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3a mATHAAUATh JET BCTPeYaeMOCTh MOJUTIOCKa-BeeneHua Anadara kagoshimensis (Tokunaga, 1906) B 30-
obeHTOCe 1Ienbdha YepHOMOPCKOTro rmobepexbs Kpbima Beipociia ¢ 5 1o 17—23%. B To ke BpeMst 10JIst MOJI-
JIIOCKa-BceJieH1a OblJla HE3HAYMTEILHON U Kojiebanack B npeaeiax 0.73—23.29% ouomaccsl 1 0.19—2.20%
YUCJIEHHOCTU MaKp03000eHTOCca B IOHHBIX cool1IecTBax. MoJuTIocK A. kagoshimensis 3aperucTpupoBaH B
coobiectBax Chamelea gallina, Gouldia minima— Pitar rudis v Gouldia minima. CaMOCTOSITEJIBHOTO CO00-
IIIeCcTBa aHamapa 31ech He cchopMupoBaiia. BiustHrue 3Toro MoJuTiocKa Ha TOHHBIE coob1iecTBa KppIMcKOTO
1rejiba He CTOJIb BEJIMKO, KaK, HallpuMep, B CEBepO-3aIlaIHOI W BOCTOYHOI1 yacTsix YepHoro mopsi. Bu-
ITOBas CTPYKTypa JOHHBIX coobiecTB menbda FOxxHoro bepera Kpeima He rperepriesia 3HAYMTEIBHBIX M3~
MeHeHMii o cpaBHeHMIo ¢ 70—80 rr. mpoluioro Beka. 3acejieHWe U TiepBasi perucTpalus MOJUTIOCKa-BCe-
JIeH1Ia Ha 1enbde KpbiMa coBITamaloT ¢ iBMEHEHWEM B MEXKTOIOBOM TEHACHIIMY TEPMOXaTMHHBIX XapaK-
TEPUCTUK ITPUOPEKHBIX BOI — CO CHIXKEHUEM COJIEHOCTHU U MOBBIIIEHUEM TEMITEPATYPhI MPUOPEKHBIX BOII,

OCOOEHHO B ITOCJIEAHES NECITIICTHE.
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BBEAJEHUWE

Ha KpbiMckoMm 1ienbghe 4yKepomHblii MOJUTIOCK
Anadara kagoshimensis (Tokunaga, 1906) BriepBBIC
3apeTMCTpUpPOBaH B akBaTopuu Kapagarckoro 3amno-
BenHuka B 1999 1. (PeBkoB u ap., 2002). PacceneHnue
aHagaphbl HA 3TOM yJyacTKe Ieiabda ObIJT0O OTMEUEHO
ciycts 40 neT rocie nepBoii perucTpaluum MoJuTIoC-
ka B YepHom Mope (Kucenesa, 1992). C 2002 1. A. ka-
goshimensis perUCTPUPOBAIUM B HAIIUX PETYJISIPHBIX
HCCeA0BaHUSIX 3000€HTOCA B TPUOPEKHBIX TOHHBIX
coobmectBax Kpreima. I1pu 3TOM yacTora BCcTpevae-
MOCTH Uy>KEepOJIHOIO BUJIa, KaK MpaBUJIO, HE TTPEBbI-
majga 5% B OEHTOCHBIX Mpobax BO Bcex paitoHax
KpsiMckoro nmobepexbs. OmHako ¢ 2010 1. BcTpedae-
MOCTb MOJUTIOCKa-BCeJIEHIIa 3aMETHO BO3POCa U YXKe
npocruraia 17—23% Ha oTHeNbHBIX yYacTKax Lielbda.

Llenp paGoTbl — OLIEHUTH CTENEHb BO3MOXKHBIX
U3MEHEHU# B CTPYKTYpe JOHHBIX COOOIIECTB U POJIb
aKTUBM3allMU DKCIIAaHCUM MOJUIIOcKa A. kagoshimen-
Sis B 9TOM IIpollecce Ha JAHHOM YydyacTke Iliefibda
YepHoro Mops.

MATEPUAJI U METOAbI NCCIIEJOBAHWA

B pabGore mcrnonb3oBaHbl TMAPOOMOJIOTAYECKUE
ChEMKH MaKpO3000€HTOCA, BEIITOJTHEHHBIC HA yJacT-
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Kax npuopexHoro menbda FOxaoro bepera Kpeima
B 2010—2012 rT., rme BcTpeyaeMOCTh aHagaphl IIPEBHI-
mama 15% (puc. 1). OTo Tpu pailoHa mOGEepeXbs:
BHeEIIHUM peiin bamaknaBbl, akBaTOpUH T. AJynKa 1

nrT. I'ypayd.

I1po6B1 3000eHTOCA PHIXJIBIX TPYHTOB COOMPAJIN C
IIOMOIIIBIO PYYHOTO BOIOJIA3HOIO JHOoYepnartens (Ha
nryonHax 2—25 M) u gHodepnarens Ilerepcena (Ha
ry6uHax 25—60 M), riowans 06;108a Kotopbix 0.1 M2,
Martepuan cobpaH Ha 45 TMIPOOMOJIOTUYECKIUX CTaH-
LUSIX TpeX MCCIeJOBAaHHBIX aKBaTOpUi (Ha Kaxkmoiu
CTaHIIMM MO TP MpoObI). OOpabOTKy 1 pa3dop Mak-
PO3000EHTOCHBIX TTPOO MPOBOANIIN TI0 CTAaHAAPTHOM
METOIUKE ¢ TIepecueToM Ha 1 M2 qHa.

JloMUHMpOBaHNE MAaCCOBBIX BUIOB PaCcCUMTHIBA-
JIU TI0 WHAEKCY moMuHupoBaHusl banora (Balogh,
1958). ITocTpoeHue noeit pacrnpeneaeHus OMOIOTU -
YeCKUX MoKa3zareyeil JOHHBIX XKUBOTHBIX B UCCEI0-
BaHHBIX aKBaTOPUSIX BBHITIOJIHEHO HA OCHOBE JIMHE -
HOIi nHTepnoiasauun. JJoHHbIe COO0IIeCTBa U UX Ipa-
HULIbI BBIAEJE€HBI C MCIOJb30BAaHUEM KJIACTEPHOTIO
aHaim3a (IJanoBenkoB, 1992; Shalovenkov, 1997,
1998).



492 IIIAJIOBEHKOB
1 1 1
C.I1I.
46.0 — A3 0B CKOE]|
M O P E
45.5 -] L.
45.0 k.
44.5 4 L.
3
Yy EP H OE M OPE
440 I 1 I I 1 I I I L] I
320 325 330 335 340 345 350 355 360 365
B.IO.

Puc. 1. PaiioH uccienosanuii. Yuacrok wenbha Kpeima, rae peructpupoBaiyv MoJuTIocKa-BeeneHua A. kagoshimensis B 0eH-
TOCHBIX ITpo6ax (MyHKTUpHasl TMHU). [IpubOpexKHble MOIUTOHbI McciienoBaHus: [ — BHelIHUI peiin banakiaBel, 2 — akBaToO-

pus T. Anyrika 1 3 — akBatopus IrT. ['yp3yd.

PE3YJIBTATbBI UCCIIEAOBAHHNA

B npubpexHom 1ennsge bamakiaaBel (akBaTopus
BacuibeBoit Ganku) 3aperucTpupoBaHO 36 BHUIOB
JIOHHBIX XKUBOTHBIX. PacrpeneneHre BUIOB XapaKTe-
pU30BaIOCHh TTPOCTPAHCTBEHHON HEOAHOPOIHOCTHIO
v BapbupoBajio ot 0 1o 16 BUIOB Ha CTAHLIMUY B UCCIIe-
noBaHHOI akBaTopuu. [Ipeobiamasin MOJUTIOCKHU,
cpeIr KOTOPBIX MacCOBBIMM BuUaamu Obltu Gouldia
minima (Montagu, 1803), Chamelea gallina (L., 1758),
Parvicardium exiguum (Gmelin, 1791), Pitar rudis (Po-
li, 1795) u Cyclope pellucid (Risso, 1826). Pakoo6pa3-
Hble Y TOJUXETbl COCTaBJISUIM HEOOJBIIYIO 0JI0
cymMMapHoit 6romaccel 6eHToca. B To ke Bpemsi, Bbl-
COKasi BCTpeYaeMOCTh 3apeTUcTpUupoBaHa sl aMpu-
noabl Echinogammarus olivii (Milne Edwards, 1830),
nekanon Pisidia longimana (Risso, 1816) u Diogenes
pugilator (Roux, 1829) B MmeakoBoaHOI (25 M) yacTu
akBaTopuu. IToJHOCTBPIO MaKpO3000€HTOC OTCYT-
CTBOBaJI Ha MOABOJHOM YYacTKe MepeMelleHUsT TeX-
HOTEHHOro OeperoBoro OIOJI3HSI B IPUOPEXHOM
menbde (puc. 2).

PacyeTsl MHOrOMEpPHOIO CTAaTMCTMYECKOIO aHa-
JIM3a MokKasauu, 4to >60% cTaHLUi UCCIeI0BaHHOM
aKBaTOPUU OOBEAMHEHHI IT0 BUIIOBOMY COCTaBY B OJI-
HO JOHHOE coo0liecTBO: Gouldia minima— Pitar rudis
(puc. 2). OcTajgbHble CTAaHIIMU M3-3a HU3KOM BCTpe-

YaeMOCTHU HOHHBIX XMBOTHBIX HE pacCMaTPpUBAIIA B
KayeCTBE CTAaTUCTUYECKU ITOCTOBEPHOTO OOBEIMHE-
HUS C COOOIIIECTBOM TYJIbIUHM-TIUTapa. DTH CTAaHIIUN
C HEYCTOMYMBBIM BUIOBBIM COCTABOM 1 HEIOCTOBEP-
HOIl CTaTUCTMYECKON CBSI3pI0 MEXIY BUIAMHU 30-
oGeHTOoCa pacItojlaraInch TPENMYIIIECTBEHHO B TIPH-
OpeXXHOM MEJTKOBOIHOM ITOJIOCe M Ha yJ9acTKe pac-
MpPOCTpaHEHUS] TEXHOTE€HHOTO OMOJI3HSI.

CrenyeTt oTMETUTD, UTO U B TpaHUIIaX COOOIIIeCTBa
Gouldia minima— Pitar rudis posIBIsIeTCS MPOCTpaH-
CTBEHHasl HEOIHOPOAHOCTh BUIIOBOTO cocTaBa. Cta-
TUCTUYECKU JTOCTOBEPHO BBIAESIIOTCS ABa KOMILICK-
ca JOHHBIX )KUBOTHBIX, KOTOPbLIE 3aHUMAJIN pa3HBIC
y4acTKU coob1ecTBa (puc. 20). IlepByio rpynnupoB-
Ky BUIOB (Ta01. 1) MOXXHO 0XapaKTepu30BaTh Kak /1~
PO co0O0IIIeCTBa C BHICOKUM YPOBHEM JOMUHUPOBA-
HUS TI0 YWCJIEHHOCTH W OHoMacce MOJUTIOCKOB
Gouldia minima v Pitar rudis. CpenHsis 6uomacca n
YUCIIEHHOCTb OPTAaHM3MOB 3000€HTOCA B SIIPE CO00-
iecTBa gocturana 59.385 r/m? u 727 9K3./M? COOTBET-
CcTBeHHO. BTopas rpyrnmnupoBKa nmesna BUI0BOM COCTaB,
KOTOPBIN YKa3bIBaJl Ha YacTUYHOE ‘‘TIepeKphiBaHHE”
JIBYX COCENICTBYIOIIMX cooO1ecTB: Gouldia minima— Pi-
tar rudis u Chamelea gallina. 3nech cpenHsisi bromacca
OpraHu3MOB 3000eHTOCa cocTabisiia 101.746 r/m?, ync-
JIEHHOCTB — 585 5K3./M2.

BUOJIOTYA BHYTPEHHUX BOA  Ne 4 2023
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Puc. 2. [lennporpamMmma o0beIMHEHMS CTAHIIMIA TTO BUIIOBOMY COCTaBY 3000€HTOCa (a) U IIPOCTPAaHCTBEHHOE pacIipefieicHue B
akBaTopuM BacwibeBoil Ganku (6) moHHoro coobiectBa Gouldia minima—Pitar rudis (1), ¢ pasmeneHMeM Ha y4acTKM
nepekpbiBaHus (1) u “sinpa” (2) coobuectBa A. kagoshimensis (u3onmHum — 6uomMacca (r/m<). [1yHKTUpHas TMHUST — Yy4aCTOK

IIOABOJIHOI'O OITOJI3HA.

AHamapa 3aperucTpupoBaHa Ha IyouHe 40—55 m
B McCcClieloBaHHOI akBatopuu. IIpocTpaHCTBEHHOE
pacnpeaeaeHe 3TOro MOJIJIIOCKa UMEJIO CXOACTBO C
pacnpeneaeHUeM 3IeCh JTOMUHUPYIOIIUX BUIOB
G. minima v P. rudis. Haubonee Boicokue OMooruye-
CKMe MoKa3aTeJiu MOJUTIOCKa-BCeieHIIa OTMEUEHbI Ha
y4JacTKe paclpocTpaHeHus “sgmpa” cooOliecTBa
Gouldia minima— Pitar rudis (ta6x. 1, puc. 20). IToce-
JIEHUE MOJUIIOCKa-BCeJIEH1IA TIPEICTABIEHO MTPEUMY-
IIECTBEHHO B3POCJBIMU OCOOSIMU, YTO OTPa3UIOCh
Ha COOTHOILIEHUH TToKa3aTesieli OMoMacChl U YMCJICH-
HocTU. OTHOCUTEIBbHO BbICOKas MOJsi OMoMacchl U
HU3KUI YpOBEHb MHAEKCA TOMUHUPOBAHUS MO YHC-
JIECHHOCTM 3TOTO MOJUIIOCKA ObLIM XapaKTepHbI s
YYaCTKOB B COOOILIECTBE TYJIbIUM-TINTapa U “Tiepe-
KPbIBAaHUS” IBYX COOOIIIECTB B 3a1aJHON YaCTH aKBa-
TOPUHU B MECTaX C BLICOKOI MJIOTHOCTBIO BUOB MaK-
po3oobeHToca. [IpuuemM B cooOIIIeCTBE TYIbANNA-TTU -
Tapa MOJUIIOCK-BCEJIEHELl TIpencTaBieH o0cob0sIMu

BUOJOTYA BHYTPEHHUX BOA  Ne 4 2023

IIEPBOTO U TPEThEro rofa, a B CMEXKHOIT 00J1aCTU ABYX
COOOIIIECTB MOJIITIOCKAaM OBIJTO OOJBIIIE TPEX JIET.

Ha yuyacTtke npubpexxHoro Iiiejibda B akBaTOpUU
. Anynka (puc. 1, nonuroH Ne 2) 3apeructpupoBaHO
Takke 36 BuIoB Makpo3oobeHToca. [IpocTpaHcTBeH-
HOe paclipefesieHue BUI0B MaKpo3000OEeHTOcCa XapaK-
TEPU30BAJIOCH BBICOKOI NT3MEHIMBOCTBIO Y BApPhUPOBa-
Jio oT 2 1o 13 BUIOB MO JaHHOM aKBaTOPMU. DTO OTHO-
CUTEJIbHO BBICOKME TIOKa3aTeJiM Oropa3zHooOpasusi
JIOHHBIX >KMBOTHBIX JIJIsI IIpUOpeXHOTO 1iesibda Kpbva.

Bricokast BctpeuaeMocTs (>50%) B 3TOit aKBaTO-
puM OTMeYeHa I MOJUTIOCKOB: G. minima, Ch. galli-
na, Tricolia pullus (L., 1758), Donacilla cornea (Poli,
1791), Lucinella divaricata (L., 1758) n mjist paka-oT-
menbHUKa D. pugilator. MaccoBbIMU BUAaMU (BCTpe-
yaeMocTb >30%) Ha UCClIeMIOBAHHOM ITOJIUTOHE ObI-
s moyumiocku Cyclope pellucid (Risso, 1826), C. neri-
tea (L., 1758), Mpytilaster lineatus (Gmelin, 1791),
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Taomuna 1. Cpennsiss 6uomacca (B), yncieHHocTs (N), BctpedaeMocTb (F) U HAEKCH JOMUHUPOBaHUS (D) MacCOBbIX
BUJIOB B IPYNITMPOBKAaX TOHHBIX XKMBOTHBIX Ha aKBaTOpuu BacuibeBoit 6anku

Bun B, r/m? Dp, % N, 9K3./M? Dy, % F. %
CoobuectBo Gouldia minima— Pitar rudis, “snpo”
Gouldia minima (Montagu, 1803) 20.167 33.96 471 64.76 100
Pitar rudis (Poli, 1795) 19.402 32.67 137 18.84 86
Anadara kagoshimensis (Tokunaga, 1906) 13.832 23.29 4 0.55 43
Mpytilus galloprovincialis (Lamarck, 1819) 0.036 0.06 1 0.14 29
Diogenes pugilator (Roux, 1829) 0.042 0.07 4 0.55 29
CMeXHBIN y4acTOK NBYyX cooliecTB: Gouldia minima— Pitar rudis u Chamelea gallina

Chamelea gallina (L., 1758) 48.848 48.01 173 29.57 100
Gouldia minima (Montagu, 1803) 13.350 13.12 229 39.10 100
Pitar rudis (Poli, 1795) 11.040 10.85 71 12.18 100
Cyclope pellucid (Risso, 1826) 4.192 4.12 18 3.08 100
C. neritea (L., 1758) 5.700 5.60 11 1.88 75
Lucinella divaricata (L., 1758) 0.279 0.27 16 2.74 75
Parvicardium exiguum (Gmelin, 1791) 0.192 0.19 6 1.03 75
Spisula subtruncata (da Costa, 1778) 0.463 0.46 4 0.68 50
Anadara kagoshimensis (Tokunaga, 1906) 16.894 16.60 3 0.43 25

Moerella donacina (L., 1758) u nonuxera Platynereis
dumerilii (Audouin & Milne Edwards, 1834). I1o pe-
3yJIbTaTaM KJIAaCTEPHOTO aHaJIn3a BBIIEJIEHO IBa CO-
obuiectBa 3000eHTOCa: Chamelea gallina w Gouldia
minima, a TakXe BPEMEHHas TPYNIMUPOBKAa BUIOB
(puc. 3a, 30). BpeMeHHas1 rpynnpoBKa TOHHBIX XK1~
BOTHBIX TIpeACTaBJiecHA IIPEMMYIIECTBEHHO IOBe-
HUJIbHBIMU OCOOSIMM, KOTOPBIE 3apETUCTPUPOBAHBI B
MIPUOPEXKHOM TTOJTOCe Ha MEJTKOBOIbE.

CoobmiectBo Chamelea gallina 3aHuMano LeH-
TPJIBHYIO YAaCTh UCCJIETIOBAHHOTO Y4acTKa MOPCKOIO
JIHA B BUJE 3JUIMICA, BBITSSHYTOTO BIOJb M300aT, Ha
nryouHe oT 8 1o 20 m (puc. 3). IIpocTpaHcTBEeHHOE
pacripenencHue coodbmmectBa Gouldia minima dop-
MHUPOBAJIO CBOEOOpa3HbI “mosic” BOKPYT cOoOIIe-
cTBa xaMenu Ha nryomHax 4—10 u 20—25 M. B co06-
mectBe Chamelea gallina cpennsia 6uomacca ObLIa
HEBBICOKOI (B cpenHeMm 19.177 r/m?) mpu OTHOCH-
TEJIbHO BBICOKOM CPEIHEN YMCIEHHOCTU OPraHU3MOB
3000eHTOCa 523 5K3./M2. B coobwmectse Gouldia min-
ima cpenHsas 6uomacca 6buta Menbiie (11.101 r/m?), a
CPEIHSISI YMCIIEHHOCTh OPraHM3MOB 3000€HTOCA TaK-
K€ OTHOCHUTEJILHO BBICOKOIA (443 5K3./M?).

Momntock A. kagoshimensis 3aperucTpupoBaH B
COOOIIEeCTBE XaMeIN M B COOOIIECTBE TYTbINN Ha VC-
CJIEDOBAaHHOM TIOJIMTOHE Yy TOOepeXbs T. AJynkKa
(Tabs. 2), omHaKO He UMeJT Ipeobiagalmx mnoka3a-
TeJied B 3TUX OBYX cooOIecTBaX. XOTS MPOCTpaH-
CTBEHHOE pacIipefeieHrue aHagaphl YaCTUIHO Tepe-
KPBIBAJIOCh C paclpeieieHUeM TYJbIUU U XaMeJIu B
aKBaTOPUH, TeM He MeHee, CTAaTUCTUYeCKH 3Hadl-
MO KOpPEJISIINU B IPOCTPAaHCTBEHHOM pacIpenesie-

HUU C STUMHU JOMUHUPYIOIINMHU MOJUTFOCKAMU HE OT-
MeueHo (puc. 3).

3000eHTOC B akBatopuu 0rt. ['ypayd (puc. 1, moim-
roH Ne 3) ObL1 mpeacTaBiieH OTHOCUTEIBLHO HeOOJb-
M KommdectBoM BuoB (18). [IpocTpaHcTBeHHAs 13-
MEHYMBOCTb BHIOBOTO Pa3HOOOpa3uss MaKpO3000eH-
TOCa COBIajaga ¢ U3BMEHEHUEM IIyOUHBI M3Yy4eHHOTO
yJacTKa NpHUOpeXHOro Inejibda, T.e. CHIKAJIOCh C
YMEHBbIIIEHUEM IIyOMHBI JOHHOTO yJacTKa. Tak, B ITy-
OOKOBOJIHOI YaCTU HCCIEAOBAaHHOW aKBaTOPUU pe-
TUCTPUPOBAJIM 110 I€BSITh BUIOB HAa CTAHIIUSX, B IIPH-
OpeXHOI MmoJioce — IO TpeX BUIOB. DTO HauboJjee
HM3KMI1 moKa3aTeJib OMopa3HOoo0pa3usl JOHHBIX KM -
BOTHBIX IJIsI ITIpUOpekHoro 1menbda Kpeima.

MHOIrOMepHBI CTaTUCTUYECKUIT aHaIu3 IIPO-
CTPAaHCTBEHHOMI WM3MEHYMBOCTH BHIOB MAaKpO30-
o0eHTOoca MO3BOJIWII BBIAEIUTH coobIectBo Chame-
lea gallina v BpeMeHHYIO TPYIIIUPOBKY BUIOB 30-
o0OeHTOoca B MCCIIeNOBAaHHOM akBaTopuu IIIT. I'yp3yd
(puc. 4). B coo0biiecTBe xaMeau 3aperucCTPUPOBaAHO
11 BUIOB Makp03000€HTOCA, XapaKTEPHBIX IS TOTO
COOO0IIIECTBA, a TaKxKe MOJUIIOCK-BcelieHel Anadara
kagoshimensis. BepxHsisa ycaoBHas TpaHUIIA pacIpo-
CTpaHEeHMs COOOIIeCTBA ITPOXOAUIA Ha IITyOUHE 6 M.

MaccoBbIMY BUIaMU B COODIIIECTBE XaMeln ObLIU
Moiumocku Chamelea gallina v Gouldia minima, a Tak-
Xe pakooOpasHbie Diogenes pugilator u Amphibalanus
improvisus (Darwin, 1854) (ta6ma. 3). CpenHsiss 6uo-
Macca M YUCJIIEHHOCTb OPraHN3MOB 3000€HTOCA B CO-
obmmecTBe Chamelea gallina Ha cciemoBaHHOIT aKBa-
topuu gocturaia 24.384 r/m* u 182 sK3./M? COOTBET-
CTBEHHO.

BUOJIOTYA BHYTPEHHUX BOA  Ne 4 2023
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Puc. 3. lenaporpamma o0beIMHEHMSI CTAaHLIMI IO BUIOBOMY COCTaBY 3000€HTOCA (a) U MPOCTPAHCTBEHHOE paclipeesieHue B
aKBaTOpUM T. AJyrika (6) BoOHHBIX coobiuectB Chamelea gallina (1) v Gouldia minima (11) u Mmonmocka-BceneHua A. kagoshi-
mensis (M30JIMHUM — GUOMacca, T/M?).

BUOJOTYA BHYTPEHHUX BOA  Ne 4 2023
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Tabomuna 2. CpenHsist 6uomacca (B), uncieHHocTh (), BctpeuaemocTs (F) u nHaekc noMmuHupoBaHus (D) MacCOBBIX BU-
noB B coobiiectBax Chamelea gallina v Gouldia minima B akBaTopuu T. Ajyrka

Bun B, t/m? Dy, % N,oks./m? | Dn.% | F. %

Coob6iectBo Chamelea gallina
Chamelea gallina (L., 1758) 14.752 76.93 265 50.67 100
Diogenes pugilator (Roux, 1829) 0.189 0.99 25 4.77 75
Lucinella divaricata (L., 1758) 0.050 0.26 21 4.06 75
Donacilla cornea (Poli, 1791) 0.758 3.95 3 0.57 50
Cyclope neritea (L., 1758) 0.645 3.36 0.76 25
Anadara kagoshimensis (Tokunaga, 1906) 0.359 1.87 1 0.19 25

Coob6uuectBo Gouldia minima
Gouldia minima (Montagu, 1803) 7.777 70.06 294 66.37 100
Lucinella divaricata (L., 1758) 0.193 1.74 14 3.16 100
Tricolia pullus (L., 1758) 0.085 0.77 8 1.81 80
Moerella donacina (L., 1758) 0.340 3.06 11 2.48 80
Platynereis dumerilii (Audouin & Milne Edwards, 1834) 0.123 1.11 13 2.93 60
Diogenes pugilator (Roux, 1829) 0.115 1.03 19 4.29 60
Cyclope pellucid (Risso, 1826) 0.247 2.23 6 1.35 40
Anadara kagoshimensis (Tokunaga, 1906) 0.831 7.49 2 0.45 20

Tab6muna 3. Cpennsiss 6momacca (B), uncieHHOCTb (N), BectpedaeMocTs (F) n mHnekc noMuHupoBaHuUs (1) MacCOBBIX BU-
noB B coobiiectBe Chamelea gallina B akBaropuu 1irt. ['yp3yd

Bun B, r/m? Dg, % N, 3K3./M? Dy, % F. %
Chamelea gallina (L., 1758) 20.436 83.81 95 52.25 100
Gouldia minima (Montagu, 1803) 2.740 11.24 52 28.60 87.5
Diogenes pugilator (Roux, 1829) 0.115 0.47 7 3.85 62.5
Amphibalanus improvisus (Darwin, 1854) 0.098 0.40 23 12.65 50
Anadara kagoshimensis (Tokunaga, 1906) 0.178 0.73 4 2.20 37.5

Momntock Anadara kagoshimensis UMen HU3KYIO
BCTPEYAEMOCTb 110 CPABHEHUIO C JOMUHUPYIOLIUMU
BUIaMM B rpaHulax cooOuiectBa Chamelea gallina.
HMHnekchl TOMUHUPOBaHUS MO OMoMacce U YUCTIeH-
HOCTU B COOOIIECTBE TaKXe XapaKTepu30BaUCh
OYeHb HU3KMMU 3HaueHUsIMU (Tadj. 3). [Ipu aTom,
HauboJsiee BbBICOKME OHOJOTMYEeCKHUE T[oKa3aTeaun
MOJUTIOCKAa-BCeJIEHIIa OTMEYEHBI Ha YCIIOBHOI TpaHulIe
coo01ecTBa xamesu Ha ryouHe 10 M (puc. 4).

IIpu cpaBHEeHUM pacceieHUsT YyXepOIHOro BUAa
Ha TPeX MCCICOOBAHHBIX aKBAaTOPUSIX IPOSIBIISICTCS
CBSI3b OMOJIOTMYECKUX ITOKa3aTeaeil MOJITIOCKA C 00-
LM YPOBHEM NPOIYKTUBHOCTH B JIOKAJIBHBIX COO0-
ecTBax 3006eHToca. Tak, MakcuMasbHas OMomacca
Moutiocka Anadara kagoshimensis 3aperucTpupoBaHa
B paiioHe BHelIHeTo pelina bamakiasel, Tae cymmap-
Hag 61oMacca 3000eHToca OblTa Hanuboyiee BBICOKOMN
cpenu UcceIoBaHHBIX akBaTopuii (puc. 5). st aTo-
ro pailoHa xapakKTepHBbI TakKKe 0oJiee BLICOKME ITOKa-
3aTeJIM BUIOBOIO pa3HOOOpa3nsI MaKpo3000eHTOCca —
0 16 BUIOB HA CTAHLIMH.

OBCYXIEHMUE PE3VJIILTATOB

YucneHHOCTh U GHoMAacca MOJUIIOCKa-BCeeHIIa
A. kagoshimensis arke B 20—30 pa3 Ha menbdpe Kpbi-
Ma MO CPaBHEHUIO C JIOKAILHBIMU TTOCEJICHUSMU B
KepueHckom nposnuse. Tak, YUCIEHHOCTh MOJLTIOCKA-
BCeJIEHIIA B ITPOJIMBE Kojeomercs oT 21 10 88 3K3./M2,
o6uomacca — ot 9 no 39 r/m? (Usanos, CuHeryo,
2008). MakcumainbHasi 6oMacca 3TOro MOJUIIOCKA B
npoymse gocturaer 500 r/m?> (TonoBkmuHa, Ha6o-
xkeHko, 2012). OmHako camMble BBICOKHE TTOKa3aTeau
HUCclieloBaTe/IM OTMEUaloT B MPUYCTbEBOM paiioHe
p.dyHaii m y mobepexbsi KaBkaza. g ycTbs
p. AyHait MUHMMaJIbHAsI OMoMacca MOJIIIOCKa-BCe-
JIEHIIa B JIOKQJIbHBIX MMOCEJIEHUSIX U3MeHs1ach oT 375
10 2700 r/mM?, yuciaeHHOCTb — OT 13 mo 528 3K3./M2
(CragaunueHko, 3ojortapeB, 2009). Ha KaBka3ckoMm
menbde (paitoH Oyx. MHam) cpenHsss YMCIIEHHOCTh
MOJIIIOCKA ObL1a ~ 1160 3K3./M?, MAKCUMAJILHBIE 3HA-
yeHMs focTUranu 2462 5x3./m%. CpenHss 6uoMacca B
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Puc. 4. [lennporpamMmma o0beIMHEHNS CTAHIINI IO BUIIOBOMY COCTaBY 3000€HTOCa (a) U IMPOCTPAaHCTBEHHOE pacIipeneicHue B
akBaTopuM Nrt. ['yp3yd (6) noHHoro coobiectBa Chamelea gallina (1) u Mosutiocka-BceneHua A. kagoshimensis (M30JJUHUYA —

6uomacca, r/mM<).

JIOKAJIbHBIX ToceIeHuax cocTtasisia 450 r/m? (Yu-
KkuHa u 1ap., 2003; Chikina, Kucheruk, 2004).

Monmock A. kagoshimensis opMupyeT coOCTBEH-
HEBIe coo0IIecTBa B paiioHax KaBka3a, yctbs p. JlyHait u
B Kepuenckom nnpoymse (Skolka, Gomoiu, 2004; Chik-
ina, Kucheruk, 2005; Cunery6, 2006; Illyposa, 30-
norapes, 2007; lNonoskuna, Haboxenko, 2012; Ila-
JoBeHkoB, 2021; Shalovenkov, 2022 u ap.). ¥ Kas-
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Ka3CKOTO TMO0epexXbs MOJITIOCK-BCEJIEHEll aKTUBHO
3aHMMaeT Iuiomanu coobdiuectBa Chamelea gallina,
BBICTYTIasI KOHKYPEHTOM JIOMWHUPYIOIIEMY BUIY
(Chikina, Kucheruk, 2005; Yukuna, 2009; 3onoTta-
peB, TepentbeB, 2012). B KepueHckom mposuBe
MOJUTIOCK-BCeJIeHe1l 00pa3yeT COOCTBEHHOE COO0IIIe-
CTBO Ha TPaHUYHBIX yJyacTKaX MEXIy COOOIIeCTBaMU
nepacronepmbl U xamenuu (I'onoBkuHa, HaboxeH-
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Puc. 5. [ucrorpaMma COOTHOIIIEHU CpeIHEe GMoMacchl
(r/M“) coobuiecTBa 3000€HTOCA (YEPHBIIA 1IBET) U MOJ-
Jocka A. kagoshimensis (Cepblil LIBET) B MCCIETOBaHHbIX
akBatopusix. CoobmectBa: 1 — Chamelea gallina (bana-
K7aBa), 2 — Gouldia minima— Pitar rudis (banakiasa), 3 —
Chamelea gallina (I'yp3yd), 4 — Chamelea gallina (Anyn-
Ka), 5 — Gouldia minima (Anymka).

Ko, 2012; @amyk u ap., 2012). Ha mensde B dyHaii-
CKO-JIHECTPOBCKOM MeXaypeube U Yy PyMBIHCKOTO
nobepexbs aHagapa GopMUPYET COOCTBEHHOE CO00-
11IECTBO BMecCTO coobiiectBa Mytilus gallprovincialis,
KOTOpO€ MOABEPIIOCh IeTpamalvui B Mepuoa Kpyr-
HOMACIITaOHOM T'MIIOKCUM B CeBEPO-3araaHoil 4acTu
Yepuoro mops (Skolka, Gomoiu, 2004; Cuneryo,
2006; CragunuyeHko, 3oiotapes, 2009; Abaza et al.,
2010; Skolka, Preda, 2010; 3omorapes, TepeHTbeBa,
2012; Petrova, Stoykov, 2013).

B npencraBieHHBIX UCCIEAOBAHUSIX aHagapa 3a-
peructpupoBaHa B cooOmiectBax Chamelea gallina,
Gouldia minima n Gouldia minima— Pitar rudis n ca-
MOCTOSITEIBHOTO coo01IecTBa He (popmupoBana. [o-
JII MOJUIIOCKa-BcesleHlia kojebanack ot 0.73 mo
23.29% cymmapHO# GMoMacchl B JOHHBIX COOOIIE-
ctBax KpeiMckoro mob6epexns. CienyeT OTMETUTh,
YTO B COOOIIECTBax C 0oJyiee BBICOKOW CyMMapHOM
O6uromaccoii 3000eHToca 3apeTUCTPUPOBAHBI U Oosiee
BBICOKHE TIOKA3aTeJIM Pa3BUTUSI JIOKAJIbHBIX TTOCEse-
HUIi MoJLTIOCKa-BeesieHa. HecMoTpst Ha Bo3pacTaHuie
BCTpEeYaeMOCTH aHaaapbl B 3000eHTOce KpbIMCKOro
menbda, polib 3TOr0 MOJUTIOCKA B JTOHHBIX COOOIIE-
CTBaxX He CTOJIb 3HAYUTENIbHA, KaK B CEBEPO-3aIaaHoit
¥ BOCTOUHOI1 yacTsx YepHoro mopst. BugoBast cTpyk-
Typa JOHHBIX COOOILECTB He TpeTepIiesia 3HAUNUTEb-
HBIX M3MeHeHU 1o cpaBHeHMIO ¢ 70—80 TT. mpo1mo-
ro Beka (Kucenena, 1992). [1pu 3ToM, cpeaHsIst YMCTICH-
HOCTh U OWomacca JOMMHHPYIOIIUX  BHIOB
Makpo3oobeHToca B coobiuectse Chamelea gallina

I[ITAJTIOBEHKOB

YMEHBIIMIINCE B 2—5 pa3, a B coobrectBax Gouldia
minima v Gouldia minima— Pitar rudis, HaO60pOT, — BbI-
pociu B 2—4 pasa.

Haubomnbliiee pa3BuTHe IIOIYISLIMM MOJUIIOCKA-
BCeJIeHIIa HaOJIrogaeTcs B Tex paiioHax YepHOro Mo-
psi, TAe MPOUCXOOUT JOCTATOYHO CUJIbHOE pacrpec-
HeHMe TIPUOPEXHBIX BOJ, 3a CUET PEYHBIX CTOKOB. B
npubpexxHbIx Bogax FOxnoro bepera KpsiMa ocHOB-
HbIMU WCTOYHUKAMU PaACIHPECHEHUSI NPUOPEKHBIX
BOJI CJIY>KaT TOPHBIE PEKM, KOTOPHIE 3arOJIHSIOTCS B
MepHoa OCEHHE-3UMHMX AOXAeH. 37aech JIMUYMHOK
A. kagoshimensis perucTpupylOT C CEHTSIOps Mo ae-
ka6pp (KazankoBa, 2002; Tpomenko u ap., 2012),
T.€. B IEpMO yCUJIeHUS aTMOC(hepHBIX ocankoB. Ta-
KMeE YCJIOBUSI Haubosiee OJIarONpUSITHBI IJIST pacipo-
CTpaHeHUs JIMYMHOK MOJUIIOCKa-BcelieHa vy KpbiM-
ckoro menbda. C koHia XX—naavaima XXI BB. HaOmo-
JlaeTcs OOlLLasl TEHAECHLIMS YBEJIMYEHUSI aTMOC(EPHBIX
OCaJIKOB U MoTeruieHue B peruoHe (MnbuH, PeneTuH,
2011; Penetun, 2012). ITocaencTBueM pernoHaIbLHBIX
KJIMMaTUYECKUX U3MEHEHUI CTaI0 CHUKEHUE COJIe-
HOCTHM U TMOBBILIEHUE TeMIepaTyphl IIPUOPEXHBIX
BOI, OCOOeHHO B mocinenHee necsaruwietue (Iopsda-
kuH, MBaHoB, 2005; Pentetux u ap., 2009). Ciaenyert
OTMETHUTh, UTO 3acejJIcHHE W IepBas perucTrpalus
MoJUTIOCKA Ha menbde KpbiMa coBnagaioT ¢ 3TUM me-
PUOJOM B MEXTOJIOBOI U3MEHUMBOCTY TEPMOXAJIMH -
HBIX XapaKTepUCTUK IpubpexHbix Bod. I[locnen-
CTBMSI PETHMOHAJBHBIX KJIMMATUYECKUX M3MEHEHUM
MPOSIBJISIIOTCS B OINpPEIEIEHHBIX TeHASHIIUSX pa3BU-
TSI 3000€HTOCA 1 HA APYTUX MPUOPEXKHBIX ydacTKax
Kpsima (IlanoBenkos, 2023).

BoBonpl. C paccesleHHeM MOJITIOCKa-BCeJIeHIIa
Anadara kagoshimensis Ha menbde KpbimMa 3Haum-
TeJIbHBIX U3BMEHEHNI B BUIOBOI CTPYKTYpPE TOHHBIX
CoOO0IIIeCTB MMoKa He Habmomaercs. CaMOCTOATeNb-
HOIo coo0l11ecTBa aHagapa He copmupoBaia. Hos
Jy>KepOITHOTO MOJUTIOCKA B CyMMapHOM YMCIIEHHOCTH
1 6roMacce Makpo30oOeHToca ObUTa He3HAYMTETbHA.
HawunGosbIime mokasarean pa3BUTHsI aHagapbl OTMeYe-
HBI B IOHHBIX COOOIIECTBAX ¢ 00jIee BEICOKOM cyMMap-
HOM TPOIYKTUBHOCTBIO Makpo3oobeHToca. IlepBas
peructpauusi U paccejieHue MoJjumocka A. kagoshi-
mensis Ha menbde KpbiMa 1Mo BpeMeHU coBHamaeT ¢
W3MEHEHUSIMU B TPEHIIaX MHOTOJIETHE M3MEHUMBO-
CTU TEPMOXAJTMHHBIX XapaKTePUCTUK ITPUOPEKHBIX
BOI paiioHa, OOYCIOBICHHBIMH KIMMATHYeCKUMU
YCIIOBUSIMH B pETHOHE.

PMHAHCHUPOBAHUME

HccnenoBaHue BEIIOIHEHO HA IMYHBIS cpencTtBa aBTOpA.
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Mollusc Anadara kagoshimensis, Allien Species, in Structures
of the Benthic Communities on the Crimea Shelf

N. N. Shalovenkov*

The Centre for Ecological Studies, Sevastopol, Russia
*e-mail: shaloven @rambler.ru

The frequency of occurrence of the mollusc-invader, Anadara kagoshimensis (Tokunaga, 1906), increased
from 5 to 17—23% in zoobenthos of the South Coast of the Crimea Shelf for the last fifteen years. At the same
time, the rate of the non-native mollusc was not significant and fluctuated: 0.73—23.29% from the biomass
and 0.19-2.20% from abundance of the macrozoobenthos in the benthic communities. The mollusc
A. kagoshimensis has been registered in the three communities: Chamelea gallina, Gouldia minima— Pitar rudis
and Gouldia minima. The mollusc Anadara has not formed an independent community here. Influence of this
alien species on bottom communities of the Crimean Coast was not such considerable as on bottom commu-
nities in northwest or in east parts of Black Sea Shelf. The structure of benthic communities had no significant
changes on the shelf of the Southern Coast of the Crimea, compared with 70—80 of the last century. The first
registration and the settlement of the mollusc-invader on the Crimea Shelf coincides with salinity decrease
and temperature rise of coastal waters which are observed during last decade.

Keywords: invasive mollusk, zoobenthos, communities, Black Sea
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