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HoBi gaHi npo po3noziji MikpoeJeMeHTIB
y T€0JIOTO-eKOJIOTi4Hiii CHCTeMi IOHHUX BIZIKJIA/IiB
TeHapiBCbKO1 3aTOKHU

IIpedcmasneno unenom-xopecnondenmom HAH Yipainu B.O. Emenvsanosum

Hasedeno pesyavmamu 2e0exosioziunux 00CHioNcetb Y MeNCAX 3anoGiOHUxX aKkeamopil ma OKPeMux CYXooilbHux
dinsnox mepumopii Yopromopcorozo 6iocepnozo sanogionuxa HAH Ykpainu. Jlocaiocerno emicm 6ajckux memanie
Y NOBEPXHEBOMY WAPI 2€0]1020-€KONOZIUHUX CYOCUCEM OOHHUX 0CAOKI8, WO CHOPMYBATNUCS 8 PISHUX YACTMUHAX
axeamopii Tenopiscvkoi samoxu, i 6usnaueno nPupoori ma anmponozenii paxmopu ix po3nooiny.

Knrouoei cnosa: zeonozo-exonoziuna cybcucmema, 8axcki memarit, 0onmi ocaoxu, zeoexonozis, dopre mope.

TeoeKoOriuHUI aceKT JOCTIKEHb PO3IOITY 3a0py/AHIOBAYIB Yy MeKaX MPUPOLOOXOPOHHUX
TEPUTOPIil Mae HeabUIKY aKTyaJbHICTh Y chepi OXOPOHHM HABKOJIMIITHHOTO CEPEJOBMIIA Ta CTBO-
PEeHHSI YMOB [JIs1 cTajoro (GyHKIIOHYBaHHs ekocucTteM. [IpoBesieHHsT HATYPHUX JTOCJI/KEHb Ta
MTOCTifiHEe OHOBJIEHHST HAYKOBOI iH(opMaIlii 1Mo/10 CTaHy reoJIOTIYHOT CKJIAI0BOI Fe0eKOCUCTEM
TEPUTOPIii 1 aKBATOPIil 3aMOBIAHUKIB J1a€ MOKJIUBICTH 00’€KTUBHO OIIHIOBATH CTYIiHb aHTPO-
MOTeHHUX 3MiH, 1[0 BiOyBalOThCSA Y HABKOJIUIIHBOMY CEPEAOBHII, He TIIBKK B PEriOHAIBHOMY,
asie it rmobasbHOMy Mactitabax. OTpuMaHi faHi € 0CHOBOIO /IS PO3POOKH PEKOMEH/IAILi il 3 BIIPO-
BaJ/IPKeHHsT eheKTUBHUX 3aX0/IiB, CIIPSAMOBAHUX HA MiHIMI3allilo TOCMOIAPCHKOTO BIUINBY HA TIPU-
POJIHI KOMILJIEKCH, 1 IPUIHSTTS PillleHb MO0 PaIliOHATbHOTO BUKOPUCTAHHS Ta 30epesKeHHS IPH-
POJIHUX pecypciB.

Y Biagini cydacHOTO MOPCHKOTO ceiuMenToreresy [Hctutyrty reonoriuanx nHayk HAH Y-
paian y 2014—2016 pp. npoBouInCst KOMILJIEKCHI, B TOMY YMCJI HATYPHI, F€0€KOJIOTIUHI 10Ci-
JUKEHHS B MeKaX ITPUMOPCHKUX 3aII0BI/IHUX 30H MiB/IHS YKPaiHU, 30KpeMa, CyXOiJIbHOI TePUTO-
pii Ta akBatopiit Yopromopcbkoro 6iocheproro 3amosiganka HAH Yipaiuu.

Merta anoro gocipkeHHsa — OTPUMaHHS HOBOI iHopMallii 1o/10 3MiH €KOJOTIYHUX YMOB Y
MesKaX re0eKOCHCTEMHU 3aTOBiIHNKA 1 Ioro okpeMux reosioro-exosoriuaux cyocucrem (I'ECC).
Cepen ocHOBHUX 3a/a4 OyJI0 BUBYEHHST OCOOTMBOCTEN PO3IOIIITY BMICTY Ba)KKUX METAJIB Iie-
peBaxHo B moBepxHeBoMy mmapi [ECC monnux ocankis, mo copmyBaincs B pisHUX YacTHHAX
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akBatopii TeHApiBCHKOI 3aTOKU. /{19 TOPIBHAHHS TaKOK JAOCIIKYBAJUCST BMICT 1 PO3TOILI
MEeSTKUX BAKKUX MeTastiB y miBHivHO-cxXifgniit vacturi [ECC TenapiBcbkoi 3aToKu 61t KOPAOHY
3anoBiHuKa Ta y cxifHiin vactuHi FTECC Aropaniibkoi 3aToKN.

Marepianu i Mmetoau. /{ocIrHeHHSI METU JOCJIIKeHD, iX e(heKTUBHE ITPOBEEHHs Ta OpraHi-
3ailiss Oy/n 3abesnedeHi KOMILUIEKCHICTIO, BCeOIUHICTIO i CHCTEMHOIO TEOPETUKO-METO[0I0Tid-
HOIO OCHOBOIO, TIepeIyCiM 3acajiaMi MOPCBHKOI reoekosiorii [1]. 3agadi, BU3HaYeHI METOIO T0CTi-
JKeHb, 00YMOBHIIN OCOOJIMBOCTI PO3TAIYBaHHS CIIOCTEPEKHOI MEPEsKi B MEKAX TEOEKOCUCTEMHU
3aIoBiIHIKA. 30KpeMa, TPyIH cTaHIiiil Bizoopy 3paskis [ECC moHHUX BiIKJIaIiB PO3IOILIAINCS
MK JiJITHKaMU TTBUIIIEHOTO PU3UKY MPUBHECEHHSI BA)KKUX METAIIB (CyOCHCTEMU TUPIOBUX
YACTWH CKUHUX KaHAJTiB), GOHOBUMHU MiISTHKAMU B MeKaX MIBHIYHOTO KOP/IOHY 3alTOBiTHUKA Ta
B Mexkax TECC Tenzpiscebkoi kocu. Kpim Toro, BuBYasmcs 3pasku, BigiOpaHi B pailoHi Hal6iIbIin
rnbOKOI YacTUHY 3aTOKK. 3pasku 3 nmoBepxHesoro mapy ['ECC poHHUX BiAKIaAiB y iHTEpBaJIi
0—3 c™ BigbUpasn 3a CTAHAAPTHUMU METOAMKAMH i3 3aCTOCYBAHHIM PYIHOTO Oypa, Majiol IpyH-
TOBOI MPSIMOTOYHOT TPYOKHM Ta MaJIOTO JIOHHOTO YepIiaka Ha Bigcrani 3—5 M Bijt GeperoBoi cMyTu.
Bizgcranp Misk kop/loHaMU “aepoekocucreMa — akBaekocucreMa” i “akBaexocucremMa — [ECC”,
ab0 TOTYKHICTh BOJHOTO CEPEIOBHINA aKBAEKOJOTIYHOI cyOCcHCTEeMH, B MICISX Bimbopy Oi-
abmiocTi 3paskiB [ECC gonnux ocazkiB He nepeBuiiyBaia 0,5 M.

Jlabopatopta 06po6Ka 3pa3KiB BKIIOUAIA BUSHAYEHHS PsILY MIKPOEJIEMEHTIB Y HATYPHiil pe-
YOBMHI pEHTTeH-(PIyOpecIieHTHUM METO/IOM, a TaKOK JOCJII/PKEHHS TPaHyJIOMETPUYHOIO Ta Peyuo-
BUHHOTO CKJIa/ly 3pa3KiB 3a JI0IIOMOTI0I0 eJIEKTPOHHOTO MiKPOCKOIIA i Jla3epHOro ceiuMenTorpada.

3azHauYMMO, IO JOCTIKYBaHI IJISTHKY, SIKi € YaCTHHOIO s1/Ipa Te0eKOCUCTEMHU 3allOBiIHUKA,
MEXKYIOTh OE3II0CePEIHBO 13 30HAMU aHTPOIIOTEHHUX 1 MPUPOAHO-AHTPOIOTEHHIX F€0EKOCUCTEM.
Y ¢dysKIIOHATBPHOMY TIJIAHI OCTaHHI TIPEICTaBIEHI TOJIOBHUM YUHOM CiJTbChKOTOCTIO/IAPChKUMU
VIJIIMU 3 IHTEHCUBHOIO TOCTIOJIAPCHKOIO JIISIBHICTIO, B TOMY YMCJI i3 (DyHKIIOHYBAHHSIM 3PO-
nryBaHoro 3emsepoOctsa. /lo mBHIYHOI YaCTHHU MPUPOAHO-aHTPOIOTEHHOI aKBaJIbHOI €KOJIO-
riunoi cy6cucremu TeHAPIBCHKOT 3aTOKU TPUBAIUI Yac BiOYBaBCs CKUJ TEXHOTEHHO 3MiHEHUX
IPICHUX BOJI 3 MepexKi KaHaJliB, 1[0 € YAaCTUHOIO arpOKOMILJIEKCIB 110 BUPOIILYBaHHIO PUCY, & Ta-
KO “XBOCTIiB” BOJ i3 cucteM Bojonozadi KpacHozHaM’sSHCBKOI 3pOINTyBajibHOI cuctemu |[2].
3azHaummo, mo cranoMm Ha 2015 p. cucremMa CKUIIB MPICHUX BOJ /0 MiBHIYHO-CXiHOI YaCTHHU
akBaekocuctemn TenzapiBcbkoi 3aToku 3 npupogHo-antponorennnx [ECC posBunyTOoro 3po-
IIyBaHOTO 3€MJIEPOOCTBA, B TOMY YKCJI PUCOBUX IOJIIB, MTPOIOBKYBaia (DYHKIIIOHYBATH.

Peayabratu nocaiaxens. Ha 1migcTaBi oTpuMannx JaHNX BCTAHOBJIEHO, 110 OCHOBHUM (ak-
TOPOM KOHIIEHTPAIlii MOTIOTaHTiB y peuoBuHHIN cTpyKTypi [ECC nonnux ocazakis TenapiBcbkoi
3aTOKU € MiHEPAIbHUIT Ta TPAHYJIOMETPUYHUI CKJIaJl OCTAaHHIX. 3aJIeKHICTh KOHIEHTpAIliil Oib-
IIOCTI MIKPO€JIEMEHTIB, 30KpeMa HU3KM BaKKUX MeTaliB, y 3pazkax pedoBunu 'ECC 3BopoTHO
MPOTIOPITifiHA 30iIbIIIEHHIO PO3MIPHOCTI YacTOK pedoBuHM (puc. 1), sike [Jist pailoHy [0CTiIKEHb
0OYMOBIIOETBCS TiAPOANHAMIYHUMU OCOOJUBOCTSIMHU, TTEPELYCIM aKTUBHICTIO aKBA€KOCUCTEMU
Ta reoMopdoIoTiyHIMHU 0COBIMBOCTAMEU MesKi “akBaekocuctemMa — TECC” Ha meBHUX [i/ITHKaX
axkBaropii. [le cBiunTh PO BAACTUBICTD TEMITOBOI cKIIa0BO1 cTpykTypu 'ECC, gka nipesicras-
JieHa TTepeBaykKHO OKCHU/IOM aJTFOMiHiI0, KOHIIEHTPYBATH Ta yTPUMYBATH TIOJIOTAHTH, 1110 HAAXO/SATh
y IOHHI BiJIKJIAJIA B PO3UMHEHOMY CTaHi Ta B CKJIA/li 3aBUCJIOT PEUOBUHU.

[TopiBusaaHA BMicTy MikpoeseMeHTiB y Mexkax (ponoBux 'ECC cyxozmosny niBHIYHOT YaCTUHI
3allOBiIHNKA Ta B CyOCHCTEMaX MMPJIOBUX YaCTUH CKUHUX KAaHAJIB BUSBHIJIO He3HAUHE Ii/[BU-
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0

Puc. 1. Cepenni MOKa3HUKN KOHIIEHTPAIIH (MT/KT) IeAKUX MiKpoeJeMeHTiB y mosepxHeBoMy mrapi (0—3 cm)
TECC nonnux BifIk7IaiB HA Pi3HUX JALITHKAX F€0EKOCUCTEMU akBaTopii TeHapiBchKoi 3aToku (a) i rpaHyJioMe-
tpuunanii ckiaz 3pas3kiB [ECC nonnux ocazakis (ocepenneHi gani 3 moBepxHeBoro mapy 0—3 cm)

MeHHd KOHIIEHTPAIli Mifli, CBUHITO, HIKETIO Ta MU IKY JIJIST IJISHOK HAIXO/KEHHS CKUTHUX
Boa. Ockinbku 36araverss [ECC rpyHTIB CiJIbrocIyrizib Mifiifo BilOyBa€ThCsl BHACIIOK Hajl-
XOJUKEHST JI0 HUX [[bOTO eJIEMEHTA 3 JIeSTKUMU I0OPUBaMU 1 OTPYTOXIMiKaTaMu, 0 CKJIALY SIKUX
BiH BXO/IUTb, TAKi MiIBUIIIEHHS OTO BMICTY IiJKOM 3aKoHOMIpHI [2]. Haaxomkents Hebesmeu-
Hux croayk o TECC i akBaeKoJIOTIYHUX CyOCHCTEM OKPEMUX [HJISTHOK CLIBTOCIyTifb BifOy-
BA€ETHC B IIEBHUI Yac i FOJIOBHUM YMHOM 3aJI€KUTD BiJl 11€pio/ly BUKOPUCTAHHS Ta PEKUMY PyHK-
IIOHYBaHHST MePeKi CKUAHUX KaHasiB. [logasbmunii po3noiyl KOHIEeHTpalliit 6ibimocti Hebes-
MEYHUX MIKPOEJEMEHTIB Y BOJHOMY CEPEIOBHIII JOCHIIKEHUX aKBaeKOJOTIYHUX CyOCHcTeM
BU3HAYAETHCS TEOXIMIYHOIO PYXOMICTIO ITUX MiKPOEJIEMEHTIB Ta MOTJIMHAHHSM iX 610TOO, IO i/
TBEP/IKYETHCA JJAHUMU TIOTIEPEHIX JIOCTI/IPKEHD [ 3].

Jocrimkenns ocobmuBocTeil renesucy npukopaoaHoro mapy TECC nonnux Bigkaanis TeH-
JIPIBCHKOI 3aTOKHU 13 3aCTOCYBAHHAM €JIEKTPOHHOI MiKPOCKOIIii 3pa3KiB Il MOKJIMBICTh BU3HA-
YUTU POJIb Y PO3IO/iJI MiKPOEJIEMEHTIB I'PaHyJIOMETPUYHOTO Ta MiHEPAJIbHOTO CKJIA/y TBEPIOIO
komnioHeHTa 3a3HaueHnx [ECC. IcToTHy PisHUINO B MiHEPAJIBHOMY CKJIAJ[i BUSBJIEHO JIJIST 3pa3-
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Puc. 2. EneKTpoHO-MiKPOCKOTIIYHIH 3HIMOK 3pa3kiB noBepxHeBoro mapy (0—3 cm) TECC nonnux BiaKIamis:
a — cepuuHe yTBOpeHHs B cKiaji kKomroHeHTiB peyoBuan [ECC 10HHUX 0CajKiB; 6 — MaHIMPi Ta yIaMKK
Yeperaniok MJIaHKTOHHUX opraHi3miB y ckiami 3paska [ECC moHHUX BiAKIaAiB eHTpaabHOI YacTUHU TemH -
PIBCHKOI 3aTOKM; 6 — TepUTeHHa yaMKoBa Ta 6iorenHa ckaanosa [ECC 1oHHUX BiAKJIa/iB IMPIOBOI YaCTHHU
CKM/IHOTO KaHaJLy B IIiBHIYHIN yacTuHi TeHapiBCbKOI 3aTOKK; 2 — arperar, 1110 yTBOPUBC 3 INIMHUCTUX MiHepaJiB
1eJIiTOBOI PO3MiPHOCTI

KiB, BifliOpaHux y npubepeskHiil miBHIYHINA YacTHHI Ta B neHTpaibHux yactuHax [ECC Tenmpis-
CbKOI 3aTOKH. AKIIO B EPIINX IepPeBaka€ TePUreHHa PEYOBUHA aJIeBPUTOBOI PO3MIPHOCTI, TO
B Jpyrux — GiorenHi yrBopents (puc. 2). IIpu 1ipomy mesritoBa dhpakitist st 000X palloHiB Bif-
3HAYAETHCS TOMIHYBAHHSIM IJIMHO3€EMY 1, SIK CBiZiYaTh pe3yJibraTu JJabopaTOPHUX JTOCIiIKEHD,
3 1M TIPSIMO TTOB’sI3aHi ITiIBUTIEH] KOHIIEHTPallil Ba’KKUX METaJIiB.

TakuM YMHOM, TIOPIBHSIIbHA OI[iHKA BMICTY Ba)KKUX METAJIIB, SIKi BBAKAIOTHCS HEOE3MEUHUMIM
3a0pyIHIOBAYaMU €KOJIOTIYHUX CUCTEM, CBIAYMTD MIPO Te, IO iX BMICT Ta PO3IOILI 3HAYHOIO Mi-
poio 00yMoBJIeHi ocobnmBocTsIMU TeomopdoJiorii Mexki “akBaekocucrema — ECC” Ha neBHUX
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JJITHKaX aKBaTOPil, a TAKOK TEHE3UCOM Ie0eKOCUCTEMH 3amoBiHIKa Ta 1i cyGcucrem. Hampuk-
aan, TECC cyxoainbnoi Teputopii TenapiBcbkoi Kocu y miBaenHi yacTuHi YopHOMOPCHKOTO
6iocepHOTo 3aoBiHNKA TIPeCTaBIeHa T0Ope TPOMUTUMHU HAHOCAMHU, SIKi CKJIQ/IAI0THCS TIepe-
Ba)KHO JIETPUTOM YepPeraniok MOPChbKUX MOJTIOCKIB, TAMYACOM SIK TPUKOPAOHHUH 11ap (0—3 cm)
I'ECC miBHIYHOI CyXO/iTbHOI YaCTUHU 3aTOBITHUKA MPEICTaBICHO, TOJOBHUM YWHOM, MiB/I€H-
HUMU YOPHO3eMaMU Ta MiJCTEeSI0UUMU 1X TJiMHaMu. ToMy TPUPOJIHI KOHIIEHTpallii MikpoeJe-
MeHTIB y ckJaji niBHiuHOI Ta miBjgeHHol [ECC cyxomomy 3amoBijiHuKa iCTOTHO BiZIPi3HSIIOTHCS.
He Tak siBHO Ha 0co6JMBOCTI po3moiay Baxkkux MetasiB y mpocropi TECC akBatopiii 3armosis-
HUKA BIUIMBAIOTD MIPOIIECH TT€PEPOIITOIITY MiKPOEJEeMEHTIB IicJis TOTPAIJISIHHS Y BiJIIIOBI/IHY aK-
Baekocucremy [4].

3arajiom, 3riJ{HO 3 pe3yJbraTaMy JA0CJiIKeHb, BMICT OiIbIIOCTI HeOE3MEYHX eJIEMEHTIB, 30-
KpeMa Ba)KKUX METAJIIB, Y BEDXHbOMY IIapi IOHHUX Bi/ikJIa/iB TeHIpiBCHKOI 32aTOKM 3HAUHO HUK-
YU, Hi’K cepejiHi TOKa3HUKY JIJIsl Cyd9acHUX JOHHUX Bifikaaais Hopuoro mops [5]. Il tenpentiis
BJIACTUBA JJIs1 OLIBIIOCTI MIKPOEJIEMEHTIB, 3a BUHATKOM Mi/ji, 1[0 00YMOBJIEHO aKTUBHUM HaXO-
JDKEHHSIM aHTPOIOT€HHOI CKJIa0BOI IIbOTO eJIeMeHTa 3 OPHUX IO i BHYTPIIHBOPIYHUME 6io-
TeHHUMM IUKJIaMH ii iepeposnoairy Mixk [ECC oHHUX BiIKJIAIIB Ta CyMiXKHUMHU aKBAa€KOJIOTIY-
HUMU CyOCUCTEMAM.
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HOBBIE IAHHDBIE O PACITPEAEJIEHNN
MUKPOIJIEMEHTOB B TEOJIOTO-2KOJIOTUYECKOW CUCTEME
JIOHHBIX OTJIOXEHNY TEHIPOBCKOTO 3AJINBA

[IpencTaBieHBI pe3yabTATEI TCOKOTOTIYECKIX NCCIEJOBAHII B MIpe/eIaxX 3aoBeHBIX aKBATOPU W OT/IEIb-
HBIX CYXOIIYTHBIX y4acTKOB Tepputopun YeprHomopckoro 6uocdeproro sanosentuka HAH Yipaunsr. Vcee-
JIOBAHO COJIEP/KAHUE TSKETBIX METAIIOB B TIOBEPXHOCTHOM CJIOE TEOJOTO-IKOJOTHUECKUX CYOCUCTEM JTOHHBIX
0CaJIKOB, C(POPMUPOBABIIUXCS B PA3HBIX YACTSIX aKBATOPUY TE€HIPOBCKOTO 3a/IMBa, U OIIPe/ie/IeHbl IIPUPOHbBIE U
AHTPOTIOTeHHBIE (PAKTOPBI MX PaCTIpe/IeTICHUS.

Knioueevie cnosa: 2¢01020-3K0102umeckas cyocucmema, maxicesvie Memaiivl, OHHble 0CA0KU, 2€09K0L02USL,
Yepnoe mope.
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NEW DATA ON THE DISTRIBUTION
OF TRACE ELEMENTS IN THE GEO-ECOLOGICAL SYSTEM
OF THE BOTTOM SEDIMENTS OF THE TENDRIVSKA BAY

The article presents the results of geo-ecological researches within the boundaries of the land area and water
basin of the Black Sea Biosphere Reserve of the NAS of Ukraine. The content of heavy metals in the geo-ecological
system of the bottom layer of sediments formed in different parts of the Tendrivska bay water area is studied, and
the natural and anthropogenic factors of their distribution are determined.

Keywords: geo-ecological system, heavy metals, bottom sediments, ecology, Black Sea.
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