3aranbiia oKkeaHorpadiulHa XapaKTepncTnkKka
LUopHOro ta A3oBCbKOro MopiB

YopHe Ta A30BCbke MOps HanexaTb 00 6acelriHy ATIaHTUYHOro okeaHy. Boay YopHoro Mmopsi omuBatoTb 6eperu
Ykpainu, Pocii, I'pysii, Typeuunnu, Gonrapii Ta PymyHii, a Boay A3oBchkoro — 6eperu Ykpainu it Pocii. Mixk co60to Mopst
CMNoy4alnTbCA MiNIKOBOAHOW KepyeHCbKO NPOTOKOMD; MeXa MPOXOAnTb No MiHii Muc Takmn — muc MNaHaria. YopHe
Mope NpoToko Bocdop (Mexa no ninii Mmc Pymeni — mnc AHagony) cnonydaetbes i3 MapmMypoBUM MOpPEM i gani
npotokoto dappaHennu — i3 CepensemMHum. Hainbinblua gosxnHa HopHoro Mmops no napaneni 42°29’° nH. . CTaHOBUTb
1148 km; HarbinbLa WwmpuHa — Mk O4akoBoM i Mnucom Eperni — 611 km, a HaMMeHLIa — No MepuAaiaHy NiBAEHHOI TOUHKU
Kpumy (Mnc Capud) — 258 km. Halibinblia goBxmHa A30BCbLKOrO MOps — Bif, kocu Apabartcbka CTpinka oo rupna
p. JoH — 360 kM, a Hanbinbwa wupuHa — 176 km. CepepHsa mmnbuHa YopHoro mopsi ctaHoBUTL 1300 M,
MakcumanbHa — 2245 M; A30BCbKE MOPE MINIKOBOAHE — CcepeaHs mnbnHa Moro 7 M, MakcumanbHa — 15 m.

Mnowa YopHoro Mmops aopiBHioe 423 TUC. KM?; 06’eM Boan — 538 Tuc. kMP. MNnolua A30BCbKOro MOPS A0PIBHIOE
39 Tnc. km?, 06’eM Boaun y HeoMy — 290 kM. CepeHili piBeHb HOpHOro Mopst € HUXXYUM 3a CepeHii piBeHb A30BCbKOIO
Ha 7-11 cm Ta BULWKM 3a piBeHb MapMypOBOro Mopsi Ha 22 CM.

YopHe Mope HanexmTb 40 TUMY BHYTPILHIX MDKMaTEPUKOBUX OKEaHIYHMX MOPIB, a A30BCbKE — [0 BHYTPILIHbO-
MaTepPUKOBUX LLENbMOBUX.

Y 6ynoBi gHa YopHOro mMopsi BUAINAIOTLCA 00nacTi 3 KOPOK KOHTUHEHTasIbHOro, CYOKOHTWUHEHTasNIbHOro i
cybokeaHiyHoOro Tunie. Y penbedi AHa YiTKO MPOCTEXYTbCA KOHTUHEHTaNbHUIM Lenbd, MaTepPUKOBUN CXUI,
MaTepuKoBe NigHIIKS | MrbokoBoaHa 3anaavHa. LLenbd 3anmae 61m3bko 25% nnolwi aHa Mops. MakcumanbHa rnoro
wmpuHa (200-250 kM) Ha niBHIYHOMY 3axofi, a 6ing lMiBoeHHoro 6epera Kpumy, kaBka3bKoro M aHATOMINCbKOro
y306epex BoHa BCbOro Aekinbka kinoMeTpis. LLenbd noninaersca Ha BHYTPILLHIN (iHOAI cniBnaaae 3 niaBOgHUM CXUIIOM
0eperoBoi 30HM), CepeaHiin Ta 30BHILLHIN. MMoBepxHsa wenbdy ayxe NoBinbHO (Nig kytom 0-1°, nogekyom — go 2,5°%)
3HUXYETLCA Y HANPAMKY rMrboKoi 3anaanHn. Ha matepukoBuin cxun npunagae mavxe 40% aoHa; oOMeXyeTbes BiH
izo6atamm 100 i 2000 m. JHO 3anaanHu (runbLue i3odatn 2000 m) 3anmae marixe 35% MOPCLKOro aHa i aBnsie codoio
cnabko HaxmneHy y nNiBAeHHOMY HanpsMKy akyMylsSiTUBHY PiBHUHY.

MaTepurkoBuin cxun NpocTaraeTbes mamxke Ha 1600-1900 m i € pocuTb KpyTMM. HaluyacTiwe BiH onyckaeTbcs
nig kytom 11-13°, ane y pgeskux micusax cnyck carae 28-31°, a MakCUMManbHUA MOKA3HUK MOro KpyTtuaHu — 38°.
Mpuknagom Uboro € AinaHkM y3noBx liBoeHHOro 6epera Kpumy, 3okpema HaBnpotu MuciB HikiTuH, Ato-ar, Ta
y300BX Manoagiricbkoro ysoepexoks (HaBnpotu mucie Yamnu, Uwmknu, emipni). MoBepXHa MaTepPUKOBOro CXuy
YCKNIaAHIOETLCA 610KaMM 3eMHOI KOPW, SIKi YHacTO NpuaalTb MOMY CTYMiHYaCTUn NPodinb.

3HayHin nnowi MaTepukoBOro CXwuily MpUTaMaHHi NiABOAHI KaHbMWOHW PiI3HOMO MOXOMAXEHHSA. BOHM MOXYTb
noymHaTuca y npubepexHin 30Hi Ha rmmnbuHax 10-15m Ta caratm munbuH 1600 M. KaHbMOHW CnpusiioTb
HarieeKTUBHILLOMY NepeMillLleHHIO 0CaaoBOro MaTepiany Bia, 6eperis 40 MMOoKOBOAHOI 3anaanHu HopHoro mops. Y
HaMrMMOLLIN YacTUHI KaHbIOHY, NnepeBaxHO Ha rmMubuHax 1600-1900 M, nepeHeceHul ocasoBUA MaTepian yTBOpPIoe
BENMKI KOHyconopfibHi BigknageHHs. OKpeMi KOHycOomnofAjiOHi YTBOPEHHA MOXYTb 3MBATUCA OAMH 3 OOHUM, LLO
NPU3BOAUTL 4O YTBOPEHHS aKyMyNSATUBHOI GOPMU — MAaTEPUKOBOIO MigHOKS. LLIBUAKICTb OCafOHAKOMMYEHHS Ha OHi
LIeHTpa/IbHOI YaCTUHW 3anaguiHu B cepeaHboMy cTaHoBUTbL 30-40 mm Ha 1000 pokis.

JHO A30BCbKOro MOpsi NMepeBaXHO PIiBHUHHE, 3 PIBHOMIPHMM HApPOCTaHHAM MNOVHM Yy HaNpPsSIMKY LIEHTpa
3anagnHu. Ha HboMy cnocTepiraeTbCs Kinibka MiaBULLIEHb, 3 AKUX HabINbLLOW € 6aHka MMiuaHa.

ToBLLYy Bigknazis, LLO NOKPUBAIOTb AHO HOPHOro MOPS, MOXHA NOAINUTA HA OOVHAOUATL PEYOBUHHO-TEHETUYHUX
TuniB. LWicTb TMNIiB HanexaTb A0 MINKOBOAHWUX i M’ATb — A0 rMMOOKOBOAHMX. YCi TUNY AOHHUX Biaknaaie 6e3nepepBHO
3MIHIOIOTb CBili FPAHYIOMETPUYHNIM Ta PEYOBUHHUI CKNag, Nepexoasym 3 O4HOro PEeYOBUMHHO-FEHETUYHOIO TUMY B
iHLINA. MNepeBaxatloTb TEPUIrEHHI CaboBanHUCTI aneBpUTO-NENITOBI Ta NEITOBI MyNn, Ha APYroMy MicLi — 6ioreHHO-
TepureHHi nenitosi mynu. Maiixe 0AQHaKOBO MNOLUMPEHiI GioreHHi cunbHOBamMHUCTI Ta canponenesi mynu. Ons
HarMONOALMX BiOKNALIB XapakTepHE 3HMXKEHHS BMICTY TEPUFEHHUX KOMMOHEHTIB MpY OLHOYACHOMY 3POCTaHHI
GioreHHux. 3arasbHO 3aKOHOMIPHICTIO YTBOPEHHS MOOKOBOAHMX BiaknaaiB HopHOro Mops B rofoLLEHI € AOMiHYi04a
pOsb TEPUrEHHOI ceauMeHTaLlii, MPUYOMy CTYMiHb ii AN PI3HMX YAaCTUH BacenHy pPi3HWMA (MEeHLUEe Yy 3axifHin YaCcTuHI,
OinbLue — y cxigHili). B obnactax xanictad cyd4acHoro 6acenHy nepeBaxarymm € 6ioreHHU YNHHUK, POSb IKOro B
0OCafoHaKOMMYEeHHI no4Yana 3pocTatv 3 MNi3HbOYETBEPTUHHOrO 4Yacy, 3MIHIOIYM CMiBBIOHOLWEHHA TEPUreHHOoro i
OioreHHOro maTepianis B ocajax.

MpoTaxHiCTb 6eperooi niHii YopHOro Mops 3rigHo 3 BUMMipaMu no Tonorpadidxii kapti macwTady 1:100 000
cTaHoBUTb 4725 kM, 3 akmx 1629,1 kM (34,5%) 3HaxoouTbcs y Mexax YkpaiHu. B iHWuMx KpaiHax NpOTSXKHICTb
6eperoBoi niHii Taka: 410 km (8,7%) y Pocii, 315 kM (6,7%) y I'pyaii, 1701 km (36,0%) y Typeuunni, 385 km (8,1%) y
Bonrapii Ta 285 km (6,0%) y PymyHii. 3aransHa noexunHa 6eperie A30BCbkOro Mopsi CTaHOBUTb 1860 Km.

MopisaHicTb 6eperoBoi NiHii HOpHOro MOpPS € NOPIBHAHO HE3HAYHOIO, BUHATOK CTAHOBATL HU3OBUHHI Oeperu
Oro MiBHIYHO-3aXigHOI YaCTMHK, AKi Mopi3aHi 3atokamMu i numaHamu. [iBHIYHO-3axioHWIA 6eper YopHoro mops
HeBucoKkuii. Ha cxia Big, CeBacTononbCbkoi OyxTn 6eperu NnoMiTHO KpyTillaoTb. bepern KepyeHcbkoro niBocTpoBa
Maiie rno BCil MOro NPoTAXHOCTI 06PUBUCTI, 32 BUHATKOM [i/ITHOK 3 Nepecunamu, nMmaHamm ta naryHamu. MNiBHiYHO-

General oceanosgraphic backéround
of the Black Sea and the Sea of Azov

The Black Sea and the Sea of Azov belong to the Atlantic Ocean basin. Waters of the Black Sea wash the
shores of Ukraine, Russia, Georgia, Turkey, Bulgaria and Romania, and the Sea of Azov waters — those of
Ukraine and Russia. The seas are connected by the shallow Kerchens’ka Strait. They border along the line
Takyl Cape — Panagiia Cape. The Black Sea is connected with the Sea of Marmara by the Bosporus Strait (the
border is denoted by the line Rumeli Cape — Anadolu Cape) and farther through the Dardanelles Strait— with
the Mediterranean Sea. The maximum length of the Black Sea (along 42°29’ N) is 1148 km, its maximum width
(between the town of Ochakiv and Eregli Cape) is 611 km, and its minimum width lies along the meridian of the
southern point of the Crimea (Sarych Cape) and amounts 258 km. The maximum length of the Sea of Azov
(between the Arabats’ka Strilka Beak and the Don River Mouth) is 360 km and its maximum width is 176 km.
The average depth of the Black Sea is 1300 m and maximum one is 2245 m. The Sea of Azov is shallow: its
average depth is 7 m and maximum one is 15 m.

The area of the Black Sea is about 423 thousand km?, the volume of water in the sea is about
538 thousand km?®. The area of the Sea of Azov is about 39 thousand km?, the volume of the seawater is 290
thousand km?®. The average level of the Black Sea is 7-11 cm lower than that of the Sea of Azov and 22 cm
higher than that of the Sea of Marmara.

The Black Sea belongs to the type of inland intercontinental oceanic seas, and the Sea of Azov is an
inland shelf sea.

The Black Sea bottom structure includes the regions with continental, subcontinental and subocean
crust. In its topography shelf, continental slope, continental subslope and abyssal depression are distinctly
observed. The shelf occupies about 25% of the sea bottom area. The shelf maximum width (200-250 km) is in
the northwest; near the Southern coast of the Crimea, the Caucasian and the Anadolu shores its width is
several kilometers. Its surface slopes down very gradually in the direction of the abyssal depression at an angle
of 0-1°, somewhere reaching 2.5°. The shelf is devided into interior (that may coincide with the underwater
slope of the coastal zone), intermediate and exterior ones. The continental slope constitutes almost 40% of
the bottom and is bounded by the isobaths of 100 and 2000 m. The depression bottom (below the isobath of
2000 m) makes almost 35% of the bottom area and represents an accumulation plain slightly inclined
southward.

The continental slope spreads as far as 1600-1900 m. It has a considerable gradient mainly about 11-
13°. The highest values are in limits 28-31° with maximum reaching 38°. The regions along the Southern coast
of the Crimea (in particular, opposite the Nikityn and Aiu-Dah Capes) and along the Asia Minor coast
(in particular, opposite Camli, Isikli, Demirli Capes). The surface of continental slope is complicated with
blocks of the earth’s crust that often give it a graduated profile.

The most part of the continental slope is complicated with underwater canyons of different origin. They
can begin in the coastal zone at a depth of 10-15 m and reach 1600 m. The canyons are the most powerful
means of transferring sedimentary material from the coast to the abyssal depression of the Black Sea. In the
deepest part of the canyon the transferred sedimentary material forms big cones at a depth mainly 1600-
1900 m. Individual cones can join that brings to formation of accumulative matter of the continental subslope.
The mean rate of deposit accumulation at the bottom in the central part of the abyssal depression is usually
30-40 mm/1000 years.

The predominantly flat bottom of the Sea of Azov descends gradually to the depression center.
At the bottom there are a few positive forms of relief, the largest of them being the Pischana Bank.

The thickness of deposits, which cover the bottom of the Black Sea, is dismembered on eleven material-
genetic types. Six types are shallow and five — deep-water. Between all types of the deposits there are the
continuous transfer conditioned by the gradual change of their grain-size and material composition.
Terrigenous less calcareous aleuropelitic and pelitic silts prevail, on the second place are biogenic-
terrigenous pelitic silts. AiImost identically widespread biogenic much calcareous and sapropelic silts. There is
the decline of content of terrigenous components in the youngest deposits and simultaneous growth of
biogenic. In Holocene the dominant role of terrigenous sedimentation is common consistent pattern of
formation of deep-water deposits of the Black Sea, its importance being not the same for different parts of the
basin (less in western, more in eastert part). In the regions of halystases of modern basin a biogenic factor is
determining, the role of which in sediment accumulation increases from late Quarternary time, changing
correlation of terrigenous and biogenic material in sediments.

The length of the Black Sea coastline is 4725 km according to the measurements on the 1:100 000 scale
topographic map and 1629.1 km (34.5%) of them are located within Ukraine. In other countries it makes:
410 km (8.7%) in Russia, 315 km (6.7%) in Georgia, 1701 km (36.0%) in Turkey, 385 km (8.1%) in Bulgaria and
285 km (6.0%) in Romania. The total length of the Sea of Azov shores is 1860 km.
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cxigHuin 6eper YopHoro mopsi 34e6inblioro BMCOKOTIPHUIA. BUHATOK CTAaHOBUTb HUSWHHWUIA parioH MiXX Mucamum
Manaria Ta AHancbkmin Ha y36epexcki TaMaHCbKOro niBocTpoBa. Ha cxoni Ao mopsi npumukae Benvka Konxigcbka
HMU30BMHa. liBOEHHMIA Beper, Ha BiAMIHY Bif, CXiAHOro, BUCOKMIA Ta OOPMBUCTUIA Malixe B3OOBX YCiei cucrtemu
MiBHIYHO-TaBpinCbkux rip. MiCcusgMM BiH NEPEPUBAETLCA PIBHUHHUMW HU30BUHAMU B FMPOBUX parioHax (Oenbrax)
BeNukmx pidok Kusunupmak, €winbupmak, ®inboc, Cakap’s. Beper 3axigHiwe npotoku Bocdop nopiBHAHO
HEBMCOKNI, 3 MOCTYNOBMM NEepexoaoM A0 HU3MHHOro. Ha niBHiy Big, rvupna p. Pe3oBcbka po3TalloBaHi y36epexoks
Ctpanpxuupke Ta MepeHpyaHiubke BnNpuTyn Ao bypracbkoi 3atoku. [ani 3HOBY TArHeTbCA HU3bkMA Geper [o
BapHeHcbkoi 3aTokn. Mucu Ha Wi ginsiHui 3 60Ky Mops KpyTo 06puBatoTbes. Big Bucokoro mmucy Kaniakpa oo nenstu
JyHato 6eper 3HMKYETLCS, MOCTYNOBO NEPEXOASAUN Y BENVKY PIBHUHY LiET OeNbTU.

Bepern A30BCbkOro Mopst Ha 3axofj, NiBHOYi i CXOA4ji MepeBaXXHO HN3MHHI, a Ha MiBAHI — 0OPMBUCTI. XapakTepHUM
€/IEMEHTOM /19 LibOro MOPCLKOro y36epexoks, SK i Ansi HOPHOMOPCbLKOr0, € HAsiBHICTb JIMMaHIB Ta naryH, 0Co6MBO Yy
NiBHIYHO-3axigHOMY CEKTOPI. TMNOBUM TYT € BTOPUHHE YIEHYBaHHSA 3 GOPMYBaHHAM BEANKMX MiLLaHO-4YepenallukoBux
Kic Ta pi3HOTMNHUX NepecuniB. BoHM BiainsaoTb Big MOPS HU3KY MINKOBOAHMX 3aTOK i IMMaHiB. Halibinblua 3 kic —
Apabatcbka CTpinka — BigOKPEMIIIOE MINIKOBOAHY NaryHy — 3atoky CuBawl. He3HauHi migBULLEHHS SBASIOTL COOOO
aKTUBHI KNidwu, LWBMAKICTL abpasii B cepeaHboMy Ha pik cTaHoBUTb Bia, 0,3 00 2,7 M — Ha NiBHOMI, Big 0,2 00 4,5 M —
Ha cxogi Ta <0,5 M — Ha miBaHi. AKYyMYNSTVMBHI GOPMM PO3BUBAIOTHLCH Y PEXUMI KPUTUYHOIO AedilnTy HaHOCIB, Ha
Cy4acHOMYy eTani CNoCTepPIraeTbCs BiAYYyTHE POSMUBAHHS, IHKON YTPUMYETLCHA AMHAMIYHA piBHOBAra.

KnimaTtunyHi ymoBrn HYopHOro ta A30BCbKOIr0O MOPIB BU3HAYalOTbCH iX reorpadivyHM MOJSIOXKEHHAM | 3arasbHO
atmochepHoio umpkynsuieto. MNiBHiYHA YacTnHa HYopHOro mMops i A30BCbKe MOPE 3HaxoaATbCs Y MIBAEHHIA YaCTUHI
NMOMIpHOro, a NiBAeHHa YacTuHa YopHOro Mops — y MiBHIYHIN YaCTUHI cyGTpPOMiYHOro kniMaTtnyHux nosicis. CepenHs
TeMnepartypa MoBiTPS Y CiYHi Yy LEHTPanbHiA YacTuHi YopHOro mops ctaHoBUTb +8° C, y MiBHIYHO-3axifdHiA BOHaA
3HMXKYETbCA A0 0-3° C Huxye Hyna 3 abcontoTHUM MiHiMymom -30° C. CepenHs Temnepartypa MoBiTPsa Yy JUMHI
CTaHOBUTbL 22-24° C, a HamBuwa — 6nm3bko 35° C. B A30BCbKOMY MOPi xonogHi 3aumun (go -33° C) MoxyTb
NnoenHyBaTUCS i3 CyXUM i CNEKOTHUM NliToM (o +40° C). PiyHa kinbkicTb onaaiB Hag A30BCbKMM MOPEM, Ha 3axopni Ta
niBHiYHOMY 3axofi YopHoro mops ctaHoBuUTb 300-500 MM, Ha niBgHi HYopHoro mops — 700-800 mm, Ha cxoai — 1800-
2500 Mmm. Ha 6inbLuin YacTuHi akBaTopii HopHOro Mopsl nepeBaxaroTb MiBHIYHI i MIBHIYHO-CXiAHI BITPW; ANg NiBAEHHO-
CXiQHOT YaCTUHN MOPS XapakTepHi BiTPY NiBAEHHUX i MIBAEHHO-CXiAHNX HanpsmiB. CepegHboMicaYHa LWBUAKICTb BITPY
€ MakCUMaJIbHOIO Y Ci4Hi-NIIOTOMY (7-8 M/C) | MiHIManbHOLO y YepPBHi-UMHI (4-5 Mm/c). MOCTINHWIA MaKCUMYM LLUBUOKOCTI
BITPY CNOCTEPIraeTbCs y 3axigHir 4acTnHI HOpHOro Mops, MiHiIMYM — Y NiBAEHHO-CXIAHIN.

KpuxxaHuin nokpre Ha A30BCLKOMY MOPi YTBOPIOETLCS LLLOPIYHO. Y CYBOPI 3MMU BiH NMOLUMPIOETLCSA HA 3HAYHY
4aCTMHY MOpPS, @ B OKPEMI POKM i Ha BCIO MOro niolyy. Y M’aKki 3MMM Kpura CnocTepiraeTbCa y NMMaHax, 3atokax i
y300BX OeperiB. Y YopHOMY MOpi NIbOOOYTBOPEHHS, fIke BrIMBAE Ha CYAHOMIABCTBO, CMOCTEPIraeTbCs JMLLE Y
NiBHIYHO-3axigHin YacTuHi. LLLOpiyHO npunanm yTBOPKETLCS Y NIMMaHax i 3atokax. LlinkoBute 3amep3aHHs BiZKpUTUX
PanoHIB MiBHIYHO-3axXiAHOI YHAaCTUHU MOPS MOXJIMBE JIMLLE Y AyXe XONOLHI 3UMU.

Y YopHe mope Bnagae 6arato piqok. Ix cymapHuWii CTik ynpoaoBx poky JopiBHIoe 350 km®. Bnnabko 80% Takoro
CTOKY HaAX0AMUTb Y MiBHIYHO-3axiAHy YacTUHY Mops (pidukn dyHan, OHinpo, OHictep, MiBoeHHWI Byr). CymapHuii CTik
pivok (HambinbLi — JoH i KybaHb) B A30BCbKE MOPE CTaHOBUTL B cepeHboMy 35 KM® Ha piK.

Temnepatypa Boau y YOpHOMY MOPi KONMBAETLCH Bif, 3HA4YeHb TemnepaTypu 3amep3aHHs (-0,97° C npwu
conoHocTi 18%o0, -0,54° C npun conoHocTi 10%o0) y NpubepexxHii 30Hi MiBHIYHOI YacTMHW Mops Ao +28-29° C npu
MaKkCrMaibHOMY MOro nporpieaHHi. Mo BCboMy 06°’eMy MOpsi cepeaHs TeMnepartypa BoAM CTaHOBUTbL 6513bko 9° C
BMULWE Hynda. ng TepMiyHOi CTpyKTypu YOpPHOro MOpS XxXapakTepHa HadaBHICTb XOJIOOAHOFO MPOMIXKHOIO
wapy — nignoBepxHeBoro (Ha rmubuHi 40-80 M) wapy MiHiMyMy TemnepaTtypu, SKMA TPaAULINHO BUAINAETLCS MO
isotepmi 8° C. Hmx4ye 75-100 m TemnepaTypa BoAM 3i 3pOCTAHHAM MOMHW MOCTYNOBO MiABULLYETLCS A0 3HAYEHb
9,1° C 6inga gHa.

CepenHsa Temnepartypa Boan B A30BCbKOMY Mopi cTaHoBMTb 11,5° C. B3nmKy Temnepartypa Ha MOBEPXHi
MOPS 3HUXYETbLCA — Yy paMoHax 3 BUCOKOW COJIOHiICTIO Ao -1° C (3atoka CuBaw), a y parioHax 3 HU3bKO
conoHicTio — go -0,1° C. Y nunHi-cepnHi TemnepaTypa BOAM Ha GinblUOCTI akBaTopii cTaHOBUTL 24-25° C (6ing
6eperiB — 6n13bko 32° C).

CooHICTb MOBEPXHEBOTrO Wapy Boay y HopHomy Mopi (18%o0) Maiike yaBidi H/X4Ya 32 COMOHICTb MOBEPXHEBUX
Boz, CBITOBOrO OKeaHy, a COJIOHICTb A30BCbKOro Mopsi € Lie Hux4ot (10-12%o). CepeaHsa ConoHicTb BoA, HOpHOro
MOPS 3POCTa€E 3anexHo Bif, MUOWHM — Ha nNoBepxHi 17,6%o y TpaBHi i 18,1%o0 y noTomy, 6ing aHa — 22,33%o0. o
rMUOUHHUX BOA, 3 HMXHBbOOOCHOPCHKOK TEeuiel HaaxoasTb BMCOKOCOJIOHI Boau 3 MapmypoBoro mops. Ans
BEPTMKaIbHOI ra/IMHHOT CTPYKTYPM MOPS XapakTepHa HasiBHICTb ABOX rasiok/iHiB (LWapiB Pi3KOi 3MiHU COJIOHOCTI):
ce30HHOoro — y wapi 0-30 m i nocTinHoro — y wapi 50-200 m.

BHacnigok oco6aMBOCTEN TepMOranamMHHOI CTPYKTYypu BOoA YopHoro mops Ha rmunbuHax 50-200 m
CcrnocTepiraeTbCcs Piskuii CTPNOOK FYCTUHU BOAM (YMOBHA ryCTUHU aocsrae 16,15-16,25), 1o Ha3MBaeTbCA OCHOBHUM
nikHOKNiHOM. Lle npn3BoanTbL [0 CYTTEBOro 0OMEXEHHS BEPTUKANIbHOrO BOAOOOMIHY.

BopHi macwu i cTpykTypa Bog HopHOro mops popMyoTbCs B pedynbraTti B3aemMogii BoaHOi macn MapmypoBoro
MopSs, AKYy NpuMHOCUTb HumkHbo6OChOpChbka Teuid, i MPICHMX BOA, WO HaaXxoAsTb 3 PIYKOBMMMKM CTOKaMu i 3
atMmochepHumMn onagamu. BugingooTe OO0 N’9TM YOPHOMOPCBLKUX BOLHMX Mac, WO PISHATbCS 3a CBOIMU
TEPMOr/IMHHMMUM XapakTepuUCTMKaMu: npubepexHa YOpHOMOPCbKa BOAHA Maca, BEepXHs YOPHOMOPChbka BOAHA
mMaca, X0N04HU NPOMIKHUIA LWap, NPOMiXHA YOPHOMOPChKa BOAHA Maca i, HapeLuTi, MmbrHHa YOPHOMOPChKa BOaHA
mMaca. BogHa maca A30BCbKOro Mopst GOPMYETbCS B pe3ynbTaTi BOA00OOMiIHY 3 YOpHMM MOPEM i HaAXOAXEeHHSs
NPICHUX BOA,

The Black Sea coastline is slightly indented, only the low-lying shores of its northwestern part are cut by
bays, inlets and estuaries. The northwestern coast of the Black Sea is low. To the east of the Sevastopol’s’ka
Bay the coast noticeably rises. The Kerchens’kyi Peninsula shores are precipitous almost along the whole
length except for the regions of barrier spits of limans and lagoons. The northeastern coast of the Black Sea
is mainly high mountainous except for the lowland area between the Panagiia and Anaps’kyi Capes on the
Tamans’kyi Peninsula coast. In the east the vast Kolkhids’ka Lowland approaches the sea. The southern coast
of the sea is high and precipitous almost everywhere along the Northern Tavr Mountains system. It is
interrupted with flat lowlands in the estuaries of large rivers such as Kizilirmak, Yesilirmak, Filyos, Sakarya.
The coast west off the Bosporus Strait is rather low and descends to lowland. The Strandzhyts’ke and
Medenrudnits’ke high coasts begin from the Rezovs’ka River estuary and reach the Burgas’ka Gulf. Then there
is a low coast as far as the Varnens’ka Gulf. The capes in this part drop steeply towards the sea. From the
Kaliakra Cape to the great plain of the Danube River Delta the coast gradually descends.

The shores of the Sea of Azov in the west, north and east are mainly low, whereas in the south they are
steep. Like in the Black Sea, the existence of limans and lagoons is a characteristic feature especially in the
north-west part. The second division with formation of large sand and shell spits as well as of barrier spits of
different kinds is typical. They separate a number of shallow bays and limans from the spit sea. The largest of
them, the Arabats’ka Strilka Beak, separates the shallow Syvash Gulf. At some high places there are active
cliffs, the rate of abrasion is from 0.3 to 2.7 m/year in the north, from 0.2 to 4.2 m/year in the east, and
<0.5in the south. Accumulative forms develop under conditions of critical lack of deposits; they are subjected
to current erosion sometimes being in dynamic equilibrium.

Climatic conditions of the Black Sea and the Sea of Azov are determined by their geographical position
and general atmospheric circulation. The northern part of the Black Sea and the Sea of Azov are located in the
southern part of the moderate climate zone, and the southern part of the Black Sea - in the northern part of
the subtropical climatic belt. In January mean air temperature above the central part of the Black Sea is 8° C,
in the north-western part it decreases to 0-3° C with the absolute minimum -30° C. Mean air temperature in
July is 22-24° C with its maximum 35° C. In the Sea of Azov cold winters (up to -33° C) can be followed by dry
and sultry summers (up to 40° C). The annual amount of precipitations over the Sea of Azov and the west and
north-west of the Black Sea is 300-500 mm, on the south of the Black Sea — 700-800 mm, and on the east —
1800-2500 mm. Above the greater part of the Black Sea northerly and north-easterly winds prevail, whereas
southerly and south-easterly ones are typical of its south-eastern part. Average monthly wind speed is
maximal in January-February (7-8 m/s) and minimal — in June-July (4-6 m/s). Constant maximum wind speed
is observed in the western Black Sea, and the minimum one - in its south-east part.

Ice is formed on the Sea of Azov every year. In severe winters it covers a considerable part and
sometimes even the entire surface of the sea. In mild winters, ice is found in estuaries, bays, and along the
coast. In the Black Sea ice that can hamper navigation is found only in the north-western part. Fast ice is
formed annually only in the bays and estuaries. Complete freezing of the open areas in the northwestern part
of the sea is possible only in very cold winters.

A great number of rivers flow into the Black Sea. Their total runoff amounts up to 350 km®/yr. About 80%
of the river runoff (Danube, Dnipro, Dnister and Pivdennyi Buh) flows into the north-western part of the sea.
Total river runoff (Don and Kuban’ are the largest ones) into the Sea of Azov averages 35 km?®/yr.

In the coastal zone of the northern part of the Black Sea water temperature varies from the values of
water freezing (-0.97° C at the salinity 18%o0 and -0.54° C at the salinity 10%o) to 28-29° C under maximum
warming-through. Mean water temperature in the Black Sea is about 9° C. The thermal structure of the Black
Sea is characterized by presence of cold intermediate layer, i. e. subsurface (40-80 m) layer of minimum
temperature which is traditionally distinguished by the isotherm 8° C. Below 75-100 m temperature
monotonically increases with depth up to 9.1° C on the bottom.

Mean water temperature in the Sea of Azov is 11.5° C. In winter on the sea surface in the regions of high
salinity it decreases up to -1° C (Syvash Gulf), and in the low salinity regions — to -0.1° C. In July and August
water temperature in the major part of the sea is 24-25° C (near the coast — up to 32° C).

Salinity of the Black Sea surface layer (18%o) is almost half as much as that of the World Ocean surface
water, salinity in the Sea of Azov is even lower (10-12%0). Average salinity in the Black Sea increases
monotonically from the surface (17.6%o in May and 18.1%o in February) to the bottom (22.33%0). The abyssal
part of the sea receives highly saline water of the Sea of Marmara with the Lower Bosporus current. The
vertical haline structure is characterized by presence of two haloclines (the layers of salinity sudden change):
the seasonal one — in the 0-30 m layer and the constant one — in the 50-200 m layer.

The peculiarities of the thermohaline structure of the Black Sea water consist in a sudden change of
density (conventional density reaches 16.15-16.25) called a main pycnocline. It results in a considerable
restriction of the vertical water exchange.

The water masses and the structure of the Black Sea water are formed as a result of interaction of the
Sea of Marmara water mass brought by the Lower Bosporus current and fresh water from rivers and
precipitations. Five types of the Black Sea water masses are distinguished. They differ in their thermohaline
characteristics: the coastal Black Sea water mass, the upper Black Sea water mass, the cold intermediate
layer, the intermediate Black Sea water mass and the abyssal Black Sea water mass. The water mass of the
Sea of Azov is formed by the water exchange with the Black Sea and by the fresh water inflow.

UA-01



Y HopHoMy MOpi nepeBaxae LIMKIOHIYHNI PyX BOOHUX Mac, WO Y Nepiof 3 YePBHS MO rPyAeHb MNOAINSETLCA Ha
[Ba LMKJIOHIYHI Kpyroobiry y 3axifHii i cxigHih yactuHax mops. B uei camo nepioa, npuv 3HUXEHHI iIHTEHCUBHOCTI
3arafibHOi LMpPKyaauii MOps, MOYMHAKTb PO3BUMBATUCH AHTULMKIIOHIYHI BUXOPW, LLO NOKani3yloTbCsa Y 3O0Hi
MaTEPUKOBOro cxuiy. Tedii B A30BCbKOMY MOpPi NMEpPEeBaXHMM YMHOM BIiTPOBOrO MOXOOXEHHS | LWMKIIOHIYHOro
xapakTtepy. HamcknagHiwow € cTpykTypa Tedih y KepyeHCbKihi NpoToLji, A€ MOTOKM MOXYTb CMNpPAMOBYBaTtUCs 3
YopHoro mopsi B A30BCbKE i HaBmakuy — 3afieXHO Bif, HanpsIMKy BITPY, @ Npu OOBroTpMBaaMX BiTpax y NpOTOLi
BUHMKAIOTb KOMMNEHCAaLLiNHI Tevii, HanpasfeHi NPoTK BITPY.

FigpoximiyHa cTpykTypa HOpHOro MOps XapakTepuayeTbCa HAasBHICTIO HE3HAYHOIO MOBEPXHEBOIO LLIapy aepOOHMNX
BOJ, WO MICTSATb PO3YMHEHWUN KUCEHb, i MOTY)XKHOrO MMUOMHHOIO aHaepoOHOro Lwapy, B SIKOMYy HEMAaE KUCHK, a €
CipKkOBOAEHb | MOro noxigHi. MoXnmBiCTb NOSIBU CiPKOBOAHIO BU3HAYAETLCSH HAsIBHICTIO OKMCHIOBAYIB | BiAHOBHMKIB, B
nepLly 4epry CniBBiOHOLIEHHSAM MOTOKIB KMCHKO i OpraHiyHOi peyoBuHU. Y MMOUHHUX BoAax YopHOro mops
crnocTepiraeTbCs AediUnT OKMCHIOBaYIB. Y 3HAYHIA Mipi LLe MOB’A3aHO 3i 3MIHOK MyCTMHW BOfA, LLO NPU3BOAUTL LO
iCTOTHOro 06MeXeHHs1 BEPTUKAIbHOO MOTOKY KMCHIO, TOAI K MOTIK OCigato40i 3aBMCN0i OpraHiyHOi PEYOBUHN MiATPUMYE
BMCOKMI PiBEHb BiAHOBIIOBASIbHMX BiOreoxiMiYHNX MPOLLECIB, LLIO CMPUSIE NPOAYKYBAHHIO i HAKOMMYEHHIO CiPKOBOHIO.

ligpoxiMmiyHa CTpPyKTypa BOOHOrO LWapy Hag OCHOBHUM MiKHOKIIHOM. lNMpouecu ii popMyBaHHA aHaNOriyHI TUM,
O crnocTepiralnTbecs y Bogax Oinblioi YyacTuHW CBITOBOro OKeaHy, siKi MICTATb PO34YMHEHWUIA KUCEHb. KuceHb
NPOAyKyeTbCs y BepxHboMy 30-40-meTpoBOMY POTUHHOMY LIAPi MOpsi, abo nocTtynae Tyam 3 atTMocdepu, a noTim
nepeHoCUTbLCS 3aBAAKM PiBNYHUM NpoLLecamM BOJO0OMIHY y GinbLu nboki wapu. KnceHb BUTPAYaeTbCS HA OKUCHEHHS
OpraHiyHoi pe4yoBuHU. MpK LEOMY OpraHidyHUI ByreLb i 6ioreHHi enemMeHTu (a30T, KPeMHI, Gochop) NepexonsaTb y
HeopraHiyHi popMu. 3 UMM MNOB’A3aHE 3MEHLUEHHs, 3aNeXHO Bif, MWUOWHW, KOHLEHTPALii KUCHIO i 306inblueHHs
KOHLLEHTpaLLi HiTpaTiB, cunikaTiB i pocdartiB, a TakoX 30iNbLIEHHST KAPOOHATHOI JIY>KHOCTI.

FiapoxiMiyHa CTPyKTypa Lapy OCHOBHOIO NiKHOKIIHY € NepexiaHoo Bif, aepobHNX A0 aHaepPOOHMX YMOB. Y LIbOMY
Luapi KOHLUEHTPAaLLs KNCHIO 3MEHLLIYETbLCS CroYaTky Ao cybaepobHoro piBHS (10 MikpoMonb/n), a NOTiM KUCEHb 3HMKAE
Onvkye 00 MeXi NOSBU CipKOBOAHKD. 3MiHA OKMCHIOBaIbHO-BiAHOBMIOBA/IbHUX YMOB MPU3BOAUTL A0 TOrO, Lo Gopmu
a30Ty MOCTYMNOBO 3 MUOMHOI 3MiHIOKTLCS Bif, HITPATIB 40 aMOHIt0. MNpK LbOMY CNOCTERIraETLCS MakCUManbHUIA BMICT
HITpaTIB HaJ, BEPXHbOK MeXelo CYOKMCHEBOrO LWapy, 3MEHLUEHHS] BMICTY HITPATIB aX A0 iX 3HUKHEHHSI NO6AN3y MeXi
NOSIBM CiPKOBOAHIO, MOSIBA Y HUXKHI YaCTUHI CyOKMCHEBOTO LLIAPY aMOHIt0 | 3pOCTaHHS MOro KOHLLEHTPAaLLii 3i 3pOCTaHHSM
rMMOUHK, a TakoX MosiBa LWapy MiABULLLEHUX KOHLUEHTPAL HITPUTY Y HUXKHIN YacTuHI CyOKMCHEBOro Lapy. BwmicT
cunikaTtiB He MiaOgaeTbCA BrM/IMBY OKMCHIOBAIbHO-BIOHOB/OBANIBHUXHUX YMOB, LLIO 3MIHIOIOTLCS, a iX KOHLEHTpauisa 3
rMMbuHoIo 36inbLUyeTbCS. BepTukanbHuii po3nogin docdatiB xapakTepu3yeTbCs HASBHICTIO JIOKAJIbHOrO MiHIMyMy Y
HWXKHI YaCTUHI CYOKMCHEBOTO LLApy i MakCUMYMY Y BEPXHi1 YaCTUHI aHaepOOHOI 30HU.

FgpoxiMiyHa CTpPyKTypa BOA, HWX4YE OCHOBHOIO MiKHOKJIIHY XapakTepU3YETbCHA MOCUNEHHAM 3 MUOUHOO
aHaepoOHux yMmoB. KuceHsb BiacyTHiIl. KinbkicTb CipKOBOAHIO, aMOHIt0, cunikaTiB i pocdaTiB 30inbLUYETLCS, AOCATal04n
MakCUMabHUX 3Ha4Y€eHb Y NPUAOHHOMY LLApi BOA.

Mpouec popmyBaHHS cy4acHoi gpiopu i payHr HopHOro Mopsi TPMBAE BNPOAOBX OCTaHHIX 5-8 Tuc. pokis, nicns
4eproBoro Moro cnosly4eHHs 3i CBiTOBMM okeaHOM. HuHi 3a CBOIM reHe3ncom y 6aceriHi Mopsl BUAINSAIOTb YOTUPU
OCHOBHI rpynu rigpobioHTIB: cepea3eMHOMOPCHKi iIMMIFpaHTU — HaNYMUCENbHILL 3a BUOOBUM i KiflbKiCHAM CKNaaoMm;
NOHTUYHI @BTOXTOHHI PENIKTWN; MPICHOBOOHI BUAW M iHTPOAYLLEHTN.

Y Mexax eKOHOMIYHOI 30HM YKpaiHW, 3a OCTaHHIMU AaHUMK, BUsIBNEHO O6nn3bko 150 BUAIB 300MNaHKTOHHUX
OpraHi3miB, cepef, SK1x € Kifibka BUAiB-BCeNeHLiB. Pasom i3 TMM aesiki abopureHHi BUaM MOBHICTIO 3HUKN, BKJOYaO4M
BaXXJIBI KOPMOBI 00’ €KTU XMBNEHHS A1 TNYNHOK prb. 3a oLiHkamm 90-x pokiB XX CT. BMICT «KOPMOBOI0» 300M1aHKTOHY
Yy BEPXHbOMY 3aceneHomy Lwapi (A0 mubuH 150-200 m) konveaBcs y Mexax Bif, 1 0o 25 r/m?. Piske 3HUXXEHHS YNCEbHOCTI
1 6iomacu «kOPMOBOI0» 300MIAHKTOHY CMiBNasIo Y LIEW nepios, i3 BCceneHHsM rpebiHHmKa MHemioncuca.

dnopa MakpodiTiB yKpaiHCbKOi YacTUHM Wwenbdy HopHOro Mops HapaxoBye noHap, 270 BuAiB, y TOMY 4ucCHi
4 BOY MOPChKMX TPaB i 2 BUAN KBITKOBMX POCAVH. Y anbrodiopi 4OMiHYOTb YHepBOHi BOAOPOCTI (61n3bko 140 BuaiB),
a KiNbKiCTb BYpuUX i 3eNeHnx Marixe 0AHaKoBa i BinbLue HiX yOBiYi MeHLua.

PocnuHHi yrpynoBaHHs noLwmvpeHi Ha rmmbuHi Big, 0 oo 20 M, oaHak HanbinbLLi 3apocTi MakpodiTiB 30cepeaKeHo
Ha MMbuHI Big, 1 o 5 M. MPOTAroM OCTaHHIX AeCATUNITb BiOYINCS iCTOTHI 3MiHWM y CkNagj i CTPYKTYPI LIUCTO3IPOBUX i
dinodopoBmx GiToueHosiB. Lii 3MiHM HaNbIiNbLL BUPaXKeHi y NiBHIYHO-3aXigHil YacTUHI HOpHOro Mops i y HU3L parioHiB
0iNs KPMCBbKOr0 y36epexks.

OCHOBHUMM NOKA3HMKAMM CTaHY iXTIOMIaHKTOHHUX YrpynoBaHb € BUOOBUI CKag, YNCENbHICTb ikpy Ta IMYNHOK,
a TakOX BUXKMBAHHS JIMYMHOK Y Pi3HNX ymMoBax. Ha nodaTtky 90-x pokiB MUHYJIOFO CTOMITTS YACESbHICTb iIXTIOMAAaHKTOHY,
nopiBHaAHO 3 50-60 pokamu, ckopoTunacb Ha 1-2 nopsakn, a Yyactka MepTBoi ikpu 36inbwmnack Big, 40 oo 80% i
OinbLue. Y 2000-2003 pokax YacTka MepTBOi ikpy 3HOBY 3MeHLImnacs npnbnmaHo ao 70%.

IxTiopayHa YopHoro mopst Hanivye mainxke 200 BuAiB i MiaBMAiIB, BK/IKOYAOYN BMNAAKOBUX MPICHOBOAHUX i
MOPCbKMX pPUO, BiZOMUX 3a NOOAVMHOKMMU 3Haxigkamu. OcHoBy ixTiodayHn — 6nm3bko 140 BuaiB i nigBuais —
CTaHOB/ATb BIACHE MOPCbKi pubu, siki, B CBOIO Yepry, NoAiNaioTbCa Ha ABi NiArpynn: cepea3eMHOMOPCHKi iMMIrpaHTu
i 6opeanbHO-aTNaHTUYHI penikTn. Cepen3eMHOMOPCHKI BUAV 3aCensioTb MEPEBAXKHO BEPXHIN LIAp, L0 NPOrpiBaeThCs.
3 Hux noHaza 60 BMAIB MOBHICTIO HATypanisyBaMCh ax A0 YTBOPEHHS eHAEMIYHMX MiABWAIB, i BCi cTafji iX XUTTEBOro
LMKy NOB’sA3aHi 3 YOpHUM MOpPEM. |HLWIi perynasgpHO MirpyoTb Yy TEMAWA Nepios poKy Ha Haryn 3 iHWuX MOpiB
CepensemMHOMOPCbKOro 6aceinHy. bopeanbHo-aTnaHTUYHA Nigrpyna npeacrasneHa 13 Buaamu, Lo MeLlKarTb Tenoi
NnoOpu POKY MEPEBAXHO B OXOJIOLKEHOMY MiAMOBEPXHEBOMY LUAPI M NPOHUKAKOTb Y MOBEPXHEBUN LUAP Y 3MMOBUMA
nepiof. Mpyna conoHyBaToBOAHMX pNO HapaxoBye 22 eHaeMivHi abo cnifibHi 3 Kacnincbknm Mopem BUAW i niaBuan, AKi

In the Black Sea the cyclonic water motion prevails. It breaks up into two cyclonic circulations in the
western and eastern parts of the sea in June — December. In the same period under the decreased intensity of
the general circulation of the sea, the anticyclonic eddies are developed localizing in the zone of the
continental slope. The Sea of Azov currents are mainly caused by wind being of cyclonic character. The current
structure in the Kerchens’ka Strait where the water flows can be directed from the Black Sea to the Sea of Azov
and vice versa depending on the wind direction is the most complex. Under the prolonged winds the
compensation currents directed against the wind occur in the strait.

The Black Sea biogeochemical structure varies dramatically from the surface to bottom layers of water.
There is a relatively thin upper oxic layer, where dissolved oxygen is abundant, and a thick deep anoxic layer,
where oxygen is absent, while sulfide and other reduced sulfur species are plentiful. The overall redox budget
and particularly the fluxes of oxygen and organic matter govern the possibility of sulfidic conditions. Oxidants
are in lack in the Black Sea deep waters. The major reason for that is the presence of the permanent
pycnocline that dramatically restricts the downward flux of oxygen, while the flux of sinking organic matter
easily reaches the deepest layers and supports intensive anaerobic respiration of organic carbon. This
produces and builds up the stock of sulfide.

The biogeochemical structure of the layer above the permanent pycnocline and the processes that
govern this structure are very similar to those in the major oxic part of the World Ocean. Oxygen is euphotically
produced in the upper 30 to 40 meter layer of water or it is transported from the atmosphere. Physical
exchange processes support the flux of oxygen from the upper to deeper layers of water. Oxygen reacts to
organic matter. This results in consumption of oxygen, while organic carbon and nutrients are converted to
their inorganic forms. The concentration of oxygen decreases, while the concentration of inorganic nutrients
and the alkalinity increases with depth.

The biogeochemical structure of the permanent pycnocline reveals dramatic redox transformations from
oxic to anoxic conditions. The oxygen concentration decreases to 10 uM at the upper suboxic boundary, then
oxygen expires near the sulfide onset. Changing redox conditions support nitrate to ammonium transition of
inorganic nitrogen. The maximum of nitrate is traced above the upper suboxic boundary, and then the nitrate
decreases with depth to completely expire near the sulfide onset. Ammonium starts to grow in the lower
suboxic zone, where the peak of nitrite is traced. Varying redox conditions do not affect silica, and the
concentration of silicate increases with depth. There is a local minimum of phosphate in the lower suboxic
zone, and a local maximum of phosphate is traced in the upper anoxic zone.

The biogeochemical structure below the permanent pycnocline reveals strengthening of anoxic
conditions with depth. Oxygen is absent. Concentrations of sulfide, ammonium, silicate, and phosphate
increase and reach their maxima in the bottom layer of water.

The process of formation of contemporary flora and fauna of the Black Sea has been going on for the last
5-8 thousand years after its recurrent joining with the World Ocean. At present, according to their genesis, four
main groups of hydrobionts are distinguished: Mediterranean immigrants, the most numerous in species and
quantitative composition; Pontian autochthonous relicts; freshwater species; and the introduced species.

According to the present notions, within the Ukrainian economic zone about 150 species of animal
plankton have been discovered, among which there are several invading ones. At the same time some
indigenous species have become extinct, including important foodstuff for fish larvae. According to the
estimations of the 90ies, ethe content of «fodder» zooplankton in the upper populated layer (150-200 m depth)
varied from 1 to 25 g/m?. Sharp decrease of quantity and biomass of the «fodder» zooplankton in the 90ies
coincided with the invasion of the comb jellyfish (Mnemiopsis leidyi).

Macrovegetation in the Ukrainian part of the Black Sea shelf numbers more than 270 species, including
4 species of seagrass and 2 species of flowers. In the algaflora red algae (almost 140 species) dominate, the
amounts of brown and green algae are similar and half as much, respectively.

Plant associations are common on the depth 0-20 m, but the largest thickets of macrophytes are
concentrated within 1-5 m. During the last decades essential changes took place in composition and structure
of Cystoseira and Phyllophora phytocenoses. They are most evident in the northwestern part of the Black Sea
and in some places near the Crimean coast.

Species composition, the amount of spawn and larvae, and larvae survival under different conditions are
major indicators of the state of ichthyoplankton associations. In the early 90ies the amount of ichthyoplankton
became by 1-2 orders of magnitude less in comparison with that in the 50ies-60ies, and the part of dead spawn
increased from 40% to 80% and more. In 2000-2003 a part of dead spawn decreased approximately to 70%.

The ichthyofauna of the Black Sea numbers almost 200 species and subspecies including stray fresh- and
salt-water fishes known by single finds. Seawater fishes (about 140 species and subspecies) make up the major
part of ichthyofauna and, in their turn, are classified into two groups: Mediterranean immigrants and Boreal-
Atlantic relicts. Mediterranean species inhabit mainly the upper warmed-through layer. More than 60 species of
them have naturalized completely, even to the formation of endemic subspecies, and all the stages of their life
cycle are connected with the Black Sea. Other species regularly migrate to feed from the other seas of the
Mediterranean in the warm period of the year. The Boreal-Atlantic subgroup is represented by 13 species which
during the warm period of the year live mainly in the cold subsurface layer and get into the surface layer in
winter. The group of brackish-water fishes numbers 22 endemic or common with the Caspian Sea species and
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€ aBTOXTOHHUMW pPEefikTaMn CONOHYBAaTOBOAHOIO HMXHbOMNIOLEHOBOrO [OHTUYHOrO 03epa-mMops. AHAOPOMHI
npoxigHi i HanmiBnpoxigHi pubwu npenctaeBneHo 25 BuaaMu, ski MalOTb OABHE MOXOOXKEHHS — npubnusHo 1,5-
2 MnH. pokiB. LLUTy4yHOo aknimaTtuszoBaHa B A30BO-HopHOMOpCcbkoMy HaceliHi nanekocxigHa kedasnb (nineHrac).

YopHe Ta A30BCbke MOPS MaloTb BEINKE EKOHOMIYHE 3HA4YeHHS SIK MepCrneKkTUBHWUIA perioH BuaobyTKy
BYIIEBOAHEBOI CMPOBMHWN Ta parioH NpoMucily pubu, a Takox sIK BaxJmMBa TPaHCMOPTHA Mmarictpanb. Mae BiH i
BENNYE3HNIN pEKPeaLLiiHNN NOTEHL,ias.

Y Mexax akBaTopii LlMX MOPIB NiexaTb 3HaYHi MOKNaam KOPUCHMX KonanuH. Jeski 3 umx poaoBuLl, MPOMUCIOBO
ekcnayaTyloTbcs. PogoBuia BYrneBOAHEBOI CMPOBUHM PO3BiJAHO Ha MiBHIYHO-3axigHOMY LwWenbdi, NePCneKTUBHI
noknaam rasorigpaTiB — B obnacTi xanictaz Ta MaTtepukoBOro cxuiy. 3anisHi, MapraHueBi Ta XpPOMOBi pyan
3ycTpivyaloTbecs 6mxkye 0o NprubepexHoi 30HN. [inaHKM NOLWMPEHHS 3aNi30-MapraHLEeBUX KOHKPELLM (MepCcnekTUBHUX
pyA4) BUSIBNEHO Ha Lwenbdi Ta 'y BEPXHili HaCTUHI MaTePUKOBOIro CXMUJTy Y3A0BX MiBHIYHMX, 3axigHUX i NiBAEHHUX Beperis
YopHoro mops. Po3cunHi pogoBuila BaxkKkmx MeTaiB Ta TUTAHO-IIbMEHITY BiAHANAEHO Ha Wenbdi y TEKTOHIYHIN 30HI
aNnbniNCbKOro OPOreHeady. Y3O0BX MNigHIXOKS MaTepPUKOBOr0 CXMUAy 3axigHoi YacTUHM HYOpHOro Mops 3yCTpivaloTbeCs
OinsHkM Bigknagis, 36aradeHnx ypaHoM. bins MNisgeHHoro 6epera Kpumy, kaBkasbkoro 6epera Ta MniBHIYHO-CXIiAHUX
G6eperie TypeuyumHu BigOMI NiOBOAHI OXepena MpiCHUX BOA, MNPUOATHUX AN BUKOPWUCTaAHHSA. IHTEHCUBHO
eKCcnyaTyloTbCs poaoBuLla 6yaiBesnibHOro nicky. HasiBHiCTb rpsiseBmx ByJ/ikaHiB BKa3ye Ha akTUBHI TEKTOHIYHI NpoLecu
i € 03HaKOI0 HOBUX POOBMLL, KOPUCHMX KOMAJH.

YopHe Ta A30BCbKe MOpS AoHeaaBHa 6yin HanbinbLL pudonpoaykTnBHUMM Yy CepeaseMHOMOPCbLKOMY BaceiHi.
[MpoTe HagMipHWIA pPiBEHb @HTPOMOFEHHOrO BMIMBY B OCTAHHIN 4BepTi XX CT. NPMU3BIB OO 3HAYHOIrO 3HUXEHHS iX
NPOAyKTUBHOCTI. OCHOBHMMM MPOMUCIOBUMI BuaamMm pnd B A30BO-HYOpPHOMOPCLKOMY GaceinHi NpoTAromM OCTaHHIX
[ecaTupid € WnpoT i kamca. Y HopHoMy MOpi YacTka Lux BUAIB Bif 3arasibHOro BUNOBY YKpaiHn CTaHOBUTb NoHag 98%.
B AsoBcbkoMy MoOpi npomucen 6a3yeTbCsi Ha THOJbLi, KaMci, nineHraci M cymaky, CrnocTepiraeTbCs BiAHOBJIEHHS
3anaciB 614kiB. 3aHEMOKOEHHS BUKJIMKAE CTaH 3anaciB HalUiHHiLKX BUAiB pud A30Bo-4YopHOMOPCHKOro 6aceiHy —
OCETPOBUX, HOPHOMOPCHLKOr0 JIOCOCS Ta KaMbanu KasnkaH.

Haiibinbwummmn noptammn YkpaiHu € I3main, Inniviecbk, Opeca, OxHuin, Mukonais, XepcoH, CeBacTonosb,
®deopocis i Kepy — Ha YopHomMy Mopi, BepasiHebk i Mapiynonb — Ha A3oBcbkomy. MopTtu Opeca, InniviBebk, KOxHWMIA
BiZlirpaloTb 3HA4YHY POJiIb HE NNLIE B TPAHCMOPTHIA CUCTEMI YKpaiHW, a N Yy CTPYKTYPi TPAHCMNOPTHUX MiXKHAPOAHNX
KOPWAOPIB, L0 akTMBHO PO3BUBAIOTHCS.

MpupoaHo-KniMaTUYHi YMOBW MOPCLKOr0o y36epexks CnpusioTb PO3BUTKY KYPOPTIB i TYPU3MY Y NPUMOPCHKIil
cMy3i ik HopHoro, Tak i A30BCbKOro MopiB. MpoTsaXHICTb MOPCLKOro y36epexoks YkpaiHu ctaHoBUTb Maiixe 2500 KM,
3 akmx 1160 — wiHHI nasxi. TyT BUPISHAIOTLCS ABa OCHOBHI PEFiOHM 30CEPEKEHHS MPUPOOHUX PeKpealinHuX
pecypciB — Kpumcbkuini Ta A30BO-HopHOMOPCbKNA. HanbinbLumm knimaTtnyHUM kypopToMm € MiBaeHHnin 6eper Kpumy.
LliHHMM enemMeHTOM pekpeaLinHoro noTeHuiany YkpaiHn € pogosuLla AikyBasbHUX PS3ein MOPCLKOro MOXOAXKEHHS.

Ekocuctemmn YopHoro Ta A30BCbLKOrO MOpPIB BMNPOAOBX OCTaHHIX OECATMANITL 3a3HalTb 3HAYHOrO
aHTPOMOreHHOro HaBaHTaXeHHs. Bu3HavanbHUMK dakTopamMy roSIOBHUX €KOJIOFYHUX MpobnemM € PiYkoBi CTOKU,
80% skMx HaAxoAuTb OO YOPHOMOPCHLKOI E€KOJOriYHO HanypasaMBILLOi MiNKOBOAHOI MiBHIYHO-3axigHOI 4aCTUHWK;
CTOKOBI BOAM 3 TOYKOBUX (0COBMBO CYTTEBO A1 AB0BCbKOIr0 MOpPS) i AndY3HMX 6eperoBux axepen; 3abpyaHeHHs Bif,
MOPCbKMX TPAHCMOPTHUX 3acobiB. Cepen HacnigkiB aHTPOMOreHHoi Aii HanbinbL 3HaYYLWKVMK € eBTpodikalis, ska
BMJIMBA€ Ha cTaH ekocucteM YopHoro Ta A30BCbkOro MopiB. PiBeHb eBTpodyBaHHA Ta 06’em 3abpyOHiOBasIbHNX
PEYOBUH, O HAOXOAATb, MEPEBULLMIN aCUMINALINHY EMHICTb MOPCbLKOrO CEPENOBMLLA BXE Ha noyaTky 80-X pokiB i
3Ha4yHO 3pocan B cepeaunHi 90-x. Y 2000-i pokn ekonoriyHa cuTyauia AELLo noainwmnachk: NPOCTEXYETbCS CTika
TEHOEeHLis BiOHOBMIEHHS GiOPI3HOMAHITTA Ta KiNbKICHUX XapakTepuUcTuK GaraTbox BWUAIB FapoOGIOHTIB, BKIOYAKOUN
NPOMUCNOBI, 3MEHLLNBCS, ajie He AOCSr eKONoriYHo 6e3neyYHOro PiBHS CTyMNiHb éBTPOQYBaHHA 6aceliHy.

subspecies which are the autochthonous relicts of the brackish-water Lower Pliocene Pontian Lake-Sea.
Anadromous and semi-migratory fishes are represented by 25 species that originated 1.5-2 mIn years ago. The
Far East mullet has been artificially acclimatized in the Azov-Black Sea basin.

The Black Sea and the Sea of Azov are of great economic importance as a promising region of
extraction of hydrocarbon resources, fishery zone, significant shipping lane, fishery zone, and possess a
great recreation potential.

Within the limits of the aquatorium there are known considerable mineral resources. Some deposits are
industrially exploited. The deposits of hydrocarbon raw material are located within the limits of north-western
shelf, perspective fields of gas hydrates are supposed in the region of deep water plain and continental slope.
Ferrous, manganese and chromic ores gravitate to the off-shore area. Sites of distribution of ferrous-
manganese concretions (perspective ores) are exposed on the shelf and in the upper part of continental slope
along with the north, western and south coasts of the Black Sea. The placer deposits of heavy metals and
titanum-ilmenite located on a shelf in the tectonic area of Alpine orogenesis. Along the foot of continental
slope of western part of the Black Sea the sites of deposits enriched uranium are shown. Near the Southern
coast of the Crimea, Caucasian shore and north-eastern seaboards of Turkey it is known submarine sources
of fresh waters suitable for using. The deposits of building sand are intensively exploited. Mud volcanos are the
pointers of modern active tectonic processes and searching signs for prospecting new mineral resources.

Until recently, the Black Sea and the Sea of Azov were the most productive in the Mediterranean basin.
However, the excessive level of anthropogenic impact in the last quarter of the 20th century resulted in a
critical state of their ecosystems and a considerable decrease in fish capacity. In recent decades sprat and
anchovy was the main food fish in the Azov-Black Sea basin. The Black Sea share in the total catch of these
species in Ukraine exceeds 98%. In the Sea of Azov fishery is based on common kilka, anchovy, mullet, and
zander, and now recovery of bullhead resources is observed. The present state of the resources of the most
valuable species of the Azov-Black Sea basin — sturgeon, Black Sea salmon and turbot — causes anxiety.

Izmail, lllichivs’k, Odesa, Yuzhnyi, Mykolaiv, Kherson, Sevastopol’, Feodosiia and Kerch are the largest
Ukrainian ports on the Black Sea, and Berdians’k and Mariupol’ — on the Sea of Azov. Odesa, lllichivs’k and
Yuzhnyi are of special importance not only in the transportation system of Ukraine but also in the structure of
international transportation corridors that are being developed actively.

Favorable natural and climatic conditions open up vast opportunities for the development of resorts and
tourism in the coastal zone of the both seas. The length of the seacoast in Ukraine is about 2500 km and
1160 of them are valuable beaches. There are two major regions of natural recreation resources — the Crimean
and the Azov-Black Sea ones. The Southern coast of the Crimea is the largest climatic health resort. Sea
curative mud deposits are a valuable element of the Ukrainian recreation potential.

During recent decades, the ecosystems of the Black Sea and the Sea of Azov were subjected to heavy
anthropogenic load. Among the crucial factors forming the major ecological problems are the influence of river
runoff 80% of which inflow to the most ecologically vulnerable shallow northwestern part of the Black Sea,
wastewater inflow from the point (especially dangerous for the Sea of Azov) and diffuse coastal sources, and
pollutions from sea vessels. Eutrophication that affects the ecosystems of the Black Sea and the Sea of Azov
is the most negative anthropogenic factor. The eutrophication level and the volume of entering pollutants
exceeded the assimilation capacity of marine environment by early 80ies and over and over increased by
middle 90ies. In 2000ies the ecological state rather improved: a stable tendency to restoration of bio-diversity
and quantitative characteristics of numerous hydrobiont species including productive ones is observed; the
degree of the basin eutrophication decreased but it did not reach the ecologically safe level.
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