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B nepuox 18—19 utons 2012 r. mpoBeneHB THAPOXUMUAYECKUE HAOTIOCHHS B 3CTyapuH
p. [lapTu3aHcKo#i B JIETHIOK MexeHb pu pacxome 20,1 m*/c. YcTaHOBIEHO, YTO AaJIbHOCTD
MIPOHUKHOBEHUS 30HBI CMEMICHHS COCTaBIAeT 11 KM OT ycTheBoTO Oapa pexn. PacueTHoe
«BpEMs JKU3HM» PEYHBIX BOJA B 30HE CMENICHHS IIPU TAKOM PacXoie COCTaBISET OKOJIO
JIBYX CyTOK, 3aBUCMMOCTb IIapaMETPOB COJIEBOIO COCTaBa OT COJICHOCTH NPU CMELICHUH
BOJ — KoHcepBaTuBHas. [lo muHaMHUYEeCKMM MpH3HAKAM 30HA CMEIICHUS pa3lelsaeTcs
Ha JBa paiioHa: | — 5,5 KM OT ycTheBOTo 0apa 10 MecYaHoTro mepeKara, ¢ HHTCHCUBHBIM
00MEHOM MOPCKHX BOJ B MIPUIOHHOM CJIO€ 32 IEPHOL OKOJO 12 4; 2 — BEIIIE MeCYaHOTO
nepekara, ¢ OrpaHMYeHHBIM BoJJ00OMeHOM. Bricokas nmpo3padnocTs Boj p. [lapTuszanckoii,
cabbIit BOJOOOMEH B Hadasle 30HBI CMEIICHU, XapaKTePHBI 11 MUKPOTIPUIUBHBIX pPyC-
JIOBBIX 3CTyapHEB MOIIHBIN MUKHOKJINH, TOCTABKA PEYHBIMHU BOZaMH OMOTEHHBIX BEIICCTB
CO3/1a10T OJIATONPUATHBIC YCIOBHUS JUISl IIBETCHHUS (UTOIUIAHKTOHA, B PE3yJbTare KOTOPO-
TO KOHIICHTpAIs XJopodmiuia a B 30He cMemeHus npesbimaer 40 Mxr/in. JlecTpyKius
ABTOXTOHHOI'O OPraHMYECKOr0 BELIECTBA COMPOBOXKJIAETCS aHOMAJIbHBIM ITOBEJIEHHEM
KapOOHATHBIX MapaMeTPOB U OMOTCHHBIX BEIIECTB, a TAK)KE THIOKCUEH MPUIOHHBIX BOI:
KOHIIEHTpANHs KKCIOpOoJa yMeHbIIaeTcs 10 61 MKMOJB/KT.
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Chemical water parameters in the Partizanskaya River estuary were measured on July
18-19, 2012 in conditions of low water discharge (20.1 m?/s). In these conditions, the cline of
salt water at the bottom penetrated up to 11 km upstream from the river mouth and the fresh
river water passed the estuarine zone of mixing in approximately 2 days. Salt composition of
the mixed water in the estuary had conservative dependence on salinity. By dynamical signs,
the estuary could be divided into two zones: i) zone of active exchange between the surface
freshwater layer and the bottom salted layer on the distance 5.5 km from the river mouth to
the first sandy riverbank that the fresh river water passed in 12 hours, and ii) the upper part of
the estuary with limited water exchange. The complex of water environments in the estuary, as
good water transparency, strong stratification, and high concentrations of terrestrial nutrients,
was favorable for phytoplankton blooming, so the chlorophyll concentration in the estuarine
waters exceeded 40 pg/L. Destruction of autochthonous organic matter caused anomalies in
distribution of carbonate and nutrient parameters and was accompanied by hypoxia in the
bottom layer with the dissolved oxygen content lowering to 61 uM/kg.

Key words: Partizanskaya River, Nakhodka Bay, estuary, hypoxia, nutrient, primary
production, destruction of organic matter, water dynamics, water mixing, riverbed profile.

BBenenue

Bricokast HHTEHCHBHOCTB MEPBUYHOTO MPOAYIIUPOBAHHS OPTaHNYECKOTO BEIIECTBA B
ACTyapHsIX — 3TO €CTECTBEHHBIN Tporiecc (Xmebosud, 1974; Costanza et al., 1997), compo-
BOXK/IaeMbIi AePHUIUTOM KUCIOPOAa B MPUAOHHBIX Bojax 30HbI cMerieHus (3C) (CuMoHOB,
1969). Panee (Levin et al., 2009) rumnoxcust perucTpupoBaiach B 3CTyapHusx, B TOM YHCIE
B acTyapusx pek 3ai. [lerpa Benukoro (Tumiernko u mp., 2017, B meyarn). AKTyanbHOCTh
WCCIIEIOBAHNS THIPOXUMUYECKAX XapaKTEepHUCTUK dcTyapueB 3ai. [lerpa Bemwkoro, ot-
nrgaronuxcst onopasnoodpasuem (Kommakos u ap., 2010), TpyaHO MEPEOIICHUTH B CBSI3H C
TSOKEIBIMU TIOCIIEICTBUSAMU JIJIST DKOCHUCTEMBI 3aJIMBa HapyIIEHUH KHCIOPOIHOTO peXnMa
B pesysbrare 3BTpodukanuu (3BanuHckuii u jp., 2013; Crymxkac u ap., 2016; Tumienko u
Ip., 2016).

B urone 2012 r. B Xo/1€ BBIINOJIHEHUS KOMIUJIEKCHOM ChbEMKHU B MPUJOHHOM CJIO€ BOJBI
B CpeIHEeH YacTh MPOAOIBHOTO Tpoduiist dctyapus p. [lapruzanckoii Obia oOHapykeHa
rurokcus. Llems cTarbn — aHaM3 N3MEHYHBOCTH THAPOIOTO-THIPOXUMHUIECKUX U ITPOTYK-
[IMOHHBIX XapaKTEPUCTHK BOJIbI U BBIICHECHUE IPHYUH (POPMHUPOBAHHS THIIOKCHHU B OCTyapuu
p. [lapTuzanckoit B nepuon netHeit meskenn 2012 1.

MarepuaJjibl 1 MeTOAbI

Pexa INapTuzanckasn (1o 1972 r. p. Cyuan) 3apoxxIaeTcs Ha I0’KHBIX OTpoTax XxpeoTa
Cuxota-Anusb (IIpumopckuii kpaif) u Briajgaet BOmu3u r. Haxomka B OTHOMMEHHBIH 3aJUB,
pacIoI0KEHHbIN B BOCTOUHOM yacTtu 3ai. [lerpa Benukoro u orpannyeHHbiid MmbicoM [ToBo-
potHBIM (puc. 1). DT0 onHa U3 KpymHEHHX pek rokHoro [IpuMopsks. [nomans Bomocbopa
pexu — 3120 km? B cTBope y T [Taptu3aHck (B 43 kM oT ycTbs) 1 4140 kM? B yCTHEBOM CTBOPE,
MPOTSDKEHHOCTh cocTaisieT 142 km*, CpeTHEMHOTOJISTHHI pacXo]] peku 3a nepuoj ¢ 1958
no 1980 r. paBen 31,6 u 41,9 m*/c cooTBeTcTBEHHO B CTBOpE I. [lapTH3aHCK U B YCTHEBOM
cTBope™®. Pexa u ee MpUTOKHM MMEIOT TOPHBIN XapaKTep B BEPXHEM U ITOJYTOPHBIN B HUKHEM
TeueHuu. B BogHOM pexume p. [lapTuzaHCkoil BBIIETAIOTCS 3UMHSIA MEKEHb, BECEHHEE T10-
JIOBOJIbE U JIETHE-OCEHHHE MABOJIKH, a TAK)KE TIEPUOIBI MEKEHH B JIETHUN U OCEHHUH Ce30-
HeI**. CpesHsis n1aTa nepexoaa TeMIepaTtypbl Bojibl BecHol uepes 0,2 °C B paiioHe nocra B
r. [TapTuzanck — 2 anpesnst. [locne aToro Temneparypa Bo/isl TIOCTENIEHHO PACTET JI0 aBrycTa

* MHOTOJIETHHE TaHHBIE O PSKUME U Pecypcax MOBEPXHOCTHHIX BoA cymtd. JI.: ['mapomereo-
m3nart, 1986. T. 1, Beim. 21. 387 c.
** MuorosetHue naHubie... (1986); Pecypcebt mosepxuocthbix Box CCCP. T. 18: Hansuuii Boc-
TOK, BbII. 3: [Ipumopse. JI.: Tuapomereousnar, 1977. 246 c.
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Puc. 1. Teorpadmueckoe monoxenue sctyapus p. [lapruzanckoi (3a. Haxonka, SImorckoe Mope)
U cxema cTaHnuit otdopa mpo0d Boxas! (/—/6) u 3ormupoBanus 18—19 mions 2012 r.: BD — BepmuHa
acTyapust; Y5 — ycTheBOM Oap peKu; cm. 7 — MeCYaHblii TepeKar ¢ THITOKCHEH B IIPHIOHHOM CIIO€ BOBI

Fig. 1. Scheme of water sampling and profiling in the Partizanskaya River estuary (Nakhodka
Bay, Japan Sea) on July 18-19, 2012: BO — upper zone of the estuary; ¥5 — river bar; cm. 7— sandy
riverbank with hypoxia at the bottom

(cpennemecstunble 3HaueHus 19,3 °C). MakcuMaiipHast TeMIieparypa Bojbl, 3aMKCHPOBAaHHAS
Ha nocty B I. [Taptuzanck — 27,4 °C. CpenHssis 1aTta nepexojia TeMIEpaTypbl BOABI OCEHbIO
gepes 0,2 °C — 2 nexabps*. Jlemocras B cpemneM HadnHaeTcs B T. [laptuzanck 12 nexadps,
0CBOOOXKIAETCS OTO JibJia peka 5—10 amperst™.

Ha ¢one sipko BBIpaKEHHOTO CE30HHOTO M3MEHEHHs OOLIeld MUHEpa3aliH BOJIbI
p. [aptuzanckoli, coracuo knaccupukanuu O.A. Anekuna (1970), oTHOCATCS K THIPO-
kapOoHarHO-KanbIeBomy Triry (IlaBmoBa u np., 2015), ¢ MEUHUMaIBHON aHTPOMOTCHHON
Harpy3koi (Bax u ap., 2017) 1 OTHOCUTENTFHO HEBBICOKIMHU KOHIIEHTPALIUAMH OMOTEHHBIX
BemectB (LymekuH 1 mp., 2009; Baxkosa, 2017).

3aauB Haxojaka, pacnonarasch B pailoHEe ¢ CE30HHOW M3MEHUMBOCTHIO KIIMMAaTHYC-
CKHUX YCIIOBHI M CBA3aHHOU C HEH N3MEHYMBOCTBIO aTMOC(EPHON UPKYIISLINH, TIOIBEPKECH
CE30HHOMY paCIpECHSIOLIEMY BIUSHHUIO PEUYHOTO CTOKA. Takxke Ha THAPOJIOTHYECKUI
pexxum 3ai. Haxonka oka3pIBalOT BIMSHUE BOZOOOMEH C SIMOHCKUM MOpEM U pas3sinuHbIC
JUHAMHU4YECcKre (aKTopbl.

MuHuMalIbHas TEeMIIEPaTypa BOZbl B TEUEHHE I'0fla Ha OBEpXHOCTH 3a1. Haxonka Ha-
6mroaeTcs B sHBape-(eBpae, a MakcuMaibHasg — B aBrycte. ConmacHo JaHHBIM ITyHKTOB

* MHuorosnetaue JaHHble... (1986).
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I'MC wmric IToBopotnsiit u . Haxonka B mepuon ¢ 1918 mo 1964 r. cpennsis nara nepexona
TemnepaTypbl Bozibsl BecHoit uepes 0 °C — 31 mapra. [Tocie aToro Temneparypa BobI TOCTe-
neHHo pactet 10 20,5 °C B cepeaune aBrycra. MakcuManbHasi cpeiHeMecsiuHas TeMIeparypa
BOJIBI B aBrycte Ha nocty B I. Haxoaka — 26,8 °C. [locTeneHHOe NOHMKEHUE TEMIIEPATyPhI
BOJIbI B OCEHHHE MecsALbI conpoBokaaeTcs nepexonoM yepes 0 °C 1 nexadbpst (CynpaHoBud,
Sxynun, 1976).

B ce30HHOI M3MEHYMBOCTH COJEHOCTH BOABI B 3aj. Haxonka HabmiomaeTcs Mu-
HUMYM JIETOM U MaKCHUMYM 3MMOM, UYTO OMpEAeNseTcsl BHYTPUTOJOBBIMHU KOJIEOAaHUSIMU
ctoka p. [Tapruzanckoii. [To nanasiv Habmonenust 'MC Ha myHKTe MbIC [I0BOpOTHBINH MH-
HUMaJIbHOE 3HaU€HHE COJICHOCTH B 3amBe (0KoJ0 30 %o) XapakTepHO I HOBEPXHOCTHBIX
BOJI B MIFOJIE-aBTyCTe, @ MaKCuMasibHOe (Ooee 34 %o0) HaOIromaeTcs 1Mo Beeil BOMHOW TOJIIE
B HOsIOpe-aekaope.

[IpunnBHBIE KOJIEOAHUS HOCST HENPABUIIBHBIA MONYCYTOUHBIA Xapakrep. CpemHss
BeJIMUMHA CU3UTMHHOIO npuirBa B 3ail. [letpa Benukoro konednercs ot 15 mo 20 cm (Ilo-
JlopBaHoOBa U Jp., 1989), uTo mo3BomseT oTHECTH AcTyapuil p. [lapTH3aHCKON K MUKpOIIpH-
nuBHBIM dcTyapusMm (Davis, 1964).

HecmoTps Ha HOBBILIIEHHYO aHTPOIIOI€HHYIO HAarpy3Ky, CBS3aHHYIO C IPOMBILUICHHO-
cThio . Haxonka, BocTounas yacth 3ai. [lerpa Bennkoro nveet HU3KHM TPOPUICSCKII cTaTyC
B CBSI3M C MHTCHCUBHBIM BOJJOOOMEHOM IENb(OBBIX BOJ C OTKPBITON YacThiO SITOHCKOTO
Mops (3BanuHCKHi U ap., 2013).

18—19 urons 2012 1. Ha 16 cranuusx (puc. 1), pacrnonokeHHbIX BAOJIb TpoQuIs Hau-
OonbIIMX ITYOUH, ObIIIM 0TOOPaHBI IPOOBI BOJBI C TOBEPXHOCTHBIX X IPUIOHHBIX TOPU30HTOB,
a TaKKe BBIIOJHEHO THAPOIOTHYECKOE 30HANPOBaHNE BOAHOM Tommu. OT60op nmpod BOIBL,
aHaJIN3 THAPOXMMHUYECKHUX XapaKTEPUCTUK M pacyeT MapaMeTpoB KapOOHATHOM CHCTEMBI
MIPOBOAMIIN IO CTAHAAPTHBIM M aBTOPCKUM METOIWKaM, MOAPOOHO M3JIOKEHHBIM paHee
(Mertogapl..., 1988*; Tumenko u ap., 2005). [l 30HIUpOBaHMS UCIIOIB30BAIA KaHAICKHIMA
npodunorpad RBR-XRX620, 06opynoBannbiii komruiekrom CTD-naTankoB, a Takxke JaTdu-
KamH (DIII00peCIeHIINT XJI0pOo(HIa @, MyTHOCTH U (POTOCHHTETHYECKH aKTUBHON pagualiin
(DAP). PaboTsI ObLTH TIPOBE/ICHBI 32 JIBA JTHS C MTPHUBSI3KON K OTIIMBHOM (a3e B iepuox ¢ 8.00
1o 12.00 gac B mepBEIit B BTOPO#t IeHb HA CTAHIHSIX COOTBETCTBeHHO 1-9 11 10-16 (puc. 1).

Pe3yabTaThl M UX 00CY:KIEHHE

JlaHHbIe THAPOTIOTHYECKOTO 30HANPOBAHNS (pUC. 2) TO3BOIIIN IPUOTUZUTENBHO Ol1e-
HHUTh 00BEM NPECHOI BozbI B paiione 3C — okouo 2,75 - 10° m* (cnoii Boabl 1 M, cpenHsist
mmpuHa peku 250 M, nansHocTh poHuKHOBEeHUS 3C 11 kM). 3Has pacXox pekH B IEPHOJ
cbemk B mionie 2012 1. (20,1 M3/c), MOXKHO paccuuTaTh BpeMs, HEOOXOMMOE IS TIOJTHOM
3aMeHbI IpecHbIX BoA B 3C (BpeMs «xu3Hm» npecHbIX Box (flushing time)), mo n3BectHOMY
cootHomennto (Priya et al., 2012)

T = V/0. (1)
3neck 7,— BpeMs «KU3HI» IPECHBIX BOJ B 3CTyapHu; V' — 00beM NpecHbIX Box; ) — pacxoxn
pexu. sz cootHotreHus (1) cnemyert, uto BenmuwmHa 7= 38 9 /U1 pacxo/ia BOABI B JIETHIOO
MexeHb. Pacxos BOIbI CHIIBHO 3aBUCHUT OT ce30Ha. [Ipy MUHUMaIbHOM pacxoie B 3UMHMN
ce30H (0KoJI0 7 M*/C) BpeMst «KHU3HI» YBEIUYHUBAeTCsI /10 4 cyT. B BeceHHee MoIoBO/IbE TPH
pacxoze peku 73 M*/c oHO cokparaetcs 10 4,5 .

Bpems «oxu3nn» Mopckux Bozi B 3C OIpeaensercss COOTHOIEHUEM MPOAOIIKUTENb-
HOCTH ¥ MHTEHCUBHOCTH ITOTOKOB MPSIMBIX U OOPATHBIX TEUCHUH B MIPUIOHHOM CJIO€ BOJIBI
B paiioHe ycTbeBOro cTBopa. MccienoBanue BHyTPUCYTOUHONW M3MEHUYMBOCTH JIWHAMUKH
BOJ B dCTyapuu p. [lapTu3zaHCKo# MOKa3ano HAIHMIHAE YCTOMIMBOTO OOPAaTHOTO TCUCHUS B
MPUIOHHOM CJIOE BOJIBI (B HANIPABJICHUH PEKH) CO CKOPOCTHIO J10 18 cM/c B Maiibie BOJIbI U B
npuirBHYIO (hasy nepuosa netHeit mexxeHn (CeMKUH U JIp., B Ie4aTH). TedeHue ¢ ykazaHHOU
CKOPOCTBIO 00ecIeunBaeT MPOHUKHOBEHHE MOPCKOM BOJBI 3a TIepHol MeHee 12 4 10 mecya-

* MeTobI THAPOXUMHUYICCKUX HCCIICIOBAHIA OCHOBHBIX OMOTCHHBIX dnieMeHToB. M.: BHUPO,
1988. 118 c.
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Puc. 2. I3MeHYHBOCTD XapaKTEPUCTUK BOJIBI ITO JAHHBIM 30HIMPOBAHUS B IIPOIOJIHLHOM ITPOQHIIC
HanOoJBLINX TyOuH dcTyapus p. [laptuszanckoit 18—19 uronst 2012 1. mpu pacxoze peku 20,1 m*/c:
a — COJICHOCTB BOJIbI, %o0; 6 — KOHIICHTpAIMs XJIOPO(DHIUIA ¢, MKI/JI; B — MYTHOCTb B €AMHHIIAX
«formazin turbidity units»; r — QoTocunTeTHYeckn akTuBHAs paxuanusg (DAP); samrpuxoBaH cinoit
Boziel ¢ DAP menee 10 Mmrmonb kBaHTOB/M?c. CiieBa — peka, crnpaBa — Mope. OTcueT pacCcTOsHUSE
— OT IpebHs yCThEeBOTO Oapa pexn

Fig. 2. Variation of water parameters measured by sonde-profiler on the transect along the
maximal depths in the Partizanskaya River estuary on July 18-19, 2012, in conditions of the river
discharge 20.1 m*/s: a — salinity of water, %o; & — chlorophyll a concentration, pg/L; B — turbidity,
formazine turbidity units; r — photosynthetically active radiation (FAR), uM quantum/m?s. River is
on the left, sea is on the right, distance counting is from the river bar

HOTO TIepeKaTa ¢ HaOIIoaaeMou THITOKCHEH (B paiioHe CT. 7), pacmoiIoKEHHOTO B 5,5 KM OT
ycTheBOro 0apa. O4eBHIHO, YTO MPU TAKOH HHTEHCHBHOCTH BOJIOOOMEHA B ITPHIOHHOM CJI0€
Ha y4yacTKe OT YCThEBOTO 0apa JI0 yKa3aHHOIO IMepeKara MOPCKUE BOJbI OyIyT 3aroiaHsTh
pyci0 3cTyapusi 0e3 H3MEHEHUS COJICHOCTH, YTO MbI U BUJIUM B JISHCTBUTEIBHOCTH (PHC. 2,
a). B pesynbrare pa3BUTON 3cTyapHON MUPKYISAIUU (HOPMHUPYETCsI BRICOKAsE YCTOHYHUBOCTh
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CJIOEB BOIIBI C MOIIIHBIM MTUKHOKIMHOM, YTO XapaKTEPHO TSI MUKPOTIPUIUBHBIX PYCIOBBIX
actyapueB (Muxaitnos, 1997). @opMupyomuics TUKHOKINH MOXXHO PacCMaTpUBaTh Kak
JKUJIKOE JTHO, HA KOTOPOM CKaIUIMBAETCs (DUTOTIAHKTOH.

[Tepekar Ha cT. 7 orpaHUYUBAET MPOHUKHOBEHUE MOPCKUX BOJ BBIIIE MO TEUCHUIO
peku. i 3TOro paiioHa XapakTepHa COJIEHOCTh MeHee 5 %o. OgHaKo B MOJIHBIE BOJbI Ha
nepekare HaOMroaanoch KpaTKOBpEMEHHOE MOBBITIIeHHE coleHOCTH A0 31 %o (CeMkuH 1 ap.,
B I1€9aTH ), KOTOPOE OBLIO CBSA3aHO C IIOTOKOM OOPaTHBIX (B HAIPABJICHUHU PEKH) U MIPSAMBIX (B
HaIpaBJICHUH MOPs1) TeueHH. Takum 06pazom, COIEHOCTH Ha TIEPEeKaTe MOIIa MOBBIIIATHCS
3a cUeT BOJIBI, IIPUILIEAIICH U3 pailoHa Iieca, pacioloKEHHOTO Ha CT. 6 (puc. 2, a). [Ipo6ooT-
00p BoJIBI Ha Tiepekare CT. 7 B utosie 2012 I. BBIMOIHSIIN B «<MOMEHT» IIOJHBIC BOJBI + 4 9y,
KOTJIa B TIPUIOHHOM TOPU30HTE MOTYT ()OPMHPOBATHLCS MPsIMblE TeUCHHUs (B HAIPaBICHUU
Mopsi). COIeHOCTh Ha CT. 7 COOTBETCTBOBAJIA COJICHOCTH BOJ Ha CT. 6. Kak BugHO Ha puC. 2
(0), orpanrueHHBIN BOZOOOMEH CITIOCOOCTBOBAJ PAa3BUTHIO MHUKPOBOJOPOCIEH B MOPCKOM
BoJIe, 0coOeHHO B Havasie 3C, B palloHe CT. 3, TJI€ 110 JIaHHBIM 30HIUPOBAHMS KOHIICHTPAIUS
XJIOpOpUILIa ¢ HA HWKHEH TpaHUIlC XaJIOKIMHA Obuia Bhimie 31 MK/, a B mpoOe BOBI,
0TOOpaHHON B MPHIOHHOM TOpU30HTE, Aocturana 41 mkr/in (puc. 3, a). Paiion 3C c BbIcO-
KO KOHIICHTpaIHel XJI0poduilia ¢ MOXKHO pacCMaTPUBATh KaK OMOJIOTHYECKYIO CUCTEMY
MapruHaabHOTO QruteTpa (JlucumpsiH, 1994). B aToM paifone HaOIIOMAIOTCS MAKCUMAaTbHBIC
KOHIICHTPAIINH B3BECH: TTOBBIMIAETCS MYTHOCTH (CM. puc. 2, B) 1 cHmKaeTcss AP B mpumgoH-
HBIX Bofax (puc. 2, r). JloMuHUpOBaHUE JECTPYKIIUN OPTAaHUIECKOTO BEIIECTBA B YCIOBUIX
orcytcTBUst PAP — ectecTBeHHOE sIBICHUE A NPUAOHHBIX Boa B 3C, COMpPOBOXKIaeMOe
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Puc. 3. I3MeHYMBOCTB TMJIPOXMMHUYECKUX ITAPaMETPOB B TOBEPXHOCTHBIX M MPUIOHHBIX TPO-
6ax BoJibI, 0TOOpPAHHBIX B IPOIOIABHOM Npoduite sctyapust p. [lapruzanckoit 18—19 urons 2012 . npu
pacxone pexu 20,1 M*/c: a — KOHLEHTpaLKMK XJI0pOpHUILIa @, MKI/J1; 6 — KoHueHTpauus O,, MKMOIIb/
KT; B — TapIHagbHOe JaBICHNE COZ, MKaTM

Fig. 3. Variation of chemical parameters at the surface and at the bottom of the Partizanskaya
River estuary on the transect along the maximal depths on July 18-19, 2012, in conditions of the river
discharge 20.1 m*/s: a — chlorophyll a concentration, pg/l; 6 — dissolved oxygen content, uM/kg;
B — CO, partial pressure, patm
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MOTIONIIeHUEM 02, MMOBBIIIEHUEM pCO2 U POCTOM KOHIICHTpAIlUW OMOTCHHBIX BEICCTB
(autparHoro asora u pocdaros). Konuenrpanus O, B 061aCTH THIOKCUH CHU3MIIACH 110 61
MKMOJIB/KT, B TO BpeMs Kak 3a npeaenaMu 3C 11 peyHOH U MOPCKOM BOABI OHA MTPEBbIIIaa
cootBeTcTBeHHO 250 1 280 MKMOMIB/KT (cM. puc. 3, 6). MUKpoOHOIOrHYecKoe OKUCIICHHE
OromMacchl PUTOIIIAHKTOHA B @3POOHBIX yCIOBUSX, B COOTBETCTBHUHU CO cTexuomeTpuei Pen-
¢unma (Redfield et al., 1963), Mmoxxao TipencTaButh cootHomenneM (Friedrich et al., 2002)

(CH,0),,,(NH,) H,PO, + 1380, — 106CO, + 122H,0 + 16HNO, + HPO,.  (2)

B ycnoBusix orpaHH4eHHOTO Cofep KaHus KUCIOpOo/a, HAIpUMeEp Ha IpaHulle paszesa
BOJa/0Cal0K, MUKPOOHOJIOTHYECKOE OKHCIIEHUE OPraHUYEeCKOTO BEIECTBA MPOUCXOIUT B
COOTBETCTBHU co cxeMoil (An, Gardner, 2002)

(CH,0),,(NH,) H,PO, + 1060, + 16H" — 106CO, + 106H,0 + 16NH," + H,PO,. (3)

Tor daxTt, 4T0 yMeHbIIEHNE KOHIEHTPAIIMH KUCIOPOAA B MPHUIOHHBIX TOPU30HTAX
CONPOBOKJIAETCS MOJOKHUTENbHBIMU aHoManusamu pCO, (puc. 3) ¥ MOHOB aMMOHMs 6€3
MOBBIILICHHUST HUTPATOB (puc. 4, a, 0), MOATBEpKIACT MPOTEKAHHE MUKPOOUOIOTHYECKOTO
mporiecca cormacHo cxeme (3).
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Puc. 4. KoruenTparus 6MOTeHHBIX BELIECTB B MOBEPXHOCTHBIX U MPHIOHHBIX MPOOax BOIHI,
0TOOpaHHBIX B MPOAOJILHOM poduite sctyapust p. [lapruzanckoii 18—19 urons 2012 . ipu pacxone
peku 20,1 M¥/c: a — aMMOHUIHBIN a30T, MKMOJIB/JT; 6 — HUTPATHBIIN a30T, MKMOJIB/JTI; B — (hocdar
HOHBI, MKMOJIB/JI

Fig. 4. Nutrients concentration at the surface and at the bottom of the Partizanskaya River estuary
on the transect along the maximal depths on July 18-19, 2012 , in conditions of the river discharge
20.1 m3/s: a — ammonium nitrogen, uM/L; 6 — nitrate nitrogen, uM/L; B — phosphate ions, uM/L

Kax BugnHO Ha puc. 4 (B), peuHbIe BOABI HMCIOT HU3KHE KOHIIEHTpauu Gocdaros, a
TaKKe B HUX OTCYTCTBYET Koppesisiuus Gpocdaro ¢ O,, aMMOHMIHBIM a30TOM M BEJIMIHHOM
pCO,. O10T daxT 00bsACHAETCS copOume pochaTos MUHEPATHLHOH B3BECHIO, COEPKAIIEH
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okcuruapokcu sl sxenesa (Froelich, 1988). [To koHIeHTpaluu pacTBOPEHHBIX (HOPM Kejie3a
p. [lapTu3aHckast 3aHUMaeT YeTBEPTOE MECTO B crHucKe pek [IpuMopbs nocine ApTeMOBKH,
Tymannoit u PaznonsHolt (ILlynekun, Cembikuna, 2012). B MexeHHBIE peXUMBI B peKax
[TpuMopcKoro Kpast OTMEUAETCsl YBEIWYeHUEe KOHIIEHTPALM PACTBOPEHHBIX (HOPM >Kerne3a
(IlIynbkus u gp., 2009).

XapakTepHoit 0COOCHHOCTHIO THAPOXUMHUIECKUX XapaKTePUCTHK B palfOHE THITOKCHH
p. Iapruzanckoii ObuTa MUHMMabHAs KOHIEHTpamus O, Ha MecYaHOM MepeKare Ha Nryou-
He 1,5 M, Tae BU3yaJIbHO IPOCMATPHUBAIIOCH JTHO, T.€. (DOTUUECKUH CIIOH AOXOAWI JI0 JHA.
Bennuunna pCO, na nne pocturana 890 Mkarm npu coneHocTH 0KoJio 30 %o, 4TO CXOMHO ¢
YCIIOBUSIMU THITIOKCHHU B akBaTopusix 3ai. Ilerpa Benuxoro (Tumenko u np., 2011; Cemxun
u 1p., 2012; Tumenxo, 2013; Crynxkac u zip., 2016). OcranbpHbIe XapaKTEepPUCTHKH, OTpaKa-
IOLINE TUIIOKCHUIO KaK Pe3ybTaT JeCTPYKIUH OPIraHNIECKOTO BEIIECTBA, HE UMEH 3HAUH-
TEJTBHBIX OTKJIOHEHHUU TI0 CPAaBHEHMIO C MPUOHHBIM cioeM B Hadajie 3C. [IpuBeneHnsie
BbIIIIE OCOOCHHOCTH JTUHAMHKH BoJ B 3C CBUIETEILCTBYIOT O TOM, YTO HaOmrogaeMasi Ha
nepeKare CT. 7 TUIIOKCHUS MOIvIa OBITh PEe3yJIbTaTOM MPHUILEAIINX U3 PACIION0KEHHOTO BBIIIC
Tieca BOJ B pe3ysbTare MpsIMOTo TeYeHus!, (OpMHUPYIOLIErocs: B OTIMBHYIO (a3y.

Habmonaemas pazHuIa B BeIIMYHHAX pCO2 B IIPHUJIOHHBIX Bosiax B Hadase 3C u B 00-
JIACTU TUIIOKCUU MOXKET OBITh Pe3yJIbTaTOM METAaHOI'€HE3a — PA3JIOKEHHUsI OPraHUIEeCKOro
BEIIECTBA TIPU OTCYTCTBHH BHEIIHUX OKUCIIUTeNel Ha rpanuiie Boxa/ocanok (Friedrich et
al., 2002):

(CH,0),,,(NH,), H,PO, + 15H,0 — 38CO, + 53CH, + 16NH," + H,PO,” + 15HCO,". (4)

CwMerieHre MOPCKUX BOJT C PEYHBIME COMPOBOKIACTCSI IIOHIKEHIEM Oy(hepHOM eMKOCTH
¥, KaK pe3ynbrar, 00iee HHTEHCHBHBIM pocToM pCO, NpU OKHUCICHUH OPraHUY€eCKOTO
BEILIECTBA, YTO TAKIKE MOKET OBITh MPUYMHON 3HAYUTEITLHOTO PA3IMYHS B 9TOM BEIMUNHE IS
NPUIOHHBIX BOJ B 00JIACTH THIIOKCHU ITpH coieHocTH Oonee 30 %o 1 B tuiecax B Hauaie 3C B
COJIOHOBATHIX BojiaX. OTCYTCTBHE MTOJIOKUTEILHON aHOMAJIUK HUTPATHOTO M aMMOHHIHOTO
a30Ta B 00JIaCTH TUIIOKCHU B paiioHe CT. 7 00yCIIOBIEHO AEHUTpHU(UKALNECH HEOPIraHUUECKOTO
asora (NO,” + NO,  + NH,") B BOze, KOIjia a30T NpeBPamIAETCs MUKPOOPTAHU3MAMHU B
ra3oBble, MEHEE JNOCTYNHbIe B Onosorndeckom otHomenuu Gopmel (NO, N,O u N,) (Lam,
Kuypers, 2011).

Panee B pabore A.M. KontynoBa c¢ coaBropamu (2009) Obl1o mokazaHo, YTO IS
3CTyapueB C BBHICOKOM JMHAMHUKON BOJ CYLIECTBYET Pa3iM4Me B MOJSIX paclpeieiICHUs
KOHIEHTpauuu xnopodpumna a, pCO, u O,, 06yCIOBIEHHOE «ITaAMATHIO» O HAMPABICHHOCTH
IPOIYKINOHHO-AECTPYKIMOHHBIX IIPOLIECCOB B IIPEIIECTBYOIUE epruoabl. Takum oOpa-
30M, B ME@KEHb B BEpPXHEH 9aCTH 3CTyapusi, OTpaHUIEHHON MTECYaHbIM [TEPEKAaTOM, CO3/Ial0TCS
YCIIOBUSI CHHPKEHHOTO BoZIoOOMeHa. B pe3ynbprare okucaeHust aBTOXTOHHOTO OPraHU4eCKOTo
BellecTBa, o0pazoBanHoro B Hauane 3C B ycioBusix orcytctBus QAP, B miecax Gpopmupy-
€TCsl THIIOKCHS, KOTOPas CONMPOBOXKAETCs aHoManusaMu Beanuuibl pCO, u KOHLEHTpalyy
OnoreHHsIX BewecTs. OOpaTHbIE TEUCHUS B IPUAOHHOM CJIO€ BOJIBI 3CTyapHs CHOCOOCTBYIOT
KOPOTKOIIEPUOAHOMY IPOHUKHOBEHUIO MOPCKHX BOJI B IUIECHI UePE3 NIEPEKAT, IPSAMbIE TEUEHUS
BO BCEM CJIOE BOJI ACTyapwsi, BO3HHKAIOIIHME B OTIIMBHYIO (pa3y, COMPOBOKIAIOTCS TOTOKOM
TUIOKCUIHBIX BOJI U3 TUIECOB Uepe3 MepekaT B MOPUCTYIO YacTh ACTyapHsl.

BriBoabI

B actyapuu p. [laptuzanckoii B mepuo JETHEH MEKEHU BBICOKAs MPO3PaYHOCTh pey-
HBIX BOJI, CJIa0BIH BOJIOOOMEH B BepxHel yacTr 3C, MOIIHBINA MMKHOKIIMH, XapaKTEePHBIH JIJIs
MUKPOIIPHIINBHBIX PYCIIOBBIX ICTyapHeB, MOCTYIICHHE OMOTEHHBIX BEIIECTB C PEUYHBIMHU
BOJIaMH CO3JAIOT YCIIOBUS JJIS IBETCHUS (PUTOTUTAHKTOHA.

JlecTpyKIrst aBTOXTOHHOTO OPTaHUIECKOTO BEIIECTBA B IJIECAX B YCIOBUIX OTCYTCTBHS
DAP conmpoBok1aeTCs THIIOKCUEH MTPUAOHHBIX BOJ C MaICHUEM KOHIICHTPAIIUU KUCIOPOaa
110 61 MKMOJIB/KT' M aHOMaJIeH KapOOHATHBIX TAPAMETPOB M OMOTCHHBIX BEIIECTB.

Paboma evinonnena npu gpunancosoit noooepoicke PODHU (npoexmuor 11-05-00241 a,
11-05-98543-p_6ocmox-a, 14-05-31127 mon_a) 6 pamxax HUP TOU JIBO PAH (mema Ne 6).
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