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Muauro Mytilus galloprovincialis ucrons3oBain kak GHOMHINKATOP COCTOSIHHS OKPYKAFOIIeH BOXHOM Cpe/ibl
B palioHaX pa3MelIeHHs MapUXO3sHCTB. I3MeHeHHe COOTHOIICHUS (DEHOTHIIOB, IOJIOBOH CTPYKTYPBI U
MOpP(GOMETPHYECKUX XapaKTePUCTHK NPUMEHSUIM KaK KOCBEHHBIE II0Ka3aTelM, OTPaKalollle YPOBEHb
9KOJIOTUYECKOH KOM(OPTHOCTH KyIBTUBHPYEMBIX MHIMI. B axBaTOpuu, NOABEp)KCHHOW 3arps3HEHHIO,
OTMEYeHB! OOJBIINKA MPOLEHT MUIUN C YepHOW OKpacku pakoBHHBI (77 %) M CABUT MOJOBOH CTPYKTYPHI B
CTOpPOHY yBeNnueHHs1 konndectBa caMioB (78 %). Munexc H/L pakoBuH Muawnii ObLT BBIIIE Y MOJUTIOCKOB U3
AKBAaTOPUU C MOBBILICHHON TEXHOIC€HHON Harpy3KOM.

Kniouesvie cnosa: Yepnoe mope, muust Mytilus galloprovincialis, den, mon, mopdomerpudeckue mapamerpsl,
MUIMitHO-ycTpruuHas depma.

BBEJEHHUE

PannonanbHag opraHuzaiys TPOMBIIUIEHHON KOHXMOKYJIBTYpbl Ha YepHOM Mope
BO3MOXKHA TOJIbKO Ha OCHOBE KOMILIEKCHOTO HM3YYEHHsI OHOJIOTHH KYJIbTHBHPYEMBIX
BHJIOB, pa3pa0OTKH MPaKTUYECKMX PEKOMEHJIAIUA TI0 BBIOOPY MECT pa3MeIeHUs
MapHuXO03SHCTB, ONTHUMH3AIMH TIPOIecca KyJIbTHBHPOBAHUA, OICHKH B3aWMOIEHCTBHS
OKpyXaroleil cpenpl U Mapuxo3siicTB. IlepBocTeneHHOE 3HAYEHUE MPU Pa3MELICHUU
MUJUIHO-YCTPUYIHBIX (hepM OTBOIWTCS BBHIOOPY akBaTopud. [Ipm 3TOM BakHO yYUTHIBATH
(hm3mKo-reorpaduuecKie OCOOCHHOCTH paiiOHAa pa3MEIIECHHUs, KAUeCTBO BOITHOM CpEIbI,
KOpMOBYIO 0a3y, HalM4We JJOCTATOYHOW KOHIEHTPAIMH IJNYHHOK KyJIbTHBUPYEMBIX
MomtiockoB u T.A. [1, 2]. Ha ¢yHKOMOHMpYOMNX Mapuxo3sSHCTBaX HEOOXOIUMO
YYUTHIBATh B3aMHOE BIUSHUE KYIBTHUBHPYEMBIX THAPOOMOHTOB M OKPY)KAIOIIEH Cpebl.
MOHHUTOPUHTOBBIE HCCIENOBAaHUS OHOJIOTMH MHUAWNA Ha MapuUXO3SHCTBAX KOCBEHHO
OTPaXXalOT JKOJOTUYECKOE COCTOSHHE akBaTOpuu. OmpeneneHbl OpraHu3MBI, KOTOPBIE
WCIIONB3YIOTCST KaK OWOMHAWKATOPHI COCTOSHUSI OKpyKaromed BomHoi cpenpl. [lo
manueiM «International Council for the Exploration of the Sea», munus Mytilus sp. Bxoaur
B IIEPEYCHD ITUX BUIOB-KMHIIICHEH» [3, 4].

OpauM 13 cpenooOpa3yrIuX U KyIbTUBUPYEMBIX BUIOB B UepHOM MoOpe SBIIIETCS
mumust Mytilus galloprovincialis Lam. M3menenue cootHomneHus ¢exorunos [5, 6],
TIOJIOBOM CTPYKTYPHI [5, 7] u Mopdomerpryeckux [8] XapaKTepUCTUK MUK SIBIISETCS
XapaKTEePHBIM OTKJIMKOM Ha 3arps3HEHHe OKPYKArOMIEH Cpebl.
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Llenp pabGotel — ucmonmb3oBaTh Muguio M. galloprovincialis kak OwouHaHKaTOp
OKpY’KaloIel Cpebl MPU CPaBHEHUU IKOJIOTHMYECKOI'O COCTOSHHS aKBAaTOPHU B MECTax
pa3MeIleHns] MapuXxo3siicTB B OyxTax . CeBacTomoss.

MATEPUAJIBI 1 METO/IbI

OKCnepuMeHTalbHYI0 YacTh paboTel mpoBoguiau B Teuenne 2004-2007 rr. Ha
MUJMHHO-YCTPUYHON (epMe, pacroloKeHHOH Ha BHemHeM peiige r. CeBacTomons, u
muauitHoN depme B Oyxte MapTteiHoBa (puc. 1). Mumuro M. galloprovincialis codupanu
MOCE30HHO C BEPEBOYHBIX KOJUIEKTOPOB ¢ TIyOMHBI 3 M. [lns mccnemoBaHuii oTOMpanu
150 Muauii. Y MOIITIOCKOB M3ydanu MopomMeTprideckue mapamMmeTphl, OKPAcKy PaKOBUHBI,
nosl. OKpacky paKOBMHBI MOJIJTIOCKA OMPEENSIN [0 METOAUKE, MpeuIokeHHoi Jlparonu
[9], xoTopHIit cpeau pazHOOOpa3HBIX POPM OKPACKH PAKOBHHBI BBIIEISIT MHUIHIA C YEPHON
(1) m xopuuneBoii (K) oxpackoil. [lns ompeneneHus mojia HCIONB30BaIH METOAUKY
BU3YyaJIbHOrO HM3YyYeHHs Ma3koB roHan moja OuHokymspom MBU-6 [10]. Tlpu momormu
MTAHTEHIUPKYJST ¢ TOYHOCTRIO 70 0,1 MM wu3Mepsuin Cleayromue MapamMerphl:
L — mnuna, mm; H — Beicota, mm; D — mmpuna, mm [8]. [ns ompenenenus ¢Gopmbl
PaKOBHHBI TPUMEHSUIM HWHICKCHl OTHOIICHWH: BBICOTA CTBOpPKM K ee umHe H/L
(BBITSIHYTOCTB), mmMpuHAa K ummHe D/L (Bemykmocts). s 00paboTku Mmartepuana
ucronb3oBany maker nmporpamm Microsoft Office Excel 2007.

PE3YJIBTATBI U OGCY)XXIEHHUE

@depma BHEUIHErO peiijia paciojioyKeHa 3amajiHee F0KHOro mMoja (CeBacTOoNMOIbCKOM
OyXThbI B OTKPBITON YacTu Mopsi. ['pyHT mox hepMoii — IecoK ¢ BKIrOUYEHUAMH mita. Depma
XOpOII0  «BEHTWJIMPYETCs»  JlaKe  IpH  HE3HAUYHUTENbHBIX  BETPO-BOJHOBBIX
nepeMennBanusax. Munuiinas ¢pepma B OyxTe MapThiHOBOM pacnonokeHna B 200 merpax
OT KyTOBO# yactu (puc. 1).
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Puc. 1. PailoH pacnonoxeHus Mapuxo3sicTB
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I'pynT monm ¢epmoii — TONKMI HMI C XapaKTepHBIM 3alaxoM cepoBojxopoda. B
coorBercTBUUM co 3HadeHHeM PLlsie Oyxta MapTeiHOBa XapakTepusyeTcs Kak
ype3BbIYaiiHO 3arpsisHeHHast [11]. AxBaTopus OyXThl TEPHOAWYECKU 3arpsi3HSIETCS
Hedrenpoaykramu [12].

o 2000-x ronoB y 6eperoB UepHOro Mopsi UcClIeIOBaTe Il B OOJBIIMHCTBE CIy4Yacn
OTMeyasu paBHoe cooTHoulenue oo y muauu M. galloprovincialis — 1 : 1 (9 : &) npu
1-3 % repmadpoauToB.

[lpu ompemeneHUM YACTOTHI BCTPEYAEMOCTH IBETOBBIX MOP( MHAWN OTME4eH
OONBIINE TPOLIEHT MOJUTIOCKOB C YEPHOW OKPACKOM PaKOBHHBEI B HCCIEIyEeMBIX paiioHax
HE3aBUCHMO OT Ce30Ha W roja. Ha pucyHke 2 mpecTaBiieHbl YCPEIHEHHbIE Pe3yIbTaThl
(hEHOTUTUYECKOW CTPYKTYPHI KyJbTHBHPYEMBIX MHUJIUH 32 MEPUOJ] UCCIICIOBAHHS.

A B

23 %

66 %

0O Kop. mYép.

Puc. 2. CoorHomrenme okpackd paxkoBuHbl y wmumum M. galloprovincialis
(A — BHemHMH petim; B — 6. MapThiHOBa)

CootHormerne kopuaHeBoit okpacku (K) pakoBuHsI k ueproi () Ha BHEITHEM peline
obuto 1 : 1,9 (K : U), B 6. MapreiHoBoit — 1 : 3,3 (K : H). Pasnuunble aganTHBHbBIC
peaknuy MUIAN C YepHOU W KOPUYHEBON OKPACKOW IOl BO3ICHCTBHEM CpEIbl OOMTaHUS
O0YCIIOBIIGHBI TEHETHYECKMMH OCOOCHHOCTSMH W BIMUSIOT Ha (DU3HOJIOTHYECKUE
mporiecchl. YepHble MUTUU JOMUHUPYIOT Ha CKaJlaX, KOPUYHEBBIE — HAa FIIMCTHIX TPYHTAaX.
Oco06u "epHOit MOpPGBI HACENSAIOT MPEUMYIIIECTBEHHO TBEpAble CyOCTpaThl B MPUOOHHOI
30He MoOpckux akpaTopui [1, 13]. M3BecTHO, YTO MHAMM OCEHAIOT HAa KOJUICKTOPHI B
pasaoM cootHomennn (erorumos 1 : 1 (K : U) [14]. Panee namu 65110 mokasaso [15],
9TO COOTHOIIEHHE 0Co0eil ¢ pasnuyHol Okpackod pakoBuHbl y M. galloprovincialis
MOXKET MEHSTHCS B 3aBHCHMOCTH OT MECTOPACHONOXKeHHs MuaniHbIX (epm. Ilo mepe
pocTa MOJITIOCKOB Ha KOJUIEKTOpaX KOJIMYECTBO OCOOCH ¢ YEepHOH OKpacKON paKOBHHBI
YBEIMYMBAJIOCh B aKBATOPUAX C HEOJIATONMPHATHON HKOJOTHYECKOH OOCTAaHOBKOW U
cootrHomenue gocruramo 1 : 3,7 (K : Y). M3BecTHO, YTO MUAMHA C YEPHOH OKPACKOM
PaKkOBHHBI WMEIOT Oojee MPOYHBIN OWCCYCHBIM ammapar, a MHIAW C KOPHYHEBOU
OKpAacCKOl paKkoOBHHBI Ooliee YYBCTBUTENBHBI K 3arps3HeHuto Bomsl [16]. Ilo-Bumumomy,
MPH  yBEJIMYEHUH pa3MEpOB MOIUIIOCKOB TPOUCXOAWT OINMAJaHWe Ha JHO MU
NPEUMYILECTBEHHO C KOPUYHEBOW OKpAacKOH pakoBUHBL. B pe3ynapTaTe €CTECTBEHHOIO
oTOOpa BBDKMBAIOT HaWOOJee MPUCIOCOOTIEHHBIE K JJAHHOMY MECTOOOWTaHHI0 0coOH, a
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W3MEHEHUE COOTHOIICHUS ()EHOTUIIOB MOXKHO paccMaTpUBATh KaK XapaKTEPHBIH OTKIUK
MUAMHHON MOMyNSUY HA H3MEHEHHUSI OKPY)KAIOIEeH Cpeabl.

Jlo 2000-x ronoB y 6eperoB UepHOro Mops UCCIIeIOBATENH B OOJIBIIMHCTBE CITy4acB
OTMeYasu paBHOE cooTHomIeHue noioB y mumun M. galloprovincialis 1 : 1 (9 : &) npu
1-3 % repmadpomutor [10, 17]. B Gonee coBpeMeHHBIX pabOTax MOKa3aH CIBHUT MOJOBOH
CTPYKTYPBl HCKYCCTBEHHBIX M TPHPOAHBIX TIOCENICHHMH MHIUM KaK B CTOPOHY
npeobiaanus caMIloB, Tak U camok [5, 13, 18]. M3BecTHO, 4TO COOTHOIICHNUE CAMIIOB U
CaMOK B TIOMYJIALIMKA MHUIUHA 3aBUCUT KaK OT TEHETHUECKHMX MEXaHM3MOB (POPMUPOBAHHUS
mojia, Tak M OT 3Kojoruyeckux ycinoBui cpempl [19, 20]. OObsICHEHHE T'€HETHYECKUX
MEXaHU3MOB 3TOro mporecca nporuBopeurBo [21]. K askomormveckum dakropam,
BIIMSIFOIIMM Ha COOTHOIICHHE I10Jla MOJUIIOCKOB, OTHOCST pAacIloiiOKEHHUE B Jpy3e,
OTpaHMYCHHBI BOJI0OOOMEH, HAKOIUIEHHE OPTaHWYeCKOrO BEIeCTBa B BOJHOW TOJIIE H
JOHHBIX OTIOKeHusx [13].

B nepuon Hammx HMCCieMOBaHWM Ha MUIAUHMHBIX ()epMax OTMEUEH CJBHI ITOJIOBOH
CTPYKTYphl MOJUIIOCKOB B CTOPOHY YBEJIMYEHHsS KOJIMYecTBa camioB (puc. 3).
MakcuManbHBI  CHABUT TIONIOBOM CTPYKTYpPbl OTMEUEH Y MUWJAWH, OTOOpaHHBIX B
0. MapreiHOBO#. B 3T0i OyxTe mpeobiaganie caMIioB HaJ caMKaMu coctaBmio 1:4 (9 :
3). Ha BHemmem peiine cooTHomenue monoB coctapuwio 1:1,8 (9 : &). Takas
MaCKYJIMHHM3AIMS ~ TOMYJSIMKA  MOJUTIOCKOB,  TIPOMCXOJSIIasi 1O BO3JCHCTBUEM
3arpsA3HAIONINX BEIIECTB, MOXKET OBITh MPUYMHON PENpPECCUH YacTH MOJIOBBIX TeHOB [7, 10].

A B

2% 3%- 19 %

63 %
09 OJF BElepm 78 %

Puc. 3. Coornomenne monoB y mumuu M. galloprovincialis (A — BuemmHuii peiin;
B — 6. MapTtsiHOBA)

Mopdomerpuueckue napamerpbl MHIUI MMEIOT aJalTUBHOE 3HAYEHHE, IOITOMY
SIBIIIIOTCA yAOOHBIMM MAapKEpPHbIMHM IPHU3HAKAMH IIPU OLEHKE COCTOSHUS OKpPY’KaroIiei
BOIHOM cpeapl. MexaHu3MamMy ajanTalud K TEXHOTEHHOMY IIPECCUHIY SIBIISIIOTCS
yBenudenue Beinykiaoctd (D/L), usmenenune orHocuTenbHOM BbicOTh (H/L) M TOMIIMHBI
pakoBUHHI [§8].

[Ipu n3ydeHun cooTHOIEHHH MOPGHOMETPHUUECKUX MApPaMETPOB Y MHUIIUH OTMEUYEHO,
YTO JOCTOBEPHBIX OTIMYMH B MHAeKce D/L M TONIIMHBI PakOoBUHBI HE HAaOIIOJaOCh
(p=<0,05). Ilpu cpaBHHUTEeNn HOM aHanm3e WHAekca H/L y mMumuii U3 mcciemyeMbix MecT
oOMTaHMs BBISABICHO, 9TO B 0. MapTeiHOBON cootHomeHne H/L Oputo Ooree BBICOKUM
(0,65+0,01), uem na BHemHeM petine (0,5+0,01) (puc. 4).
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BHewHun peng 6. MapTbiHOBas

Puc. 4. Coornomenne nuaexca H/L y mumuu M. galloprovincialis

OT0, MO-BUMMOMY, CBSI3aHO C TIOBBHIIIEHHON TEXHOI'€HHOM Harpy3koi (3arpsa3HeHue
HedTenpoaykrtamu) B MapteiHOBOM OyxTe. KoHIeHTpanuu HEQTSIHBIX YIIJIEBOIOPOJIOB,
JaXe He JOCTHralollde MOPa)Kalollero YpPOBHSA [UII MOPCKOM OWOTHI, BCTYNalOT B
CJIOXKHBIE B3aUMOJeicTBUS ¢ THApoOroHTaMu. [lepBbIM 3TarioM 3TOro mporecca sBIIeTCs
HaKOIUICHNE WJIM OBEPXHOCTHOE 3arpsi3HEHHE MOPCKUX OpraHu3MoB-oOpacrareseit [12].

Panee oTmewanoch, YTO H3MEHYMBOCTh DPAKOBHH MUAUU B TPHOPEKHOH 30HE
UepHOro MOpsi HMMena YETKYI0 CBA3b MEXKAy HX (opMoi M YpOBHEM pa3BUTOCTH
TEeXHOT€HHOH WH(PACTPYKTYphl moOepexbs. B 9acTHOCTH, MHAEKCH BBIMYKIOCTH H
BBITSHYTOCTH CTBOPOK YBEIMYWBAJINCh B aKBATOPHUSAX MPHYAIOB W MOPTOB [8, 23, 24].
W3MeHeHue wucciienyeMbIX HHAEKCOB TaKXE MOXET IPOUCXOAWTh IIOA BIMSHUEM
Bo3jielicTBUsl MpuOOEB, (U3UYECKOrO JABJCHUS COCEJHUX o0cobell B IMOCENeHHIX
MOJUTIOCKOB [24]. M3BecTHO [22], 9YTO yMEHBIIEHNE BHITIHYTOCTH PAaKOBUH (YBEIUYEHHE
H/L) cBsi3zano ¢ mpucnocoOlieHHeM MUAWNA K CHIDKCHHIO DHEPTeTHYECKHX 3aTpaT IpHU
JUIUTEIBHOM CMbIKAHUM CTBOPOK, H3O0JIMPYIOIEM MOJUIFOCKA OT HEOJIAronpUsiTHBIX
YCJIOBH BHEIIHEN Cpenbl.

3AK/IIOYEHUE

1. VY xyneruBupyemoit muauu M. galloprovincialis orMeueH caBur moaoBoit CTpyKTypbI
B CTOPOHY YBEITMYEHUS KOJMYECTBA CaMIIOB B HanOoJee 3arps3HeHHON MapThIHOBOM
OyXTe, IJie COOTHOIIEHHE MONIO0B cocTaBuio 1:4 (2 : &) 1Mo cpaBHEHUIO C BHENIHUM
peiimom —1:1,8(9 : 3).

2. B axBaTopuu, MOJBEpP)KEHHOH 3arps3HeHuio (0. MapThlHOBa), OTMEUYEH OONBIIUI
MPOLICHT MHUAUN C 4YepHOH OKpackoi paxoBuHBI (77 %), yeM Ha BHEIIHEM peiine
(23 %) .

3. MHWupmexc H/L pakoBuH Muamii OB BBIIE Yy MOJUIIOCKOB M3 0. MapTeiHOBOI
(0,65£0,01) no cpaBHenuto ¢ BHemHuM peiiaom (0,5+ 0,01), uto cBUAETENBCTBYET O
MTOBBIIIICHHOW TEXHOT€HHOW HArpy3Ke B aKBATOPUH MapThIHOBOW OYXTEHI.

4. VYBenuueHWe KOJIMYECTBA MHIMH C UYEPHOH OKpAacCKOW pPAaKOBUHBI, KOJMYECTBA
camiioB, mHiaekca BoiTsHyTocTH (H/L) pakoBunbl M. galloprovincialis smsiercs
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10.

11.

12.

13.

14.

15.

16.

KOCBEHHBIM TIOKa3aTeleM, OTPaXKarolM YPOBEHb SKOJOTHMYECKOH KOMQpOPTHOCTH
MU B pallOHaX pa3sMEILEHUs MAPUXO3SIICTB.

U3 wuccnenyembIx — akBaTopwii HamOonee IEPCHEKTHBHBIM — pPalOHOM  JJIst
KyJIbTUBUPOBAHMS MUIUN SBISETCS BHEIHUHN peiif r. CeBacTomos.
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COMPARATIVE CHARACTERISTICS OF THE ECOLOGICAL STATE OF THE
WATER AREAS IN THE AREAS OF MARINE FARMS (SEVASTOPOL, THE
BLACK SEA)

Chelyadina N. S., Popov M. A.

Kovalevsky Institute of Marine Biological Research, Russian Academy of Sciences, Sevastopol,
Crimea, Russian Federation
E-mail: chelydina2007@mail.ru

At functioning marine farms it is necessary to take into account the mutual influence
of cultivated hydrobionts and the environment. Monitoring researches of mussels biology
indirectly reflect the ecological state of the water area. Mussel Mytilus galloprovincialis
was used as a bio-indicator of the condition of the aquatic environment. The change in the
ratio of phenotypes, sexual structure and morphometric characteristics were used as
indirect indicators reflecting the level of ecological comfort of mussels. In this paper the
description of the areas where marine farms are located in the city of Sevastopol (the
Black Sea) are given. The experimental part of the work was carried out during
2004-2007 on the mussel-oyster farm located on the external raid of the Sevastopol city
and the mussel farm in Martynova Bay. The water area of the external raid is
characterized as a relatively quality environment, the Martynova Bay is occasionally
polluted with oil-products. The phene and morphometric parameters of the shell, the
sexual structure of the mussel population were determined in M. galloprovincialis. To
determine the shape of the shell used indexes of relationships: the height of the shuck its
length H/L (elongation), width to length D/L (convexity). In determining the frequency of
occurrence of phene, a greater percentage of mollusks with a black color of the shell in the
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investigated areas, independent of season and year, were noted. The ratio of the brown
color (Br) of the shell to the black (B) in the external raid was 1: 1,9 (Br : B), in b.
Martynova 1 : 3,3 (Br : B). The number of mussels with black shell color is increased
under unfavorable factors of medium. The shift in the sexual structure of mollusks
towards the increase in the number of males is noted. The maximum shift of the sexual
structure was noted in mussels, selected in b. Martynovoy. The predominance of males
over females was 1 : 4 (Q : &) in this bay. The ratio of the sexes was 1 : 1,8 (2 : @) in the
external raid. Such masculinization of the mollusk population, which occurs under the
influence of pollutants, can cause repression of some of the genes. Morphometric
parameters of mussels have an adaptive value, therefore they are convenient marker signs
in assessing the state of the aquatic environment. Mechanisms of adaptation to
technogenic pressing are increasing the convexity (D/L), changing the relative height
(H/L) and the thickness of the shell. There were no significant differences in the D/L
index and shell thickness were noted. In a comparative analysis of the H/L index in
mussels from the investigated water areas, were shown the mussel from b. Martynova
have H/L higher (0,65 + 0,01) then to the external raid (0,5 £ 0,01). This is due to
increased man-made burden (pollution by oil products) in Martynov Bay. The increase in
the number of mussels with black color of the shell, the number of males, the elongation
index (H/L) of the M. galloprovincialis shell are indirect indicators reflecting the level of
ecological comfort of the mussels in the areas where the marine farms are located. The
most promising area for cultivation of mussels is the external raid of the city of Sevastopol
from the investigated water areas.

Keywords: Black Sea, mussel Mytilus galloprovincialis, phene, sex, morphometric
parameters, mussel-oyster farm.
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