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Ha ocHoBe naHHBIX, moiydeHHBIX B ceHT0pe 2018 r. B BanakiaBckoil OyxTe, BBIIOJHEH KOMILUICKCHBIH
aHanmu3 OHMOJIOTHYECKOTO pa3HOOOpa3usi M TEOXHMMHYECKHX XapaKTePHCTHK JIOHHBIX  OTJIOXKCHHH.
VYcraHOBIEHO, YTO B IOPOBBIX BOJAAX MPEOOTAAIOIIMMH SIBISIFOTCS PAcTBOPEHHBIE (OPMBI JKelesa,
cozepskanue Fe (I1) comocraBumo ¢ ero KoHIEHTpanueil B HanboJiee aHTPOIIOTEHHO HArPY>KEHHOM aKBaTOPHU
CeBactononbckoil  OyxTel. Ilpm 3TOM OTMEYeHO 3HAYMUTENFHO MEHBIIEE COJACpKAaHWE OPraHHIECKOTO
BemecTBa (10 2,5 % cyx. Macc.) B IOHHBIX OTJIOKEHHUSIX U TIpeodaJaHue Impouecca HaKOIUIEHHsI KapOOHAaTOB
HaJl OPraHUYECKON COCTABIIOIICH B BEPXHEM CJIO€ OTIOXKEHHH. Makpo3000€HTOC MpPEACTaBICH BHIAMU,
YCTOHUYMBBIMHU KaK K 3arpA3HEHHIO, TaK M K AeunuTy kucnopona. Muaekcsl llleHHOHA 1O YUCIEHHOCTH U
61opa3HO00pa3HI0 HU3KHUE.

Knrouesvle cnoea: NOHHBIE OTIOXEHUS, TEOXUMHYECKHE XapaKTEPHCTHKU, Makpo3oobeHToc, bamakmnaBckas
Oyxta, UépHoe Mope.

BBEJIEHUE

BcenencrBue  akTMBHOW — ypOaHHM3alMM  MPHOPEXKHBIX 30H BO3POC  YPOBEHB
AQHTPOIIOTEHHOM HAarpy3kM Ha HMX MOPCKHE BKocucTeMbl. B mepByro ouepeap 3To
OTHOCHUTCS K akBaTOpHsiM KpbIMCKOro moOepeskbsi, KOTOpbIE B YCIOBUSAX OECCUCTEMHOIO
MOIX0Ja K WX OKCIUTyaTallid B TEUEHHE HECKOJIbKHX JECATHWIETHH IpeTepreBaroT
HEraTUBHBIC MU3MEHEHU [1, 2], B TOM 9HcIie Tepsis CBOIO MPHUBJICKATEIHPHOCTh B KAUECTBE
PEKpPEAlMOHHBIX U KyJIbTYPHBIX OOBEKTOB.

banaknaBckas OyxTa ABIsS€TCS MPUMEPOM TaKOW 3KOCHUCTEMBI: OHA IO/IBEprajach
JUITENTFHOH TEXHOTeHHOH Harpyske [2]. B Hacrosimee Bpemsi SKocHcTeMa OYXTHI
IKCIUTyaTHUpPyeTCsl Kak OOBEKT peKpealuH, a TakXe SBISETCS 30HOW aKTUBHOTO
XO3SHCTBEHHOTO HCIOJIb30BaHus. banmakiaBckass OyxTa OTHOCHTCS K MOJIY3aMKHYTOH
aKBaTOpUM C 3aTPYAHEHHBIM BOA00OMeHHOM [3]. OCHOBHBIMH  HMCTOYHHKAMH
3arps3HSIOLUIMX BEIIECTB, OPraHMYECKOTrO yriiepoAa M OMOTEeHHBIX 3JIEMEHTOB SIBIISIFOTCS
MIPOMBIIIUICHHO-OBITOBBIE CTOYHBIE BOJABI W peyHoH crok [4]. Kpome Toro, Oyxra
WCIIOJIb3yeTCA KaK SXTEeHHas MapHHa, YTO HE MOXET HE OTPaKaThCsl Ha €€ COCTOSHUM.
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Lenpto maHHOW pabOTBI OBUIO KOMIUIEKCHOE HCCIEAOBAaHUE OJKOCHUCTEMBI
banaxaBckoii OyXThI, BKIIIOYAIOIIEE OIEHKY OMOIOTHYECKOTO pa3HOOOpa3ust OEHTOCHOTO
COOOIIECTBA M TCOXMMHUYECKUX XaPaKTEPUCTHK TTOPOBBIX BOJI U JIOHHBIX OTJIOKEHUM.

BepxHuii ciofi JOHHBIX OTIIOXKCHHU SIBIISICTCS 30HON aKTHUBHBIX OMOTCOXUMHUYCCKUX
MIPOIIECCOB, 3HAYUTENHHBIX BEPTHKAIBHBIX TPAaJUEHTOB U MMOTOKOB BEIIECTBA W DHEPTUHU
MEXy OTJIOXKCHUSIMH W TPUAOHHBIM cloeM Boj. HauOoiee BaXHBIM KOMIIOHEHTOM,
OTIPECISAIONINM YCIIOBHSI CYIIECTBOBaHUS OEHTOCHBIX COOOIIECTB, a TAKXKE MPOIIECCHI
OKHCIICHHSI OPTraHMYeCKOTO BEIIECTBA M OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIE YCIIOBHS
Cpemsl Ha TIOBEPXHOCTH [OHHBIX OTJIOKEHHH W B WX TOJNIIE, SBISETCS KHCIOPO/I.
CylecTBEHHOE CHIDKCHHUE COJACPIKaHUS KUCIOpoAa (TUIOKCHS) U OCOOCHHO TOSIBICHUES
cepoBoIopoia (AHOKCHA) BEAYT K pa3pyLISHHIO IKOCUCTEM, BOSHUKHOBEHHIO NCTOYHHKOB
BTOPUYHOTO 3arpsA3HEHUsT W SBTPO(UPOBAaHUS BOJ, KaTacTPO(PHUECKOMY CHIKEHHIO
OMOIPOYKIIMOHHOTO TOTCHIIMATA AKBATOPUW, PEKPEAlMOHHON MPHUBIEKATEIBHOCTH M
YXYIIICHUIO COIIMATbHO-3KOHOMUYECKUX XapaKTEPUCTHK PETHOHA.

B mepByto odepenp KACIOPOA pacxoayeTcsl Ha IbIXaHHe OMOJIOTHYECKHX COOOIIECTB
U OKHUCJICHHE opraHmyeckoro pemiecTBa (Tabin. 1). [To mepe pacxonoBaHus KHCIOpoOJa
MPeo0aIaOIMMU  TIPOIIECCAMU  OKHCJICHHMSI OPraHMYECKOTr0 BEIIECTBA CTAHOBSTCS
MPOIECCHl C y4YacTHEeM HHUTPATOB/HUTPHUTOB, OKCHJA Maprafia, OKCHIa JKelesa,
cynbdaros (Tadu. 1).

Tab6anna 1
Peakuum okHC/IeHUS] OPTAaHHYECKOT0 Bel[eCTBA B JIOHHBIX OTJIOKEHHUAX

Hassanue nporecca Cxema peakiyu

AdpoOHOE OKHCTIeHHE C106H175042N1sP + 150 O,—106 CO, + 16 HNO;3; +
HsPO4 + 78 H,O

Jenutpodukarust Ci06H175042N16P + 104 HNO3—106 CO, + 60 N, +
+ H3PO,4 + 138 H,O

BoccranoBineHue C1o6H175042N1sP + 260 MnO, + 174 H,O —106 CO, +

Maprasia + 8 N2 + H3PO, + 260 Mn(OH),

BoccraHnoBnenue xenesa C106H175042N16P + 236 Fe,03 + 410 H,O —106 CO; +
+ 16 NH; +H3PO, + 472 Fe(OH),

Cynedarpeykius C106H175042N16P + 59 H,S0,—106 CO, + 16 NHs +
+ H3PO4 + 59 H,S + 62 H,0

Orcroma cnexyer, 4TO MCUEpHAHHME KHCIOPOJAa HAa OKUCICHHE OpPraHHYeCKOro
BEIIECTBA U JIPYTHX BOCCTAHOBJIEHHBIX COCJMHEHHH MPUBOJUT K CMEIICHUIO TPOIIECCOB,
NPOTEKAIONIMX 3a CYET aHadpOOHOTO OKMCICHUS OPraHWYecKOro BeliecTBa ONmke K
MOBEPXHOCTH  OTIOXeHWH. Takum  o0pa3oM, B BEpXHEM CJO€  OTJIOKEHHH
npeoOIaJalonMMI  CTAHOBSITCS BOCCTAHOBJICHHBIE ()OPMBI a30Ta, METAUIOB M CEpBI
(Tabxn. 1), gopmupyroTCsI OECKUCIOPOIHBIE 30HBI C BOCCTAHOBIIEHHBIMH YCJIOBHUSMH,
NOSABISIIOTCA  CyNb(GUABL. YBEJINYEHUE COAEP)KAHUS BOCCTAHOBJIEHHBIX COEAMHEHHH, B
YaCTHOCTH KOHIIEHTPALMU CYJIb(UIOB, B MMOBEPXHOCTHOM CIIO€ OTJIOKEHHH MPUBOIUT K
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VBEITMUCHHUIO UX TIOTOKA B IPUIOHHBIN CIIOW BOJBI. B 3TOM ciiyyae aHaspoOHBIE YCIOBHUS
(hopMUPYIOTCS HE TOIBKO B IOHHBIX OTIIOKEHUIX, HO ¥ B BOAHOH Tosme [1].

MATEPHUAJIBI 1 METO/IbI

Pabota ocHoBaHa Ha JaHHBIX, MOJYYEHHBIX B XOJe OTOOpa KOJIOHOK JOHHBIX
otnoxkeHuit B ceHrsiope 2018 r. B bamakiaBckoit Oyxte (puc. 1). KomoHKM HOHHBIX
OTJIOKEHUH OTOMpaNnCh TPyOKaMu M3 OprcTekia, TEPMETHYHO 3aKPhIBAEMBIMU CBEPXY U
cam3y. llepemenienre KOJIOHOK BBIMOJMHSUIM B CTPOTO BEPTHKAIBLHOM MOJIOKEHUH, UTO
MIO3BOJIMJIO COXPAHUTh TOHKYIO CTPYKTYPY IOHHBIX OTJIOXKEHUI U MPUIOHHOIO ciosl (T.e.
YCIIOBHSI, MAKCUMAaJIbHO NPUOIMKEHHBIE K €CTECTBEHHBIM).

Paiionsr oTO0pa npo6 BKIIOUANK LEHTPaATBHYIO YacTh (y30cTh) OyxThI (CT. |, puc. 1),
B KOTOPOH AHTPOIIOTEHHOE T'MIPOJMHAMUYECKOE BIMAHUE (BCIECACTBUE HMHTEHCHUBHOIO
Tpadrka MaJIOMEPHBIX CYAOB) MPEBAIUPYET HaJll €CTECTBEHHBIMU T'MAPOIMHAMUYCCKUMU
npoleccamM, KpoMe TOro, B 3TOM pailOHE HaxXOISTCS TOPOACKOW IUISDK U JIOJOYHBIE
CTOSHKM, a TaK >K€ CKa3blBaeTCsl BIMSHHE COPOCOB JIMBHEBOIO CTOKa. Bropoii
ucciexyeMblii paiiod (cT. |l) HaxoauTCa B 10)KHON MOpPHCTON YacTu (pHc. 2), BCIAEICTBUE
Yero MmojIBep:KeH THAPOIUHAMUYECKOMY BO3/ICHCTBHIO, KAK OTKPBITOW YacTH MOps, TaK U
B pe3ylbTaTe WHTCHCHUBHOTO CYAOXOJCTBA; HMCTOYHHKOM OWOTCHHBIX 3JIEMEHTOB U
JIETKOOKHCJIIEMOTO  OPraHWYeCKOTO BEIIECTBA SBJISIIOTCS  PACIIOJIOKEHHBIM — 371ech
TOPOACKOH IUBDK M HEOYMIICHHBIE KOMMYHaJbHBIE cTokH. Ha ¢opmupoBanue
9KOJIOTHYECKOT'O COCTOSIHHS OYXTHI TAK)KE, B 3HAUUTEIILHON CTEIICHH, OKA3bIBAIOT BIIUSTHHE
Mop(pOMETpHs JHA, CTOHHO-HATOHHBIE CUTYallud W BETpoBOW pexxuM [3, 5]. Hampumep,
IpU CEBEPHOM BETPE MEXKAY LEHTPAIbHOW YacTbi0 OYXTbl U Y30CTBIO IMPOHCXOIMT
OIyCKaHWE CTPYH B HWKHHUE CJIOM M BBIHOC BEIIECTBA B FOKHYIO YacTh OYXTHI, a TaKKe
MOJbEM YacTH MPUMECH B MMOBEPXHOCTHBIE CIIOH C MOCIEAYIONINM MepeMeIeHHEM B0
BOCTOYHOTO Oepera B NPOTHUBOIOJIOKHOM HAIIPAaBICHUHU, YTO YCKOpPSIET 3arpsi3HEHHE
CEeBEepHON OKOHEYHOCTH OyxThl. Kpome TOro, Ha TpaHHWIE MEXIy CEBEpHOW U
LHEHTPabHOH  YacTAMU OyXTHl BO3HUKAeT JIOKalbHas o00JacTh  MaKCHMYMOB
KOHILIEHTpaluy, 00ycIOBICHHAsI HATMUUEM 37ech nukiIoHnueckoro Buxps [3]. Ilpu Berpe
IOKHBIX PYMOOB (OPMHUPYIOTCSL 3amalHble BIONbOEPEroBbIE TEUCHMS, HArOHHBIC
CUTYyalliu ¥ KOMIICHCAIIMOHHBIC TPABUTAIIMOHHBIE TEUSHHSI TIOCJIE CTOHHBIX CUTYaIHH, 4TO
NPUBOJUT K 00pa3oBaHMIO NUIei(a TpaHCPOPMHUPOBAHHBIX CTOYHBIX BOJ OT TJIABHOTO
KaHJIM3aHOHHOTO KOJUIEKTOpa, HampaBiieHHOTO B OyxTy [6]. C y4yerom TOro, 4ro B
IKOCHCTEME OYXThl TNPEBATMPYIOT BETPHI IOKHOTO, CEBEPHOTO W CEBEPO-BOCTOUYHBIX
HanpaBiieHU# [3], B pallOHaxX HCCIIEIOBaHUS MOXHO OXHJIATh OOJIACTH MOBBIIICHHOTO
3arps3HEHMs, YTO OTPaXaeTcss Ha CTPYKType JOHHBIX OTJIOKEHHH M BUAOBOM
pa3zHooOpasuu.

JlaHHBIE TEOXMMHYECKOr0 aHaju3a: TpaHyJIOMETPUYECKHIH COCTaB, coJiep:KaHue
OpPraHMYeCKOTr0 W HEOPraHMYECKOro yIiepoAa JaloT OCHOBY JJsl IOHUMAaHUS
NPOTEKAIOUINX OMOreOXMMUYECKUX MpoueccoB. HeoTpemiieMOH YacThio JOHHBIX
OTJIOKEHUI SIBJISIOTCS TOpPOBBIE BOABI [/]. M3ydeHme HMX XapaKTEPUCTUK IO3BOJSET
OIICHUTh OKHCJIUTEIHFHO-BOCCTAHOBUTENILHBIE W KHCIOTHO-OCHOBHBIE CBOWCTBA JOHHBIX
OTJIOKEHUH, COolepKaHne MOABMKHBIX (JOPM METAJUIOB, BOBMOKHOCTb MX CBSI3BIBAHMS U
nepexoja B TBepAyro GopMy OTIOKEHHUH, JTMOO0 B BOAHYIO TouILy [7].

51



Opexoea H. A., OscsiHbill E. U., TuxoHoea E. A.

! 1 1 |

C.III.

46°

45° —

44° —

T
30° 32°

Puc. 1. Cxema cTarnuit orbopa mpod

[Ipu ompeneneHUN TEOXMMHUYECKUX XapaKTEPUCTUK HCIOIB30BAINUCH CTaHAAPTHHIC
NOOXOMBl. AHAIN3 TPAHYJOMETPHUUECKOTO COCTAaBa BBINONHSICA CTaHAAPTHBIM METOJOM
(F'OCT 12536-2014; BBemen c 01.07.2015 r.) ¢ ydeToM peKOMeHAAlUH pPadOTHI
[lerenmHa mJis MOPCKHUX JOHHBIX OTiOXeHui. [8]. OTaeneHue aneBpUTO-TICTUTOBOMN
¢dpakmun  (<0,05-0,001 MM)  BBIIONHSIIOCH ~ METOAOM  MOKPOTO  TPOCEHBaHUSI.
Kpymaozepaucteie ¢pakmmn — rpaBuiiHas (>10-1 mMm), mecwanmas (<1-0,1 mm),
kpynHoanespuroBas (<0,1-0,05 MM) — pa3gemsuiich CHTOBBIM METOAOM TIOCIE
BBICYIIMBaHUs. ECTECTBEHHYIO BIaKHOCTh ONpPENEISIA  BECOBBIM ~ METOJIOM  TIO
cragnaptaoit Mmetomgumke (I'OCT P HCO 11465-2011; Beemen c 01.01.2013 r.).
Conepxxanne kapobonaroB (CaCOs3) B mpoOe HaXOAMIHM BECOOOBEMHBIM METOJIOM IOCTC
pa3nokeHusi KapOOHATOB COJITHOW KHCJIOTOW C YYeTOM METOJIUYECKUX PEeKOMEHAAIuit
pykoBoactea UNEP [9]. Conepxanue opranuyeckoro yriepoaa (Copr, % cyXx. Macc.) B
JOHHBIX OTJIOKEHHSAX OINPEAEISUIOCh KYJIOHOMETPHUECKH Ha dKcIpecc-aHanu3atope — AH
7529 o MeToANKe, aalITHPOBAHHOM Tt MOPCKUX JOHHBIX OTIOKeHHH [10].

Jiist moMydeHuss XMMUYECKOTr0 MpOoQMIs HOPOBBIX BOA C BBICOKMM BEPTHUKAIBHBIM
paspelIeHUeM HCIOJIb30BAJICS TOIAPOrpaguuecKrii METO/ aHau3a CO CTEKJISTHHBIM Au-
Hg mukpoanekrpomom [11, 12].

Ot0op OeHTOCHBIX P00 OCYIIECTBISUICS JHOYEpIaTesieM C IUIAla b0 3axBaTa
0,025m> B Tpex moBTOpHOCTAX. Jlis aHanu3a npo6 OEHTOCHOrO —Marepuana
HCIIOJIb30BAJIaCh MPOMBIBKA 00PAa3IlOB JIOHHBIX OTJIOKEHHI Yepe3 CUTO C AUAMETPOM STUer
1 MM ¢ mocnenyroliel (Qukcalyei 3TUiIoBbIM cruproM. O0paboTka (GUKCHPOBAHHOIO
MaTepHaja MpOBOAMWIACH B Ja0OPaTOPHBIX YCIOBHUAX. BUIOBOH cocTaB ompeaessuics 1o
[13-15], w3yuYeHbI YHCIEHHOCTh M CBHIPOM BEC OPraHU3MOB MaKpO3000EHTOCA
(puxcupoBanneie). OpraHu3mbl MakpodayHbl OIpENeNsUINCh Ha YPOBHE BHJOB.
B3BemnBanue AByCTBOPYATHIX MOJUIFOCKOB BBIIIOJTHEHO IOCJIE MX BCKPBITHS U YAAJICHUS
(ukcupyoOLmero pacrBopa W3 MaHTUHHOM mnojocTH. Pacuer 3HaueHMH uWHAEKca
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pasHoobpasus Illennona (H”) (mpu pacuere MUCIIONB30BACs JOrapr(M 110 OCHOBAHUIO 2)
npou3BeieH B npuiokennn Diverse makera PRIMER-5.

PE3YJIBTATBI U OBCYKIEHUE

JlutopansHble nOoHHBIE OTIOXeHUs Ha cT. | u |l (cmoit 0-5 cm) mpencraBieHbI
IPEUMYIIECTBEHHO TEMHO-CEPbIMU HJIaMH  QJIEBPUTO-TIEIMTOBONH  pPa3MEPHOCTH €
HE3HAYUTEIbHBIMH JTOJSIMH TOHKO3EPHUCTOTO AeTpuTHOro mecka (3-5%), a Ha ct. |l n
rpaBueM (KaMeHHBIM H pakymedHnbiM — 1-2 %). Kak o0ObMHO a7 OTIIOKEHHH
banaknaBckol OyXTbl OTMEUCHO MIPUCYTCTBHE TEXHOTECHHBIX IIPUMECEH — 4acTuIl yIJisi Ha
ct. Il, m HedrenpomykToB Ha cr. |. Ha pacnonoxkeHnoit B ceBepHoM Oacceiine ct. | B
ycIoBUsAX OoJiee CIIOKOWHOTO THAPOJUHAMUYECKOTO pPEKUMa [0JIEBOE COAEpIKaHHe
aneBpuTO-NennTOBON (pakiun (>97 %) mpeswimaer 3HadeHuss Ha cT. |l. Hcxoms u3
KOHLIEHTPAILlMOHHOTO CBOWCTBA MEJKOAWCIEPCHBIX (pakuuii K yriaepomy, 34€Ch
CIIEZIOBAIO OXHIATh 00Jiee BBHICOKOTO COACPKaHMsS OpraHuveckoro yriepoga. OgHako B
JOHHBIX OTJIOKEHUsIX Ha cT. || comepkanne Kak OpraHMYECKOro, TaK U HEOPraHUUECKOTO
(xapbonatHOCTB) yriepona Beimre (Ha 20-30 %), gem Ha cT. |

Ilo pesymbTaTam NpOBEACHHBIX HCCICIOBAHUI YCTAaHOBJIEHO, YTO, HECMOTpS Ha
pasznnine rpaHyJIOMETPUIECKOr0 " BEIIIECTBEHHOTO (XMMHYECKOTO u
MUHEpPAJOTHIECKOT0) COCTaBa JOHHBIX OTIOkeHHd Ha cT. | m |l, B mpumorHOM
(mamocamounom, 10—15 cm) croe Bog HaOIrOAAIOTCSA adpPOOHBIE YCIOBHS, 8 KOHIICHTPAITHS
kuciaopoaa gocturana 206 MkM u 220 MKM COOTBETCTBEHHO. XHUMHUS IMOPOBBIX BOJI ObLIa
CXOXEH B BEPXHEM CJIOC JOHHBIX OTJIOXKCHHH 000MX paidoHOB (puc. 2) M ONpeaeisiach
MPOIECCAMH C YYacTHEM pPacTBOPEHHBIX (opMm xemeza (Tabn. 1): B MOPOBBIX BOAAX
npeobiagaronmmMu 0butk pactBopeHHbie popmbl xxenesa (Fe (11, 111)). Onnako ¢ riayouHoit
XapaKTEePUCTUKH MOPOBBIX BOJ pa3IMyaInCh (puc. 2).

Kax 0pU10 BBINIE MOKa3aHO, B y30CTH OYXTHI Ha BBIXOJIE M3 CEBEpHOTO OacceitHa
(ct.l, puc. 1) pAOHHBIE OTIIOXKEHHS TPEUMYIIECTBEHHO  aJIEBPUTO-TIEIINTOBOM
pa3mepHocTH. [log00HBIN (HPaKIMOHHBIM COCTaB OrPAHUYHMBACT TMOTOK KHCIOPOAA W3
BOJHOW TONIIM, YTO CONPOBOXAACTCSA HAKOIUIGHMEM OPTaHMYECKOrO BEIIEeCTBa.
ConepxaHue OpPraHHYECKOro yriepoja B JOHHBIX OTJIOKEHMAX OBUIO NPaKTUYECKU
paBHOMEPHBIM IO BCei MIyOuHe ucciieayemoro ocajaka (0—15 cm), ero cpeaHsisi BeIMYMHA
coctaBuia ~ 2,5 %. OnHaKo MOPOBbIE BOJIbI OTIIMYAINCH BBICOKUM cozepxanuem Fe (I1),
KOHIICHTpAIMs KOTOPOro YBEIHUYHBAIach ¢ Tiryounoi (puc. 2, a), comepkanue Fe (1)
OBUIO COMOCTaBMMO C €ro KOHIIGHTpalueld B Hauboliee aHTPOIOTeHHO HarpyKeHHOH
akBaropun CeBacTomonbckoil OyxTel M jgocturaio 2 MM. Ilo cooTHomeHuro
HEOPraHMYECKOM (cpeHee coepikanne KapOooHATOB cocTaBisieT ~ 38 %) u opraHuyYecKoi
dopm yriepona [16] ycraHoBineHo npeobiiaianue nporecca HaKOIUICHUsI KapOOHATOB Ha
opraHuyeckoi cocrapistomiei (y = 0,65, T.e. HaOmogaeTcs 00pa3oBaHue KapOOHATOR) BO
BCEHl  ToNIe  OTIOXKEHHWH, 4YTO, BEpPOATHO, OOYCIIOBJIEHO IPOM3BOJACTBEHHOMN
JeATeIbHOCThIO banaknaBckoro pyaoymnpasieHus [2].

Takum o00pa3oM B BepxXHEM CJIO€ JIOHHBIX OTJIOKEHHH 3a()MKCHPOBaHBI
cyOkucnopoHbie ycnoBus. B Gosee HIDKHUX closix (Hwke 90 MM) XMMUS TIOPOBBIX BOJ
cT. | ompenensanace mo-mpexHeMy MpoleccaMH NPEUMYIIECTBEHHO C y4acTHEM >Kele3a
(puc. 2, a). Onnaxo ¢ 30 MM OBLIO OTMEUEHO TIOSIBJICHUE CEPOBOJIOPO/Ia B TIOPOBBIX BOJAX,
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KOTOPBIX SIBIIIETCS MPOAYKTOM Iporecca cynbdarpenykuun (tabm. 1). Konmentparus
CepoBOIOpOaa H3MEHIACh B ipeaenax 13—73 MkM (puc. 2, a).
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Puc. 2. BeprukanpHbIil oI TOPOBBIX BOJ U JJOHHBIX OTIIOKEHUH bamakiaBckoit
OyxThlI, 26 cenTsi0ps 2018 .

Ero koHIleHTpaIus CHU)KAeTCsl ¢ TIIyOMHOH, JOCTUras MUHUMAJIbHBIX 3HAUCHUHN Ha
50 wmMm. DTO, BepoOATHO, SBIAETCS  PE3YyJIbTaTOM  CBS3bIBAaHHUS  CYJIb(HIOB
BOCCTaHOBJICHHBIMH (hopMaMu jkene3a ¢ oOpazoBaHHeM MoOHocynb(huma sxemesa FeS
(ypaBHeHue 1), CHUTHaT KOTOPOTO TMOSBIISETCS IOCIE HCYE3HOBEHHS CEPOBOIOPOJIA
(puc. 2, a):

H.S + Fe?" — FeS + 2H* 1)
B nanpHeimem amopgHbIA MOHOCYJIb(UI KeJie3a MOXKET MEePeXOJUTh B IMHUPUT B

COOTBCTCTBUU C YPABHCHUCM 2, O 4YeM 6yz[eT CBUACTCIIBCTBOBATL CHHXKCHHUEC €TI0
KOHOCHTpAHH B IIOPOBLIX BOAAX.
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FeS + H.S — FeS; + H, 2

MenkoaucepcHbIi XapakTep 0CaJKOB CIIOCOOCTBOBAT HAKOIUIEHHUIO OPraHUYeCKOTO
yTIepo/ia ¥ CHIDKEHHUIO IMTOTOKa KHUCIIOPOa, PaCX0IyeMOro Ha OKHCICHHE OPTaHMIeCKOTO
BemiecTBa. OTHAKO KOHLEHTPALUSI OPraHUYeCKOro yriieposa Obljia 3HAYUTENIbHO MEHbBIIE
€ro KOHIEHTPALUH B JOHHBIX OTIOKEHUsIX CeBacTOMONbCKOW OYXThI, YTO OO0YCIOBICHO,
MPEXKIe BCEro, XapaKTepOM W HCTOYHHWKAMHU TIOCTYIIICHHS] OPTraHMYECKOTO BEIIECTBA, a
TaK)Ke 0COOCHHOCTSIMU THIPOIHHAMKUKH BOA B banmaknaBckoit oyxte [1-3].

Takum oOpazom, B HacTosiee BpeMs B LEHTPAJIbHON YacTH OyXThl OTMEUEHBI
CyOKHCIIOPOJHBIE yCIOBHSI B JOHHBIX OTJIOXKEHHSIX, a BBICOKOE COJNEp)KaHue
PEKIIMOHHOCTIOCOOHOTO Kelle3a CIOCOOCTBYET CBA3BIBAHMIO CEPOBOOPO/A C JATbHEHIIINM
€ro OCaXXJICHWEM B JOHHBIX OTJIOKEHHSX B BUAC NUPUTA U TMPEMATCTBYET Pa3BUTHUIO
aHadpPOOHBIX YCIIOBHI B BEPXHEM CJIO€ JOHHBIX OTIOKEHUH U PUIOHHOM CJIO€ BO/I.

B roxuO0oM OacceliHe JOHHBIN 0ocanok Ha cT. || mpeacTaBieH METKOIUCTIEPCHBIM HIIOM
C JETPUTHBIM TIeCKOM U TpaBueM. Haumnas ¢ rmyoun 90 MM npeoOnagarommMu
CTaHOBATCS  TPOLECCHl  Cylb(haTpeAyKIHH, CONPOBOXKIAIOIIKECS  0Opa3oBaHHEM
BOCCTaHOBJICHHBIX (hopM cepbl (Tabmmma 1), 9To BUIHO Ha MOydeHHOM npoduie (puc. 2,
0). Ero xonnentpamnus mpocturaer 800 MxM B Hambomnee riybokux ciosx (190 mm), a
MOSIBJICHWE CHUTHala MOHOCYJIb(HIA JKelle3a CBUACTENBCTBYET O  CBS3BIBAHUU
BOCCTaHOBJIICHHBIX (OpPM IKele3a, CpelHsAsd KOHICHTPAamHUs KOTOPOTO COCTABIISET
200 MM, cepoBOOPOIOM B COOTBETCTBHH C YpaBHEHHEM 1.

MenkoauCIepCHBIH XapaKTep OCAJKOB TaKKe OTpPaHHMYUBAN IMOTOK KHCIOpOJAa B
TOJIIy OCaAKOB, KOTOPBIA, C JAPYrod CTOPOHBI, PACXOAOBAICS HA OKHCICHHE
opraamyeckoro BemectBa. CojepaHWe OPraHWYEeCKOTO YIIEpoAa B BEPXHEM CIIOE
otnoxenuit (0-10 mMMm) cocraBuino 2,51 % cyx. Macc., OJHaKO € TIIyOMHOH JOHHBIX
OTJIOKEHUH €ro coliepkaHue yBennduBanoch 110 4,21 % cyx. macc. (#a 130 MM, puc. 2, 0),
MpeoOIaaarIe B IUKIE yIiiepoia CTAHOBUTCS opraHudeckas cocrtasistomas (y=0,37).
C yderoM ckopoctH ocaakoHakorreHuss (5,3 wmwm/rom [17]) ycTaHOBIEHO, dTO
MaKCHUMaJlbHas Harpy3Ka Ha BOJBI OyXThl MpUXOAWIach Ha 90-TT. TMPOLUIOTO CTOJETHS.
[MonobHoe  pacmpeneneHre  Takke  MOATBEPKIACTCS  HANIMMHU  TPEABIIYIINMHU
HCCIIeIOBaHUAMU [2].

W3 pe3ynbraToB HaOMIOACHUN BUIHO, YTO JOHHBIC OoTiokeHus cT. | u Il oTnmruarorcs
M0 TpaHyJOMETPUYECKOMY H XUMHUYECKOMY cocTaBy. [lpm 3TOM conepaHue
OpPTaHMYECKOTO YTIIEpOoAa B JOHHBIX OTIOXKEHHAX CT. | Oojee HHU3KOE, HECMOTpS Ha
MEJIKOJUCTIECHBIN (TJIMHUCTHIN) XapakTep ocaaka. HamOosee BEpOSITHOM NPUYUHON
JIOTIOTHUTEIHFHOTO 00OTaleHus JOHHBIX OTJIOXKEeHHWH cT. |l opranmueckum BemecTBOM
SBIISIETCS JUITUTEIhHOE BO3JCUCTBHEM cOpOCa B YCTHEBYIO 30HY OYXThl HEOUHIIIEHHBIX
KOMMYHaJbHBIX CTOKOB T. bamakigaBa mpW OTCYTCTBUH OYMCTHBIX KaHAJIM3AIIMOHHBIX
COOpY>KEHHI — 00OTalIeHHbIE JIAOUIBHBIM OPIraHUYECKUM BEIIECTBOM CTOYHBIE BOJIBI TIPH
OIIPEe/ICIICHHBIX THIPOMETEOPOIOTHUECKHUX YCIOBHUSIX MIEPEHOCSTCS B FOXKHBIN Oacceiin [6].
[lo Hamieli oleHKE €XErofHO B MPUOPEXKHYID 30HY 3TOTO paiioHa C KOMMYHAIBHBIMH
crokamu moctymnaer 6onee 300 ToHH opraHudeckoro BemecTBa. OOOTANIEHUIO TOHHBIX
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OTJIOKEHUI OPraHMYECKUM BEIIECTBOM B OyXTe TaKkXKe CIIOCOOCTBYIOT BBICOKHE CKOPOCTU
0CaJIKOHAKOIIJICHUS M 3HAYNTeNIbHAasl IEPBUYHAS IPOIYKTUBHOCTb.

Makpo3oobeHToc ~ sBisieTcss  HaubOonee  MHPOPMATHBHBIM M HaJEKHBIM
OMOMHINKATOPOM COCTOSIHUSI BOAHOM cCpeasl M €€ aHTPOIOTCHHBIX HM3MCHEHHH.
CocTosiHrEe TOHHBIX OCAJKOB KaK Cpeibl OOMTaHMsI OEHTOCA ONPEEIAIOT XapaKTePUCTUKU
3000€HTOCHBIX co00IecTB. OpraHnvecKuii MaTepuall B OTIOKEHUSIX — BaXKHBIH HCTOYHUK
ML JJ11 MHOTHX BUIOB OCHTOCHBIX Oprann3MoB. OJTHAKO ero N30BITOK MOXKET BBI3BATH
COKpallleHNEe B BHIOBOM OOraTcTBe, YHMCIEHHOCTM M OuoMacce H3-3a MCTOLICHUS
KHACIOpOJla Ha OKHCJIEHHE OpPraHWYeCKOro BEIIECTBAa, a TaKXKe YBEIHMUCHHEM
KOHIIEHTPAMH TOKCUYHBIX TOOOYHBIX MPOAYKTOB (aMMHAK H CEPOBOAOPON), CBA3AHHBIX C
JECTPYKLHEH 3STHX MAaTepuaioB, U H3MEHEHHUEM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
ycnoBwuii [18]. Ilo mkaie oprannyeckoro ooorameHus JOHHBIX OTIOKeHNH banakmaBckas
OyxTa uMeeT BBICOKHI ypoBeHb 3BTpodukanmu — [V. Kak panee ObU10 ycTaHOBIEHO, MpU
IPEBBIIEHUA MOPOroBoro ypoeHs oboramenus 25-30 mrr? Copr (2,5-3,0 % wmacc.)
OTMEYaeTCsl Pe3KOe CHIDKCHHE KOJIMYECTBEHHBIX MOKa3aTee OEHTOCHOTO coolIiecTBa B
IIEJIOM U TIePECTpoiiKa ero BUAOBOM cTpyKTypsl [19]. Kpome Toro, akBaTopru ¢ BBICOKUM
coJicp>)KaHHEM OPTaHHUYECKOTO BEIECTBA B JOHHBIX OTJIOKEHHUSX B HaWOOJNBIICH CTENeHN
CIOCOOHBI aKKyMYJIUPOBATh 3arPsI3HSIOLINE BEIIECTBA U BIUATH Ha MIPOLECCHl BTOPUIHOTO
3arpsi3HeHus. BumoBoe pazHooOpasue OMOTHI B MCCIEAYEMBIX pailoHax HE OTIMYAIOCh
HaCBIIIEHHOCThIO. Bee 3TO yKasplBaeT Ha MPUHAAISKHOCTh JAHHOTO pailoHa K 30HaMm
MOBBIILICHHOTO YKOJOTHYECKOTO PUCKA.

I[lo mnomydeHHBIM HamMH JaHHBIM B BEPXHEM CJIO€ JOHHBIX OTJIOKCHHH
3a(pMKCUpPOBaHBI CYOKHCIIOPOIHBIC YCIOBUS B IIEHTPAIbHON 4acTu banakiiaBcKod OyXThI
(ct. I). JanHble ycnOBHS OKa3bIBAIOT BIMSHUE HA pacrpe/ieiecHue U pa3BUTHE OEHTOCHBIX
coobmrecTB. Takxe, UCCIeTOBaHHBIE YYacTKH OYXTHI (puc. 1), Kak yKa3bIBaJIOCh BHIIIE,
XapaKTepHU30BAINCH WICHTUYHBIMH MOKa3aTeNsIMHU COJIEP)KaHUSI OPraHUMYECKOTo YIiiepoja
B BEPXHEM HX CJIO€, XMMUS TIOPOBBIX BOJ HA 00EUX CTAHIMAX ONPENeIsiach PEaKIUsIMU C
Y4acTHEM pEaKLHOHHOCIIOCOOHBIX (opm kesme3a. OminunMe [OAaHHBIX IOJHUTOHOB
3aKJII0YAJIOCh B PA3IMYHOM TIPaHYJIOMETPUYECKOM COCTAaBE JAOHHBIX OTJIOXKCHUH,
THIPOJNHAMUYECKOM BO3JIeiicTBUH, TIyOuHe. boee MenkoancnepcHble MOPCKUE TPYHTHI
OTMeYeHBI Ha CT. |, a ¢ mpuMechio pakymeyHuka Ha cT. |l. MenkogucnepcHslit xapakTep
0CaJIKOB, KOTOPBIH, C OHOH CTOPOHBI, O'PAaHUYMBAJ ITOTOK KHCIOPOAA B TOJIIILY OCaAKOB,
C JpYyrod, pacxofoBajci Ha OKHCJIEHHE OPraHHYecKOro BeIIeCTBa. [HI JOHHBIX
OTJIOKECHUH CYUMTAeTCS ONHHM W3 TJABHBIX a0MOTHYECKHX (DaKTOpPOB, BIHSIONIMX Ha
CTPYKTYpY MakKpo3000€HTOCHbIX coobmiecTB. [IpencraBurenn uHpayHBl 4acTO TOYHO
pearupyroT Ha pa3Mep YacTHll, WIH «TeKCTypy» rpyHTa. OnpenenrB COOTHOLIEHHE TTECOK-
WI-TJIMHA MOXKHO TIPeICcKa3aTh OXKHJaeMble 37ech GOopMbI KHBOTHBIX. Ha rpaHuie mecka
U Wia HaOJI0NAIOTCS MHTEPECHBIE M3MEHEHHMs criocoba 10ObIBaHUS MUILKM O€HTOCHBIMU
OpraHu3MaMmy, B [IECKE U Ha €ro MOBEPXHOCTH NpeodafaoT GUIbTpaTopsl, TOrga Kak Ha
WINCTBIX TPYHTaX Hauboiee 0ObIYHBI ()OPMBI, TUTAIOIINECS OCAKAMH.

[To manubiM [20], IpU PaBHBIX YCIOBHUSAX ACPUIIMTA KUCIOPOAA HA O0CHX CTAHIIUAX
OJITHMM M3 OKa3bIBAIOLINX HA OEHTOCHOE cOO0IIECTBO (haKTOPOB MOKET SIBIATHCS (hakTop
3arpsizHeHHs. Tak, Hambolee 3arps3HEHa MEJIKOBOJAHAs 4YacTh bamakiaBckoil OyxTel (B
HaIIMX HccaenoBaHusx cT. | ¢ riryOuHoi 15 M), mpuHHMMAromas CTOYHBIE W JINBHEBbIE
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BOJIbl. VIHTEHCHBHAs aHTPONOTEHHas Harpy3ka ¥ OTpaHWYEHHBIH  BOJOOOMEH
CIIOCOOCTBYIOT aKKyMYJISIIIMM  3arps3HSIONIMX BEIIECTB HAa 3TOM ydYacTKe. 37ech
oOHapyxeHo 3ameTHoe mpeBbinieHue [1JIK oTnenbHBIX THAPOXUMHYECKUX MOKA3aTeleH.
OT MenkoBOgHOHM yacTh K B3MOphIO (cT. |l) koHnenTpanus 6uorenHsix BemecTB U BIIKs
nmajaeT, TOTrJa Kak CoJIep)KaHWe pacTBOpeHHoro kuciopoga u pH pacrer. U,
JeHCTBUTENbHO, Ha CT. | GeHTOCHOE coobIIecTBO OeTHO M MPEACTaBICHO TpeMs BUIAMU
nonuxeTr (tabn. 2). YcyryOisieT COCTOSHHE 3KOCHCTEMBbI B akBaropuu crT. | Hammuume
BBIXOJ]a CTOYHBIX XO3SHCTBEHHO-OBITOBBIX BOJ Yy KaHAIH3AIMOHHOTO KOJJIEKTOpa
r. banaknaBel. COOTBETCTBEHHO, TpPU 3HAYUTENBHBIX YPOBHSAX 3arpsA3HEHHS JJOHHBIX
OTJIOKCHUI OTMEYaeTCsl CHIDKCHHE BHIIOBOTO COCTaBa T'MIPOOHOHTOB, €ro OCIHOCTh W
HU3KHUE MMOKa3aTeIH OMOMACCHI ¥ YMCIICHHOCTH.

OnHOM U3 OTIMYUTEIHFHON OCOOCHHOCTH UCCIIEyEeMbIX YUaCTKOB SIBJISCTCS TIyOMHA
npobootbopa (ct. | — 15 M, ct. Il — 26 Mm). Ha Oosiee Ti1yOOKOBOAHOW CTaHIIUU
O0uopa3zHooOpa3ue OCEHTOCHOTO COOOINECTBa TOpa3fo BHINIE, YeM Ha MEJIKOBOJHOM.
ITomoOHOE siBiICHHE OTMEYaaoch M paHee [21] korma, B JaHHOW aKBATOPHUM KOJIUYECTBO
BHUJIOB 3000€HTOCA PHIXJIBIX TPYHTOB POCIIO C IIIyOHHOM.

B bBanakmaBckoit OyXTe MHOTHMH HCClemoBarenssMu [22—-24] oTmeuaeTcss CHJIbHAs
MSATHACTOCTh B PaclpelelicHHd OCHTOCHOTO COOOINECTBa, KOTOpas, B MEPBYIO OYepelb
CBsI3aHA C TUAPOJUHAMHYCCKHUM PEKHUMOM U OCOOCHHOCTAMH akBatopuu. Ho, B 1ienom
[22] ormewaeTcs, 4TO B MOCIEAHUE TOIBI B AKBATOPHU OYXThI YIYUIIHIOCH COCTOSHHE
JIOHHBIX ~ COOOIIECTB, BBIPWKEHHOE B CYIIECTBCHHOM YBEIMYCHHUU OHOMACCHI,
YUCICHHOCTH W BHIOBOTO pa3HooOpa3us OCHTOCHBIX OpraHu3MoB. Bmecte ¢ Tem
OOJIBIIMHCTBO HAaMOOJICe MAacCOBBIX BHIOB OCHTOCHBIX OpPraHM3MOB OTHOCATCS K
YCTOMYUBBIM K 3aTPSI3HEHHIO BUJIaM, YTO CBHIICTEIBCTBYET O 3HAUUTEILHOM 3arps3HEHUU
OyXTBI. AHamn3 [25] XapakTepa  KpHUBOH  JTOMHHHPOBAaHHS-Pa3HOOOpa3Hs
Makpo3oobeHToca banakmaBckolt OyXTbl MOKa3al, 4TO B €€ IEHTPAIbHOW YacTH yCIOBUS
JUI pa3BUTHS MakKpo3000CHTOCAa XyKe, YeM Ha JpYruX ydyacTKax. AHalOTHYHBIC
MOKa3aTeNy MOMYYCHBI U B HalleM uccienoBanun. Ha ct. | mpeobnanany ¢ ofMHAKOBBIMA
oKasaTelsIMHU IT0 YHCIEHHOCTH ABa Buaa momuxeT Capitella capitata (Fabricius, 1780) u
Notomastus profundus (Eisig, 1887) ¢ uncieHHOCTBIO 26 5K3./M2, GuoMacca cocTaBlsia
0,003 u 0,001 r/M? cooTBeTCTBEHHO. Y TpeThero oOHapyxkeHHoro Buaa Heteromastus
filiformis (Claparéde, 1864) — 0,005 r/m (Tabmn. 2). Toraa Kak ee YHCIEHHOCTh COCTABHIIA
13 9K3.- M2,

Bce oOHapyKeHHbIE BHIBl IOJHXET SIBISAIOTCS  YCTOWYMBBIMH M MOTYT
HCIIOJIb30BaThCS B POJIM BUIOB-HHMKATOPOB 3arps3HEHUS] akBaTOpuu. Tak, M0 MHEHHUIO
MHOTHX aBTOpoB [26, 27], Capitella capitata cuwraercs NpU3HAHHBIM TO3UTHBHBIM
UHJMKATOPOM OPTraHWYECKOTrO 3arpsi3HEHHs, YCTOWYMBBIM K ACPUIUTY KHUCIOPOAA H
JIOCTHTAIOIUM ~ MaKCHUMAQJILHOTO OOWIMS TpU CHJIBHOM 3arpsi3HCHUW Cpenbl, a
Heteromastus filiformis sisstercst uHAMKaTOPOM BTPOPHBIX BOJI.
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Taoauna 2

KoanuyecTBeHHbIE XApaKTePUCTUKH MaKposooﬁeHToca HCCIEAYEMBIX YYACTKOB

0. BanraknaBckas B 2018 r.

Bunasr Crannus | Crannus |1
Yucnennocts | buomacca | YUucnennocts | buomacca
3K3.- M r-m?2 9K3.' M rm?

Anadara inaequivalvis

(Bruguicre, 1789) 0 0 53 0113
Mytilaster lineatus (Gmelin,

1791) 0 0 493 0,316
Parvicardium exiguum

(Gmelin, 1791) 0 0 53 0,135
Pitar mediterraneus (Aradas

& Benoit, 1872) 0 0 13 1,080
Pitar rudis (Poli, 1795) 0 0 306 0,991
Bittium  reticulatum (da

Costa, 1778) 0 0 5586 83,501
Mangelia costata (Pennant,

1777) 0 0 13 0,032
Rissoa membranacea (J.

Adams, 1800) 0 0 26 0,096
Rissoa splendida Eichwald,

1830 0 0 13 0,032
Tricolia pullus (Linnaeus,

1758) 0 0 186 3,629
Tritia neritea (Linnaeus,

1758) 0 0 66 7,599
Tritia pellucida (Risso, 1826) 0 0 26 2,268
Turbonilla acuta (Donovan,

1804) 0 0 106 0,143
Cradoscrupocellaria

bertholletii (Audouin, 1826) 0 0 13 0,909
Crangon crangon (Linnaeus,

1758) 0 0 13 0,067
Actinia equina (Linnaeus,

1758) 0 0 80 0,027
Oligochaeta 0 0 26 0,001
Capitella capitata

(Fabricius, 1780) 26 0,003 26 0,012
Heteromastus filiformis

(Claparade, 1864) 13 0,005 0 0
Notomastus profundus

(Eisig, 1887) 26 0,001 0 0
Polydora cornuta Bosc, 1802 0 0 13 0,001
Spirorbis sp. Daudin, 1800 0 0 1093 0,088
Ilpumeuanue: wnnexcol lllenHona coctaBwim: Ha cT. | (3 Buama): mo umcineHHoctu — 1,52, mo

ouomacce — 1,35. Cr. Il (20 BugoB): mo uucnennoctu — 1,80, mo duomacce — 1,10.

58




OPIrAHUYECKOE BEWECTBO U OKUCIIUTEJNIbHO-...

Paccunrannsie naaekce [llennona (mpuMeyanue Tadir. 2) ObLIN JOBOIHHO HU3KHM.
B mepBoii mpobOe HH3KOE BHAOBOEC OOraTCTBO, a BO BTOPOH — 3HAYUTEIBHOE
JOMHHUpOBaHHe Moiuntocka Bittium reticulatum (da Costa, 1778) mo umciaeHHOCTH
(68,1%) u Oumomacce (82,4 %). Panee Takke MaHHBIA BHJ OTMEUYEH Kak HaubOolee
pacnpocTpaneHHblii (BcTpedaemocth 50 %) [22]. Tlpu sToM i BceX OOHAPYKEHHBIX
BUJIOB OTMEUEHBI TOBOJIBHO HU3KWE 3HaYeHHs1 OMomacchl. [[s GONbLIMHCTBA BUJOB OHU
He npesblmani 1-2 r-m2 Takue ToKaszaTend XapaKTEPHBI Il HAMOOJIEE 3arPSA3HEHHBIX
CEeBaCTOMOJILCKHUX OyXT [28].

[Mpn aHanmu3e W3MEHEHUH OCHOBHBIX OHOTHUECKMX TEPEMEHHBIX IO TPaTUCHTY
OpPraHUYEecKOro OOOTalIeHUs! TOHHBIX OTJIOKECHHH MO HaHHBIM [29] mpH HOITyYeHHBIX
Hamu KoHueHTpaimii Copr (B BepxueM ciioe (0-5 cm) Ha cr. | u |l 3HaueHus cocrasmsim
2,52 m 2,79, B cmoe 0-14 cm — 2,43 u 3,21 % COOTBETCTBEHHO) OTMEYACTCS] BTOPOM
MHHUMYM YHCJICHHOCTH U Omomaccel OeHtoca. IIpu manHbIX mokaszarensx [29] moryt
NPOMCXOANTh 3aMETHBIC TIEPECTPOHKH B CTPYKTYpe COOOLIECTB, KOrJa MOCTEIIEHHO
MCYE3al0T T¢ WHAMKATOPHBIE (POPMBI (KPEBETKH W paBHOHOTHE paKkooOpa3HbIe, MHOTHE
MOJUTIOCKU-(QHUIIBTPATOPHI), 111 KOTOPBIX dAadudecKkre yCIOBHS U KUCIOPOAHBIH PEXUM B
OuoTOINe MPH YCUICHUH SBTpa(UpOBaHMS CTAHOBATCS HENpHEMIEeMbIMUA. B mporiiecce
TaKOW CYKIIECCHU COOOINECTB MPEUMYIIECTBO B PA3BUTHU TONYYAIOT BHJIBI, B TOM YHCIIC
nomunupyromuii Ha cr. |l mommock Bittium reticulatum, i koTopeix orpaHuueHHE
YCIOBUH OOUTAHUSI N0 KHCIOPOAHOMY PEXKHMY M MPOCTPAHCTBY (CBETJIBIA OKUCIICHHBIN
ClIof TpyHTa 0€3 MPU3HAKOB CyJib(aT-peryKIuu yMeHbImaercss mo 1-3 c¢M) He HOcAT
BBIPOKEHHOTO JTMMUTHPYIOIIETO XapaKTepa.

3AKIIOYEHHUE

B nepuon MakCUMalbHOM aHTPOIIOT€HHOM HArpy3Ku IOCTYIUIEHHE OpPraHUYECKOIro
BEIIeCTBA B MPHIOHHBIA CIOW BOJ W JOHHBIC OTJIOXEHHS NPUBOIUT K AKTHBHOMY
pPacxoOBaHUIO KUCIOPOAa HAa TPOIECCHl €r0 OKWCIICHUS, OJHAKO, B HACTOAIIEE BpEMS
onpeAeaonMM (aKTOPOM OKHUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIX YCIOBUH B JOHHBIX
OTIIOKEHUSIX OYyXTHI, SBISIOTCS peaknmHOHHOCTOCcOOHBIe (opmbl kenme3a. Tak, B
[EHTPAIBHON ee YacTH CoAep KaHne PaCTBOPEHHBIX POopM kemne3a mocturaetr 2 MM U 310
CIIOCOOCTBYET — CBS3BIBAHHMIO  BCErO  CBOOOJHOTO  CEpOBOAOPONA W Pa3BHTHUIO
CyOKUCIOpOMHBIX ycnoBui. B paiione mopuctoir ct. |l B BepxHeM cioe TOHHBIX
OTJIOKEHUH Tak)Ke OTMEYEHO pa3BUTHE CYOKHCIIOPOJHBIX YCIOBHA W TpeolianaHue
MIPOIIECCOB C YYaCTHUEM PAaCTBOPEHHBIX (POPM JKkejie3a, OHAKO, HAauMHAs ¢ TIyOuHBI 90 MM
PEaKIMOHHOCIIOCOOHBIX (POPM KeJe3a He JJOCTATOYHO ISl CBSA3bIBAHUS 00pa3yoIIerocs B
pe3ynbTaTe Cynb(paTpeayKIuu CEPOBOJIOPO/A, YTO YKA3hIBAET HAa Pa3BUTHE aHAPPOOHBIX
YCIIOBHI B HIDKHHX CIIOSIX OTJIOKEHHH. DTOMY TaKXKe CIOCOOCTBYIOT IOBBIIICHHBIE
KOHIICHTPAIIMU OpraHndecKoro yriaeponaa (oomnee 4 % cyx. macc.).

OTMeueHHBIE B HACTOSIIIEE BpeMsl CYOKHCIIOPOJHBIE YCIOBHS B BEPXHEM CIIOC
OTJIOKEHUH YyKa3bIBAaIOT Ha JePUIMT KUCIOPOJa B BEPXHEM CIIO€ OTJIOXKCHHHA WU
(GhopMHUpPOBaHUE 30H SKOJIOTMYECKOTO0 pPHCKAa 3KocucTeMbl bamakmaBckoit OyxTel. [Ipu
OTCYTCTBUM JOJDKHOI'O BHUMAHHUA MW pPaOAOHAIBHOIO IIOJAXO0Ja K OIKCIITyaTaluu €€
9KOCHCTEMBbI  CYOKHCIIOPOJHBIE YCIOBHSI MOTYT CMEHSTCS aHadpOOHBIMHU, 4TO,
HETMPEMEHHO, OyJIeT CoCcOOCTBOBATh U IMOSIBICHHIO 0E3’)KU3HEHHBIX YYaCTKOB aKBATOPHU
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OyXT, € HEBO3MOXXHO (YHKIMOHHUPOBaHHE OEHTOCHBIX COOOIEeCTB JMOO OyaeT
HaOMIOAAThCS CHIDKCHHE €Tr0 OHOpa3sHOoOOpasus W YHCICHHOCTH. YK€ OTMEUEHO, 4TO
NpeACTaBiICHHbBIE BUABI M UX XapaKTepUCTHKH (Ouomacca W T.A.) XapaKTepHBl s
3arps3HEHHBIX YYaCTKOB CEBACTOMOJLCKOrO mobepexbs. Halmomaemoe coaepkaHue
OPTraHWYECKOTO BEUIECTBA B JOHHBIX OTJIOKEHHSAX IPUBEIO K TOMY, YTO KHCIOpOJ HE
SBJISICTCS OCHOBHBIM €T0 OKHCITHTENIEM.
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ORGANIC CARBON AND REDOX CONDITIONS IN BOTTOM SEDIMENTS OF
THE BALAKLAVA BAY

Orekhova N. A., Ovsyany E. I, Tikhonova E. A.

Marine Hydrophysical Institute of RAS, Sevastopol, Russia
A. O. Kovalevsky Institute of Biology of the Southern Seas of RAS, Sevastopol, Russia
E-mail: tihonoval@mail.ru

Marine coastal systems are stressed from anthropogenic pressure due to human
activity and the level of pressure permanently increases. One of such ecosystem is
Balaklava Bay (the Black Sea). It has been established that in the period of maximum
anthropogenic influence, organic matter intake down bottom waters and sediments of the
bay leads to active oxygen consumption for it oxidation and reactivity iron determines
redox conditions in the bottom sediments. In the central part of the bay, concentration of
dissolved iron reaches 2 mM and this concentration promotes binding of all free sulfides
and appearance of suboxic conditions. In the area of the seaward station Il, suboxic
conditions and the predominance of processes with dissolved iron are noted in the upper
layer of the bottom sediments, however, starting from 90-mm depth, reactive forms of iron
are not sufficient to bind all sulfides, resulting from sulfatereduction. This fact reveals
anaerobic conditions in the lower layers of sediments. High organic carbon concentrations
(more than 4 % dry wt.) promote anaerobic conditions as well.

Analysis of changes in the main biotic variables according to gradient of organic
carbon abundance in the bottom sediments, using data of organic carbon concentrations
(in the upper 0-5 cm layer at stations | and Il, the values were 2.52 and 2.79 % dry wt.,
and in the 0-14 cm layer they were 2.43 and 3.21 % dry wt. respectively), reveal a second
minimum of benthos abundance and biomass. According with these characteristics,
noticeable rearrangements can occur in the structure of communities. It manifests in
indicator forms, such as shrimps and isopod crustaceans, the most of mollusk filters etc.,
for which oxygen regime in the biotope become unacceptable when eutrophication is
become severe, gradually disappear. During such succession of communities, the main
species became types, including the predominant at station Il mollusk Bittium reticulatum,
for which the restriction of oxygen regime and space are not pronounced limited factors.

The current suboxic conditions in the upper sediments layer point out to the oxygen
deficiency here and the appearance zones of ecological risk in the ecosystem of Balaklava
Bay. In the absence of proper attention and a rational approach to the exploitation of its
ecosystem, suboxic conditions can be replaced by anaerobic ones, which will certainly
contribute to the appearance of lifeless sections of the bays, where the functioning of
benthic communities is impossible or a decrease in its biodiversity and number is
observed. It has already been noted that the presented species and their characteristics
(biomass, etc.) are characteristic of contaminated sites on the Sevastopol coast. The
observed concentration of organic matter in the bottom sediments has led to the fact that
oxygen is not its main oxidizing agent.

Keywords: bottom sediments, geochemical characteristics, macrozoobenthos,
Balaklava bay, Black Sea.
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