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[IpencraBneHsl pe3yabTaThl THAPOIOTO-THAPOXUMHUUECKUX HCCIEIOBAaHNN B MPUOPEKHON aKBaTOPHH
Kapanarckoro mpupogHoro 3amoBeannka W B KokreOenbckoil OyxTe, MPOBOAMBIIMXCS B Mae H
cearsope 2018 r. Begenen HOBBIN 171 3TOTO pailoHA THIT paCIpeeIeHNs] TEPMOXAIMHHBIX TOJEeH ¢
CyOMepuANOHALHON opHueHTanueld n3oTepM wim uzoxanuH. [lo Benmunnam BIIKs, oxucnsemoctu u
koadpuimeny 3arps3nenus K3 (BIIKs / okucisiemocTr), He mpebiinaromero 1,0, mokasaHo, 4To
CaHHUTApHOE COCTOSIHME aKBAaTOPHUU COOTBETCTBOBAJIO HOpMaM IJisi PbIOOXO3AHCTBEHHBIX BOJOEMOB.
[IpoBeneHo cpaBHEHUE BETMYHH COJIEPKAHHS OPTaHUYECKOTO BEIIECTBA, [TOJIyYeHHOTO HAMU B HavyaJle
uccnefgoBannit (2004 1.) ¢ wMarepmamamu 2018 T., mMOKa3zaBmiee OTCYTCTBHE HAKOIUICHUS
pacTBopeHHOTO oOpranudeckoro BemiectBa (CpoB) 3a mepuoj wuccienoBanuit. [lo BenmnmumHam
otHomeHust ¢ochopa MuHepaabHOro K Qocdopy BamoBomy (Pmun: Pmam) <30% u BbICOKHM
KOHIIEHTpausiM KpeMHHUs u (ocopa MHUHEPaIbHOTO BBISBICHO BIMSHHE a30BOMOPCKHX BOJ Ha
THAPOXUMHIYECKYIO CTPYKTYPY HCCIeITyeMON akBaTOPHH. B MEXromoBoil M3MEHYHBOCTH BEITUYHH
BITKs Ha moBepXHOCTH MPUOPEKHBIX CTAHIMH MPOCIeKeHa TEHISHIINS K MOCTETIEHHOMY MOBBIIICHHIO
UX 3HAYEHU OT roja K rony, HaunHasg ¢ 2005 r. mo HacTosiee Bpemsl.

KuarodeBble cjioBa: TMIPOJIOTO-THAPOXUMHUYECKHE IMOKA3aTeNN; BEPXHUN KBa3MOJIHOPOJIHBIA CIIOW;
a30BOMOPCKHE BOJBI; TpruOpeskHas 30Ha Kapanmara; UepHnoe mope.

BBenenune

HccnenoBanust NpuOpPEXHBIX aKBaTOPHA, OTHOCSIIUXCS K 0CO00 OXpaHsIeMbIM, BCEraa
aKTyaJbHbI, UMEIOT HAYYHBIM M MpakTHUecKkuil uHTepec. Hecmorps Ha T0, uto Kapanmarckuii
3aMoBeIHUK UMEET CaMylo OOJIBIIYIO OXPaHAEMYI0 MOPCKYIO aKBaTOPUIO M3 BCEX MPUPOIHBIX
u 6uocdepHbIxX 3amoBeAHUKOB KpbiMa, OTHECTH €ro BOJbI K HanboJjee YUCThIM aKBaTOPHSIM
UepHoro Mops He mpejacTaBisiercs Bo3MokHbIM (KoBpuruna, 2009). Perynsproe uzyueHnue
TUIPOJIOTO-TUIPOXUMUYECKON CTPYKTYphl BOJ B paiioHe Kapamarckoro mpupogHoro
3anoBegHUKa Hadajochk B 2004 r. Ha mepBoM 3Tane ruposoro-ruipOXUuMUYECKUE ChEMKU
BBITIOJIHSUTUCH B Pa3HOE BPEMsi, OXBaThIBasi Bce Tuaposiorndeckue ce3oHbl. C 2008 1. paboThl
MIPOBOJMIINCH, B OCHOBHOM, B Mae (0 Hayaja KypOpTHOTO C€30Ha) W B CeHTs0pe (mocie
OCHOBHOM aHTPONOTEHHOW Harpy3ku). Pe3ynbrarel 3THX paboT OnmyOIMKOBaHBI B €KETOJHBIX
(2004-2008 r1r.) Jleromucax mpuponsl u Tpynmax Kapanmarckoit nay4noit cranmmu (2017-
2018 rr.). O600menue uccnenoannii ¢ 2004 mo 2015 rr. mpenacraBaeHo B MOHOTpaduu
(buonorus Yepnoro mops..., 2018). Ha ocHOBaHMHM IUAPOIOTO-TUAPOXUMHUECKHUX JaHHBIX
OBUIM  BBIABIEHBI OCOOCHHOCTH MX MPOCTPAHCTBEHHOIo pacmpezeneHus. OTMmeueHo
JIOKAJIbHOE BJIMSIHME XO30BITOBBIX CTOYHBIX Bojx IL.T.T. Kokrebenr u Kypoprthoe. Ilo
CHIDKEHHUIO CPETHUX KOHIICHTpAIMil KpeMHHS U MUHEpaNbHOTO (ochopa ¢ BOCTOKA Ha 3amaj
[IOKa3aHO BJIMSIHME a30BOMOPCKHMX BOJ Ha M3ydaeMoil akBaTopuu. BeiaBieHo, uto 3a 12 ner
WCCJeIOBaHUI HAKOIJICHUS OPraHMYECKOro BellecTBa B mpubOpexHoi 30He Kapamara ne
npouzonuio. [lo BenmumHaM WHIEKca 3BTpodUKaMKM NpuOpexHble Boabl Kapamarckoro

* Paboma noozomoenena no meme 2ocyoapcmeennozo saoanus OIBYH UMBHU «Hccnedosanue
MeXanusMos8 ynpaeieHus nPoOYKYUOHHbIMU Npoyeccami 6 OUOMEXHOIOUECKUX KOMNIEKCAX C Yelblo
Ppaspabomxu Hay4HbIX OCHO8 NOJYYEHUsI OUONOSUYECKU AKINUGHBIX 8EUjeCm8 U MEXHUYECKUX NpPOOYKMOs
MOPCKO20 eenesucay, Homep 2oc. pecucmpayuu AAAA-A18-118021350003-6.
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NPUPOIAHOTO 3amoBeAHMKa M OyxThl Kokrebenmp MOXKHO Kiaccu(pUIUpOBaTh Kak BOJIBI
HU3KOT'0 YPOBHS TPO(HOCTH.

Ilens HacToOsimiedl paboOTBl — U3y4EHHE MPOCTPAHCTBEHHOTO pACIpeleNeHus U
BPEMEHHOW M3MEHYMBOCTH OCHOBHBIX T'MIPOJIOTO-TUAPOXUMHMUYECKUX IIOKa3aTeiael Ha
Kapanarckom B3mopbe 1 B Kokrebenbckoii OyxTe, a Takke OlleHKa aHTPOIIOT€HHOT'O BIIMSHHUS
Ha Y3Kyl0 2-MeTpoByw THojocy Mops Kapamarckoro mnpupoiHOro 3amoBeJHHMKa IO
MaTepHualiam, MoJlydeHHbIM B Mae U ceHtsope 2018 r.

MarepuaJibl 1 METOAbI

B 2018 r. B mpubpexnoii 3oHe Kapamara mpoBeAeHBI JBE KOMIUICKCHBIE CHEMKH:
15 mas u 11 cenrs6ps. OHM OXBaThIBAJIM YETHIpE pa3pesa 10 HopMasu K OeperoBoil TMHUYU —
ot npuyana 0yxtel Kokrebens, oT M. ManbunH, oT 0yxThl Cep0auKoBoii 1 oT broctanuuu.
Kpome pa3pe3oB mpoObl oTOMpain Ha ABYX HNPUOPEKHBIX CTAHLUUSAX B pallOHE YCThSl PEKU
OTy3ku U B pailoHE OYMCTHBIX coopykeHuil nocenka KypoptHoe. Cxema ctaHiuii otdbopa
po6 He u3mensiack ¢ 2012 roxa (puc. 1).
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Puc. 1. Cxema cranumii otbopa mnpo6 Ha Kapanmarckom B3MOpbe U B Y3KOH
npubpexHoit 30He (Bpe3ka) B 2018 r.

JlononHuTeNbHO OTOMpanUCh 4 mpoOkl ¢ 6epera B 2-MeTPOBOIL 1oJIoce MOpsi: B pailoHe
kamHed Ky3pmuya, Ha 3amagHOM I'pDAaHMIIE 3alOBEIHMKA, HA IUDDKE M B paliOHE CTOKAa W3
nenbhuHapus.

B kommiekc TuaposOro-TUAPOXMMUYECKUX HCCIIEI0BaHUN BXOJWIO HW3MEpEHHE
TEeMIepaTypbl, COJIEHOCTH, PACTBOPEHHOI'O KHCIOpOJa, OMOXMMHUYECKOro MNOTpeOsIeHus
kucnopona Ha nstele cyTku (BIIKs), mepMaHraHaTHON OKHCIISIEMOCTH B ILEJIOYHOU cpeje,
KPEeMHHUS, OPTraHUYeCKUX M Heopranmueckux (opm azora u ¢ocdopa. IIpoGer oTOupamu ¢
MOBEPXHOCTH W y nHA. Bcero otobGpano 58 mpo6 u BeImoigHEHO OKOJOo 550 THaposoro-
THJIPOXMMUYECKUX  aHAJM30B, TIPOBEJCHHBIX COIVIACHO OOLICHPUHATHIM  METOJUKaAM
(PyxoBoactBo..., 1977; Meronsl..., 1988; Mertonuueckue ykazanus..., 1966). Ilo
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BEeITMYMHAM OKHUCISIEMOCTH paccuntaHo CpoB Ha TIOBEPXHOCTH B MPUOPEKHOW 30HE
Kapanarckoro mpupoaHoro 3amoBeqHuka u B Kokrebenbckoit Oyxte (Ckomuuies, 1975).
Koaddunment 3arpssaennst K3, papabiit otHomeHuto BennanH BIIKs k oKuCIsIeMOCTH, TakkKe
paccuutaH 1o CKOINMHLEBY.

Pe3yabTaThl u 00Cy:KI1€HHE

Bo Bpemsi gecenneit cvemku 15 masa noepxHoctHas Ttemmepatypa Bojabl (To)
n3MeHsutach B jamamasone 17,4-18,3°C (puc. 2). Dtm 3Havenus Ha 2,5-3,5°C Bbime
CPEIHEMHOIOJIETHUX TIoKa3zareneil. M3oTepMbl pacnonaranuch CcyOMepHIHaHAIbHO 11O
HOopMaiu K O6epery. TemnepaTypa noBbIIIanack ¢ BOCTOKA Ha 3amajl. Takoe ke pacrooKeHue
nzotepm 66110 B 2016-2017 rr. B padote (buonorus Yepnoro mopsi, 2018) 6bu10 BBIACIECHO 4
TUIMA pAaCHpeAesICHUsl MOJed TePMOXAJIMHHBIX MOKa3aTejaeld Ha moBepxHocTH Kapamarckoro
B3MOpBs. icXoast u3 pe3ynbTaToB UCCIICOBAHMIA 3 TTOCIETHUX JIET MOKHO JT00aBUTH 5-i THIT
¢ cyOMepuaMaHaIbHBIM pACIOJIOKEHHEM M30T€PM WM H30XaluH. BeprukanabHas
TEPMOXAJIMHHAsA CTPYKTypa COOTBETCTBOBAJA CpPEIHEMHOIOJIETHUM TokazaTensiM. Ko
BPEMEHH BBITIOJIHCHHWSI CBhEMKHM BepxHUH KBasuomHopoaueii cioii  (BKC)  yxke
c(hopMHUpPOBAJICS, OJHAKO, €r0 MOIIHOCTh ObUTa HeBelnuka W coctaBisiia 1-2 m. [myOxke
pacnonarancsi ce3oHHbli TepmokiuH (CT) ¢ paBHOMEpHO TMOHWXKAaWOIIEWCS A0 JHa
TEeMIIepaTypoii, co cpeaaumu rpaaueaTamu 0,2°C/m.

[ToBepxHOCTHAsE CONIEHOCTD (Sp) M3MeHsIach B quana3zone 17,28-17,70%o (puc.2). Otu
MOKa3aTeau OBLIM YyTh HIDKE CPEIHEMHOTOJICTHMX 3Ha4eHWH. M30XanuHbl pacrosiaraauch
napajjieibHO K300ataM C yBeNIWYeHHEM Sp mo Hopmanu oT Oepera. [IpucyrcTBue Ha
HCCIeyeMON aKBATOPUM BOJI C COJIEHOCThIO MeHee 17,50%o cBHUIETEIBCTBYET 00 aKTUBHOM
BHEJPEHUH TPaHC(HOPMUPOBAHHBIX a30BOMOPCKUX BOJ B MpuOpexHyro 30HYy Kapamara. C
TIYyOMHOW COJIEHOCTh 3aMETHO TIOBBIMIAJach. B  HEKOTOPBIX Ciydasx BepPTHKAJIbHBIC
rpaauenTs! npesbimanu 0,05%o/m
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Puc. 2. [ToBepxHOCTHOE pacIipe/ielieHre TeMIIepaTyphl U cojeHocTH 15 mas 2018 r.

Pacnipenenenue abconrwomnozo cooeprycanus Kuciopooa B BECEHHUU TEPHOJ IO
MOBEPXHOCTH M BEPTHUKAIM JOCTATOYHO POBHOE. ETo BenmmunHbBI M3MEHsIUCH oT 6,19 mo 7,45
MII/JI TIpH CPEJHEM 3Ha4eHWU IS cJos, paBHOM 6,40 miu/in. MHUHHUMaNbHOE COJEp)KaHHe
KHCJIOpo/ia HaOmonanu Ha noBepxHoctu B Kokrebenbckoii OyxTe, Ha cT. 13, rie HaMu paHee
OBLJIO OTMEYECHO BIIMSHHUE X030BITOBOTO CTOKa OT moc. KokreOenb. MakcumalibHasl BeIMIMHA
a0COJIIOTHOTO COJEpKaHUsl KHUCIOpoAa Habmojanack B MPUIOHHOM cioe Ha cT.11.
OTKJIOHEHUS OT CpeHUX BeMuuuH cocTaBisin oT 0,21 B cTopony cHmxkenwus 1o 1,05 mu/in B
CTOpPOHY TOBBIIEHUS. PacmpeneneHre BeMUYUH aOCOIMIOTHOTO COJAEPKaHUS KHUCIOpOJa Ha
MOBEPXHOCTH U B IPUIOHHOM CJIO€ MPEACTABICHO Ha pUC. 3.
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Puc. 3. Pacnpenenenue abCONIOTHOTO M OTHOCUTEIIBHOTO COJCpXKaHUS KUCIOPOAa Ha
Kapanarckom B3mopbe 15 mas 2018 r.

OmHuocumenvnoe cooepiricanue Kucjiopooa B BECEHHHI NEPHUOJ MUMEIO BBICOKHE
3HAYCHUS, KOTOpble U3MeHsIUCh OT 96,1 no 112,4% HacellieHus npu cpeaHeM s CIIos,
paBHom 104,5%. MakcumanbHble BEJIMYHUHBI HACBIMIEHUS KHUCJIOPOJAOM COBIAJAIU C
MaKCHMAJIbHBIMM BEJIMYMHAMU €ro alcoioTHOro coaepxanusa. Cpensss sl clios
BeJIMYMHA HaceleHus npespimana 100%, 4yTo moaTBEpkKAan0 UHTEHCUBHYIO BEreTaIUIO
BeCeHHHX (GopM ¢uTornankrona (puc. 3). Ha npunonHsix ropusonrax cranuuii 3, 19 u 6
OTMEUEHO HEJOHACBILIEHUE KHUCIOPOAOM, KoTopoe nocturano 4,9%, 4ro, BO3MOXKHO,
00yCJIOBJIEHO TPHUCYTCTBUEM HMCTOYHHUKOB TPECHBIX BOJ B ITHUX pailoHax. DTO TakKke
MOATBEPKAAETCS BBICOKUMHU KOHIICHTPAIMSIMH KPEMHHsS Ha TOPU3OHTAX C HHU3KUM
CO/IEp)KaHUEM KHCII0pOo/a.

Benuuuubl Ouoxumuueckozo nompeonenus kuciopooa na 5-e¢ cymku (BIIKs)
U3MEPSIINCh Ha MOBEPXHOCTH W MMENM Tpenenbl konebanuit ot 0,98 mo 3,15 mu/n mpu
cpeaHeM 3HaueHuu 1,6 mi/n. Makcumym otmedeH B KokreGenbckoit Oyxte Ha cr. 13,
MUHUMYM — Ha npubOpexHoi cranuuu 21 (crox pexku Oty3ku). Ha omnoit cranuuum uz 9
(ct. 12) Benmmuuna BIIKs nmpubnmxanack k npenenbHo aomyctuMoit koHmentpauuu (I11K)
U pBIOOXO3SHCTBEHHBIX BOAOEMOB, paBHOW 2,0 mr/m, a Ha cT. 13 — mpeBprmana I1JIK
(HopmatuBsl kauecTBa BOIHL..., 2010). Ha octanbhbix craniusx BenuuuHbl BIIKs 66011 HIKE
[TIK, 9TO CBUIETENBCTBYET O JOCTATOYHO HU3KOM COJIEP/KAHUU HECTOMKOTO OPraHUYeCKOro
BellecTBa B 3TOT nepuoi. Pacnpenenenue BennmunH BIIKs Ha moBepXHOCTH uccienyeMoi
aKBaTOPUHU MOKA3aHO HA PUCYHKE 4.

Benuuunsl okucasemocmu, taxxke, kak v senuuunbl bIIKs nu3Mepsiiuch Toiapko Ha
MOBEPXHOCTU U Ha BCEH aKBaTOPUM HMMEIH BBICOKHME 3HAYEHHUS, KOTOPbIE HU3MEHSUINCH
or4,23 nmo 5,55 wmrO/n (cm. puc.d) u mnpeswmmanu I[IJIK = 4.0 mMrO/n mo
pHIOOX034IICTBEHHBIM HOpMaTHBaM. HecMOTpsi Ha BBICOKME 3HAYEHUS OKHUCISEMOCTH,
BEeNUYHMHBI KO3 dunuenta 3arpsasHenus K3, paccuumrannoro mo CkonunieBy b.A., kak
orHomenue BIIKs x okuciasemoctn, uMmenu muama3oH m3MmeHenuid ot 0,22 go 0,57. Bce
BenuunHbl K3 O0bmn Huoke 1,0, 9T0 XapakTepu30Balio OOIIYyI0 CAHHUTAPHYIO OOCTaHOBKY B
BECEHHUU TMepuoj Kak OmnaronpuatrHyro. CoaepkaHue pPacTBOPEHHOTIO OPTraHUYECKOIO
BeniectBa (CpoB), pacCUUTAaHHOE O BEJIWYMHAM OKHCIISIEMOCTH, U3MEHSJIOCH B Mpejeliax
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or 12,44 no 16,32 mMrC/m u mpakTUYECKH HE OTIMYAIOCH OT Juana3oHa KoJieOaHui
BEJIMYMH, TOJYYCHHBIX HaMM BIIEpBBIC JUIS akBaTopuu Kapamarckoro mnpupoOIHOTO
3anoBegHuka B 2004 r. (Kospuruna H.I1. u np., 2007).
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Puc. 4. Pacnpenenenue BenuuuH bIIKs u  okuciasiemocTh Ha IOBEPXHOCTU
Kapanarckoro B3mopbst 15 mas 2018 r.

buozennvie eeujecmea viMenu HU3KHE U OJHOPOJHBIE KOHIEHTpAlMU. BeauunHbI
a30Ta HUTPUTHOTO BO BCEM CJI0€ Koyiebauch B mpenenax ot 0 g0 2,7 MKr/i, MUHEPAIbHOTO
dhochopa — ot 0 10 8,4 u kpemuus — ot 15,7 no 161 mkr/n. KoHueHTpanum HUTPATOB UMETH
Oonee muUpokuid auama3oH konebanuit: ot 0,4 mo 63 MKr/i. Beicokas BeIWYMHA HUTPATOB
(21 mxr/m) ormeuena B KokrebGenbckoil OyxTe Ha IMOBEPXHOCTH MPUOpEKHOHM cT. 13.
MakcuManpHyI0 KOHIICHTpAIuio HHUTpaToB (63 MKr/m) Habmomamu B paiioHe OUYUCTHBIX
coopyxxenuii mocenka KypoptHoe Ha 61m36eperoBoii 1. 21. [ToBbilieHne BETMYUH HUTPATOB
OTHOCUTENIFHO CPEIHUX 3HAYEHUW CBUJIIETEITLCTBYET O BIUSHUHM XO30BITOBOTO CTOKA Ha
MpUOPEKHYIO 30HY.

Ha pacnpenernenne OHWOTCHHBIX BEIIECTB OTMEYCHO HEOONBINOE  BIIHSHHC
a30BOMOpCKUX BoA. OHO mposiBUIOCh Ha 13 u3 14 craHinuii o BeJIMYMHAM MPOLUEHTHOIO
oTHomeHUs: Pmun:PBain. Vx 3Hauenust usmensuice ot 2,5 10 24,3% u ve npesbimanu 30%,
YTO XapaKTepHO [IJs a30BOMOpPCKHX BoJ. Kpome Toro, Ha mMmoOBepXHOCTH HaOmIIOIATH
HEKOTOpOEe CHIKEHHE cpeaHuX BeiauuuH (ocdatoB ot OyxThl Kokrebensr (2,3 Mkr/m) k
akBaropun Kapanarckoro mnpupogHoro 3zamoBeaHuka (2,0 MKI/d), 4TO TNOATBEPXkKAAET
yMEHbUICHUE BIUSHUSA a30BOMOPCKUX BOJI C BOCTOKA Ha 3ama/.

Benuuunbsl opeanuueckozo ¢hocghopa Ha TOBEpXHOCTH KONEOATHCh B Y3KOM
nuamnaszone ot 9,9 mo 17,2 mkr/n. CopepkaHrue OPTaHMYECKOTO a30Ta OTIMYAJIOCh OOJIbIICH
n3MeHUUBOCThIO (210 — 857 mkr/m). MakcumanbHble KOHIeHTpauu Nopr, OTMEYeHHBIE Ha
MPUOPEIKHBIX CTAHITUAX aKBATOPUHU MpuJieraromieit k mocenky Kypopraoe (ct. 21, 22) Hapsany
C BBICOKMMH BEIMYMHAMH OKHUCISIEMOCTH, OOYCIIOBJICHBI BIMSHHEM XO30BITOBOT'O BBITyCKA
cTouHbIX BoJ toc. KypopTHoe u cTtoka pexu OTy3ku (puc. 5).
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Puc. 5. Pacnpenenenue ¢ocdatoB u Pmun: Pan Ha moepxnoctu Kapanmarckoro
B3MOpbs 15 mas 2018 r.
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Ilo pesynomamam cvémku 11 cenmaopa 2018 2. TepMOXAIWHHBIC TONS OBLIA
KBa3uOJHOPOAHBIMU (puc. 6). lnanazon uamenenus: To coctaBun 24,8-25,1°C, uto Ha 2°C
BBIIIIC CPEIHEMHOTOJICTHUX 3HA4YCHHWH. B 1iemom, TemmepaTypa MOBBIIIAIACh ¢ BOCTOKAa Ha
3aman. Crnabasi akTUBHM3AIMs JUHAMHYECKHUX IPOLIECCOB OTMeuanach y M. ManbuuH U Ha
TpaBep3e  CepmonukoBoit  OyxTel.  BepTukampHOe — pacmpeneneHue  TeMIepaTyphbl
XapaKTepu30Baio CHOPMHUPOBABIIYIOCS CTPYKTYpYy Tepmuueckoi crtpatudukanuu ¢ BKC,
3aHuMaromeM oy Boja 10 22-25 m u ¢ CT ¢ rpaguenTamu 6oiee 2°C/m.
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Puc. 6. IloBepxHOCTHOE pacmpenesieHue TemrepaTypbl U cojieHocTd 11 ceHTsOps
2018 .

Juanazon m3meHeHus: So Obu1 emie yxe, ueM To — 17,64-17,70%o. Takue 3HaYCHHS
COJICHOCTH HECKOJIbKO MEHbIIIE CPEIHEMHOroJieTHUX 3HaueHui. I[Ipum Takom nuamnazone
TPYAHO TOBOPUTH O KAKUX-TO TeHIEHUUAX. Bee ke oTMeTHM, 4To Sp MOBBIIIANACh C 3anaja Ha
BOCTOK. Takoe pacmpeneneHrne HexapakTepHO ISl JaHHOTO paiiona. C riryOMHON COJEHOCTD
c;1a0o MOoBbINIANTACh, HO BEpTUKAJIbHbIEC TPAAHEHTHI ObUIN B 2—3 pa3za HUXKE, YEM B Mae.
ConepxaHue Kuciopooa BO BpeMs CeHmMAOPbCKOW cvemku B cioe 0—IHO U3MEHAIOCh B
npeaenax ot 5,05 mo 5,48 mu/n (96,2-104,6%) na mosepxnoctu u ot 5,01 mo 5,84 mu/n
(84,5-99,9%) — B npuIOHHOM CJIO€.

MuHuManbHOE HACHIIIEHHE COOTBETCTBOBAJIO MHUHUMAJIBHOW TeMmmepaType:
HacelmeHuto 84,5% coorBercTBOBasia temmeparypa 11,0°C, a 86% — 11,60°C. Ha
MMOBEPXHOCTHU CpeHUE BEIUYMHBI aOCOTIOTHOTO COJAEpPKaHUS KHcIopoaa cocTaBuwin 5,20
MJ/1, oTHocutenbHOro — 99,5% wHaceimenus. HacelmeHue KHCIOPOIOM — BBIIIE
HopmaisHoro (100%) ormedyeno Ha ct. 12, 4, 19 u 5. Ha mpuaoHHBIX TOPU30HTaX
Haceimenue Obio Menee 100%: ot 84,5% wna rnybune 30 M. (ct. 20) g0 99,9% HnHa
rinyoune 12 m. (ct. 1) (puc. 7).

B npuioHHOM clloe Ha CTaHIMSAX, T OTMEUSHBI HU3KHUE BEIIMYMHBI HACHIICHUS (84—
86%), 3aduxcupoBaHbl Takke HHU3KHME BenuuuHbl Temneparypsl (11-12,3°C) u BbIcOkHe
BeIMYMHBI a3ora HuTpuTHOro (3,8-5,7 Mkr/m), azora HutpatHoro (22,4-35,9 wmxr/m) wu
KkpeMHus (269-312 mkr/m). 3aech e 0TMEYEHO U CHUXKeHHe BelnnuuH conéHocta ot 0,01 mo
0,37 %o 110 CpaBHEHUIO C TTOBEPXHOCTHIO.

Benuuunwt BIIKs w3mensiiuch Bo Bpems cbémku ot 0,36 mo 4,33 wr/m.
MakcumanbHast ero BenuuuHa npesbimana [1JIK Gonee yem B 2 pa3a u 6bu1a 3ahUKCUpOBaHA
Ha npuopexHoi cT. 13 B 6yxte Kokrebens. Cpennsis s Beeil akBatopun BennunHa BIIKs
coctaBisuia 1,0 mr/m u Obuta Hmwke [IJIK B 2 pasza, 4TO CBHIETENHCTBOBAIO O YHUCTOTE
IIOBEPXHOCTU Hccaenyemoro paiiona. Pacnpenenenue BenuuuH BIIKs Ha moBepxHocTH BO
BpeMs CEHTSIOPbCKOM ChEMKH TIPEJICTABIICHO Ha PHC .

Bricokue Benmuuunbl okucasaemocmu, npessimatomue 1K no 1,5 pa3, ormedyens Ha
9 cranmusax u3 11. MakcumanbHyto BenuuuHy (5,96 Mr/m) HaOmoganM Ha MOBEPXHOCTH
npubpexnoii ct. 4 B 6yxre CepnonukoBoid. Cpeansist mo akBaropuu Beianuuna (4,53 mrO/m)
taxke npesbimana [TJIK (4,0 MrO/m) mist ppIOOX03sICTBEHHBIX BOI0EMOB (pHC. 8).
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Puc. 7. Pacnpenenenue abCOMOTHOIO W OTHOCHUTEIBHOTO COJIEPYKAHMS KHUCIOpOaa Ha
Kapanarckom B3mopse 11 centadps 2018 r.
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Puc. 8. Pacnpenenenue BenuuuH bIIKs u  okucisieMocTh Ha MOBEPXHOCTH
Kapanarckoro B3uopss 11 centsiops 2018 r.

Koadduuuent 3arpsznenuss K3z, paccuntanHplii 1o CKONUHIEBY U paBHBIN
otHomeHuto bIIKs k oxucnsiemoctn, mamensuics B npeaenax 0,07-0,87. Bece ero BenmnunHbI
ObUIH HIKE | M CBUACTENHCTBOBAIM O 0JaronoJyqYHOM CAHUTAPHOM COCTOSIHHH aKBaTOPUU B
11€JIOM, HECMOTPSI Ha BHICOKHE BEJIMYMHBI OKHCIIIEMOCTH.

Konnenrtpauuu 6uozennvix éewjecme uMenu, B OCHOBHOM, BEJIMYMHBI TUIIHYHbBIC
TUTs1 IPUOPEXKHBIX BOA (pHc. 9). A30T HUTPUTHBIA U3MEHSIICS B mipeaenax ot 0 1o 5,7 MKr/m.
OTnUYuTeNnbHOM OCOOECHHOCTBIO €T0 paclpenesieHHs SBISETCS BBICOKAas KOHICHTpAIUs B
npuioHHOM cioe Ha c1. 11 (5,7), cT. 2 (4,8), ct. 19 (4,7) u ct. 20 (3,8 Mkr/n). Cpennss
BEIWYMHA JJI1 TIOBEPXHOCTH cocTaBisuia 0,2 MK/, Juisi pUaoOHHOTO ciost — 2,1 Mkr/m. B
MIPUIOHHOM CJIO€ TaK)Ke HaOJFO[aIu MOBBIIIIEHHOE CoJlepKaHue HUTpaToB: 22,4 (Ha ct1. 11),
35,9 (ma cr. 2), 27,6 (ma ct. 19) u 27,1 mkr/n (#a ct. 20). KoHueHTpamus KpeMHHS B
MPUAOHHOM CJIO€ TpeBbIlIaia B 4 pa3a ero cojaepkaHue Ha COCETHUX CTAHILUAX, BO3MOKHO,
M3-32 BJIUSHUS HCTOYHUKOB TMPECHBIX BOJl TMOJ3EMHOIO0 MPOUCXOXKICHUS, KOTOPOE
otmeuanock Hamu paHee (Kospuruna H.IT. u ap., 2009 r.).

Conepxanue opzanuueckozo gpocghopa (Popr) uzmensuiocs ot 3,6 no 18,3 mkr/in npu
cpenneit BenuuuHe 11,5 mkr/n. Benmuuunsl Popr Bbille cpeaHEro 3HAY€HUS OTMEYEHBI B
Koxkrebennckoii Oyxte (ct. 13 12), B palione M. Manbuus (cT. 3) 1 B paiione CepaoanKoBOii
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oyxthl (cT. 19). Bennuunsl opeanuueckozo azoma (Nopr) konedanucey ot 146 no 590 Mkr/n
IpU CpeJHEM 3HaueHuHW, paBHOM 371 MKr/n. BenuuuHbl BbllIe cpeAHEro HabOm0ganu B
paiione buoctanuuu (ct. 7, 5), CepnonukoBoit 6yxTel (cT. 19, 20) u B paitone M. Maybuux
(ct. 3, 2). Boicokne BenmumHbl Nopr B paiioHe buocTaHIMu yKas3pIBalOT Ha BIIUSHHE
X030BITOBOTO CTOKA.

wh.04 HutpuTtbl, MKr/n HutpuTbl, MKr/n. l
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Honrora, B Honrota, B
Puc. 9. Pactipeienenue 6uoreHHbIx BemecTB Ha Kapagarckom B3mopse 11 centsaops 2018 r.

Benuuunbsl npouenmnozo omnowienua Pmun:Pean, xapakTepusymoollue HaIudue
a30BOMOPCKUX BOJ (Korjna ux BenuuuHbl <30%), MOJUYEPKUBAIOT BIMSHHME 3TUX BOJ Ha 7
craHuusAx w3 11. 3HaueHus otHomeHuss Pmun:PBan 1ms Bceld akBaTOpUM HaXOJWINCh B
npenenax or 16 1o 79%. MunumanbHas BeIMYMHA COOTBETCTBOBaIA MPUOPEKHON CTAaHIUU
O0yxtbl KokTteOens. CHIDKEHUE BIUSHUS a30BOMOPCKUX BOJ OTMEUEHO IMPH MPOJBUKEHUU OT
Koktebenbckoit OyxThl, K paloHy buocranumum, r171€ BenWYMHA OTHOIICHHUS ObLTa
MAaKCHMAaJbHOM.

Meostccooosan usmenuusocms 2uopoxumuueckux noxaszameneiu. Ilpencrasiser
MHTEPEC MEXKIOJ0OBOE pACHpPEEICHUE BEIMYMH THUIPOXMMHUUYECKUX IIOKa3aTejaed Ha
MMOBEPXHOCTH TPHUOPEKHBIX CTAHIWN, TOJYYCHHBIX B Mae W CEHTAOpPE 3a BECh MEPHOJ
uccinenoanuii, ¢ 2005 mo 2018 rr. (puc. 10).
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Maii CeHTs0pb
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14 14
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12
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Puc. 10. MexrogoBass H3MEHUYMBOCTh THUJIPOXUMHUYECKUX IMApaMETPOB Ha
MOBEPXHOCTH MPUOPEXKHBIX cTaHIuil B epuos ¢ 2005 mo 2018 rr.

Bennuunbl BIIKs B Mae mecsiie uMenu TEHAEHIUIO K MOBBIIICHUIO UX 3HAYEHHUH OT
Hayajia 10 KOHIIA MCCJIEAOBAaHUM C JBYMSI MakCUMyMamu, oTMeueHHbIMU B 2013 u 2018 rT.
IlepBbiii MakcumyM oOycioBieH Bbicokoil BemmumHOW BIIKs Ha cr. 3 B KokreGenbckoit
OyxTe, BTOpoil — Ha cT. 1 B paiione Mpica Manbuud. B cents6pe Benmmunnbl BIIKs B mepuos
WCCIIEZIOBAaHUM OBUIM HaMHOTO HIKE, YeM B Mae. TeHACHIUS MOBBIIECHUS WX 3HAYEHHUH OT
roja K TOAY COXpaHsslach TaK ke, Kak M B Mae; HCKIIOUYEHHUE COCTaBUJI MaKCHMYM,
3adukcupoBanHbiii B 2007 romy, KOTOPBIH ObUT 00YCIOBIIEH MOBbIIeHHOW BenmuunHoi BITKs
Ha cT. 7 B pailone buocranuuu. Iloeimenune BenuunH bBIIKs ¢ 2005 mo 2018 rr.
CBUJETEJILCTBYET O HAKOIJIEHMM HECTOMKOIO OPraHMYeCKOro BEIIECTBA HAa IOBEPXHOCTH
MpUOPEKHBIX CTAHIMI B T€YEHHE BCETO MEepHo/ia HAOIIOACHHIA.

Bemnunabl ¢ocdatoB M KpeMHHs B Mae Mecslle B TEUEHHE BCETro IMepuona
HaO0JI0IGHUH UMENH TOBBIILICHHBIE BETUYHUHBI 10 CPABHEHUIO C CEHTIOPhCKUMU BEJIMUYMHAMHU.
3aKOHOMEpPHOCTEH B pacHpelesieHnu OT roja K oAy HE OTMEUEHO, B MailCKuX ChEMKax
OTMEYEHO Mo JBa Makcumyma: ocdaroB — B 2009 u 2013, xpemuus — B 2006 u 2017 rr. B
CEHTIOPHCKUX ChEMKaX TaK)Ke OTMEYCHO Mo JBa Makcumyma: (ocdaroB — B 2008 u 2016,
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kpemaus — B 2004 u 2014 rogax. V3meHunBOCTh Benn4uH GochaToB U KPEMHUS 3aBHCHUT, B
OCHOBHOM, OT UHTEHCUBHOCTH Ipolriecca POTOCHUHTE3a BO BpeMs HAOIIOJCHHIA.

HccnenoBanusi B 2-MeTpoBOH NPHUOPE:KHOI 30He BIIEPBbIC MPOBEJCHBI HAaMHU B
centTsaope 2017 r. Lenb uccliemoBaHUA 3aKII0YAIach B M3yYE€HWH KauyeCcTBa MOPCKOM BOJBI B
y3koi mpuOpexxHoil mnojsoce Kapagarckoro mpupogHOro 3aloBEJHUKAa B 30HaX C pa3HOU
aHTpororeHHo Harpy3koi. IIpoOGer otOmpanu y Ky3emuueBbix Kamuelt (akBaTopus
3amoBeJHMKA, CT. 1), Ha 3amagHoil rpaHulEe 3amnoBegHUMKa (CT. 2), Ha IUISIKE
buoctanuuu (cT. 3) U y BbIIycKa CTOYHBIX BOJ u3 neibduHapus (ctr. 4) (cm. puc. 1).
Paznuumss B mpoOax  okaszanmuch 3HauumTeNnbHBIMH. [lpu  3TOM ecnmm  KoseOaHMsA
THAPOXMMHUYECKUX T[IOKa3aTelneil ObulM 3aKOHOMEpPHBl W TMOHATHBI, TO pa3HUIA B
TEPMOXAJIIMHHBIX XapaKTepUCTHKAaX BbI3Bajia psii Bonpocos. [loatomy B 2018 1. ObLI0 perieHo
MPOJOJKUTH TaKue paboThl. Pe3ynpTaThl aHaNM30B NMpeACcTaBiIeHbI B Tabuuie 1.

Taoauna 1.
Pacnpenesienune ruapos1oro-ruApoXuMHYecKNX NMoOKa3aTeJieil B y3K0il NnpulpeKHOi 30He
Kapaaarckoro npupoaHoro 3anoBeHHKa

N | T, S, 0. BIIKs, | NO, | NOs | NHs | POs | Si | Popr | Nopr | Oxucn
CT, °C %o wmi/n | % MI/1 MKI/11 mrO/n
16 maa 2018 2.

1[1890 1736 [685[117] 122 [ 04 | 24 [ 67 [ 1,4 | 59 [ 115 | 392 [ 446
2 11950 | 17.49 [ 746 [ 129 | 1,22 | 03 | 2,7 | 152 [ 42 | 81 | 100 [ 369 | 421
3 ]1850 | 17.36 [ 6,27 [ 106 | 1,50 | 01 | 94 | 107 [ 25 | 84 | 11,2 [ 302 | 3,87
4 11970 [ 1735 [ 7,18 | 124 2,01 | 06 [202 | 21,3 [ 21 [167 | 12,1 | 467 | 3,24

11 cenmaopn 2018 a.
24,50 | 17.63 | 5,30 | 101 | 0,80 0,8 26 | 152 | 29 | 136 | 27,8 | 4061 8,60
24,80 | 1762 | 5,74 | 110 | 0,72 0,2 21 | 140 | 82 | 70 | 16,2 | 2934 8,76
24,60 | 17.64 | 5,06 | 96 4,55 0,7 14 | 14,7 | 10,6 | 166 | 28,9 | 3928 8,32
24,60 | 1762 | 6,33 | 120 | 1,51 0,7 14 | 11,7 | 62 | 8 | 150 | 2309 8,62

AlWIN|F

B mae 2018 r. kone6anus 3HaueHHUI TemnepaTypsl npesbiany 1°C: MUHMMasbHas ee
BennurHa (18,5°C) oTmeuena Ha rwisbke W MakcumanbHasg (19,7°C) — y BbIlycKa CTOYHBIX
BoA. [lonmxennyro Temneparypy Haomonanu y Ky3pmuueBbix KamHeil, a MOBBIILIEHHYIO — Ha
rpaHulle 3amnoBefHUKa. TakuMm o00pa3oM, MOXKHO KOHCTAaTUpOBaTh, 4TO Oojee HU3KHE
3HAYEHUs TEMIIEpaTyp HaOIIOAAIUCh B 30HAX C MPUITYObIM OEperoM M, COOTBETCTBEHHO, C
XOpOIIMM IEpEeMEIIMBaHUEM, a IIOBBIIICHHBIE 3HAYEHHS — B 30HAX C MEJIKOBOJHBIM
nobepexkbeM. COJCHOCTh W3MEHsIach B y3koMm jamamazone 17,35-17,49%.. B cenTsOpe
3HA4YeHUsl TEeMIIepaTypbl M COJIEHOCTH BO BCEX TOYKaX OBLIM MPAKTHUECKU OJIMHAKOBBIMH.
Hecmotpss Ha 3TO, rHApPOXMMMYECKHE IOKA3aTelIM KoJeOaJuch B IIMPOKOM JMana3oHE B
00enx chbeMKax, 0 4eM Oy/IeT CKa3aHO HUKE.

B mpobax, otoOpanHBIX ¢ Oepera B 2-MeTpoOBOil mosioce Mopsi 16 mas, Taxke ObuT
BBINOJIHEH BEChb KOMIUIEKC I'MJIPOXMMHUYECKHUX aHaiau3oB (Tabn. 1). Mx pacmnpeneneHue 1o
aKBaTOPUM HUMEJO MATHUCTHIM XapakTep. OTMEUEHO MOBBILIEHUE CPEIHUX KOHIIEHTpaluil
KpeMHus (Ha 38 MKr/11), a30Ta HUTPATHOTO (Ha 3 MKI/J) U HachIeHus Kuciopoaom (Ha 14%)
u nonmxkenne cpeaaux BenmauH BIIKs (wa 0,11 mu/n), okucnsemoctu (Ha 0,8 mrO/m), Popr
(ma 3 wmkr/m), u Nopr (ma 160 MKI/1) MO CpaBHEHHIO CO CpPEIHUMH BEIUYHMHAMH,
MOJIyYUEHHBIMU HaKaHyHe Ha akBaTopuu Kapajnarckoro npupoJHOTO 3aloBEJHUKA Ha
npubpexHbix ctaHuusax 1, 4 u 7. B pailone croka u3 nenbduHapus 3aduKcHpOBaHBI
MakcuManbpHble 3HadeHus bIIKs, a3ora HUTpaTHOro M aMMOHUKHOIO, OpPraHUYECKOTO
docdopa u a30Ta, 4TO yKa3bIBaeT Ha 3arpsa3HEHUE pailoHAa CAMUMU CTOKaMHM U3 AeIb(pHUHAPHSL.

B uetbipex nmpobax, oToOpaHHbIX ¢ 6epera 12 ceHTsaO0ps Ha TeX ke CTaHIUAX, 4yTo U 16
Mas, OTMEUYEHO IIOBBIIIEHHE CcpeAHUX BeauunH okuciasiemocth u bBIIKs B 2 pasa u
koHueHTpauuu Nopr — B 9 pa3 mo cpaBHEHHIO ¢ Maiickol cheMKoil. B paifoHe miska
3aukcupoBana MakcumanbHas (4,55 wmr/m) Benuumna BIIKs, moHmkeHHOe copaep)kaHue
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kuciopoaa (5,06 min/n u 96,2%), makcumanbHble KoHIEHTpauuu (ocdaros (10,6 Mxr/ma) u
kpeMHust (165,6 MKr/m), 4To yKas3plBaeT Ha 3arps3HEHHE STOTO palioHa XO3SMCTBEHHO-
OBITOBBIM CTOKOM (puc. 11).

Maii 2018 Cenrs6ps 2018
- O, Mn - Oxmen., MrO/n m - BIIKs, mr/n

0
\

[ \
KamHu rpaHuya nnax CTOK 13 KamHu rpaHuua nNsx CTOK K3
Kysbmuua 3anosegHuka aenshrHapus Kysbmuua 3anosegHuka LenbthuHapus

Puc. 11. Pacnpenenenune Benuuun oxkucisieMoctH, bIIKs n kucnopona B 2-metpoBoit
noysioce Mopsa B Mae M ceHTs0pe 2018 rr. nHa akBatopum Kapanmarckoro mnpupoaHOro
3aI0BEJHUKA.

B wnenom, Bo Bpemst BeceHHeil cbemku 2018 1. B 2-mMeTpoBOH monoce Mops
HauOonbiiee 3arps3HeHue mno BenuunHaM bIIKs wabmonmamocs Ha cr. 4 (CTOK U3
nenb(puHapus), a BO BpeMsl CEHTAOphCKOW — Ha cT. 3 (pailoH muspka). B ceHrsbpe mo
CpPaBHEHMIO C MaeM 3auKCHpoBaH 0oJiee BBHICOKHI YypOBEHb 3arps3HEHHS MO BEIMYUHAM
okucisgemocTy, npespimatonum 111K B 2 pa3a, u TOHWKXEHHOMY COAEPKaHUIO KUCIOPOAa.

BriBoabI

Maiickue CbhEMKM MOCIECIHUX TPEX JIET TMO3BOJISIOT BBIICIUTh HOBBIM THUI
pacopeneneHus TEPMOXAIMHHBIX TMOJIeH ¢ cyOMepHInaHalbHBIM PAaCIOJIOKEHUEM H30TEpM
win u3oxanuH. B mae u centabpe 2018 1. moBepXHOCTHas TemrepaTypa IpeBbIIIaia
cpenHeMHoroynetHue rmnokaszarenn Ha 2-3°C. 3HaueHUs COJEHOCTH, HAIMPOTUB, OBLIU
HECKOJIBKO HHXKE.

BnusHue a3oBoMoOpckuX BoJ MO BenuuumHaM PmuH: Pan, He mnpebnuarommm 30%,
XapaKTEPHBIM JUISI 3TUX BOJ, MPOCIIEKEHO B Mae Ha 13 ctanuumsx u3 14 v Ha 7 cranmmsax u3 11 B
CeHTsiope.

ITo BeicoknM BenmumHam BIIKs u a30Ta aMMOHMIHOTO Ha TTOBEPXHOCTH MPUOPEKHOMN
cranuuu B Oyxte Kokrebenb B Mae 1 CEHTSIOpE OTMEUEHO 3arpsi3HeHNE X030bITOBBIMHU CTOKAMH.

B wmexromoBoit m3MenunBoctd BenwdyuH bIIKs Ha moBepxHOCTH TPHOPEKHBIX
CTaHUMU MpocieXeHa TEHJACHIUs K MOBbIIeHUI0 uX 3HadeHuit or 2005 go 2018 roma, uto
CBHJICTEJILCTBYET O HAKOIUICHHMM HECTOMKOIO OPraHMYECKOrO BEIIECTBA B TEYEHHE BCErO
nepuoia HaOIroICHUH.

Ha akxBaropuu ot kamuer Ky3pmuua 10 cToka u3 nenb(GuHapus, B Y3KOH 2-METpPOBOM
mojoce  MOpsi ~ OTMEYEHa  HEOJHOPOJHOCTh  pACIpesieieHHs] Ha  MOBEPXHOCTH
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THIPOXUMUYECKHX MoKazateneil. Haubonee 3arps3nennsM no BenuunHaMm bIIKs B mae Obun
paiioH cToka U3 aenb(puHapus, B CEHTI0pe — pailoH msKa.

baarogapuoctu

ABTOpBHI BBIp@XaIOT OJIarofapHOCTh Beaymiemy umxkeHepy bormanoBoit Tatbsne
AJeKCaHJpOBHE 3a MOMOIIbL B OOpaOOTKE NMEPBUYHBIX JAHHBIX, a TAKXKE aTIMUHHCTPALUU
Kapagarckoli Hay4yHOW CTaHIMM 33 TIPEIOCTABICHHYIO BO3MOXKHOCTb IPOBOAMTH
UCCIIEIOBAaHMSI HA aKBATOPHUHU 3aII0BEIHUKA.
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STUDY OF ABIOTIC ENVIRONMENTAL COMPONENTS IN THE COASTAL
WATERS OF KARADAG IN MAY AND SEPTEMBER 2018
Kovrigina N.P., Troshchenko O.A., Rodionova N.Yu., Kapranov S.V., Eremin L.Yu.
A.O. Kovalevsky Institute of Marine Biological Research of RAS, Sevastopol, Russian Federation,
e-mail: maricultura@mail.ru

The results of hydrological and hydrochemical studies of the coastal waters of Karadag Nature
Reserve and Koktebel Bay conducted in May and September 2018 are presented in this work. In this
region, a new pattern of distribution of thermohaline fields with a submeridional orientation of
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isotherms or isohalines is detected. From the values of BODs, oxidizability, and pollution index
(BODs/oxidizability) not exceeding 1.0, it is shown that the sanitary condition of these waters satisfies
the fishery water standards. The comparison of dissolved organic carbon determined in our early
studies in 2004 with that in 2018 indicates no dissolved organic carbon accumulation over this period.
From the ratio of the mineral and total phosphorus Pmin/Pwt < 0.3 and high concentrations of silicates
and mineral phosphorus, the influence of the Azov Sea water outflow on the hydrochemical structure
of the area under study is revealed. In the inter-annual variability of BODs in the surface water of the
near-shore stations, a trend of its gradual increase from 2005 to 2018 is observed.

Keywords: hydrological and hydrochemical indicators, nutrients, surface mixed layer, Azov Sea
water, Karadag offshore, Black Sea
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