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KAPBOHATHASI CUCTEMA BO/JI P. YEPHOHI U
30HbI BUOTEOXUMHNYECKOI'O BAPBEPA
P. YEPHAS - CEBACTOIIOJIBCKASA BYXTA (HUEPHOE MOPE)

[IpoBeneH ananu3 KapOOHATHOM CHCTEMBI BOA p. UepHOU Ha OCHOBE AHHBIX JKCIIE-
JTUITMOHHBIX HccnenoBanuil momydeHHbIX ¢ 2008 mo 2011 r. Tloka3aHbl ce30HHBIE U3MeE-
HEHUS KOHIIEHTPAlUH KOMITOHEHTOB KapOOHATHOW CHCTEMBI, OOIIET0 pPacTBOPEHHOTO
HEOPTaHWYECKOTO yTJIepo/ia U BETUYNHBI PABHOBECHOTO MAPITUATBHOTO YTIICKUCIIOTO Ta3a
B BOJAX PEKH W OTNpeAesieHbl N3MEHEHUSI WX COOTHOIICHUH MO PyCiTy peku. PaccauraHbl
XapaKTePUCTUKN OMOTeOXMMHIIecKoro Oapbepa p.UepHas — 6.CeBacTomnoabCKasl.

KJIIOUEBBIE CJIOBA: kapboHamuas cucmema, Ouoxumuueckuti Oapvep, pekd
YepHas.

CopepkaHrne KOMIIOHEHTOB KapOOHATHOW CHCTEMBI B BOJE SIBISETCS UyB-
CTBUTEJNBHBIMHA HHAMKATOPOM Ha OHOTHYECKME ¥ aOWOTHUYECKUE TMPOIIECCHI,
NPOUCXOSIINE B aKBadKOCHCTEMaX. B 30HaX OHOreoXuMHYECKHX OaphepoB Mpo-
HCXOANT PE3K0e M3MEHEHHE COJEHOCTH, TUAPOANHAMUYECKOH 00CTaHOBKH, MOP-
(HhOJIOTMYECKUX U CEIUMCHTAlMOHHBIX IPOIECCOB [1], KOHIECHTpAI[MK PacTBO-
PEHHBIX COJIeH W B3BECH, YETKO MPOSBISICTCS, TaK Ha3bIBACMBIi, MapTrUHATBHBIN
¢unbTp [2]. I3sMeHeHMs KOHIIEHTPAIMKA PACTBOPEHHOIO KHUCIIOPOIa U JUOKCHIA
yriepoja, MOBIEKYT 3a co0Oi M3MEHEeHHWe BOaoponmHOro mokazarens (pH) u
OKHUCIIUTEIIEHO-BOCCTAHOBUTENEHOTO moTteHnana (Eh), u, kak pe3ynbrat, TpaHc-
(dopmanuo TPOIEccOoB MNPOMYKIMA W JECTPYKIUU TEPBUYHON TMPOIYKIINH,
NPOIIECCOB JIBIXaHUSI W MUHEPaM3allii, COOTBETCTBEHHO, BJIEKYT 3a cOOOM
U3MEHEHHE COOTHOIICHUH KOMIIOHEHTOB KapOoHaTHOW cucTteMbl — OydepHoit
CHCTEMBI IOBEPXHOCTHBIX U OCHOBHOW Oy(epHOH CHUCTEMBbI MOPCKHX BOJ.

HmeHHO 1O3TOMY C/IBUTH KapOOHATHOTO PABHOBECHS TO3BOJISIOT BBISBUTH
0COOCHHOCTH OapbepHOM 30HBI, IOHATH MEXaHH3M (GOpPMHpOBaHHS OrOIKETa
yIaepoia B ACTYapHH, MPEAJIOKUTh KOHICNITYaIbHYI MOJETh PETHOHAIBHOTO
KpPyroBOpOTa yTiIepoaa.

Onenkn BomHOTO Oaymanca CeBacTOMOIBCKON OYXTHI ITOKA3bIBAIOT, UYTO
aTMoc(epHbIe 0CaJIKH, UCTIAPEHUE, XO3SIHCTBEHHO-OBITOBBIC U JTUBHEBBIC CTOKU B
cyMMe cOCTaBISIIOT 0koio 30 % o6béma CeBacTomodbCKONH OYyXTHI, B TO BpeMs
KaK rosoBoil o0beM ctoka p.Uepnoit 70 % [3]. B [4] Obl1 BBISBIEH CyIIECT-
BEHHBII BKJIan Boa p.YepHoit B moctymienne HCO; noHOB B OyXTy, COOTBET-
CTBEHHO, U B OIOJKET HEOPraHUYECKOTrOo yriepoia B meiaoMm. HecmoTps Ha 37O,
BOIPOC O COCTOSHUU KapOOHATHON CHCTEMbl BOJX PEKM W €€ BIUSHUH Ha
COOTHOIIICHHE KOMIIOHCHTOB KapOOHAaTHOH cuCTeMbl CeBacCTOMOILCKON OYyXTHI
panee He o0Cyx)aancs.

Lenpro HacTOANMX HMCCIENOBAaHUM OBIJIO OIpeneleHre MPOTSHKEHHOCTH U
KOHTPACTHOCTH OMOTeOXUMHUYECKOTo Oaphepa p.Uepras — CeBacTomoascKas 0yx-
ta (YepHoe Mope), pacyeT KOHIEHTpalluii KOMITIOHEHTOB KapOOHATHOW CHCTEMEI B
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Puc.1.Cxema craniuii otbopa npo6 Ha p.UepHOIA.

30He Oapbepa W BBIABICHHE OCOOCHHOCTEH WX COOTHONIEHWH B 3TOW YacTH
CHCTEMBI «pEKa-MOpe», a TakKke ompeleieHHe Bkiaza p.UepHoil B OromkeT
HeopraHuyeckoro yriaepoga CeBacTonoIbCKON OyXTHI.

Cxema craHImit 0TO00pa pod mpecTaBiieHa Ha puc. 1.

H3mepenne KOMIOHEHTOB KapOOHATHON CHCTEMBI OCYHIECTBISUIOCH C (eB-
pass 2008 1. mo 2011 r. B mpob6ax Boxel, 1o 2010 1. onpeaensiyn, Benuuuny pH,
o0mryro menoyHocts, B 2010 — 2011 rr. — TCO, u pH, a takxe Temmepatypy H
coneHocTh (st ¢T.9, paiion MHkepMaHckoro Mocta). XUMHUYECKHI aHAIIU3 MPOO
MIPOBOJMJIIN B COOTBETCTBHH C PYKOBOJCTBOM [5].

Ha puc.2 mpencraBieHsl xapakTep M3MEHEHHWH KOHLEHTpAUMUH MPOAYKTOB
JUCCOLMAIMN YTOJIbHOM KUCIIOTHI IO TeUSHHIO p.YepHOM.
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Puc.2.V3MeHeHNne KOHIEGHTPAIINA MPOIYKTOB IMCCOIMAINH YTOIBHOM
KHCIOTH 1o Teuenuto p.Yepuoii: CO; (m), CO;* (A), HCOy (o).
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Cpennsis BenmmunHa 7CO, BBITIE I PEKH, YeM IS 30HBI OMOTEOXUMHYEC-
KOTO 0apbepa OOJBIIYIO YaCTh T0/1a, YMEHBIIASCh OCEHBIO 10 3HAUEHUH 1ECSITOH
CTaHIINY, B TO BpeMs KakK Ha CT.9 OHA CTaOMIIbHA M Pa3HUIA MEXAY 3HAYCHHUSIMH
He mipeBbimaet 3 %. O4eBUAHO, YTO OO0Iee COJepKaHHE PACTBOPEHHBIX (OpM
HEOPraHUYEecKOro yriepoja 30He OMOr€OXHMHUYECKOro pe3ko magaet. Hanbonee
BEPOSTHOW Y OYEBUAHOUN MPUYUHONW MOXKET OBITh BBINMAJCHUE B OCAIOK KapOOHa-
TOB KaJIbIIUA ¥ MarHus. B mo0Oom cirydae pe3koe cHmkeHne konmentpauu 7C0O,
MOJKET OBITh HHAUKATOPOM MapTHHAIBHOTO (QHIBTPA U €r0 MOYKHO HCIIOJIB30BAThH
JUTSL OTIPEJICIICHUS IIUPUHBI 1 KOHTPACTHOCTH OMOTCOXMMHYECKOTO Oapbepa.

Hcxons 3 BENMYHUHEBI CPEHETO MHOTOJICTHETO 00heMa cToka p.UepHoii [4],
BEJIMYMHA BKJIa/Ia PEKU B OIO/DKET HeOpraHmdeckoro yriepoaa CeBacTomoIbCKoi
OyXxThI cocTaBisia B mepuon Hadmoaenus 2250 — 2300 T B roa.

Cpennee 3nauenue fCO, (puc.3, 6) Wi peyHBIX BOJ MNPEBBILIANIO B Pa3bl
BenmmuuHB! fCO, B 30HE CMEIICHHS OT JBYKPATHOTO 3UMOHM M OCEHBIO, A0 Ooiee
YeM JIECATUKPATHOTO JICTOM, U, Ha BCEM MPOTSHKEHUH PEKH, MPEBHINIANI0 3HAYE-
Hue pCO, B atMocdepe, Kak yke 0TMedanoch Bbiie. Ce30HHBIN X0 U3MEHEHUI
(hyTUTUBHOCTH B 30HE CMEIICHHUS UMEET MPAKTUIECKH MPOTHBOTIOIOKEHHBIN Xa-
paKTep, YeM JJIs PEeYHBIX BOJI: BECEHHE-JIETHHE 3HAYCHHs ObUTH MaKCHUMaJIbHBIMHU
JUISE. PEKM U MUHUMAILHBIMUA IS CT.9 W, HAa000pOT, OCEHBIO W 3UMOW MUHH-
ManbHBIe BemnauHbl fCO, HAOIIOMaTUCh B PEYHON BOJIE, MAaKCUMAJILHBIE — B CME-
maHHeIX Bogax. Kak 7CO,, tak u fCO, MOXKET CIIy)KUTh TTOKa3aTeeM OHOTCOXH-
MUYECKOTO Oapbepa W HWCIOIb30BATHCS IS ONPEACICHHUS €r0 XapaKTePUCTHK,
nocKobKy rpaaueHTsl fCO, B 3TOH 30He TakkKe 3HAaUnTeNbHbI, Kak u ajst 7CO,.

YunuTbiBas TOMy4YeHHBIE TPAAMEHTH KOHIIEHTPAIMH KOMIIOHEHTOB KapOo-
HATHOW CHUCTEMBI, MAPTHHAIBHBIN (DMUIBTP HAXOIUTCSI MEXKIY CT.6 U 9, a ero mpo-
TSOHKEHHOCTH cOoCTaBisieT 4,1 kM. C y4eTOM yBEITUYCHUS TPOTSHDKEHHOCTH 30HBI
ouoreoxummaeckoro 6aprepa ¢ 1,27 1o 4,1 kM ObBUIM TepecYnTaHbl TPATUCHT U
KOHTPACTHOCTh, MPEACTaBICHHbIC B Ta0.1 1 2.

BcnenctBrue ocoOCHHOCTEH MUTAHUS PEKH 00BEM CTOKA HOCHUT BBIPKEHHBIN
MaBOJKOBBIH Xapaktep. CoritacHo [6], aBOJKOBBIM CYMTACTCS MEPUOJ C AeKaOps
IO aIpeltb, @ MEKEHHBIM — C Mas 1Mo HOsA0ph. C yueToM 3TOH 0COOCHHOCTH, aHa-
JIU3 pacCMaTPUBACMBIX TOKA3aTelIei BBITOIHEH OTICIBHO ISl MaBOJKOBOTO U
MEKEHHOTO MEPHUOJIOB.
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Puc.3.Ce3onnsie usmenenus TCO, (a) u fCO, (6) Ha cT1.9 (crumomrHas
JTUHUS, ®) U Jp. CTaHIUAX (CcpenHee 3HaYeHHUe) p.UepHOH (MITPUXITYHK-

TUPHASI TUHUS, O).
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Tab6numa 1.I'paguent GuoreoxumMudeckoro dapbepa.

Jata | s | pH | Ak | TCO, | [CO) | HCOS | CO¥ | fCo,

MEKCHb
15.05.2008 -3,283 -0,051 66,8 77,1 6,5 74,5 -38 98,9
23.10.2008 -3987 -0,051 -87,8 —79,0 5,7 -81,6 3,1 57,5
09.06.2009 -3,606 -0,062 —-28,6 —16,5 8,2 -209 -39 1338
18.09.2009 -3978 0,031 -160,0 -1624 -28 —-159,1 -0,5 -120,2
MTABOJIOK
21.02.2008 -3,222 0,027 29,0 26,6 -15 27,0 L0 =593
22.12.2008 -2,758 0,100 —-83,1 -1054 -20,2 -—87,2 2,0 —400,7
13.03.2009 -3,130 0,011 50,1 49,1 -0,2 48,4 0,8 -242
11.02.2010 -3,839 0,024 2129 2110 0,5 208,0 24 -249
22.04.2010 -3,684 -0,055 433 52,7 7,2 479 =23 1320
04.02.2011 -3,481 0,007 112,7 113,7 1,6 111,5 0,6 —-8,6

Ta6numa 2.KOHTpacTHOCTh OHOTCOXUMHUECKOTO Oaphepa.

mra | S | pH | 4 | 1C0, | [cO) | HCOY | coi | o,

MEKCHb
15.05.2008 0,014 0,975 1,08 1,09 1,95 1,09 0,59 1,54
23.10.2008 0,008 0,975 0,89 0,90 1,60 0,89 0,48 1,24
09.06.2009 0,013 0,969 0,96 0,98 1,93 0,97 0,47 1,48
18.09.2009 0,009 1,015 0,80 0,79 0,64 0,79 0,94 0,50
MaBOJIOK
21.02.2008 0,013 1,013 1,04 1,03 0,87 1,03 1,20 0,72
22.12.2008 0,012 1,052 0,89 0,87 0,36 0,89 2,19 0,32
13.03.2009 0,012 1,006 1,06 1,06 0,98 1,06 1,13 0,87
11.02.2010 0,015 1,012 1,26 1,25 1,04 1,25 1,50 0,89
22.04.2010 0,012 0,973 1,06 1,07 1,81 1,06 0,62 1,64
04.02.2011 0,014 1,003 1,14 1,14 1,16 1,14 1,10 0,95

I'paguent (G) Oapbepa XapakTepu3yeT M3MEHEHHE TeOXMMHYECKHUX IOKa3a-

TeJIed B HAIPaBJICHUH MUTPALUH XUMUYECKUX DJIEMEHTOB:
G= CXI — sz
/

rae Cy; — 3HaYeHHE KOHLIEHTPALUN PacCMaTPUBAEMOT0 T€OXUMHUYECKOTO MOKa3a-
Tesst 1o Oapbepa, Cy, — ero KOHIeHTpalusl mocjie 6aprepa, / — muprHa 6aprepa.

OnHol M3 BOKHEWIIUX XapaKTEPHUCTUK OMOTCOXUMHUYECKOTO Oaphepa sBIIS-
eTcs ero KOHTPACTHOCTS (S), OHa XapaKTepu3yeTcs OTHOLICHUEM BETUYMHBI I'€0-
XMUMUYECKUX MTOKa3aTenell B HalpaBICHUH MUTPALIMK JI0 U 1ociie 6aprepa:

s-Cu.
CXZ

b
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BoiBoasbl. 1. [Ipu npoaBmKeHUN 1O PyClTy peKu K OyXTe HaOIIOaIoCh W3-
MEHCHHE KOHIICHTpAIUii KOMIIOHEHTOB KapOOHATHON CHCTEMBI M HX COOTHO-
HIEHUH C PE3KON CMEHOW Ha MPOTHUBOIOJIOXKEHHBIM XapakTep B 30HE CMELICHUS
MOPCKHX M PEYHBIX BO/I.

2. CooTHOIIICHNE U CyMMapHOE COAEp)KaHWE PACTBOPEHHBIX (OpM Heopra-
HUYECKOTO YTIIEpoJa UMENO SIPKO BEIPAKCHHBIM CE30HHBIX XapakTep, Kak B
IIEJIOM TIO peKe, TaK M B Ha OTJENbHBIX €€ yJacTKaxX.

4. Boasl pexu sBisiercss ucrounukom CO, B atmochepy. Benuuuna fCO, B
PEYHBIX BOJaX 3HAYMTEIHHO MPEBOCXOAUT 3HAYCHUS aTMOC(EPHOTO MapIIAaiib-
HOTO JTaBJICHUS BO BCE CE30HBI, CO3/aBasi MPeANOCHUIKH 1 9Bazuu CO,.

5. I'panueHTHI KOHIIEHTpAU KOMITOHEHTOB KapOoHaTHO# cuctemsl u fCO,
MOTYT CIYKUTh WHAMKATOPAMU MapTUHAIBHOTO (WIBTPAa U UX MOXHO HCIIOJb-
30BaTh JUIS OMPEACTCHHS IIMPUHBI W KOHTPACTHOCTH OHMOTCOXUMHYCCKOTO
Oapbepa, Omaromaps 4eMy YTOYHEHO MECTOIIONIOKEHHE IocienHero. baprepHas
30Ha HaXOJUTCA MEXAY CT.6 U 9, a MPOTKEHHOCTH ee cocTaBisieT 4,1 kM.

CIIMCOK JTUTEPATYPBI

1. Muxaiinosé B.H. I'maponorudeckre mporecchl B yeThax pek. M.: I'EOC, 1997. — C.
176.

2. Jlucuyvin A.Il. MaprunanpHbiii GuiabTp okeaHoB // Oxeanomnorus. 1994, tom 34, Ne
5, c. 735-747.

3. Tuopomemeoponozus n ruapoxumust mopeit CCCP. T.4. Uepnoe mope. Bemt.1. I'nn-
pomereopostoruyeckue yciosus / [Tox pen. A.M.Cumonosa n 3.H.Anpt™mana.— C.-
[16.: T'mapomereounsaar, 1991.— 429 c.

4. Oescanvui E.H., Apmemenxo B.M., Pomanoe A.C., Opexosa H.A. Ctox pexu UepHoii,
Kak (axrtop (OpMHPOBaHMS BOJHO-COJICBOTO PEKHMa M 3KOJIOTHYECKOTO COCTOSHUS
CeBacTomonbCKoi OyXTHI. // DKojormdeckast 0e30MacHOCTh MPUOPEKHON U MIeTb(o-
BOW 30H M KOMIUIEKCHOE HCIIOJb30BaHUE pecypcoB menbpa. — CeBacronons: MI'U
HAH Vxkpaunsl, 2007. — Bein. 15. —¢.57 — 65.

5. Memoouvl THAPOXUMHUUYECKHX HCCleAoBannii okeana. 1978. M., Hayka, C. 271.

Hsanos B.A., Munvkosckas P.AI. Mopckue ycThsl peK YKpauHbI U YCThEBBIE TIPOLIEC-
cbl. YueOHHK B IBYX dacTsax. — HAH Ykpaunsl, Mopckoii Tuapopu3nIecKiii HHCTH-
TyT. — CeBacromonb — 2008 — C. 806.

Martepuan noctynuna B pegaknuio 13.06.2013 r.

AHOTAILIA TlpoBeneHo aHaii3 kKapOOHATHOI cMCTeMH BOX p. YOpHOT Ha OCHOBI TaHUX
eKCTIeAUITITHIX MociimpkeHb oTpuManux 3 2008 mo 2011p. BimoOpaxkeHi ce30HHI 3MiHU
KOHIIEHTpaIlii ~ KOMIIOHEHTIB  KapOOHAaTHOI  CHCTEMH, 3arajlbHO  PO3YHMHEHOTO
HEOPTaHigHOTO KapOOHY Ta KITBKOCTI PiBHOBAYKHOTO MApIiaIbHOTO BYTJIEKUCIIOTO Ta3y B
CKJIaJi BOJ pivuKW ¥ BHU3HA4YEHi 3MiHM IX CITiBBiIHOIICHH 3a pycioM piukd. Po3paxoBani
XapaKTepUCTUKHU OioreoximMiuaoro 6ap'epa p. YUopHa — 6. CeBacTomonIbChKa.

ABSTRACT The analysis carbonate system river Chornaya water based on field survey
data that was received in 2008-2011 years. Season changes of concentration of compo-
nents carbon system and overall dissolved inorganic carbon, the value of partial carbon
dioxide in river Chornaya water are shown; changes of their relations relative to the river
channel are identified. Characteristics biogeochemistry barrier of river Chornaya — Sevas-
topolscaya bay are calculated.
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