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CpaBHUTEBHBIA aHANW3 KaTMOHOB M aHUOHOB pambl CakcKOro osepa, mpoBeaeHHbI B aBrycre 2019 r,
MOKa3ajl CYIIECTBEHHBIE PA3IM4usl B UX cojepskaHud. pH, CONeHOCTh, ynenbHBIH BEC M OKUCIMTEIBHO-
BOCCTAHOBMTEJBHBII MOTEHIMAN panbl BocTouHoro 6acceiina o3epa ObLI CYIIECTBEHHO HIDKE MO CPABHEHHIO C
COOTBETCTBYIOIIMMH 3HAUECHMSIMH 3amagHoro 6acceifHa, Torja Kak ypoBeHb PAaCTBOPEHHOTO KHCIOPOAA BEIIIE.
B pane Bocrounoro 6acceiina Cakckoro o3epa B aBrycre 2019 r. nmpuCyTCTBOBaJIM BCE CTaIWU apTEMHH, B
pare 3amagHoro OacceliHa TONbKO HUCTHL. IlomydeHHBIE JMaHHBIE MOTYT OTpaXKaTh CHEU(UKY IIPOIECCOB,
MIPOUCXOJSIIUX B 9KOCUCTEMAX JIBYX BOJAOEMOB U UX 3aBUCUMOCTb OT aHTPOIIOI€HHOI'0 BO3ACHCTBUS.
Kniouesvle cnosa: ruipoXMMHUIECKUE TTOKA3aTENH, COJIEHOCTh, KATHOHBI, aHHOHBL, pH.

BBEJIEHHE

Cakckoe 03ep0 — OAHO M3 HauboJee H3YYECHHBIX KpPYIHBIX COJECHBIX O3€p
Kpemmckoro momyoctpoBa (puc.l1). B skocucteme o3epa TOA  BO3AEHCTBHEM
CHEIU(PUIECKUX THAPOMETEOPOIOTHIECKHUX, THAPOTEOIOTHUECKUX, THAPOXUMUIECKUX U
OMOJIOTHYECKHUX YCIOBHU MPOMCXOAWNIO (DOPMHUPOBAHUE TOHHBIX OTJIOKEHWH, KOTOPBIE
SIBIISIIOTCSI TIPUPOTHBIMU JIeUeOHBIME pecypcaMu. B Hactosimee Bpemsi Cakckoe 03epo
paszeneHo Ha CEeMb HW30JHPOBAHHBIX JIPYr OT Jpyra OacceWHOB, ABa W3 KOTOPBIX
neueOHbIe, & OCTAJIbHBIC BBHITIOIHSIOT 3AIUTHYIO (DYHKIMIO OT MOMaJIaHus MaBOJAKOBBIX U
CTOYHBIX BOA. JIsi cTaOMIBHOTO (QPYHKIMOHHPOBAHHS SKOCHUCTEMBI O3€pa B YCIOBHSX
MHTEHCHBHOTO TEXHOI'€HE3a OpPraHM30BaHa cioxHas runporexHudeckas cuctema (I'TC)
3aIIUTHI, COCTOSINAS U3 Pa3/IeIUTEIbHBIX JaM0O, 00BOIHBIX KaHAIOB, HACOCHBIX CTAHIIMHA U
BojoaenuTeneii. C MOMOIIBIO 3THUX KOHCTPYKIMHM OCYIIECTBISETCS OTBEACHHE OT
neyeOHBIX 0acCeHOB MPECHBIX BOJA M3 3alIUTHBIX BOJOEMOB M PAaCHOIOKEHHBIX
MOOJIM30CTH MOATOIUIIEMBIX TeppuTopuil. s KoMIIeHCAiM MHTEHCHBHOTO WCHapeHUs
pamsl B xkapkoe Bpems rona nocpenactsoMm I'TC u3 Kamamurckoro 3amnBa YepHoro Mops
MIPOUCXOANT TOAaYa MOPCKOH BOABI, THAPOXMMUYECKHE MNapaMEeTpbl KOTOPOH HMEIOT
CXOJZICTBO C paroil JieueOHBIX BOAOEMOB. TakuM 0Opa3oM HCKYCCTBEHHO DPErylupyercs
BOJIHO-COJICBOM 0OallaHc, YTO, B CBOIO Odepelb, OOECIeUMBAcT MOJCpKaHUE (HUIUKO-
XUMHUYECKHX MNapaMeTpoB THIPOMUHEPATIBHBIX PECYpCOB B Ipenaeiax YCTaHOBJIEHHBIX
KOHIWIMKA, a TakkKe IOANCpKUBAaeT ONarompusATHBIE YCIOBHA Ui Pa3BUTHA
TUApOOMOHTOB [1, 2].
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Ha nmpoTtspkernn mocienHux NaTHAeCITH JIeT BocTounslii 6acceiin Cakckoro o3epa,
SIBJISTFOIITMICS. YIACTKOM TOOBIYH TIEJIOHUIOB (JI€YeOHBIX WIIOBBIX CyNb(MUIHBIX Tps3eit) u
03CPHOU parnpl, MMOYTH TOJHOCThIO OBLIT MCKIIOUEH U3 €CTECTBEHHOUM CHUCTEMBI MUTAHUS
MOBEPXHOCTHBIMU W TPYHTOBBIMH BOJAaMH W TPHUBHOCUMBIMH HWMHU TPOJYKTAMHU
MOYBEHHOW 3pO3UH. B 3THX yCIIOBHSX BOJOEM MPAaKTHYECKH TPaHCPOPMHUPOBAICS B
rpsi3eBoii OacceitH, B KOTOPOM TeoXMMHYecKass (YHKIUS JHTOCHEPhl OKa3bIBacT
HE3HAYHTEIHHOE BIMSHHC Ha mpoiiecc (POpMUPOBaHUS TOHHBIX OTJIOKEHUH. B pesynbrate
B TIOCIIEJHHE TONbl HaOJIOAaeTcs HEKOTOpoe MPHOCTAHOBICHHE €CTECTBEHHOTO
rps3eobpazoBanms [3, 4].

BocTrounbiii 0acceiH SIBIIETCS YYaCTKOM MPOMBIIUICHHONW OOBIYM MPHPOTHBIX
NedeOHBIX THAPOMHHEPATBHBIX PECYpPCOB: JIeUeOHBIX Tpsizeil u pambl. [lmomaas BogHOTO
3epkama coctaBimseT 1,27 kM. MakcuMalbHble ITyOHHBI 3aDUKCHPOBAHBI B BOCTOYHOM
yactu OacceliHa, B paiioHe MOObIUM JIeUeOHBIX Tpsized, rae oHu coctaBisior 0,7-2,0 M.
CpenHemMHOroNeTHUI ypoBeHb Bogoema -1,02 m.abc. Ilpm perynmupoBaHMH BOTHOTO
baanca Bocrounoro Oacceiina HEOOXOAMMO CTPEMHUTHCS K MOIIECPKAHIIO OTITHMAIIEHOTO
ypOBHS parsl B fuanas3one ot -0,8 mo 1,05 m.abc.

3anaaHblid 6acceiiH — caMblif KPYIHBIA U3 BogoeMoB CakCKOro o3epa, ero Iomaib
cocTaBiser 3,8 KM>, a quana3oH rryoun m3mensiercs ot 0,5 m go 1,0 M. JloOwrua
MUHEPAJIHHBIX PECYPCOB B aKBaTOPUH 3amaHOTO OacceifHa He MPOBOIUTCA.

B mHacrosmiee BpeMs Ipuieraliiue K 03epy TEPPUTOPUU  IPETEPICBAOT
TOBBIIIICHHYIO ~AHTPOIIOTEHHYI0 HAarpy3ky B CBSI3W C HMHTEHCHUBHBIM BEJICHHEM
CTPOUTENBHBIX PA0OT (PEKOHCTPYKIMS HAOEpPEeKHBIX W KOMMYHHKAI[MOHHBIX CeTei
ropojia), 4To CO3/1aeT HEOOXOIUMOCTh OIICHUTH DKOJOTHYECKOE COCTOSIHUE JICYEOHBIX
BOJIOEMOB, B YaCTHOCTH, COJICP’KaHUE PA3TUYHBIX MOHOB, B TOM YHCJIEC TAKUX 3JICMCHTOB
kak Sr*?, As*, Zn**, Cu™, Cd**, Co**, Ni** u Pb*?, u30bITO4HbIC KOHIICHTPAIINH KOTOPHIX B
BOJIHBIX 00BEKTaX MOTYT HAaHECTHU CYNICCTBCHHBIM BpEJ SKOCHCTEME M OMOTe, a TakkKe
3/I0POBBIO YENIOBEKA, UCIIONB3YIOIIETO BOJHBIE pecypcHl [5].

B cBs3m C OTHUM IedBI0 HACTOSIICH pabOTHl SBWICS CPaBHUTEIBHBIN aHAIH3
XapaKTepHBIX (PU3UKO-XMMHUYECKHUX TMapaMeTpoB pambl Bocrounoro wu 3amagHoro
OacceiinoB (CaKCKOrO 03epa, IMPOBEICHHBIA B IEPHOJ WHTCHCHUBHOW 3aCTPOWKH €ro
oeperos erom 2019 .

MATEPUAJIBI 1 METO/IbI

[Ipo6s1 pansl orOupanu B aBrycre 2019 r B ABYX KOHTPOJIBHBIX Y4acTKax 3amnagHoro
1 Boctounoro 6acceiinoB Cakckoro o3epa. ConepikaHne MOHOB M KATHOHOB OTIPEICIISITN
TATPUMETPUUIECKIM METOJIOM C HCIOJh30BaHUE JabopatopHbIXx BecoB Tuma BTU210 u
HR-150AZ, ¢oToKOIOMETpHYECKMM METOAOM C NPUMEHEHHEM CIeKTpodoTomerpa
SPEKOL-11 u xonopumetpa ¢poTo3neKTpryeckoro konuenrpaunonHoro KOK-2, a tawke
aTOMHO-a0COpPOITMOHHBIM METOJOM Ha aTOMHO-aO0COPOIMOHHOM  CHEKTpodoTOMETpe
AAS-1, kak Obuto ommcaHo panee [6]. VYkazaHHple a0OpaTOpPHBIC HCCIICIOBAHUS
npoBeneHsl Ha Oa3e LlentpanmpHOi wucheITatensHON Jabopatopum [YHIIIT PK
«Kpemckass ITPOC» 1o THIIOBEIM METOIWKAM B COOTBETCTBHE C JCHCTBYIOIIHMMH
HOPMAaTUBHBIMU JJOKYMEHTAMU.

219



YabaH B. B., PyoHesa U. U., l'ycbkoea H. B., llatida B. I".

Ilokazarenrm pH, oxucnuTenbHO-BOCCTaHOBUTENbHOrO ToTteHnmana (Eh) wu
COAEpKaHUS KHUCIOpOJa OLCHHWBAIM B JAa0OPATOPHBIX YCIOBHAX TIPH ITTOMOIIH
anammsaropa Expert—001 («Econix—Expert Moexa ColLtd,», Poccust) ¢ ucronb3oBanuemM
COOTBETCTBYIOIIMX CEJIEKTHUBHBIX 3JIeKTpoJoB ¢upmbl «Bombra» (Poccus). ConeHoctsb
BOJIbI MU3MeEPsIH ¢ TToMorbio pedpaktomerpa PAL-06S LTA GO (Slnonwus) u BeIpaxkaiu B
npomuiuie (%o). Tlepen ompeneseHueM BCeX MapaMeTpOB 00PasIbl BOJBI BBIICPKHUBAIH B
xonoauibHuke npu +4° C B TeueHue 4-6 yvacoB mocie oTOopa mpob. Bee m3mepenwms
npoBoawau B snaboparopun Jxorokcukoiorun MHBIOM mm. A.O. KoBanesckoro PAH.
W3mepenus mpoBOANIN B TPEX MOBTOPHOCTSIX, BEIYUCIIIIN CpelHEE 3HAUCHHE.

AHanu3 KU3HEHHBIX CTAAWN MOMYJSIHUHA apTeMHHM M3 JIByX BOJOEMOB IPOBOAMIN
myTeM OTOOpa Mpo0 pambl ¢ MOMOIINBIO CHENHANTFHOIO YCTPOHCTBa 00BEMOM pabodeit
gactd 5 1. [IpoOBl KOHIEHTPHPOBAIN C HCIIOJIH30BAaHUEM MEIKOSYEHCTOro (QUIbTPA U
MOJICUNTHIBAIN PA3INUHBIC )KU3HEHHBIE CTAANU PayKa Mo OMHOKYJISIPHBIM MHUKPOCKOIIOM
MBC-10, nokazatenu BeIpaxKaiu B dK3eMIUIsp/i [7].

BocmoyHhbit

bacceuH

Puc. 1. CxemMa pacmonoxxeHus: ToUek 0To0pa mpo0b B JieueOHBIX OacceiHax.
PE3VJIBTATBI U OBCYXJIEHUE

Pesynbrarel uccnenoBannii (GU3MKO-XMMUYECKUX TMOKa3areel pamsl Boctounoro n
3anmagHoro OacceitHoB Cakckoro o3epa npuBeneHbl B Taom. 1.
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Tabauna 1.
Du3uKo-xMMHYecKue nokasaresu pansl Bocrounoro u 3anagHoro 6acceiiHoB
Cakckoro o3epa

MecTa oT60pa npod
Tloka3arenm = = v v
Bocrounslii Oacceiin 3amagublii 6baccelin
c ooraJec FoIIa
OpraHonenTHICCKIE mpo3padHas, OecIBeTHas, YIbHOOT Hpyrota,
CBETJIO-PO30BOTO I[BETA, 0€3
IIOKAa3aTelIn 0e3 3amaxa
3amaxa
pH ex. pH 7,75 7,44
V nenbHEbIN Bec r/em® 1,14 1,21
Conep:xanne
Aep M/ 4,56 3,80
KHCIIOpOoJia
CoseHOCTD %o 266 334
Eh MB -37,7 -11,8

W3 npuBeICHHBIX JaHHBIX BUAHO, YTO (PH3UKO-XMMHYECKUE TIOKA3aTEIH Parbl B ABYX
OacceifHax pa3IMUaroOTCs: COJICHOCTh M YISIBHBIN BEC BEHIMIC B pame 3anaaHoro dacceiiHa,
TOTa KaK OCTaJbHBIC IapaMeTpPbl CHIKEHBI 10 CPaBHEHHIO C COOTBETCTBYIOITUMH
3HaYeHUSAMHU panbl BocTouHOro Oacceitna. boiee cylecTBeHHbBIC Pa3Indusi OTMEUCHBI IS
cojiepKaHus KaTHOHOB B BOJIC IBYX MCCIIEAYEMBIX BOAOEMOB (TabiI. 2).

Kakx MoXHO BHIETH, B OTJIMYHE OT pambl BocTouHoro OacceiiHa, MOHBI aMMOHHS B
3amagHoM OacceliHe He oOHapykeHbl. CopepikaHWE KATHOHOB JUTHSI, Kajaus, HATpWs,
MarHusi, Kaublusl U CTPOHIMS B parne Bocrounoro BomoeMa noutu B 1,52 pasza MeHbIIIE,
ueMm B pame 3amamHoro Oacceiftia. CyIIECTBEHHO CHWKEHA KOHIGHTpALus HOHOB Fe'”
Fe" u Cd+2, TOrga Kak coAep)KaHue Zn*? Beime. MoHsl K0OaJIbTa, MBIIIbSIKA, MEOU U
CBUHIIA OOHAPYKEHBI B CJICJIOBBIX KOJIMUYECTBAX, M MX KOHIICHTPAIUS HE OTINYACTCS B
IBYX BomoeMax. TakuM oOpazoM, cyMMapHOE COAepKaHWE KaTHOHOB B parie 3amaJaHoro
OacceitHa TIPeBBIIITACT COOTBETCTBYIOIINE TTOKa3aTeau pambl BocTouHnoro Oacceitna B 1,5
pa3a, 4TO corjacyercs ¢ JaHHbIMM O COJCHOCTH M BEJIMYMHE YJEIBHOTO Beca,
MIPHUBEJICHHBIX B Ta0II. 1.

ConepxaHne aHMOHOB B pare NBYX TECTHPYEMBIX OacCEeHOB IIPEICTABICHO B
tab. 3. Aunon PO, me oOHapykeH B parne 000ux 0acceilHoB, CO3’2 UACHTUDUITUPOBAH
TOILKO B BoJe Bocrounoro Oacceitna, a NO, B pane 3anagHoro OacceifHa.
Konmentparuss HUTpaToB M (TOPHUIOB BBIIe B BocTouHom Oacceiine, a OCTaIbHBIX
TECTHPYEMBIX aHHOHOB — B 3amamHoM. TakuM oOpazoM, oOmias cymMma aHHOHOB, TakK JKe
KaKk U KaTHOHOB, B 1.5 pasa Beimie B pame 3amagHoro OacceliHa IO CPaBHEHUIO C
COOTBETCTBYIOIIMMH  3HAYCHWSIMH  pambl  BocTrounoro OacceiiHa. AHamormdHas
3aKOHOMEPHOCTh YCTaHOBJIICHA M JUIsI OOIIeH CyMMBI aHHOHOB, KoTopas B 1,5 pasa
NpEBBIIIAET ATOT [TOKa3aTenb B 3amagHoM OacceiiHe o cpaBHeHHo ¢ Boctounsmm (301,54
npoTuB 196,67 COOTBETCTBEHHO).

ConepxaHne HETUCCOIMMPOBAHHBIX WOHOB M HEKOTOPHIX JAPYTHX IIOKaszaTeneil B
pane Boctounoro u 3amamHoro OacceiiHoB CakcKOro o3epa IMpHBEIEHO B Tabmuie 4.
KoHneHnTpanuss MeTakpeMHHEBOW KHCIIOTHI, TEpMaHTaHATHAS OKUCIIEMOCTh U CYXOH
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OCTAaTOK 3HAYUTENHHO BBIIIE B pare 3amagHoro OacceiHa, CepoBOIOPOI He OOHApYXKEH, a
coJiepKaHue OPTOOOPHOM KUCIIOTHI OIMHAKOBO.

Taoauna 2.
Conepmalme KaTHUOHOB B paiie BocTouHoro u 3anazm0ro 0acceitHoB CaKCKOro
o3epa
Mecto oTOOpa Mpod BocTounblii 6acceiin 3anaanblii 6acceiin
Kommonentsr| Hon F/,HM3 MI/9KB % F/,HM3 MI/3KB %
MI/9KB MI/9KB

AMMOHHIT NH," 0,00001 - - HE 00H. - -
JIutuii Lit 0,001 0,14 - 0,002 0,29 -
Kauuit K* 2,20 56,41 1,66 3,20 81,84 1,58
Hatpuii Na* 59,73 2596,81 | 76,64 90,95 3954,45 | 76,23
MarHuit Mg* 8,44 694,14 | 20,48 13,68 1125,03 | 21,69
Kasbuuii Ca™ 0,81 40,43 1,19 0,47 23,66 0,46
CrpoHuii Sr 0,04 0,90 0,02 0,10 2,28 0,04
Aeneso Fe | 000007 . . 00007 | 0,02 .
(OKHCHOE)
Aeneso Fe | 0,000002 . . 0,0001 . .
(3aKuCHOE)
Maprasue Mn* 0,0001 - - 0,0001 -
MBILIbSK As® | <0,00001 - - <0,00001 -
LK Zn™ 0,00001 - - 0,000005 -
Mens Cu” | 0,000005 - - 0,000006 -
Kamuii Cd” | <0,000001 - - <0,00001 -
KoGaisT Co™” | <0,00001 - - <0,00001 -
Hukenb Ni* <0,00001 - - <0,00001 -
CBuHe1 Pb*™ <0,00001 - - <0,00001 - -
CymMa KaTHOHOB 71,22 3388,83 100 108,40 5187,57 100

ITockonbKy THAPOMUHEpANBHBIE PECYPCHl COJIEHBIX BOJOEMOB 3aBUCAT B TOM YHCIIE
OT JICATENBHOCTH THIPOOMOHTOB, BBIOTHSIOMMX (UIBTPAIIMOHHYIO (YHKIHIO, OBLIO
MPOBEZICHO CPAaBHEHHWE COCTOSHHS TOIMYISAIWN apTeMHd B 3amagHoM U Boctounom
Oacceitnax Cakckoro o3epa. CpaBHUTEIBHBIA aHANW3 YHCICHHOCTH Pa3IMYHBIX
JKU3HEHHBIX CTaJWii apTEMUM II03BOJIMI YCTAaHOBUThH, YTO B 3amajHOM OacceifHe
MPUCYTCTBOBAIM TOJBKO IMCTHI padka Ha (OHE OONBIIOTO KOJHYSCTBA B3BEIICHHOTO
OpPraHWYECKOTO BEIIECTBAa M MEJKMX YacTHII, TOraa Kak B Bocrtounom OacceitHe ObLTH
Takxe oOHapykeHbl ucThl B kKonnuectBe 10-70 ( B cpennem 40 s B 1 1), HeOombIIOE
yucno HaymiueB (B cpeadeM 0,2 B 1 1), a KOTUYECTBO B3POCHBIX MOJOBO3PEIBIX CAMOK
Kojebamock B mpenenax 1-7 ( B cpearem 4 sx3emrusapa B 1 o).
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Tabauna 3.
Conep:xaHue aHHOHOB B pane BocTrouHnoro u 3anagnoro 6acceiitHoB Cakckoro
o3epa
MecTo oTG0pa Npod BocTounblii 6acceiin 3anaanblii 6acceiin
/M’ MI/2KB % r/z[M3 MI/2KB %
KOMITOHEHTBI
MTI/9KB MT/2KB
Dropun F~ 0,0003 0,02 - 0,0001 0,01 -
Xnopun Cl- 105,92 | 2987,53 88,16 158,89 4481,52 86,39
Cynbdar SO,” | 18,78 391,00 11,54 33,16 690,40 13,31
KapGoHar Co;7% | 0,012 0,40 0,01 orc. - -
I'uapokapOoHat HCO; | 0,308 5,05 0,15 0,50 8,25 0,16
bpomuj Br- 0,386 4,83 0,14 0,59 7,38 0,14
Woaun J 0,0008 - - 0,001 0,01 -
T'mapodocdar PO, | He o6H. - - HEe 00H. - -
Hurpur NO, HE 00H. - - 0,00002 - -
Hurpar NO; | 0,0004 - - 0,0002 - -
CyMMma aHHOHOB 125,41 | 3388,83 100,00 193,14 5187,57 100
Tao6auna 4.
Conep:xaHue HeIMCCOIUMPOBAHHBLIX MOHOB M IPYrUX NMoKa3aTejiei B pame
Boctounoro u 3anagnoro 0acceiinoB Cakckoro ozepa
MecTo 0TGOpa MPod
IHoka3zarenu = - = =
BocTounblii 6acceiin 3anaanblii 6acceiin
MeTtakpemMHHEBas
KHCJIOTa 3,04 5,98
OprobopHas Kuciora 228.,8 228,8
CepoBojopo o0mmuit HE OOH. HE OOH.
CepoBoniopoa HE OOH. HE OOH.
CcBOOOTHBIN
N 196,4 303,2
Cyxol 0CTaToOK
Dopmya XHMHYECKOTO | |+ " Cl s pH 7,75 M 10, Cl g pH 7,44
COCTaBa Na 7; Mgy, Na 76 Mgy,

Takum o00pa3oM, Ha OCHOBAaHWU TIPOBEIACHHBIX WCCICAOBAHUN OBLIN BBISIBICHBI

CYIIECTBCHHBIC Pa3IUYMA THAPOXUMHUYCCKHX IapaMEeTPOB NIBYX BOJOEMOB, COCTaBE U
COOTHOIICHUH MOHOB, YTO OTPA3UJIOCh U HA COCTOSIHUU MOMyJsuui aptemuu. [lpu stom
cleIyeT OTMETUTh, YTO TOKCUYHBIC KATUOHBI METAJIIOB (CBUHEL, KAMUHN, MBIIIbSK, [IUHK,
MeIb, HHUKENIb) TMPUCYTCTBOBAIM B OOOMX BOJOEMax B JIOCTATOYHO HHU3KHX
KOHIeHTpalusaX, He mpepbimaromux [IJIK. B To ke Bpemss mns OONBIIMHCTBA
UCCJIeyeMbIX KATUOHOB KOHIIEHTpAIlUs ObLUIA BhIIIE B 3aMaHOM OacceifHe 10 CpaBHCHHIO
¢ BocrounpM, d9To 00yCIOBMIO Kak paziauune BenuduH pH, Tak W Tokazarenei
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COJIEHOCTH Y 3HAYEHUI OKUCINTEIbHO-BOCCTAHOBUTEIEHOTO MOTEHIHANA, KOTOPBIE ObLTH
CYIIIECTBEHHO BHIIIE B parie 3amagHoro 6acceina.

[ToBwimeHHOE conmepkaHue OONBIMMHCTBA UCCIEAYEMBIX aHHOHOB OTMEUYECHO B parie
3amagHoro Oaccefina. Kpome 5Toro, 3aech K€ BBISBICHBI HUTPUTHI M HHUTPATHl B
KOHIICHTparusaX 3HauutTenbHO HIke [IJIK, Torma kak B Bocrounom Oacceiine
UACHTU(UIIUPOBAHBl HUTPATHI 1 UOH aMMOHHS, KOHIICHTPAIIMA KOTOPBIX HE MPEBBITIIATN
HOPMATHUBHBIX ypoBHeH. He3HauuTenbHOE colep:kKaHWE HUTPATOB U HUTPUTOB B pare
OTMEYAI W B TpeApiAylnHe rofasl [8], ModToMy HalmW4due 3THX KOMIIOHEHTOB B
9KOCHCTEME HeJb3s CBS3aTh C BEAYIIMMHUCS Ha Oeperax CTpOUTeNbHBIMU paboTamu. B To
K€ BpeMsl HAIMYHE a30TCONCPIKAIINX COCIUHEHUH B pare IBYX BOJOEMOB MOXET OBITh
00yCITOBIIEHO KaK €CTECTBEHHBIMH MPUPOIHBIMH MPOIECCAMH, XapaKTEPHBIMHU IS ATOM
gacTu KpeIMa B MpUMOPCKHUX TEPPUTOPHH [9], TaKk ¥ aHTPOIIOTEHHOM aKTUBHOCTHIO B 30HE
pacnonoxeHusi CakcKoro o3epa M APYTUX KPBIMCKHUX COJISHBIX 03€p, YTO HEMUHYEMO
MPUBOJUT K U3MEHEHUIO UX 3KOJOTHUYecKoro coctossuus [10]

Ha ocHOBaHMHM TIPOBEIEHHOTO aHANIHW3a MOXHO 3aKIIOYUTh, YTO XHUMHYECKUE
MPOIECCHI, TPOTEKAIOIINE B 3KOCHUCTEeMax OOOMX BOJOEMOB, pa3IMYaAIOTCS, YTO
MOJITBEPIKIAACTCS TAKKE OOJBIIMM KOJUYESCTBOM B3BEUICHHOT'O OPraHMYECKOTO BEIIECTRA,
BEITMIMHON TIEPMAHTAaHATHOW OKHCISIEMOCTH M CyXOTO OCTaTka B 3amagHoM OacceiHe B
HCCIIeTyeMbIi MIEPUO/I BPEMEHH.

VYcraHoBiaeHHas pa3HUIA THUAPOXMMHYECKOTO COCTaBa M3ydyaeMbBIX BOJOEMOB
o0yciIoBJIeHa Pa3IMYHBIMU THPOTEOJOTHYSCKHMHU YCIOBUSMH (OPMHUPOBAHUS BOJTHON
Macchl: BocCTouHBI OacceiiH NPAKTUYECKH TIOMHOCTHIO HCKIIOUEH W3 TPHPOITHON
CHUCTeMBI BOJOOOMEHa, KOMICHcanus Jjaeduiura pambl MPOUCXOTUT 33  CUET
UCKYCCTBEHHOM mojaun Mopckux Box [11, 12]. MereopHble W TpyHTOBBIE BOJBI HE
OKa3bIBAIOT 3HAYMTEIHHOTO BIMSHUS Ha MPUXOAYIO COCTABISIONIYI0 BOAHOTO Oanmanca. Ha
(hopMHpOBaHUE THAPOXUMHUYECKOTO PeXUMa 3amaTHOTo OacceiHa 3HAYUTEIHHOE BIIMSHUC
OKa3bIBAIOT TPYHTOBBIC BOJbI, MPEUMYIIECTBEHHO CYJIb()AaTHO—XIIOPUAHO—HATPHEBOTO U
KaJIb[[eBO—HATPHEBO—MArHUEBOTO COCTaBa, a TaKkkKe (pUIbTpyrommecs depe3 MecuaHyro
MIEPECHITTb BOABI MODSL.

CoBeplUICHHO OYEBUIHO, YTO XMMUYECKUN COCTaB pambl MOBIUSUI M Ha COCTOSIHUE
MOMYJISIIIUA  apTeMHH B JBYX HCCIEAyeMbIX Bogoemax. B Bocrounom 0Oacceline
JKOJIOTHYECKUE YCIOBHSA JUISI apTEMHUH OKa3aJIMCh JIYHITUMH 110 CPAaBHEHHIO C TAKOBBIMH B
3amamHoM, W TOMYJsius ObUIA TMPEICTaBICHA BCEMH XKU3HCHHBIMU CTAIUSIMHU PAvKa,
TOTJa Kak B 3amaJIHOM BOJIOEME OBLIH OOHApPY>KEHBI TOJIBKO ITUCTHI, KOTOPHIE CIIOCOOHBI
MIEPEHOCHUTh DKCTPEMAalIbHBIE YCIIOBHS cpenbl obwranus [13]. B To ke Bpems ciemyeT
OTMETUTh, YTO Ka4yeCTBO pambl M KOJWYECTBEHHBIC TIOKa3aTell HOHOB, TaKXke Kak
COOTHOIIICHHE >KU3HEHHBIX CTAIUNA apTeMUU B JABYX HCCIEAYEMBIX BOJOEMOB MOTYT
CYIIECTBEHHO BapbHpOBAaTh B pa3jHYHbIE CE30HBI, YTO TPeOYeT CaMOCTOSATEIBHOTO
M3y4YeHUS] 1 MOHUTOPHHTA ABYX OacceitHoB CakCcKoro o3epa.

3AK/IIOYEHHME

1. pH, coneHOCTh, YICNBHBIA BEC W OKHUCIHTEIHHO-BOCCTAHOBHUTEIBHBIN MOTEHIHAI
pamel Boctounoro 6acceiina Cakckoro o3epa ObUI CYIIECTBEHHO HIDKE 110 CPABHEHHIO
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C COOTBETCTBYIOIIMMH 3HAYCHHUSMHU 3amajJHoro OacceifHa, TOrJa Kak YpOBCHb
PacTBOPEHHOTO KHCJIOPO/Ia BHIIIIE.

KonnenTpanuss moHOB pambl 3amajHOro OacceifHa BbIie, 4eM B BocToyHOM
OacceliHe, 4YTO CBS3aHHO C pPa3IMYHBIMH THAPOTCOJOTHUYCCKUMHU  YCIIOBUSIMHU
(hopMHUpOBaHUS BOJHOM MacChl BOJIOEMOB.

[Ipoucxoasmue Ha MpUIATAIONINX K 03€Py TEPPUTOPHUIX aHTPOIIOTCHHBIC TPOIIECCHI,
CBS3aHHBIC C BEICHUEM MACIHITA0HBIX CTPOUTEIBHBIX pabOT, HE OKa3bIBAIOT
HETaTHUBHOTO BIIMSIHUS Ha DKOCUCTEMY 03€epa.

B pane Bocrounoro 6acceiina Cakckoro o3epa B aBrycre 2019 r. mpucyTcTBOBaIn
BCE CTaJIMU apTEeMUH, B parie 3anaHoro dacceitna ObLIr 0OHAPYKEHBI TOJBKO ITUCTHI.

Paboma uacmuuno ewvinornena 6 coomeemcmeue ¢ memoll zocydapcmeermoeo

saoanusi OUL] Uncmumym o6uonoeuu woicHvix mopeu um. A. O. Kosanesckoco PAH
«DynKyuoHanvHble, MemaboIuyecKue U MOKCUKOAOUYECKUEe ACNeKmbl CYUecmeo8anus
2UOPOOUOHMO8 U UX NONYAAYUL 6 OUOMONAX C PA3IUYHBIM  DUIUKO-XUMUUECKUM
pedrcumom» Homep coc. pecucmpayuu AAAA-A18-118021490093-4.
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ECOSYSTEMS STATE OF EASTERN AND WESTERN BASINS OF SAKSKOE
LAKE (CRIMEAN REPUBLIC)

Chaban V. V.", Rudneva I. I.>, Guskova N. V'., Shaida V. G.

!GUP NPP RK "Crimean GGRES'", Saky, Crimea, Russia
2A. 0. Kovalevsky Institute of the Biology of the Southern Seas RAS, Sevastopol, Russia
E-mail: vic_84@list.ru

Sakskoe Lake is the most thoroughly studied water body in Crimea. Its therapeutic
mud and brine are exploited by balneological treatment methods. During the two
centuries, when the lake was used by humans, it was subdivided into seven water bodies
by dams, with two of these bodies (Eastern and Western) being now utilized for medical
purposes, and the other five being protective. The Eastern (currently exploited) basin is
now used to produce therapeutic mud and brine. The bottoms of the saline basins are
covered by sediments: an upper layer of black silt, which is underlain by gray, steel-gray,
occasionally bluish silt, which is used as therapeutic mud. The lake is fed by surface and
groundwaters. Retaining dams and flood embankments erected in nearby ravines preclude
desalination of the lake with flood and rain waters. Seawater is pumped to the lake
through channels to preclude its drying. A quay is now actively constructed around the
lake and will likely notably affect its hydrological and ecological conditions. The aim of
the present study was the comparative analysis of the chemical and physical
characteristics of the Eastern and Western basins of the Sakskoe Lake at the period of
intensive building activity on their coasts at the summer period of 2019. Brine samples
were collected at two tested sites in each of the lakes. Water salinity was measured by a
PAL-06S LTA GO (Japan) refractometer and was expressed in %o. The pH and Eh of the
waters and oxygen dissolved in them were determined in the laboratory by an Expert-001
(Econix-Expert Moexa CoLtd, Russia) analyzer, with the use of appropriate Volta
(Russia) selective electrodes. Ions concentration was determined spectrophotometrically
and by atomic absorption method. Various living stages of Arfemia populations in two
water bodies were studied according the standard microscopic methods. The obtained
results demonstrated, that the total content of the cations in the brine of the Western basin
was in 1,5-fold higher as compared with the data of the brine in the Eastern basin (108,4
and 71,2 g/l respectively). The values were directly correlated with the high salinity of the
Western basin brine. The identical trend was shown for the anions concentration, which
was significantly greatly in the Western basin related to Eastern one (193,14 and 125,41
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g/l correspondingly), which was connected with the different hydrogeological conditions
of the formation of the ecosystems of the tested water bodies. At the other hand, pH,
salinity and Eh of the brine in the Eastern basin were lower than in the brine of the
Western basin, while the concentration of dissolved oxygen was higher. In the brine of the
Eastern basin of the lake all living stages of Artemia, including cysts, nauplia and adults
were found, while in the Western basin only cysts were shown. Therefore, according the
obtained results we could suggest, that anthropogenic processes which were taken place
on the coasts of the Sakskoe Lake accompanied with the intensive building activity did not
influence on the lake ecosystem. The further monitoring studies including the testing of
the ions concentrations in the brine of two basins, Arfemia populations state are required
for the understanding the changes of the both ecosystems and the possible reasons of their
changes. It is important for development of the optimization of the management of
Sakskoe lake and its resources exploitation.
Keywords: hydrochemical parameters, salinity, cations, anions, pH.

References

1. Tutunik E. V., Hohlov V. A. Practical significance of the biological studies of Sakskoe mud sources,
Sbornik statei specialistov DP «Sakskaya GGRES» 1995-2007 (The proceedings of the specialists of DP
«Sakskaya GGRES» 1995-2007, 53 (Saky: DP “Sakskaya GGRES”, 2007) (in Rus.)

2. Chban V. V. Influence of technic alterations of geological environment on the ecological state of Sakskoe
salt Lake, Vestik Dnepropetrovskogo nacionalnogo universiteta (Journal of the Dnepropetrovsk
National University. Part Geology and Geography), 2, 16,77 (2013) (in Rus.)

3. Hohlov V. A. Vasenko V. 1., Chaban V. V. Geoecological studies, regime, exploitation and mounting-
sanitary preservation of the deposits of the hydromineral resources in Crimean Republic in the region of
the activity of DP «Crimean GGRES»). Geoecologicheskoe izuchenie, rejim, expluataciaya i gorno-
sanitarnaya ohrana mestorojdeniy hydromineralnyh resursov Respubliki Krym v zone aktivnosty GU
NPP RC «Krymskaya GGRES» Scientific Report of 2017, 255 p. (Saki: GU NPP «Crymskaya GGRES»,
2018) (in Rus.)

4. Hohlov V. A. Vasenko V. I., Chaban V. V. Geoecological studies, regime, exploitation and mounting-
sanitary preservation of the deposits of the hydromineral resources in Crimean Republic in the region of
the activity of DP «Crimean GGRES» (Geoecologicheskoe izuchenie, rejim, expluataciaya i gorno-
sanitarnaya ohrana mestorojdeniy hydromineralnyh resursov Respubliki Krym v zone aktivnosty GU
NPP RC «Krymskaya GGRES»). Scientific Report of 2017, 251 p. (Saki: GU NPP «Krymskaya
GGRES», 2019) (in Rus.)

5. Gerringa L. J. A., Alderkamp A-C., van Dijken G., Laan P., Middag R., Arrigo K. R. Dissolved Trace
Metals in the Ross Sea, Frontiers in Marine Science, 7, Article 577098 (2020).

6. Ivanitskii V. A., Vasenko V.1, Caban V. V. et al. Geoecological studies, regime, exploitation and
mounting-sanitary preservation of the deposits of the hydromineral resources in Crimean Republic in the
region of the activity of DP «Krimean GGRES» (Geoecologicheskoe izuchenie, rejim, expluataciaya i
gorno-sanitarnaya ohrana mestorojdeniy hydromineralnyh resursov Respubliki Krym v zone aktivnosty
GU NPP RC «Krymskaya GGRES»), Scientific Report of 2019, 213 p. (Saki: GU NPP «Krymskaya
GGRES», 2020). (in Rus.)

7. Rudneva I. I, Shaida V. G. Seasonal dynamics of the gypersaline Lake Oiburg (Crimea) as a model for
the studying of the consequences of the climate changes, Wodnye resursy (Water Resources), 47, 4, 426
(2020) (in Rus.)

8. Chaban V. V., Surova N. A. Study of the ecological state changes of Sakskoe salt Lake (Issldovanie
sezonnogo izmeneniya ecologicheskoi obstanovki Sakskogo solenogo ozera), Krymskoe kachestvo
(Journal of Crimean Quality), 1 (9), 56 (2007) ( in Rus.)

227



YabaH B. B., PydHeea U. U., l'ycbkoea H. B., Lllaiida B. I".

10.

11.

12.

13.

Goraychkin Yu. I. Annual changes of the coastal line of accumulative site (cape Evpatoriiskii — lake
Donuzlav), Ecologicheskaya bezopasnost pribrejnoi I shelfovoi zony (Ecological security of the coastal
and shelf zone), 3, 25 (2019) (in Rus.)

Gulov O. A Ecocid of Crimean salt lakes. Teoriya I practica vosstanovlenoiay vnutrennih vodoemov
(Theory and practice of the restoration of the indoor water bodies), 60 (Snt-Petersburg: Lema, 2007) (in
Rus.)

Shklovskii O. A. Technological scheme of the brine production of Sakskoe Lake in Sakskoe deposit,
recreation zone Saki, Crimean Republic (Tehnogennaya shema razrabotki rapy ozernoi Sakskogo
mestorojdeniya, kurort Saki, Respublika Krym), 158 p. (M: OOO «Geominvod», 2016) (in Rus.)
Vasenko V.I., Chaban V.V. Geoecological studies, regime, exploitation and mounting-sanitary
preservation of the deposits of the hydromineral resources in Crimean Republic in the region of the
activity of DP “Krimean GGRES» (Geoecologicheskoe izuchenie, rejim, expluataciaya i gorno-
sanitarnaya ohrana mestorojdeniy hydromineralnyh resursov Respubliki Krym v zone aktivnosty GU
NPP RC «Crymskaya GGRES»). Scientific Report of 2018, 213 p. (Saki: GU NPP «Crymskaya
GGRES», 2019).

Rudneva 1. I. Artemia: perspectives of the use in public economy. (Artemia: perspectivy ispolzovaniay v
narodnom hozyaistve), 138 p. (Kiev: Naukova Dumka, 1991). (in Rus.)

228



