcsi no 

3KCilOHeHTe (pIIC. 7, a). ,[(pyrHMH CJIOBaMH, qeM KpynHee ry6Ka, TeM ÔOJibllIHH o6neM npH

XOAHTCSI o6cJI~IIBaTh O)l;HOMY OCKYJIIOMy. Ilpe.n;cTaBJieHIIe 3TO:Ü 3aBHCHMOCTH B JiorapHcp

MHqecKHx Koop.n;IIHaTax no3sonsieT Bh1qneHHTh H3 eAIIHO:Ü KpIIso:ü HeCKOJihKO JIIIHII:Ü, Ka)K

,n;rui. H3 KOTOpbIX COOTBeTCTByeT ry6KaM, HMeIOID;HM onpe,n;eneHHOe KOJIHqeCTBO OCKYJISipHbIX 
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Pac. 5. 3aeHcHMOCTb cpeAHero •mena J 
OCKYJIIOMOB y P. mammillaris OT pa3Mepoe 

TeJia. Do OCH a6CJ..IHCC - 06'beM TeJia (V), 2 
cM3, 110 OCH OpAHHaT- 'IHCJIO OCKYJISlpHbIX 

rranHJIJI (N) 

nanmrn, HO pa3HbIH o6oeM (p11c. 7, a). TeH.n;eHIJ;H.SI K CHU>I<:eHmo KOHIJ;eHTpaIJ;HH ocKyJrnpHbIX 

rranmrn c yneJrnqeH11eM pa3~epon Tena Ha6n10.n:aeTca y ry6oK He3aBHCHMO oT xapaKTepa 
rpyHTa B paHOHaX HX noceJieHHH (pHC. 7' 6, 8 ). 11HTepecHO OTMeTHTb, '-ITO BTopoiî: OCKYJIIOM 

IIOaBJiaeTC» y ry6oK, o6oeM KOTOpbIX He MeHbIIIe 1, 1 CM3• 

ToT :>Ke pe3yJihTaT nonyqaeTca, ecm1 npoaHaJIH3HponaTh 3aBHCHMOCTh pa3Mepa rHno
TeTH'-IeCKoro Mo.n;yna OT o6oeMa ry6KH. fpa<l>HKH 3TOH 3aBHCHMOCTH npe.n;cTaBJialOT co6oiî: 
TOqKH, BhICTpaHBaIOm;Heca ,B HeCKOJibKO JIHHHH, COOTBeTCTBYIOID;HX rpynne ry6oK c orrpe
.n:eneHHbIM q11cnoM, ocKyn10.Moe (pHc. 8, a, 6). YrJihI HaKJIOHa y JIHHHH pa3JIH'-IaIOTca. 3To 

CBa3aHO c TeM, qTo .n:na O.Jl:HOOCKYJIIOMHOH ry6KH pa3Mep rHIIOTeTHqecKoro Mo.n:yna COOTBeT
CTsyeT o6neMy sce:H ry6KH, .n:na ;::i;nyxocKyJIIOMHO:Ü - nonoBHHe o6neMa ry6KH H T . .Jl:. Ta
Kaa TeH.n;eHu;Ha Ha116onee '-IeTKO npoannaeTca npH HCIIOJih30BaHHH JIHHe:ÜHhIX pa3Mepoe 
(pHC. 8, 6). 

OliCY>K~HHE 

11cnoJih3ya Mo.n;ynapHhIH no.n:xo.n: K aHaJIH3Y Mop<l>o<l>yttKu;m:rnaJihHO:Ü opraHH3au;mt ry6oK, 
no.n: TepMHHOM 11MOAYJih

11 
pa3Hhie aBTOphI no.n:pa3yMeBaIOT CTPYKTYPhI p~3JIHqHoro KOHCT

PYKTHBHoro yposHa. TaK, B KaqecTBe Mo.n;yna BhI.Jl:eJiaIOT xoaHOQHTHhie KaMephI, CHCTeMy 
.n:peBOBH.Jl:HO BeTB51IIJ;HXCa KaHaJIOB, o6oe.n;HHeHHhIX xoaHOIJ;HTHhIMH KaMepaMH (Bavestrello et 
al., 1988; 1995), JIH6o reMMYJihI (Pronzato, Manconi, 1994). 0.n;HaKo B nocne.n;H:He ro.n;hI pa.n: 
HCCJie.n;oeaTeJie:Ü scne.n: 3a <l>paeM (Fry' 1970, .1979) apryMeHTHpOBaHHO C'-IHTaIOT Mo.n;yneM y 
ry6oK yqacTOK TeJia, CB513aHHbI:Ü c O.Jl:HOOCKYJIIOMHO:Ü HppHraIJ;HOHHO:Ü CHCTeMO:Ü (Wood, 
1987; Wood et al., 1992; Zhuravlev, 1993). 

Pe3yJihTaThI npose.n:eHHo:U HaMH MaTeMaTH'-lecKo:U nponepKH rHnoTe3hI <l>paa (Fry, 1979) · 
OTHOCHTeJibHO Toro, qTO Mo.n;yneM ry6KH 51BJiaeTca onpe.n:eneHHhlH o6'beM TKaHe:Ü c 06-
CJIY:>KHBaIOm;e:ü ero HppnraIJ;HOHHO:Ü CHCTeMOH, accou;HHpOBaHHO:Ü c O.Jl:HHM OCKYJIIOMOM, . 
oKa3aJIHCh Heo.n;Ho3HaqHhIMH. Cne.n:ya 3TOH rHrroTe3e, MhI .n;oJI)KHhI 6bIJIH 6bI O)KH.Jl:aTh Kop
penaTHBHoro yeeJIH'-leHHH '-mena ocKyJIIOMOB KaK MapKepoB Mo.n;yneli HppHraIJ;HOHHo:U 
CHCTeMhI c COOTBeTCTBYIOIIJ;HM ynen11qeHJt:eM o6'beMa TeJia ry6KH npH CTa6HJihHOH KOH
IJ;eHTPaQHH OCKynapHblX nanHJIJI. 

0.n;HaKo oKa3aJIOCh, '-ITO y Hccne.n:onaHHoro HaMH BH.n;a P. mammillaris yneJIH'-leHHe 

pa3Mepoe Tena ry6KH Heo6a3aTeJihHO conpoeo)K.n:aeTc» yneJIH'-leHHeM '-IHCJia ocKyn»pHhIX 
nanHJIJI. ,[(H<l><l>epeHQHpOBaHHhIH aHaJIH3 3TO:Ü 3aBHCHMOCTH IIO THIIY rpyHTa KaK HHTer
paJibHOro IlOKa3aTeJIH npH.Jl:OHHO:Ü rH.Jl:PO.Jl:HHaMHKH IlOKa3aJI, '-ITO Ha CMeIIIaHHbIX rpyHTaX B 
OTJIH1.J:He OT TBèp.n;hlX npeo6na.n:aIOT O.Jl:HOOCKYJIIOMHhie ry6KH (pHC. 3, a). IlpH 3TOM HaH-

6onee trmpoKoe BapbHpOBaHHe o6'beMa TeJia O.Jl:HOOCK}'JIIOMHOH ry6KH TaK)Ke OTMe'-leHO 
Ha cMeIIIaHHhIX rpyHTax. Bepo»THO, 3TO CB»3aHo c TeM, '-ITO P. mammillaris, o6H'l'aIO

m;HM B ycJIOBHax CMeIIIaHHhIX rpyHTOB, CBO:ÜCTBeHHa pa.n;HaJihHO-CHMMeTpH'-IHaa <t>opMa 
Tena, xapaKTepHa» .n:n» ecex Polymastiidae (KontyH, 1966). 11MeHHO ry6KH c npaBHJih
HOH, rnaBHhIM o6pa30M pa.n;HaJihHO-CHMMeTpHqHolÏ, <t>opMo:Ü Tena H qeTKO Bhipa)KeHHo:Ü 
anHK06a3aJihHO:Ü OChlO HBJI51lOTCH 6onee BblCOKO HHTerpHpOBaHHhIMH, u;eJIOCTHbIMH H HH.Jl:H-
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Pnc. 7 

Pnc. 6. 3aencnMOCTb 'IHCJia ocKyJIIOMOB y P. mammillaris oT pa3Mepoe TeJia. no ocn a6cu,ncc - o6neM TeJia (V), 

cM3, no OCH OpJJ.MHaT - 'IHCJIO ocKyJisrpHbIX nanHJIJI (N). a - no BceM )J.aHHbIM; 6 - Ha CMemaHHblX rpyHTax; 8 - Ha 

TBep)J.blX rpyHTaX 

PMc. 7. 3aeMCHMOCTh KOHu,eHTPaL\MH ocKyJIIOMOB y P. mammillaris OT o6oeMa TeJia. no ocM a6CL\HCC - o6oeM TeJia 

(V), cM3, no OCH OpJJ.HHaT- KOHL\eHTPaL\HSI OCKYJISlpHbIX nanHJIJI Ha 1 CM3 (C). a - no BceM )J.aHHbIM; 6 - Ha 

CMewaHHbIX rpyHTax; 8 - Ha TBepJJ.blX rpyHTax 
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Pnc. 8. 3aBHCHMOCTh pa3Mepoe rnnoTeTH'JeCKOro MO):IYJlSI OT pa3MepoB ecero TeJla 
P. mammillaris. a: no ocn a6cu,ncc - o6l>eM Tena (V), cM3, no octt op,a;miaT - o6l>eM 

rnnoT~TH'leCKoro MO):IYJlSI (Vm), CM3. 6: no OCH a6cu,ncc - cpe,a;HHM JlHHeMHhlM pa3Mep 

TeJTa (L), CM; no OCH op):IHHaT - JlHHettHblH pa3Mep rnnoTeTH'IeCKOrO MO,a;ymi: _(Liii), CM 

BM)WaJIM3MpOBaHHhlMM (KopoTKOBa, 1981; KonTyH, 1988). TaK>Ke He IIOATBepAMJIOCh M BTO

poe rrpeAIIOJI0>KeH11e, BhITeKaio~ee M3 rMrroTe3hI <l>pa». KoHI.i;eHTpaI.~MH ocKyn»pHhIX rranMJIJI 

Ha eAMHM"QY OÔ'beMa TeJia He HBJIHeTCH CTa6MJihHOM BeJIHl.IMHOH, HO MMeeT l.JeTKO BhI

pa:>KeHHYIO TeHAeHQMlO K CHM:>KeHMlO c yBeJIHl.JeHMeM o6'beMa Tena (pHC. 7' a-8 ). 
11TaK, xapaKTep113yeTCH JIM P. mammillaris MOAYJIHpHhIM cTpoeHMeM? ÜTBeT irn 3TOT 

Bünpoc B03MO:>KeH JIMIIIh npM ycnOBMM HCHOro BhIAeJieHMH MOAYJIH B COCTaBe Tena ry6KM. 

ÜAHaKo B HaIIIeM cnrrne MOAYJih He MMeeT qeTKMX pa3MepHhIX xapaKTepMCTMK, KaK y 

Apyr11x MOAYJIHpHhIX opraHM3MOB. ÜAHOOCKYJIIOMHaH 11ppHraQMOHHaH CMCTeMa (r11rroTeT11-

l.JeCKMH MOAYJih) P. mammillaris MO:>KeT o6ecne .. rnBaTh :>KM3HeAe»TeJihHOCTh y ry6oK n106h1x 

pa3MepoB, a noHBJieHMe HOBhIX 11pp11raQMOHHhIX cMcTeM He BJIMHeT Ha pocT ry6KM. CKna-
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,ll;hIBaeTc.si: nrre"raTJ1emœ, 'ITO P. mammillaris n rrpoQecce pocTa MO>KeT pernaTh 3a,n;a•rn 

BH)'TpeHHeM m,n;po;:vrnaMHKH KaK n)'TeM ynem1qeHIDI "IHCJia HppHraQHOHHhIX Mo,n;ym:-11:, TaK H 
coneprneHCTBOBaHHeM HppHraQHOHHOM CHCTeMhI y>Ke cyrn;ecTBYIOIII;HX Mo,n;yJie:U. TaKHM 
o6pa30M, nOJIY"IeHO ern;e O,ll;HO ,ll;OKa3aTeJibCTBO BhICOKOM IIJiaCTHqHOCTH, IIOJIHMOpcpH3Ma H 
cnoeo6pa3H.sI opraHH3aQHH ry6oK. HarnH pe3yJihTaThI cornacyIOTC.sI c H,n;ee:i1: B.M. KoJITyHa 
(1988) 0 TOM, qTo yponeHh KOJIOHHaJihHOCTH H HH,ll;HBH,n;yaJibHOCTH B npe,n;eJiax nma Porifera 
IIIHpOKO sapbHpyeT. 

B xo,n;e npoae,n;eHIDI HacTo.si:rn;e:i1: pa60ThI no BhI.sIBJieHHIO KOJIWieCTBeHHhIX xapaKTe
pHCTHK Mo,n;yne:U HaMH 6hIJIH Bhl.sICHeHbl HHTepeCHbie MOpcpoMeTpH"IeCKHe oco6eHHOCTH 
6eJioMopcKHX P. mammillaris, o6HTaIOrn;Hx Ha pa3HhIX rpyHTax. Pa3JIHqHe a pa3Mepax H 

cpopMe ry6oK c rnep,n;hIX H CMernaHHhIX rpyHTOB, no HarneMy MHeHHIO, OÔ'b.sICH.sieTC.R TeM, 
qTo B ycJIOBH.sIX TBep,n;hIX rpyHTOB 60JibIIIa.sI IIJIOIII;a,n;h nosepXHOCTH cy6cTpaTa (BaJiyHhl, 
CKaJihI) He JIHMHTHpyeT pocT ry6KH, TOr,n;a KaK Ha CMernaHHhIX rpyHTaX cy6cTpaTOM ,ll;JI.sI 
OT,n;eJihHOM ry6KH MO>KeT CJIY>KHTh HeÔOJihIIIOM KaMerneK, o6JIOMOK paKyIIIKH HJIH rpaBHM, 
pa3Mepb1 KOTOpblX cyrn;eCTBeHHO orpaHHqHBalOT B03MO>KHOCTH yseJIH"IeHH.sI pa3MepoB TeJia 
6e3 pHcKa 6hITh norpy>KeHHhIMH a oca,n;oqHhIM cno:U. HeJib3.sI TiiK>Ke HCKJIJOqaTb 
B03MO>KHOCTh Toro, "ITO Ha TBep,n;hIX rpyHTax B OTJIH"IHe OT CMeIIIaHHbIX yseJIH"IeHHe 
pa3MepoB P. mammillaris MO>KeT npOHCXO,ll;HT.b nyTeM CJIH.sIHH.sI HeCKOJibKHX 6JIH3KO 

pacnono>KeHHhIX MeJIKHX o,n;HoocKyJIIOMHhIX oco6e:U o,n;Horo KJIOHa. AaHHOe npe,n;nono>KeHHe 
6a3HpyeTC.sI Ha xoporno H3BeCTHOM y pa3JIH"IHhIX BH,ll;OB ry6oK cpeHOMeHe CJIH.sIHH.sI 
HeCKOJibKHX oco6e:i1: O,ll;HOro KJIOHa Ha pa3HbIX CTa,n;IDIX OHTOreHe3a (Burton, 1949; Borojevic, 
1967; Van de Vyver, 1970; Wiessenfels, Streigler, 1979; Ilan, Loya, 1990). 

<l>oH,n;osa.si: KOJIJieKQH.sI 3oonorH"IeCKoro HHCTHTyTa P AH, MaTepHaJibI KOTopow·6bIJIH Hc
IIOJib30BaHhI npH npose,n;eHHH HaCTO.sIIJ~e:i1: pa60Tbl, HMeeT qmHaHCOBYIO no,n;,n;ep>KKY fKHT 
PoccHMCKOM <l>e,n;epaQHH (Per. N!! 97-03-16). 
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I 

The hypothcsis of constancy of size characters of irrigation system module in sponges was mathe
matically testcd. Populations of common sublittoral species Polymastia mammilaris (Demospongiae, 
Tetractinomorpha) from ecologically different habitats of White Sea were inverstigated. lt was shown 
that increase in body sizc is not always correlated with the increase in number of oscular papillae, that 
marks hypothetical modules. On mixed grounds in contrast to the solid ones dominate one-osculum 
individuals. The gre.atest variability of body volume for one-osculum sponges was observed exactly on 
mixed ground. The number of oscular papillae for a volume unit is not constant, but clearly decreases 
whilc the volume incrcases. From the other hand, the volume per one osculum (the volume of irrigation 
system module) grows up with the increase in body size. Thus, one-osculum irrigation system or 
P. mammillaris can provides the vital fonctions of individual of any size. Hypothetical module of the 
individual is not clearly characterized by size. 
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