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AnHoTamms: IIpeacraBieHsl pe3yibTaThl THIPOIOrO-THAPOXMMUYECKUX MCCIEA0BAHNI B MPUOPEKHON aKBaTo-
pun Kapagarckoro npupogsoro 3anoBegHuka U B KokreOenbckoil OyxTe, MPOBOAMBIIMXCS B MIOHE U CEHTIOpe
2020 r. OT™MeueHbl 3KCTPEMaIbHO BBICOKME 3HAYEHUS CONEHOCTH, YTO OTpakaeT TeHJEHIMU NocaeqHuX 8—9 Jer.
ITokazaHo BBICOKOE cofepkaHNe KUCIOpOa B UCCAEIOBAHHOM TOMIIE U OTCYTCTBHE Ae]UIIUTA KUCIOPOaa B MpU-
noHHOM cJtoe. [1o BemmunHaM GnoXuMIYecKoro norpedieHus kucnopoza Ha nsatele cyTkd (BI1Ks) co 3HaueHnsamu
HUKE MpeJesbHo gonyctumon koHueHTpauyu (I1IIK), okuciasemocTty, cpenHss BeauunHa kotopoi Mensiue [TIK,
u ko3pduuuenty sarpsasHenus (K,) (BIIK5 / okucisgemocts), He npesblmaomeMy 1,0, akBaToprio MOXKHO CUU-
TaTh «HE3arps3HEHHOI». VHTEepBal U3MEHYMBOCTY BEJIMYMH PACTBOPEHHOTO OPraHUYECKOrO BEIIeCTBA B MIOHE
2020 r. mpakTUYEeCKH COBMA/IAET C MOTyYEHHBIMU HAMU B MTPEABIAYILIE TO/Ibl JAHHBIMU 1 TIOKA3bIBAET OTCYTCTBHE
HaxomieHus (C,p,). Tlo Bemmaunam orHowenust Py, : Py, < 30 % (#a 12 u3 14 craHumii) 1 BHICOKMM KOH-
LEHTpalMAM KpeMHHS U (pocopa MUHEPATIBHOTO BBISBJIEHO BIMSHUE a30BOMOPCKUX BOJ Ha TMIPOXUMUYECKYIO
CTPYKTYpy HccleyeMol akBaTopuu. PacrnpeneneHue rupoXUMHYECKUX MOKa3aresiell B IByXMETPOBOM IOJI0ce
MOpsI ObLJIO HEPABHOMEPHO M XapaKTEPU30BAIOCh MOBBIIIICHUEM KOHIIEHTPAIMI OMOTEHHBIX BEILECTB 10 CpaBHe-
HUIO C MPUJIEraoliell akpatopueil. BeiencTerue HU3KUX 3HAYEHUI OKHUCISIEMOCTH B IByXMETPOBOM MOI0ce MOpsI
HAKOIUICHHUSI PACTBOPEHHOTO OPraHNYECKOro BEIIECTBA HE OTMEYEHO.

KuroueBble ciioBa: rufipoyioro-ruJpoOXMMUIEcKe MoKa3areli, a30BOMOPCKHeE BOIbl, IpHOpeskHas 30Ha Kapa-
nara, KokreGemnbckas OyxTa.

Beenenne

W3yvenne nprOpeKHBIX aKBATbHBIX KOMIUIEKCOB BCET/Ia aKTyaJIbHO, IMEET KaK TEOPETUIECKOe, TaK
U IIpaKkTHuYeckoe 3HaueHue. HaumOonee paHHME CBEEHUS O MMIPOXMMHYECKOM pekHUME BOJ pailoHa
Kapapnara nonyuensl A. 1. CmupHoBoii B niepron 1957-1958 rr. [CmupHoBa, 1960]. UccnenoBanus
npoBoauch Ha pacctosHuu 0,25-15 muib ot Gepera u riayouse ot 13 go 100 M. ABTOopoMm cienaH
BBIBOJ], UTO 110 KOHLUEHTPALMAM IMIPOXUMHUUECKUX MOoKa3aresnell pailoH Kapaaara rnpakruyecku He OT-
JIMYAeTcsl OT IPYruxX 4acTed LIeHTPaJIbHON U BOCTOYHOU 30H UE€pHOro Mopsi.

Bonee mnosgHue naHHBIE MO pacHpelesieHuI0 THUIPOXMMUYECKUX nojeid B paiioHe Cygakcko-
Kapanarckoro B3Mopbs ony4eHsl B BeceHHe-seTHui nepuop 1987—-1990 rr. [Kydrapkosa, Kopuruna,
1999]. B paborte E. A. Kydrapkosoit u coaBropos [Kydrapkosa, Kospuruna, booko, 2004] 06001eHs!
T'UAPOXMMHYECKHE MaTepualibl, COOpaHHbIe B NMPUOPEKHOM 30HE ¢ yaajieHueM oT Oepera jo 10 muib
B niepuof] 1987-1991 rr. BeisiBiieHbl XapakTepHble U3MEHEHU s THIPOXUMHUUYECKUX [TapAMETPOB B BECEH-
HUH, JIESTHUIA 1 3UMHUN ce30HbI. [1o manusiM [Mopososa, CmupHoBa, 2006], KOHIIEHTPAIIMU OCHOBHBIX
OMOTEHHBIX JIEMEHTOB BO3POCIM B HECKOJIBKO pa3 3a nocieanue 45—47 jiet, HoO UX BEJIWYMHbBI OCTaBa-
JIMCh 3HaunTeNbHO Hmke TTIK.

"Paora noarorosiena 1o teme rocyaapcersersoro saganus OGULL UHBIOM «VccrneoBaHie MEXaHU3MOB YIIPABIEHUs TIPO-
JyKIMOHHBIMY TIPOIIECCAMH B OMOTEXHOJIOTMUYECKUX KOMIUIEKCaX C IIe/Ibl0 pa3padOTKM HAydHBIX OCHOB IMOJIy4eHHs1 GHOMo-
TMYECKU aKTUBHBIX BEILECTB U TEXHUYECKUX MTPOLYKTOB MOpCcKOro reneszuca» (Ne 121030300149-0).
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PACTIPEJIEJIEHUE TEPMOXAJIMHHBIX U T'HIPOXUMHYECKHX ITOKA3ZATEJIEH B [IPUBPEXKHOU
30HE KAPAJIAI'A B HIOHE U CEHTABPE 2020 T'.

I'uppoxumuyeckue uccnenoBanusi B pailoHe Kapagara Ha coBpemenHoM 3tane (2004-2020 rr.)
ObUIM BBI3BAaHBl HEOOXOMMOCTBIO BBISICHEHHsI COBPEMEHHOTO COCTOSIHUSI PHOPEXHOM 30HBI, KOTOpast
C JABHUX IOP CUMTANIACH «YHCTOI», T. €. B HAMMEHBIIIEH CTeTIeH! MO/IBEP;KEHHON aHTPOIIOTEHHOMY BO3-
aevicteuio. C 2004 r. 1 1o Hacrosiiee Bpemsl eKeronHo B paioHe Kapagara HaMu rcclieioBaiach akBa-
TOpUsl B 5-MUJIbHOH 30HE, OT 10- 10 30-MeTpoBOi U300aTHI.

VccnenoBanus, BBINOJTHEHHBIE J1IeTOM M oceHblo 2004 T. B y3KOi MpHOpPEKHON 30HEe, BHISIBUIA Ha-
KOIUIEHUE COZIEPKaHMsI OPraHMYECKOro BelecTBa B 30He Kapanara, koHueHTpauus koroporo B 2004 r.
Obl1a B 3—5 pa3 Bhilre ypoBHs S0—60-x rr. nmponuioro cronetus [Koppuruna u jap., 2007].

PesynbTarhl rapONOro-ruIpoXuMmIeckoro Monutopunra 3a 2012-2018 rr. npuBeneHsl B padote
[MansbuieB, CmupHoBa, KonaparseBa, 2018]. Haubonee nntepecHbie 0600IIeHUs 0 THIPOIOTUIECKO-
MYy PEKMMY M PE3y/IbTaThl UCCIIEA0BAHUI IKOJIOTMUECKOTO COCTOSIHUS MpUOpexHbIX BoA Kapanara npen-
craBjieHbl Hamu B MoHorpaduu [Tporienko, Cyo6orun, 2018; KoBpuruna, Pogronora, 2018].

PerynspHoe n3yueHue mpocTpaHCTBEHHO-BPEMEHHON U3MEHYMBOCTH M'MIPOJIOTO-IHIPOXUMHUUECKON
CTpyKTypbl Ha Kapagarckom B3MOpbe MO3BOJIAET POCIEAUTh TEHACHIMHA B U3MEHEHUM pacCMaTpUBae-
MBIX [TApaMETPOB, OLICHUTb CTENEHb 3aTPA3HEHHOCTH Pa3HbIX YYaCTKOB UCCIIEAYEMON aKBaTOPUH.

Llenp HacTosiiei padOThl — [OMOJHUTh MMEIOIIMECs CBEAEHHUs] O PaCIPElIeIEeHUH OCHOBHBIX
TUAPOJIOTO-TUAPOXUMHUYECKHX TOKa3aTesel MpuOpekHOW akBaTopuu B paitone Kapanara, mpocieanTsb
MMeEIONIHMeCs] TEHICHINH, a TAKXKe OIEHUTh Ka4eCTBO BOJ B Y3KOH JBYXMETPOBOM IOIOCE MOPSI OT OHO-
CTaHIIMY 10 3aMOBEIHUKA N0 MaTepraiaM, MoITydeHHBIM B MioHe U ceHTsi0pe 2020 r.

MarepuaJjbl 1 METOIbI

B 2020 r. B mpubpexnoii 30He Kapagara npoBeeHsl ABe KOMIUIEKCHbIE ChEMKU: 16 vioHs 1 16 ceH-
Ts10psi. OHU OXBATHIBAJIM YETHIPE pa3pe3a 1o HOpMaJIi K OeperoBoy JTMHIUKM — OT Iprdaa OyxTsl KokTe-
6eb, ot Mbica MasburH, oT OyxThl CepIoMKoBO# 1 OT 6uoctaniuu. KpomMe pa3pe3oB mpoOsl oToMpau
Ha JIByX MPUOPEKHBIX CTAHIUSIX — B pailoHe YCThsl peKu OTY3KH U B palilOHE OUMCTHBIX COOPYKEHUM T10-
cénka Kypoptaoe. [Ipo6s1 0TOMpamu Ha 14 cTaHIMSIX ¢ MOBEPXHOCTHU U Y AHa (r1youna qo 30 m). Cxema
cTaHumil or6opa npod He uzMensutack ¢ 2012 roga (puc. 1).

JlomomHuTeIbHO 0TOMpaHch 4 poOkI ¢ Oepera, B JBYXMETPOBOM IoJIoce Mopsi: B parioHe Kamuen
Ky3bMuya, Ha 3anmafHOM rpaHulie 3alOBEIHUKA, HA IUISKE M B paliloOHE CTOKa U3 Jieb(puHapus (CTaH-
umu 1, 2, 3 u 4 coorBeTCTBEHHO) (pHc. 1, Bpeska).

B koMmImuiekc TrUapOaOro-ruApOXUMHUECKUX WCCIIENOBAHUN BXOAUIO WU3MEpPEHUE TEeMIIePaTyphl,
COJIEHOCTH, a TAaKXKe OIpeJelieHUue coAepkaHus pacTBOpEHHoro kuciaopoaa, bIIKs, nepmanranataon
OKUCJISIEMOCTH B ILEJIOYHOU Cpefle, KpEMHUS, OPraHNYeCKUX U HeopraHumveckux ¢opm azora u ¢oc-
¢opa. KoHnieHTpanmio pacTBOpEHHOTO KUCIOPOAa B MOPCKOM BOJIE ONPEIEsIA HOIOMETPUUECKUM Me-
tonoM (Meton Bunknepa) mo PJI 52.24.421-2007 [Xumwuueckoe notpednenue ... , 2007]. B ocHoe
MeToJa JIEKUT MEePeBO] PACTBOPEHHOTO B MOPCKOW BOJE KHUCIOPOAA C TMOMOIIBIO OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIX PEaKIMi B 9KBUBAJIEHTHOE KOJIMYECTBO CBOOOIHOIO 0/a, KOTOPBIN OMpenessiics
KOJIMYECTBEHHO MPH TUTPOBAHUM THOCY/IbaToM. IIpolieHT HachIeHns] KUCIOPOJOM ONpEeIsICs pac-
YETHBIM ITyTEM.

[TpoGB MOPCKO# BOIBI (PMKCUPOBATIMCH HEMEIEHHO TOCIie 0TOOpa Ha OOPTY CyIHA U MIOMEIAICh
B TéMHOe MecTo. MogoMeTpuueckoe onpe/esieHue TIPOBOAMIOCH Yepes 2 yaca mocie dukcamu. Tutp
pacTBOpa THOCYJIb(aTa YCTAaHABIMBAJICS 10 CTAHAAPTHOMY PACTBOPY MOJATa KU

Omnpenenenuie copepkaHusl PacTBOPEHHOrO HeopraHuueckoro docgopa (gocdarsl) mpoBoau-
JIOCh  KOJIOPUMETPUYECKH 10 MOmu(pHUIMpoBaHHOMY Metony Mopdu u Pailmm B COOTBETCTBHU
¢ PII 52.10.738-2010 [MaccoBas kounenrpamus ... , 2010]. Merog ocHOBaH Ha KOJIOPUMETPUPOBA-
HUM MOJIMO/IEHOBOW TeTeponoMcuHu. [l yCKOpeHUsl peaklii B KauecTBe KaTaau3aropa MpuMeHsIcs
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Puc. 1. Cxema cranimii ordopa rmpod Ha Kapagarckom B3MOpbe U B y3KOH MPUOPEKHOM 30He (Bpe3Ka:
ct. 1 — Ky3pmuueBsl Kavuuy, cT. 2 — rpaHuia 3a0BEIHUKA; CT. 3 — IUISIK, CT. 4 — BBIITYCK CTOYHBIX BOJ
nenbpuHapusi) B 2020 r.

KM CypbMSIHOBHHHOKHCBINA. ACKOpOMHOBasi KUCJIOTa NMPUMEHSIACh B Ka4eCTBE BOCCTAHOBUTEJIS.
MakcumMyM ONTHYECKOH IJIOTHOCTH 0Opa30BaBIIierocst coeivHeHust Habmonaetcs rpu 885 um. Orpe-
JieJieHre TIPOBOJIMIIOCH He TO3/IHee YeM uepe3 6 4acoB CO BpeMeHH 0TOopa.

OnpenenieHre pacTBOPEHHOIO HEOPraHUYECKOTO KPeMHHUsI (CHJIMKATOB) MTPOBOAWIA KOJOPUMETPH-
YeCcKM TI0 TolyOoMy KpeMHeMolmOaeHoBoMy Komruiekcy (meton Koponéra). OmpenenieHue MpoBO-
AWJIOCh HE TMO3[AHee yeM uepe3 6 yacoB co BpemeHM orOopa. MeToj OCHOBaH Ha B3aMMOJEHCTBUU
MOHOMEPHO-VUMEPHOI (hOPMBI KPEMHUEBON KUCIOTH M CUIMKATOB C MOIMOJATOM aMMOHUS B KUCJION
cpeze ¢ obpa3oBaHHEeM MOTUOJCHOKPEMHUEBON TeTepONOIMKUCIIOTH, KOTOpasi pU JISHCTBUM BOCCTA-
HOBUTeJIel 0Opa3yeT OKpallleHHYI0 B CHHUI 1BeT (hopMy 3a CYET YacTUYHOTro niepexona aromoB Mo(VI)
B Mo(V).

OnpenesieHre HUTPUTHOTO a30Ta (HUTPUTHI) MPOBOAUIIM HE MO3[IHEE YeM vepe3 6 4yacoB co Bpeme-
HU 0TOOpa Mpod MO0 METOIY, OCHOBAHHOMY Ha 0Opa30BaHUU a30KPACKH, TTPU B3aUMOJICHCTBUN HUTPUTA
¢ cyJb(haHWIAMUAIOM COJITHOKUCIIBIM U Oi-HAPTUISTHIIEHIUAMUHOM. [[IMHa BOJHBI IPYU U3MEPEHUSIX
cocraBwia 543 HM, auana3zoH koHueHtpauu — 0,01-0,25 Mr/am>.

Ornpesenenrie HUTPATHOTO a30Ta (HUTPAThl) MOCJIE €0 BOCCTAHOBJIEHUS HAa KaJIMUEBBIX KOJOHKAaX
JIO HUTPUTHOT'O a30Ta MpoBoAWIM KosopuMmerpudecku Ha potomerpe KPK-3-01«30M3». Onpenerne-
HHe TPOBOAWIIM HE TIO3[Hee YeM uepe3 6 4acoB cO BpeMeHU oTOopa. MeTon KOJIOpUMeTprUIecKoro
ofpe/esieHrs] MacCOBOUM KOHIEHTPAIIMM HUTPATHOM (pOpPMBI a30Ta (MI/JI) OCHOBAaH Ha BOCCTAHOBJIEHUU
HUTPATOB 10 HUTPUTOB B Ka/IMUEBBIX KOJIOHKAX, IPUYEM B KAUECTBE BOCCTAHOBUTEIISI IPUMEHSIETCS Me-
TATMYECKUI KaIMUH, a B Ka4eCTBE KOMILUIEKCYIOIIEero areHTa — auHarpueBast cosib DJITA (Tpusion b).
JIHa BOJIHBI IPU U3MEPEHUsIX cocTaBuia 543 HM. MI3mepeHne onTUyecKoil MII0THOCTH TPU Ofpeee-
HUM BceX OMOTeHHBIX 3M1eMeHTOB npoBoawiv Ha potomerpe KPK-3-01«30M3».
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PACIIPEJIEJIEHHE TEPMOXAJIMHHBIX U T'HIPOXUMHYECKHX TTIOKA3ZATEJIEU B [IPUBPEXKHOU
30HE KAPAJIAI'A B HIOHE U CEHTABPE 2020 T'.

[TpoObl OTOMpanu ¢ TMOBEPXHOCTU U JHA. PaOOTHl BBIOJHSUIUCH COTJIACHO OOIIEPUHSATHIM
MeToauKkaM [PyKoBOACTBO MO TMAPOJIOTUYECKUM ... , 1977; Metoabl ruApOXUMUYECKUX ... , 1988].
[To BeMUMHAM OKHUCIISIEMOCTH PACCUUTAHO COAEPKaHUE OPraHUYECKOro yriepona (CPOB) Ha TIOBEPXHO-
ctu B nipuOpexHoi 30He Kapanarckoro mpupoaHoro 3anoBeHuka U B Kokredenbckoit Oyxte [CkonmH-
ueB, 1975]. Koapdunumenr 3arpsasuenus (K,), paublii otHomenuo BenmmunH BIIKy k okucnsgemocruy,
Takxe paccurta 1o CKOMUHIIEBY.

Pe3yabTaTnl 1 00Cy:KIeHIE

B nione HamnbGonee nporpersie Boabl ObutM y Oepera, MopHcTee TeMIieparypa MoHuxkauack. [luana-
30H U3MEHYMBOCTH MIOBEPXHOCTHOM TeMIiepaTypbl ObLT 1ocTaTouHO mmpokum — 20,1-21,8 °C (puc. 2).
DT MOKa3aTes M BhIIEe CPEAHEMHOIONIETHUX 3HAYEHUH, HO HUKE paHee OTMEUaBILIUXCSl MAKCUMAJIbHBIX
[Tporenko, Cyoootun, 2018]. M3oTepMbl pacronaraivch nmapauieibHO Oepery BjIojib u3odar. Bepru-
KaJIbHasi TEPMUYECKAs] CTPYKTYpa COOTBETCTBOBAJIA [IEPEXOHOMY IIEPUOAY OT BECHBI K JIETY, KOIJa BEPX-
HUI KBa3UOIHOPOIHBIN CJIoU enle (popMupyeTcs (HUAKH:AA rpaHuna 3—4 M), a rpaIMEHThl B TEPMOKJIMHE
He3HaunTenbHb (MeHee 1 °C/m).

BEEREBEBE®

Puc. 2. PacnipenienieHrie MOBEpXHOCTHOW TeMITEpaTyphl (a), CONEHOCTH (6) ¥ IOBEPXHOCTHOM
temmneparypsl (B), 0o naHHbiM UC3 NOAA-15 16 utons 2020 r. CHUMOK B3T C 0(PULIHMAIBHOTO caiTa
PI'bYH «Mopckoiil rugpodusndeckuii uHCTUTYT PAH»

[ToBepxXHOCTHOE paclpe/ie/iecHHe COJEHOCTM B O0IeM ObUI0 TIOXOXEe Ha paclpeesieHre
TemriepaTypsl (puc. 2): HauOosee BBICOKHME 3HaueHHWs ObLM y Oepera, a MOpHUCTee COJEHOCTD
noHwxkasnack. OHAKO Takoe pachpesielieHue HeXapakTepHO Uil MpUOpexHbIX BoA. OObIYHO 3HAYECHUS
COJIEHOCTU B IPUOPEKHOM 30HE HHKE, YUeM B OTKPHITOM MOpe. BO3MOXHO, Takoe pacrpejie/ieHre CBs-
3aHO C 3aTOKOM BOJI CEBEPO-BOCTOYHOM YacTh UYEpHOro Mopsi (TpaHCHOPMHUPOBAHHbBIE a30BOMOPCKHUE
1 «KaBKa3CKHe» BOMBI), IIPOXOAIIMX I0JKHee IMPUOPEKHOM 30HbI, YTO BUIHO 1O KOCMUYECKOMY CHUMKY.
JnanazoH U3MEHYMBOCTU MOBEPXHOCTHOM CONEHOCTU ObLT HeOombInoin — 18,14—18,37 %o. D11 3Ha-
YeHUs BbIIIIe CPETHEMHOTOJIETHUX TOKa3aTeeld 1 MaKCUMAJIbHBIX, paHee OTMEUYEHHBIX, UTO OTpakaer
TeHJCHIVIO TIOBBIIIIEHUSI CONEHOCTH B mocieanue 8—9 ner [Tpomenko, CyoootuH, Epemun, 2019].
C r1yOMHOM COJNEHOCTH TUIABHO MoBbIMANack. MakcumansHoe 3HaueHue (18,60 %o) 3adpukcupoBaHO
Ha TpaBep3e CepoirKoBoi OyXThl, Ha TiIyOrHe 30 M.

Abcontomnoe codepicanue Kucaopooa W3MEHsUIOch Ha moBepxHoctu ot 4,73 po 6,02 mu/n
(84,7-98,1 %) npu cpennux 3HaueHusAx 5,14 mn/n (91,7 %). B npugoHHOM cioe copepkaHue KUCIOpo-
Ja U3MeHsL10ch ot 6,15 10 7,98 mui/n (78,6-97,2 %) npu cpeqHuX 3HaAYSHU X, paBHbIX 5,54 M/ (88,8 %
HaceieHus1). C ryOMHON OTMEUYeHO TIOBBIIIIEHHe aOCOIOTHOTO COAEPKaHUsI KUCIOpoaa U HeOOJIbIIoe
CHIDKEHME 3HAYEeHUH HaChIIIEeHUsT KucaopoaoM. Jedummra Kuciopoaa B MpUIOHHOM CJIO€ HE OTMEUEHO,
MOCKOJIbKY Cpe/iHee 3HaYeHHe HACHIILEHUs] KUCIOpoaoM Oblio Oosiee ueM B 2 pasa Bbiie 1K (40 %),
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a cpejiHee 3HaYeHHE a0COMIOTHOTO CONEePKaHUSI KUCTIOpoyia, paBHoe 5,54 MJ1/11, ObLIO Tak ke, Kak U Ha-
ChIllIeHne KucaoponoM, B 1,3 pasa Beimre [1IK, paBHO# 4,2 MII/JT COIIAaCHO PHIOOXO3SACTBEHHBIM HOP-
maruBam [O0 yTBepkJeHHH HOPMATHBOB ... , 2016]. B 1iesiom Bcst ncciejoBaHHast akBaTOPUsI BO BpeMsI
cbeMKH 16 nioHsa 2020 r. XapakTepu30Bajach BHICOKOM 00€CMEYEHHOCThIO KUCIOPOIOM. YPOBHU KOH-
LIEHTPALUI paCTBOPEHHOTO KUCJIOPOAA, TIOJIyYEHHBIE HAMU B HACTOSILEE BpeMs, IPAKTUYECKU HE OT-
JIMYAJIACh OT TAKOBBIX, MOJYYEHHbIX HAMM paHee. AHAJOTMYHbIE BBIBOABI MOJyYEHbl COTPYIHUKAMU
®I'bYH «Kapanarckast Hayunas cranuus um. T. U. Bsasemckoro — mnipupongasiii 3anoBeqHuk PAH»,
KOTOPBIE MapauIeSIbHO C HAMU BEJIN PETYJISIPHBIA THAPOIOTMIECKHUI, THIPOXUMHUECKUI 1 THIPOOHOIIO-
rMYecKuid MOHUTOpUHT [Manbiuie, CMupHoBa, KongparseBa, 2018].

Pacripenenenue aOCOMIOTHOTO M OTHOCUTENIBHOTO COIEP)KaHUSA KHUCJIOpOJa Ha MOBEPXHOCTU Mpej-
CTaBJIEHO Ha puUC. 3.
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Puc. 3. Pacnipesenenve rugpoXxuMU4ecKrx mokasareneit Ha nosepxHocty Kapanara 16 uions 2020 r.:
Kucopof, Mii/1 (a), kucinopon, % (6), BIIKs, mr/n (B), okucisemocts, MrO/i (1)

Buoxumuueckoe nompebnenue kucaopooa na nsimule cymru (BIK ). ConepxaHue HECTOUKOTO K O1o-
XMMHUYECKOMY OKMCJICHUIO OpraHM4ecKoro semiectsa 1o seauunHam BITKs usmeHsnock B npenenax
ot 0,90 o 1,58 mrO,/n u 6su10 3HaUKMTENBHO HUKE TTJIK, paBHO# 2,0 MI/J1 COrAacHO PIOOXO3ANCTBEH-
HbIM HopMatuBaM. [lonyuennsle Benmunnbl BI1K 5 yka3blBaloT Ha «4UCTOTY» BCEW UCCIIEAYEMOI aKBaToO-
pyH.

N3menunBocth BemmunH BITKs Ha moBepxXxHOCTH MpHUOpEXkHBIX CTaHIME OT roaa k rogy (¢ 2005
o 2018 1T.) MMeJia TEHAESHIMIO K IMOBBIIEHNI0 X 3HAYEHWH, YTO CBUAETEJILCTBOBAJIO O HAKOIUIEHUU
HECTOMKOTO OpPraHM4YecKoro BelllecTBa B TeUeHue Beero neprona Hadmonenwii [ Koppuruna u ap., 2019].
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[lepmaHranatHasi OKUCASIEMOCHIbL 8 WEAOUHOU cpede HA TIOBEPXHOCTH MMeJla BeJTMYUHBI B Ipejie-
nax ot 3,26 no 4,52 mrO/n. Ha miectv cTaHIusAX W3 YeTHIPHAIIATA BEJTMYUHBI OKUCIISIEMOCTA HEMHOTO
npebitiamy [11IK, paBayio 4,0 MrO/i1 cortacHO prIOOX03SIHCTBEHHBIM HOpMaTHBaM [O0 yTBep:KIeHUH
HOPMAaTHBOB ... , 2016]. IIpesbimenue T1IK ormeueHo B Kokrebenbckoii Oyxte (cT. 12, 11), B paiioHe
Mbica MaspuuH (cT. 2), B CepaommkoBoii Oyxte (cT. 4, 20) 1 B pailoHe OYUCTHBIX COOPYXEHUH (CT. 22).
JI7s1 OlleHKM BIMSIHUS XO30BITOBBIX CTOKOB Ha COCTOSTHHME MpuUOpekHOoW akBatopuu Kapamara Mbl uc-
Nosb30BaIM Ko3duuuent 3arpsasHenus (K,), npeanoxennslid CkonvHUeBbIM Kak oTHomeHue BITK
K okucisiemoctd. Ero 3HaueHust 6osee 1 CBUIETENBCTBYIOT O HEOIATOMPUSITHOM CAHUTAPHOM COCTOSTHIN
akBaropuu Mops [CkonuHueB, 1975]. B Hatnem ciydae Bo Bpems cbeéMKH 16 nionsa 2020 r. BEIUYHHBI KO-
acpunmenTa 3arpsizHenrst u3meHsuuch ot 0,15 1o 0,47 v ObUTM HUKE €TUHULIBL, YTO TIO3BOJISIET CUUTATh
UCCIIelyeMYI0 aKBaTOPHIO «He3arpsisHEHHOW». CoaepkaHue pacTBOPEHHOTO OPraHUYECKOro BellecTBa
(Cpop)s PaccunTaHHoOE JUISl CBEMKH, MO BETMYMHAM OKHCIISIEMOCTH M3MEHSUIOCh B JMarasone or 9,59
mo 13,53 mrC/in. MuHUMaIbHOE 3HAUEHUE CpOB OTMEYeHO Ha mpuOpexHoi cranimu (cT. 13) B Kok-
TeOeIbCKON OyXTe, MaKCMMaJIbHOe — Ha CPeIHel CTaHIMU pa3pe3a oT Mbica ManbuuH. [TomydyeHHbIi
HaM¥ UHTEPBAJl U3MEHIMBOCTH BemnuuH C,,. MPAKTHYCCKH COBIHAJACT C MHTEPBAIOM M3MEHIMBOCTH
Copr» Oy IeHHBIM HamK paee [Kospuruna u ap., 2019].

Buozennvie seutecmea Men HU3KUE U OJHOPOJHbBIE BEIUUYMHBI, XapaKTepHbIE JJIs He3arpsi3HEH-
HBIX MPUOPEKHBIX BOA. KOHIIEHTpalMi HUTPUTOB HA MOBEPXHOCTH M3MEHSUIUCH B mpesenax ot 0,5
1o 1.0 Mkr/n npu cpegHert BenmunHe, paBHoil 0,7 Mkr/n. KoHIleHTpaluy HUTpaTOB HA NMOBEPXHOCTH
M3MEHsUTUCH OT 2,1 10 7,1 MKI/1 nipu cpeiHel BeJIMYrHe, paBHOU 4,5 MKI/J1. MakcuMabHasi BeJIMYMHA
OTMeYeHa Ha MOPUCTOH cTaHIMu pa3zpe3a oT CepaonukoBoi OyxThl (cT. 20), MUHUMAaJIbHAsI — Ha TMPHU-
OpeXHOW CTaHIIMU B paiioHe ycThs pekr OTy3ku (cT. 22). BennurHbl a30Ta aMMOHHIHOTO KOJIeOaInCh
ot 3,9 no 15,0 mkr/n npu cpeaneit, papuout 7,0 MKr/in. MakcumaspHasi BEIMUMHA OTMEUEHa Ha TMpH-
OpexHor cranimu B Koktebenbekon Oyxte (cT. 13). Mi3MeHenue BesmunH ¢ocdaroB Ha MOBEPXHOCTH
HaOmoaanu B npezenax ot 2,1 10 6,0 MKr/n npu cpeiHei BeluyrHe, paBHoit 3,5 MKT/1. MakcumalipHast
BeJIMYMHA 3a(UMKCUPOBaHA Ha MOpHUCTOM cTaHIuu B Oyxte Koktebesns (ct. 11). [ToBbIIEHHBIE KOHLIEH-
TpalMy MUHEPAJIBHBIX (popM azoTa U ocdopa OTHOCUTENILHO UX CPEAHUX BEJIMYMH CBUAETE/ILCTBYIOT
O BJIMSIHUU XO30BITOBOTO CTOKA Ha MPUOPEKHYIO 30HY. PacripeneneHre BeJIMIMH HUTPUTHOTO, HUTPAT-
HOr0, aMMOHUIHOTO ¥ OPraHMYECKOI'0 a30Ta Ha MOBEPXHOCTU MPEACTABIEHO HA PUCYHKE 4.

Bennunzbl opranndeckoro gocdopa Ha MOBEpXHOCTH KoieOanuch B Y3KOM auanasoHe ot 8,1
1o 19,5 mkr/n npu cpenHeit BenmurHe, pasHou 14,1 mkr/in. [1o BesmyrHaM NPOLIEHTHOTO OTHOILIEHUS
P ¢ Pyay OTMEUEHO BIIMSIHME a30BOMOPCKUX BOJ Ha 12 craHumsax u3 14, rae 3Ha4eHus NPOLEHTHOTO
OTHOIIEHUS U3MEHSIUCH OT 12,6 10 29,6 u He npebiniayiv 30 %. Conep:xaHue OpraHMIecKoro a3ora oT-
JIMYAJIOCh OOJIBIIMM JUaNa30HOM M3MeHIMBOCTH (1453-2036 MKI/JT) cO cpeiHel isl TOBEPXHOCTH Be-
JIMYKHOU, paBHOU 1560 MKr/n1. MakcuMasbHOe coepxkaHue Nopr, OTMEUYEeHHOe Ha TPUOPEKHOW CTAaHIIUH
B Oyxte Koktebenb, 00ycnoBIeHO BIUsHUEM XO30BITOBOrO cTOKa nocénka Kokrebenb. KonueHTpays
KpeMHUs u3MeHsuiach B quarnaszone ot 40,9 no 155,0 mkr/n nipu cpeaneit Benmuune 80 mkr/i. Makcu-
MaJibHas BeJIMYMHA KPEMHUS Ha TIOBEPXHOCTH OTMEUeHa Ha MPUOPeKHOU cTaHIu B OyxTe CepaosmKo-
BOi1 (CT. 4). YpOBEeHb KOHILIEHTpALIMK KPEMHHS B MOPCKOM BOJIE HE JTMMUTHPYET pa3BUTHE (PUTOILIaHK-
TOHA Y MPAKTUYECKU HE 3aBUCUT OT aHTPOIIOTreHHOTo (pakTopa. KoHUeHTpalysa KpeMHUs B IPUIOHHOM
clloe uMmesia MakcumaibHoe 3HaueHue (162 Mkr/i) Ha craHuuu 20 U MOBBIIIEHHBIE 3HAYEHUS B palloHe
cranimid 12, 11 u 2. TloBbllIeHNE KOHLUEHTPAUMI KPEMHUS B IIPUJOHHOM CJIOE COMPOBOXAAIOCH I10-
HUKEHUEM BEJIMYMH HACHIIIEHUSI KUCIOPOAOM, BO3MOXKHO, U3-3a BJIMSHUS UCTOYHUKOB IMPECHBIX BOJ
MOJI3EMHOI0 MTPOUCXOKIEHU I, OTMEYEHHOro Hamu panee [Kospuruna, Ponnonosa, 2018]. Pacnipenene-
Hye BeniuH P, 1 N, Ha TOBEPXHOCTH MCCIIEyeMOI aKBATOPUH MPECTABICHO Ha PHC. 5.
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Puc. 4. PacripeneneHre BeTMYMH a30Ta HUITPUTHOTO (@), a30Ta HUTpATHOTO (6), a30Ta aMMOHUIHOTO (B)
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Puc. 5. Pacnipenenenue Benuna pocopa opraHmueckoro (a) u azota opranudeckoro (6) 16 utons 2020 .

16 centsops 2020 roma rugpONIOrO-THAPOXMMHUYECKAs ChEMKA IMPOBOAMIACH COBMECTHO C CO-
TpyaHuKamu CeBacTomoIbCKOro otaeeHuss ['ocygapcTBeHHOro okeaHorpahmyeckoro WHCTUTYTA
um. H. H. 3y6oBa. [lannble, noxydeHHsle ¢ momoiipio CTD-30H1a (CTD-48), ObUIH TI00€3HO MpeiocTaB-
JIeHBI 1J1s1 OOIIero UCToNb30BaHu . BepTrkasbHble poduim pacripeaeieHus TeMIeparypbl, COIEHOCTH
Y YCJIOBHOM IJIOTHOCTH MOKA3aHbl HA PUCYHKE 6.
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Puc. 6. Beprukayibable npouiu pacripeesieHus TeMneparypsl (KpacHble JTUHUM), CONEHOCTU (CUHUE
JIMHWM) ¥ YCJIOBHOM IJIOTHOCTH (KOpPUYHEBBIE JIMHUM), T10 ITAaHHBIM THIPOJIOrMYECKOi ChEMKU B paiioHe
Kapanarckoro 3anoBeqauka u Kokre6esnbckor Oyxtel 16 centsiops 2020 r.

Bo Bpems chéMKM B MpPUOPEKHON 30HE BBIPAXKEHHbIE BEPTUKAJTIbHBIE TPAAUEHTHl TEMIIEPATYPBI,
COJIEHOCTU M IUIOTHOCTH BOJIbI OTCYTCTBOBaJIM. TemmnepaTypa BO/bl B TOBEPXHOCTHOM CJIO€ Ha TUIPO-
JIOTUYEeCKUX CTAHIIMSIX U3MEHsIach He3HaunTe IbHO — oT 24,32 110 24,58 °C, a Ha rimyouHax 20-25 mMet-
poB — ot 23,51 o 24,47 °C, 1. e. BO BcéM citoe Boapl 0-25 M HaOmmonanach romotepMus. B memom
3HAUEHUs TeMIepaTypbl ObuM MPUOM3KUTENHHO Ha 1 °C BbIllle CPeIHEMHOTOJIETHUX 3HAUCHUT.

B xanuHHOW CTPyKType BOM TaKke MPOCMATPUBAETCS TOPU3OHTAIbHAS U BEPTUKAJIbHASL OHOPOI-
HocTb. CONEHOCTh BO/BI B TIOBEPXHOCTHOM CJIO€ HAa BCEX CTAHIMAX Haxogwiach B mpenenax ot 18,43
no 18,48 %o, yBenuuuBasich ¢ ryounon ao 18,44-18,49 %o. Cnemyer OoTMETUTh, UTO B CEHTIOpe
1Tl palioHa MCCIIeIOBAaHUI HAOMIONATNCh SKCTPEMATLHO BHICOKME 3HAYCHHU ST CONIEHOCTU, KOTOPbIE ObLIH
Ha 0,25 %o BbIe 0OHapyXeHHBIX paHee [Tporenko, Cyooorun, 2018]. B cBsA3M ¢ MOMHON TepMude-
CKOU M XaJIMHHOW OJJHOPOIHOCTHIO MPUBOIUTH IMTPOCTPAHCTBEHHOE pacIIpeie/IeHUe ITUX XapaKTePUCTUK
HE UMEET CMBICIA.

B ceHTsA0pe OTMeveHa BBHICOKas 0OeCHEeYeHHOCTh MCCIICIOBAHHON aKBaTOPUHM KHUCIOpoaoM. Ero
cozepxkanue B cioe 0-25 M konebanock B npenenax ot 5,17 go 5,51 mu/a (98-105 %). Haceienue
KHCJIOpoAoM ObUIO OMM3KO K HOpMaibHOMY U Oonee yeMm B 2 pasa Bbiie 11K (40 %) cornmacHo pbi-
Ooxo3siicTBeHHbIM HOpMaTuBaM. Benmumnel BITKy nvenn Huskue 3Hauenus (ot 0,04 go 0,87 mr/n),
kotopsie oT 2 1o 50 pa3 Huxke I1JIK, 4To XapakTepu3yeT «4iCTOTY» MCCIIEIOBAaHHOIO pailoHa. Bennun-
Hel pH m3mensmck ot 8,06 10 8,30 co cpeHer Mo akBaTOpHH, PaBHOK 8,22, KOTOpasi Oblila HECKOJIBKO
HUKE T10 CpaBHEHMIO co cpegHer pH, xapaktepHoi 111 CeBacTOIOIbCKOrO B3MOPbs, IO JaHHBIM 1999—
2004 rr. [Mapukyabtypa Muaui ... , 2007]. KoHueHTpayy OMOTeHHBIX BEIIECTB UMEIU B OCHOBHOM
BEJIMYWHBI, TUTTMYHBIE JIJIsI PUOPEKHBIX BOJ. VX BeTMUMHBI UMETN HU3KKE 3HAYEeHUsI, KOTOpPbIE KOJie-
Oarch B CIIAYOIIUX Mpeaenax: HUTputbl — oT 0,2 10 2,2 MKr/n, HuTpathl — ot 6,0 10 37 MKr/m,
docdarer — ot 1,0 mo 3,0 mMxr/n, kpemuuii — ot 7,0 1o 114 mxr/in u gochop oo (Pogw) — 01 7,0
1o 36 Mkr/n. [ToBblieHHbIe 3HaYeHUsI ObLIM OTMEUYEHBI Y a30Ta aMMOHHUIHOTO — OT 72 10 208 MKr/1
1y a30Ta o0111ero (Nyg) — ot 113 10 443 MKr/11. B 11€710M BEIMYMHBI TUAPOXMMHUYECKUX TTOKA3ATENIEH,
nony4yeHHole B ceHTs0pe 2020 r. Ha akBatopuu Kapagarckoro mpupogHOro 3armoBeJHUMKA COBMECTHO
¢ corpyaarkamu CeBactonosnibekoro otaenenuss [OWH, Mano ommyanuch OT TaKOBBIX, MOTYYEHHBIX
Hamu paHee [KoepuruHa u jp., 2019], 1 COOTBETCTBOBAJIM BEJTMYMHAM, TTOJYYSHHBIM B IMPHOPEKHBIX
Bonax YepHoro mops [Mapukynerypa Muguii ... , 2007].
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HccnenoBanusi B JByXMETPOBOU MPUOPEKHON 30He mpoBoasATcs ¢ ceHTsaopsa 2017 r. Llens padoTst
3aKJII0YaeTCsl B M3YYEHUHM KadecTBa MOPCKOM BOIBI B Y3KOW MpuOpekHOoW nonoce Kapamarckoro rpu-
POJIHOTO 3allOBE/IHMKA, B 30HAX C Pa3HOW aHTPOIOTeHHON HAarpy3Koi. B MioHe 3HaYeHus1 TemMreparypbl
BOJIbI TIOBEPXHOCTHOTO CJIOSI HA BCEX TOYKaX OBbLIM BbIIIE, YEM B MOPUCTOM YAaCTH, UYTO OOBSICHSETCSA
OoJsiee CUJIbHBIM MPOTPEBOM MPUOPEkHOU 30HHI (puc. 7). Kak u B mpeapiayIye roapl, MakKCUMalbHbIe
3HAYEHUs1 HAOJIOIAIMCh HA TpaHMIIe 3arlOBEIHMKA W BO3JIe BBITYCKA BOJ Jedb(pUHAPHS, T. €. B 30HAX
C MEJIKOBOJHBIM 1oOepeskbeM. Bonee Hu3kme 3HaueHus otMeuensl y Ky3smuueBbix Kamueit u B paiioHe
TUIsIKa ¢ IpunTyobiMu GeperoBbiMu 3oHaMu. Ho ecii B 2017-2019 . pa3HOCTB TeMIiepaTyp COCTaBIIsI-
sa okono 1 °C, to B 2020 r. ona noxonuina 110 2,5 °C. Bo3MOXHO, 3TO CBA3aHO € TEM, YTO B ITPeIbIAYIINE
rofp! paboThl MPOBOAMIUCH B Mae, a B 2020 r. — B UIoHe, Ipu OoJiee CUIILHOM MPOTPeEBE.
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Puc. 7. 3Hauenus teMnepaTypbl U CONEHOCTU B IPUOpEKHOM 30He: a) 17 uioHs, 6) 16 ceHTaops1.

3HaveHus1 COMEHOCTU TTOBEPXHOCTHOTO CJI0s1 OBLTH OJIM3KU K MOKA3aTeNIsIM OCHOBHOTO MOJIMTOHA —
18,22—18,29 %o. ConEHOCTh MOBBIIAIAC, C BOCTOKA HA 3amaj, OJHAKO AUAIIa30H U3MEHEHUI OYEeHb
Y3KUH.

B cenTsi0pe quana3on usmenenus temreparypbl coctanisii 1 °C (24,4-25,4 °C), T. . ObIJI TAKUM Xe,
KaK ¥ B IIpeJblAYyILIMe rofbl. X0 U30TEPM COOTBETCTBOBAJ UIOHIO — C TIOBBILIEHUEM 3HAYEHUI Ha MeJl-
KOBOJIb€ Y TIOHMKEHUEM B TIPUTITYyObIX OeperoBbix 3oHaXx. ConéHocTh MeHsach oT 18,31 %o y Ky3pmu-
yeBbix Kamueit o 18,39 %o Ha rpaHwmile 3anoBeIHUKA U Y BBITYCKa BOM JenbduHapus. [ToBbiieHue
COJIEHOCTH B 3THX JBYX TOUYKax, OYEBHIHO, CBS3AHO C TIOBBHIIIEHHON HMCIApseMOCThI0O HA MEIKOBOIbE
npy c1ab0M NIepeMeITMBaHUM BOJI.
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PacnipenienieHre BeTMUrH TPOXMMHUYECKIX MTOKa3aTesiel B y3KOM MPUOPEKHON 30He B UIOHE U CEH-
Ts0pe TpeacTaBIeHo Ha puc. 8 1 9. B 11e10M 0HO MoKa3ao, YTo B KOHIIE BECEHHETO THIPOJIOrUTIECKOro
nieprona (utoHb) 2020 1. coyepkaHue KUCIopoa ObUI0 HECKOJIBKO Huke, yeM B Mae 2018 u 2019 rr.,
YTO CBSA3aHO ¢ OoJiee BLICOKOH TeMnepaTypoil Boasl B vioHe. Okucnsemocts u BITK; cyiecTseHHO He U3-
MEHWINCH, 332 UCKIoueHueM 3HayeHnid BIIK Ha rpanuie 3anoseaHuka (3 mr/i), kotopsie B 1,5 pasa
MIPEBBIIIATIM BEPXHIOK IPAHUITy COTJIACHO PHIOOXO3AKCTBEHHBIM HOpMaTBaM. Cpe/lHre KOHIICHTPAIUH
OMOTeHHBIX JIEMEHTOB TaKKe CYIIECTBEHHO HE N3MEHWIUCH TI0 CPAaBHEHUIO C aHAJIOTUYHBIMU 3HAYCHHM-
savu 3a Maid 2019 r., oqHako KoHIeHTpauu ¢ocdaroB, HATPATOB M OPraHUIECKOro a30Ta ObLIH BHIIIIE
COOTBETCTBYIOLLIMX IOKa3aTese 3a mad 2018 r.
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Puc. 8. Pacnipenenenue copep:kanusi B MOPCKO# Bozie BIOJIb OeperoBoii TuHuM B paiione Kapanara
17 nrons 2020 r.: (a) — pacrBopéHHoro kuciopoza (O,), BIIKs (BODs), okucnsemocru (Oxidizability)
Y OPraHUYECKOro a30Ta (Norg); (6) — nrurparoB (NO3), ammonus (NH,), pocdaros (PO,), kpemuus (Si)
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Puc. 9. Pacnipesienenue cofepxanus B MOPCKO# BoJie BAIOJIb OeperoBoil iMHuM B parioHe Kapanara
17 centsaops 2020 r.: (a) — pactBopéHHOTO Krciopona (O,), BIIKs (BODs), okucisemoctu
(Oxidizability) m opranndeckoro a3ora (Norg); (6) — nurparos (NOj3), ammonus (NH,), pocdaros (PO,),

KpemHusi (Si) 1 opraHuteckoro gocdopa (P, )
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B koHnIle rugponoruyeckoro jiera (ceHTSIOpb) 1o cpaBHeHHIO ¢ MioHeM 2020 T. HaOMIOAAIOCH TMO-
BBIIIIEHHOE COZIEP’KAHUE PACTBOPEHHOIO KMCIOPOAA W MOHMKEHHbIE KOHLEHTPALMU HEOPraHU4ecKUX
OuoreHHbIX BerecTB. KoHIEHTpamy opranrmyeckoro a3ora u ¢ocopa, HampoTHB, ObUIN BHIIIE B CEH-
Ts0pe. B MpocTpaHCTBEHHOM OTHOIIEHUM B TeYeHHE OOOMX CE30HOB YETKO MPOCIIECKUBAICT MAKCUMYM
conep:xanus kuciaopoga u BITKs u MmuHuMyMm coznepxanusa kpeMHus U ocdaroB Ha TpaHULIE 3aII0BE-
HuKa. KoHneHTpamms pactBopéHHOro Krcnopona B ceHtssope 2020 r. Ha rpaHuIle 3armoBeHUKa Oblia
BBIIIIE, @ B paiiOHe TUIsIKa — HIKE COOTBETCTBYIOIINX MOKazaTesel 3a ceHTs10pb 2017 u 2018 rr. Cpenu
YeTHIPEX OeperoBbIX CTAHLMIA JIOKAIbHbI MAaKCUMYM PACTBOPEHHOIO KUCJIOPOJA Ha IPaHULE 3arloBe-
HMKa U JIOKAJIbHbII MUHUMYM B pailoHe IUIskKa HaOJTo1a/IuCh PAKTUYECKU BCera ¢ Hayasla Haomo/e-
U B 2017 r. OpHako cofepkaHue OMOTEHHBIX JIEMEHTOB Ha STHUX CTAHUUSAX OTHOCUTENBHO APYTUX
BapbUPOBAIO O€3 HATUYMS YCTOMUMBOM MPOCTPAHCTBEHHON 3aKOHOMepHOCTU. Tak, B ceHTA0pe Ha rpa-
HUIIe 3aroBe/IHNKa MUHUMYM (ocatoB Obl1 00HapykeH ToibKko B 2020 T., KOHIIEHTPAIUs KPEMHUS
B pa3HbIe rofipl (UIyKTYMpOBaja OT MUHMMYMa K MakKCUMyMy, @ MUHUMYM HUATpatoB B 2017 u 2019 rr.
YepeoBaJIC ¢ MX MPOMEXYTOYHbIMU 3HaueHuAMH B 2018 u 2020 rr.

B nieniom B centsaope, B iepuosn ¢ 2018 o 2020 rr., 10 BCeM YeTHIPEM CTaHIIUSM OTMEYaJIOCh CHU-
’KEHHEe PAaCTBOPEHHOIo KpemMHHUs, pocdaroB, OPraHMYecKoro a3ora U OKUCISIEMOCTH, YTO, BO3ZMOXKHO,
CBSI3aHO C YMEHBIIIEHUEM 3arps3HEHHOCTU NMPUOPEKHOW aKBAaTOPUM OEPEeroBbIMH CTOKAMH B JAHHbIN
ce30H. KoHnieHTpaiys aMMoHMs octaBasiach Ha ypoBHE 2019 T., CHU3MBIIKCH B HECKOJIBKO Pa3 MO CpaB-
HEHUIO C aHAIOTMYHbIM neproaoM 2017-2018 rr., a KOHLIEHTpalMs HATpaToB nocie crnaaa B 2018 r.
Y 3HaYMTesIbHOrO NoBbieHus B 2019 r. Bo3BpaTuiack Kk cpeqHuM 3HaueHusiM. B paitone Ky3bmuueBbix
KamHeii B 310 BpeMst KOHIIeHTparuu (ocdaToB ¥ KPEMHUs JOCTHUIIA CBOETO a0COMIOTHOTO MUHIMYMa
3a BECh YETHIPEXJIETHUI NIEPUOl MOHUTOPUHTA HAa OEPEroBbIX CTAHIUSIX, YTO MOKHO OObSCHUTh UHTEH-
CUBHBIM Pa3BUTHEM AUATOMOBBIX.

B wione 2020 r. B paiioHe IUIska ObLTM 3apEerMCTPUPOBAHBI PEKOPIHO BBICOKHE JIISI BECEHHETrO
ruziposormyeckoro ce3ona 3HadeHust BIIKs u opranmueckoro ¢ocdopa. IlprmunHoit Tomy ObUIO, TO-
BUJIMMOMY, 0OJiee UHTEHCHBHOE IIBeTeHHe (PUTOIUIAHKTOHA B MIOHE 10 CPABHEHHIO C MaeM IMPOILIBIX
JIeT 3a CU€T OoJiee CHIBHOTIO IporpeBa Mopckoil Bozbl. B paifone Kamueil Kyspmuua 3nauenue BITK,
B CWJIy a30THOro Je(pUIMTa, HAIIPOTHUB, OKA3aJ0Ch PEKOPOHO HU3KMM B 3TO Bpems. B mione 2020 r.
JMMHATUPOBaHUE pa3BUTUs putoruiaHkToHa 1o a3oty (N : P = 2—6) Habmonanoch Ha Bcex OeperoBbiX
CTaHIUSIX, TOTJA KaK K CEHTSIOPIO TI0 Mepe ylaleHHus OT OMOCTaHIIMY (B palloHe T'PaHUIIbl 3aIIOBETHUKA
u Kamuen Ky3pmunua) oHo cMeHsioch (pocarabiM iumutupoBanueM (N : P =17-22). TenaeHuus k no-
BhllIeHHIo oTHoueHus N : P no Hanpasienuio k Ky3pmuueBbeiM KaMHsM (Kak rpaBuiio, ¢ MUHUMYMOM
B paiioHe IUIsKa) HAOMoAanach U B MPEbIAYIIUe TObI, YTO MOKET ObITh CBSI3aHO C BIMSTHAEM XO30bITO-
BBIX CTOKOB, Ooratbix pocharamu, BOMM3M 6uoctanimu. OqHako cryda pocdarHoro TMMUTHPOBAHUS
BII0JIb O€PEroBOii JIMHUU paHee OTMEYAIMCh PEIKO U TIPH 3TOM COBCEM HE OTMEUTUCh B CEHTsIOpe. Biu-
sTHUE XO30BITOBBIX CTOKOB OYHMCTHBIX COOPYXEHUIA B paiioHe OroctaHiuu B vioHe 2020 r. ObIJIO 3aMETHO
Y IO MOHOTOHHOMY YBEJIMYEHUI0 HUTPATOB, AMMOHMSI U opraHuyeckoro azora or Kamueinn Ky3zpmuua
[0 CTaHIMM Y Tipryasia (OYMCTHBIE COOPYKEHUS). AHAJIOTMYHAS POCTPAHCTBEHHAS TEHICHIMS HAOMI0-
JaJace AJis1 HUTPAToB U KpemHus B Mae 2018 r. v 11 kpeMuus B Mae 2019 r., HO HMKOI1a He OTMeJasach
B CeHTsI0pe. BeposITHO, 3T0 0OBSICHSETCS TEM, UTO B CEHTSAOpE CYNIECTBEHHYIO POJIb B TIPOCTPAHCTBEH-
HOM pacIpe/le/IeHul TMIPOXUMHYECKUX TOKA3aTesell UrPaeT a30BOMOPCKOE TEUEHHE, NMEePEeHOCsIIee
OuoreHHbIe MOJUTIOTAHTHI U3 KypOpTHO# 30HbI KokTebenbckoi OyxThl B ctopoHy Kapanara.

B cpenHem KOHIIEHTpaluy OMOTEHOB Ha YeTHIpEX OeperoBbix craHuusax B 2020 r. He OTIMYAIUCh
OT COOTBETCTBYIOIIMX TTOKa3aTesell MPOIUIBIX JIET B Ipeesax pa3dpoca nX 3HAYCHHUH.
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BruiBoabl

B 2020 r. Bo Bpems 00enx ChEMOK TeMIlepaTypa M COIEHOCTh OBUIM BBIIIE CPEIHEMHOTOJIETHUX
nokasaresied. Ho ecam temneparypa He BBIXOAWJIA 32 MaKCHMAaJIbHbIE 3HAYEHUWs, OTMEUYEHHbIE paHee,
TO COJIEHOCTh U B MIOHE, U B CEHTSIOpe MMesia SKCTPEMAJIbHO BHICOKHE 3HAYECHMUSI.

B uioHe B y3Ko0il MpuOpeXHOI 30He, Ha PaCCTOSHUM OKOJIO | KM, AMara3oH W3MEHYMBOCTH TeMIIe-
parypsl Briepsble 3a 4 roga cocraBui noutu 2,5 °C (panee okoso 1 °C). O4eBUIHO, YTO ITO CBA3AHO
c 6oree CHIIbHBIM IPOrPEBOM MEJIKOBOIHBIX 30H B MIOHE TI0 CPABHEHHIO C MAeM.

OCOOEHHOCTBI0 MIOHBCKOM ChEMKH ObLIM MOBBIILIEHHbIE 3HAYEHUSI COJIEHOCTU B MPUOPEKHBIX paii-
OHax. JTO CBA3AHO C MPOXOXKJIEHUEM MOPHUCTEH MOTOKA PACIPECHEHHBIX BOJ, (TpaHC(OPMHUPOBAHHBIE
A30BOMOPCKUE U «KaBKa3CKHE») CEBEPO-BOCTOUHON YaCTH MOPSL.

BenmunHel Kucaopoa Bo BpeMsi ChEMKH 16 MIOHS UMENTH I0CTAaTOYHO PABHOMEPHOE paciipe/ie/ieHre
n 6pun Bbime [TJIK (4,2 M/ v 40 % HachIeHWsT) COIIACHO PhIOOXO3SMCTBEHHBIM HOPMAaTHBaM. Y POB-
HU KOHIIEHTPAIMMA PACTBOPEHHOIO KHUCJIOPOJA, NOJIyYEHHbIE HAMU B HACTOAILEE BPEMs, TPAKTUYECKU
HE OTVIMYAJIICh OT TAKOBBIX, MOTyueHHbIX paHee. Bemmunnsl BITK 5 Ha Beeit akBatopuu Oblu Hike TTIK.
NzmenunBocts BeaunH BIIK s ot roga k rogy (¢ 2005 no 2018 rr.) nmena TEHASHIUIO K MOBBIILEHUIO
3HAUYEHU.

o Benmmunnam koappumenTa 3arpsasHenus (K, ), paaoro orHomenuio bIIKs k okucigemocty, nc-
CJIEyeMYIO aKBaTOPHIO MOXKHO XapaKTepU30BaTh Kak «He3arpsA3HEHHYI0», OCKOJbKY K, paccunTaHHbIi
Juist Beelt aksaropud, Obut Meree 1,0. MHrepan usmenunBoctr Beanaut C,, NOTYYEHHBIN B HACTOSI-
1iee BpeMsl, IIPAKTUYECKU COBIIAJIAET C TAaKOBBIM, TOJIyYEHHBIM PaHee, YTO YKa3blBAET Ha OTCYTCTBHUE
HaKOIUIEHUS] paCTBOPEHHOIO OPraHWYECKOro BelllecTBa. bUoreHHsle BelecTBa UMeNIU HU3KUE U OfIHO-
POIHbIE BEJTMUUHBI, XapaKTepHbIE /TSI He3arpsI3HEHHBIX MTPUOPEKHBIX BOJI.

ABTOpBI BBIPKAIOT OJIArOIAPHOCTh MJIAAIIEMY HaydHOMY cOTpyaHMKY PommonoBoii Hatambe
IOpreBHe 1 BeaymeMy unxeHepy bornanoBoii TatbsiHe AJieKcaHJpOBHE 3a IOMOILb B 00paboTKe mep-
BUYHBIX JIaHHBIX, a Takxke agMuHMcTpaimu Kapagarckoil Hay4HOW CTaHIIMM — 3a MPEIOCTABJIECHHYIO
BO3MOKHOCTb IIPOBOJUTH MCCIIEIOBAHUS B AKBAaTOPUY 3aII0OBEIHUKA.
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DISTRIBUTION OF THERMOHALINE AND HYDROCHEMICAL CHARACTERISTICS
IN THE COASTAL WATERS OF KARADAG IN JUNE AND SEPTEMBER 2020
Troshchenko O. A., Kovrigina N. P., Kapranov S. V., Bobko N. 1., Eremin 1. Yu.

A. O. Kovalevsky Institute of Biology of the Southern Seas of RAS, Sevastopol, Russian Federation,
e-mail: maricultura@mail.ru

Abstract: The results of the study of thermohaline and hydrochemical characteristics measured in June
and September 2020 in coastal waters of Karadag Nature Reserve and Koktebel Bay were presented. Unprece-
dentedly high salinity values were noted, which reflect the salinization trends over the last 8-9 years. High oxygen
supply throughout the water column under study and no oxygen deficiency in the bottom layer were demonstrated.
From the BODj5 values (below the maximum permissible level, MPL), oxidizability (whose mean value is below
MPL), and the pollution coeflicient K3 (BOD5 / oxidizability) not exceeding 1.0, the water area can be ranked
as unpolluted. The range of dissolved organic matter (C,,;) variation in June 2020 practically matched those
obtained in previous years and showed no organics accumulation. From the mineral-to-total phosphorus ratio
values P, : P, <30 % (at 12 out of 14 stations) and high concentrations of silicate and phosphate, the impact
of the Azov Sea waters on the hydrochemical structure of the water area under study was revealed. The distri-
bution of the hydrochemical characteristics in the 2-m-wide foreshore area was uneven and was characterized by
increased nutrient concentrations as compared to the nearshore waters. Given the low oxidizability values, no
organic matter accumulation in the 2-m-wide foreshore area was noted.

Keywords: thermohaline and hydrochemical characteristics, Azov Sea waters, Karadag nearshore, Koktebel Bay
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