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OBIIAA XAPAKTEPUCTHUKA MOJIOYHOT' O JINUMAHA
N JMHAMUKA EI'O 'MIPOJIOT'HYECKOTI'O PEXXKUMA

C.B. Bunoxyposa, B.A. /lemuenko

GENERAL CHARACTERISTICS OF MOLOCHNYI LIMAN AND

Morounsiii muMaH (puc. 1) chopmupoBaics BO BTOPOit
TIOJIOBMHE YETBEPTHYHOTO Iieproja Oiaromapsi ouepen-
HOH TpaHcrpeccun UepHOro MOpst ¥ 3aTOIJICHUIO TIPHY-
CTbEBOHM 4acTH AOJUHBI p. MonouHoil. CHavana JumaH
UMeN BHJ 3aJuBa (3CTyapusi), HO NpUMEpHO K XV CT.
oOpa3oBaiach aKKyMYJSTHBHAs II€CUaHO-paKyIlIedHas
MIePECHINb, KOTOPAsl MOYTH MOTHOCTHIO OTIEIHIIA €T0 OT
Mopst. C TOro BpeMeHH JMMaH Hadall (PyHKIIMOHUPOBATH
B IIOJIy3aKPBITOM PEXKHME, TI0Ka MEPECHINb HE 3aMKHY-
nachk nonHOCThI0. K Havanmy XIX Beka jauMaH mproOpen
4epThl cosieHoro o3epa (UepHuuko u np., 2000).

JlumaH MMeEeT BBITSHYTYIO C ceBepa Ha 1or (opmy, He-
CKOJIBKO pacHIMpseTCs Ha I0T: HaHOOJbIIas JUIMHA JTUMa-
Ha - 36 KM, IIAPHUHA FO)KHOH MOJOBUHEI focTHTaeT 10 kM.
[Inomaas BoAHOTO 3€pKajia JIMMaHa u3MeHuMBa. bepera
JIMMaHa aCHMMETPUYHBI (TIPaBbIii BHICOKMI, HMHOTIA 00-
PBIBHCTHIH, a JIEBBIM TONOTHH), TaK KaK OHH SBISIOTCS
MIPOIOJDKEHUEM CKJIIOHOB pEYHOW MONMHMHEL. B pembede
neBoro Oepera Xopomo oOHapyKeHBI TPH, a Ha IPaBOM
- TI0 TEOJOTMYECKNM JaHHBIM, OOHapy)K€Ha 4eTBEpTas,
a TakXKe TsITas-IIecTas HaAoONMeHHBIe Teppackl (ATiac
3amopoxckoii obmactu, 1997). XapakrepHbMHA popMamMu
OeperoBoro penbeda B MpeAesax JIMMaHa SBIAIOTCS aK-
KyMYJIATHBHBIE 00pa3oBaHMs (TIEPECHIITH, KOCHI, TUISHKH,
OCTpPOBA, CIOKEHHBIC MECYAHO-PAKYIIIEYHBIMH, a MECTa-
MH ¥ WIUCTBIMH OTIOKEHHUSIMHU) U abpasznunu (OeperoBwie
OOPBIBBI, BOJTHOOOpA3HBIC HUIIH, KIH(HI 1 MapIIH).

B nacrosiee Bpemst MoOJIOYHBIM JIMMaH OTHOCUTCA K
THITYy TIOMY3aKPBITBIX BojoeMoB. OH oTaeneH OT A30B-
CKOTO MOps IECYaHO-PAKYIIEYHUKOBOM KOCOM, HO ue-
pe3 eCTEeCTBEHHBIC MJIM NCKYCCTBEHHBIE IPOTOKHU JTMMaH
TIePUOIMYECKH coequnseTrcs ¢ MopeM. CyIiecTBOBaHNE
BOTHOTO OOMEHA B 3HAYUTEIHHOI CTETEHH OIpeaessieT
9KOJIOTUYECKOE COCTOSTHUE JINMAHA.

OcHOBHBIMH (haKTOPAMH, OIIPEICIISIONIUMHU PEKUM COJIC-
HOCTU B MoJiouHOM JIMMaHC, ABJIACTCA MPUTOK U3 A30B-
CKOI'0 MOpPSI MEHEE COJICHBIX BOJL U IIOCTYIIJICHUE IIPECHO-
BOJIHOTO cTOKa U3 pek Monounas n TameHak. Teuenus
1 BOJIHCHHS BBI3bIBAIOT NNEPEMCIINBAHUE PA3JIMIHBIX I10
COJICHOCTH BOJI U B OIPEJCIICHHON CTEIIEHU CIIIaKUBAOT
XapaKTEePUCTUKU MUHEPAJIU3aLMK BOJIbI BCETO BOJOEMA.

AHanM3upyst MHOTOJICTHIOIO TUHAMHKY COJICHOCTH, ClIe-
JyeT OTMETHTH JIBAa PA3IMYHBIX MO YPOBHIO COJIECHOCTH
COCTOSIHUS TMMaHa. [t OZJHOTO M3 HUX XapaKTEepHO KO-
nebGanus coneHocTH B penenax 15-30 r/i (oTKpbITOE HITH
MIOJTYOTKPBITOE COCTOSTHHE JIMMAaHa), JIsl BTOPOTO - BBIIIE
30 r/n (3akpbITOE COCTOSIHME JTMMaHa) (puc. 2).

DYNAMICS OF ITS HYDROLOGICAL REGIME
S. V. Vinokurova, V.A. Demchenko

Molochnyi Liman was formed in the second half
of the Quaternary, as a result of one of the Black Sea
transgressions and flooding of the Molochna river valley
in its estuarial zone (Figure 1). First looking like an
estuarial bay, by the 15th century it had accumulated
a sand-shell spit which completely isolated it from the
sea. Since that, the liman had been functioning as a half-
closed reservoir until the spit totally separated it from
the sea. By the early 20th century Molochnyi Liman had
gained all characteristics of a salt lake (Chernichko et al.,
2000).

The liman elongates north to south, being slightly wider
in the south direction. The maximal length is 36 km;
maximal width of the southern part is 10 km. The water
area is dynamic. The shores originate from and continue
banks of the river valley and are therefore asymmetric:
the western (right) shore is high and at places precipitous,
the eastern (left) shore is gentle. On the eastern shore
there are well pronounced three floodplain terraces, and
geological survey indicate the existence of the forth, fifth
and sixth floodplain terraces on the western shore (Altas
of Zaporizhzhia Region, 1997). Typical relief of the
liman shores are represented by accumulative formations
(spits, beaches, islands built of sand-shell or sometimes
of muddy deposits) and abrasions (shore precipices, wavy
niches, cliffs and marshes).

Currently, Molochnyi Liman is a half-closed body of
water. The sand-shell spit isolated it from the Sea of
Azov, though occasional connection is supported through
natural or artificial channels. This water exchange has a
great impact on the liman’s ecology.

Major factors determining salinity of Molochnyi Liman
are entrance of less salty Azov Sea waters and freshwater
runoff from the rivers Molochna and Tashchenak.
Currents and roughness mix waters of different salinity
and more or less equalize mineralization over the water
body.

Analysing long-term salinity dynamics we should note
two different salinity states of Molochnyi Liman. The
first state or period of salinity ranges 15 to 30 g/l (open
or half-closed liman), the second — above 30 g/l (closed
liman) (Figure 2).
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Ycnoeuwvie ob603nauenusn: / Legend:

1 — Yerbe p.Tamenak / Tashchenak River Mouth

2 — Anrarupckas koca / Altahyrska Spit

3 — enroroBekuit Mapi / Shelivhivskyi Marsh

4 — OxpumoBckuit mapi / Okhrimivskyi Marsh

5 — Kupunosckue octpoBa / Kyrylivski Islands

6 — CrenaHoBcKas koca / Stepanivska Spit

7 — AnexcanpoBckas koca / Oleksandrivska Spit

8 — O3. Monounoe / Lake Molochne

9 — Ocrtpos Iloakosa / Pidkova Island

10 — OctpoB Houruii / Dovhyi Island

11 — Yerwe p. Jlxekenbhst / Dzhekelnia River Mouth

12 — Henwra p. Mosnounas / Molochna River Delta

y// — MonuTtopHuHroBslil yuacTok «Bepxosbs
A Moutounoro inMaHay / Monitoring site “Upper

reaches of Molochnyi Liman”

I:l — UCKYCCTBEHHBIH Jiec / planted forest

. — HACEJICHHBIE ITYHKTHI / settlements

A30BCKOE MOpE
Sea of Azov

Puc. 1. Kapmocxema Monounoeo numana u e2o MOHUMOPUHSOBbIX YUACTKOS.

Fig. 1.

Skeleton map of Molochnyi Liman and its monitoring sites.
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Puc. 2. Mnozonemusis ounamuxa conenocmu ¢ Monounom rumane.

Fig.2.  Long-term salinity dynamics in Molochnyi Liman.

AHanu3upys TMHAMUKY IJIOIIa U aKBaTOPHH MOJIOYHOTO
JIMMaHa, MBI pacCMaTpyvBacM BOJHYIO ITOBECPXHOCTH B
mpeenax BCETO0 BOJHO-OOJIOTHOTO Yroibs (BKIFOUast
npuieratonme MojgouyHoe 03epo, YCThEBOW 3ajluB
p. [bxexenbHs 1 AJEKCaHAPOBCKUN 3aJIMB)

B mepuon ontuManbHOTO MOAICPKAHUS THIPOJIOTHYC-
CKOW CBSI3M M@y JTUMAHOM U A30BCKUM MOPEM, BILIOTh
10 2005 rona momaas akBaTOPHU ObLIa OTHOCHTEIBHO
crabuwibHOM. OHa WMMeNna HE3HAYUTEIBHBIC CE30HHBIC
KoJicOaHusl, 3aBHCENa OT CHJIbI M HAMPABJICHUS Mpeoliia-
JTAIOIIAX BETPOB, HO B ICJIOM €€ BEIMYMHA HAXOIUIACh B
npenenax 22 TeiC. ra (puc. 3). YXy/lieHue CBsI3u JIMMaHa
C MOpEM B Hayajie¢ HBIHCIIHETO CTOJCTHS 3HAYUTEIBHO
MOBJTUSUIO Ha TUTOMIA/Ib BOJHOTO 3¢pKaia M aKKyMYJISITUB-
HBIX 00pa30BaHMH.

Amnanu3 cryTHUKOBBIX cHUMKOB (Landsat, mynbsrucriex-
TpajbHBIE, ¢ paszpenieHreM 30 M) 3a 2003-2013 rr. noka-
3aJ1, CyLIeCTBEHHBIC KOJICOaHHs BOJHOIO TeJa C TCHICH-
el K cokpamienuto (tabm. 1, puc. 3) n3-3a oTCyTCTBHA
MIOCTOSTHHOW CBSI3M C MOPEM U HEZOCTAaTOYHOIro o0bema
PEYHOTO CTOKA M OCAIKOB.

O0BbeM BOIBI B JIMMaHE, KaK U IUIOIIA/(b MEIIKOBOAUI MBI
paccYMTHIBAIM Ha OCHOBE LU(poBOH Monenn penbeda
MoJI04HOTrO JIMaHa, MOCTPOCHHOW HAaMH C HMCHOJIB30-
BanueM mporpammbl ArcGIS (Demchenko et al., 2015).
[TpuBeneHHBIC TUPPBI MOTYT UMETh HEKOTOPYIO OTPELL-
HOCTb, CBSI3aHHYIO KaK C BO3MOXXHBIMH HETOYHOCTSIMH
IPU [IPOBEICHUH W3MEPEHUi, TaKk M C HENOCTATOYHO
BBICOKUM DPa3peIICHUEM HCIONB3YEMBIX CITyTHHKOBBIX
CHHUMKOB. MBI OLICHUBAEM BO3MOXXKHYIO ITOTPELIHOCTH B
npexenax 3-5%.

As for dynamics of the area of Molochnyi Liman we
analyze the size of water surface within the whole
territory of this water body (including adjacent Lake
Molochne, an estuarial bay of the Dzhekelnia River and
Oleksandrivskyi Bay).

Prior to 2005, in the period of optimal hydrological
liman/sea connection, the water surface had area
remained relatively stable. There were insignificant
seasonal fluctuations, which had been dependent on the
force and direction of prevailing winds, but generally
remained within 22,000 ha (Figure 3). Loss of the liman/
sea connection in the early 21th century significantly
contracted the size of water surface and accumulated
formations.

Analysis of satellite images (Landsat, multispectral, 30 m
resolution) for the 2003-2013 period showed pronounced
fluctuation of the waterarea with ashrinking trend (Table 1,
Figure 3). The main causes for this are the absence of a
steady connection with the sea, the insufficient volume of
river runoff and too little precipitation amounts.

The water volume in the liman and the size of shallows
were calculated using an ArcGIS digital relief model of
Molochnyi Liman (Demchenko et al., 2015 ). We expect
3-5% calculation error due to possible inaccuracies
of measurements or insufficient resolution of satellite
images.
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Puc. 3. Junamuxa axeamopuu Monounoeo aumana 6 nepuod 2003-2013 ee.

Fig. 3. Dynamics of the Molochnyi Liman's water area during 2003-2013.

Taénuya 1.
2003-2013 2e.*

ﬂuHaMuKa OCHOBHbIX 2u()p0ﬂ02ull€CKux xapakmepucmuk Monounoeco

JUMAHA 8  Nepuoo

Table 1. Dynamics of major hydrological characteristics of Molochnyi Liman during 2003-2013*.

Tonbl / Years

Xapakrepucruka
Characteristic 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Il1ommazp aKBaTOPHH, Ta 21269 21955,7 21945 21720,1 20256,7 17971,5 16442 19845 18894 16723 14229
Water surface area, ha
Tlnomans akKyMyJIsSTUBHBIX 00pa30BaHUN U
OCYMICHHBIX YHACTKOB HA, T A 2859 21723 2183 24079 38713 6156,5 7686 4283 5234 7405 9899
Surface area of accumulative formations and dried-
up bottom parts, ha
MaKCHMaJ‘IBHaS{ FJ'Iy6PIHa JinMaHa, M 2 8 9 2 8 9 9 9 1 78 2 17 1 94 1 8 1 22
Maximal liman depth, m ’ . ’ . ’ ’ ’ ’ ’

3
Obmem Botb, MIIH. M 369,6 2 370 2 2 2 180,5 244,5 2040 1809 86,8

Water volume mlm m?

IIpumeyanue: * TaHHbIC MPUBOISATCS IO COCTOSHHIO HA aBTYCT KAKIOTO To11a; ? — TAHHBIX HET.

Notes: * data are given for August of each year; ? — data are not available.

Kak BuHO U3 TabnHIIbL, Iporiecc 0OMeIeHNs TUMaHa He
6bu1 HenpepbIBHBIM, B 2010-2011 rr. 3a cuet 4acTUYHBIX
BOCCTAaHOBHTEIBHBIX ~ padOT W OJIArONMpPUSATHBIX
MOTO/THBIX YCIIOBHH (romoBast cymMmMma ocaakoB B 2010
TOly TIPEBBICHIIA CPETHEMHOTOJIETHIOIO TIOUTH B 2 pa3a)
TUTOIIA/ b AKBATOPUN HE3HAYUTEIIFHO YBEITHINIIAC.

Ananus u3MeHeHnii 00bEMa BOIBI 3a MOCIEIHUE TOIBI
MOKa3aJl, 4TO M3-32 OTCYTCTBHS COSIMHEHUS ¢ A30BCKUM
MopeMm k 2013 roxy mumMan motepsut 6omee 282 MitH. M,
TO €CTh OKOJIO 74 OT 00BEMA B YCIOBHAX MAaKCHMAJIbHOTO
3aI0JIHEHHSI.

At it is evident from the table, the process of the liman
shallowing was not continuous. In2010-2011, restoration
works and favourable weather conditions (in 2010, the
annual precipitation sum almost twice exceeded the
average long-term indices) resulted in a slight increase
in the water area.

Analysis of the recent dynamics showed that the
terminated liman/sea connection has led to a loss of over
282 mln m?® of the liman's water, i.e., approximately % of
its maximal possible volume.
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3aKOHOMEPHO, YTO C TOHMKEHUEM YPOBHS BOJIbI B JIMa-
HE YBEJINYMBACTCS IUIONIA[b aKKyMYJISTHBHBIX 00pa3o-
BaHUH. [ImaBHEBIN epexo 0T aKKyMYJISITHUBHBIX 00pa30-
BaHMH K OOHAXEHHOMY JIHY JIUMaHa MPU €T0 YChIXaHUH
YCHOXKHSIET aHaJIM3 AUHAMMKM UX Iuiomaznei. [lostomy
MBI PACCMaTPHBAEM 3TH JIBE KATETOPUU B COBOKYITHOCTH
— KaK oOcoxmmme (Cyxue) yJ9acTKH JINMaHa.

HauGonpuime  1wiomagm — BBICOXIIUX  TEPPUTOPHIL
HAOJIIOMAIOTCS  BAOJIb  JIGBOIO  Oepera, a  Takke
BepxoBuil n Hu30BUH nuMmana (1100-1300 M oT kpas
JI0 MakCHUMaJbHOTO ype3a BOIBI), M BOJb IEPECHITH
(800-1200 m). DT10 cBsA3aHO ¢ 0OoJiee  BBICOKHM
TUTICOMCTPUYCCKUM ITOJIOKCHHUEM [JHA B OTHUX y4YaCTKaXx.

CHUKCHUE YPOBHS BOJBI UM OOHAKCHHE YYaCTKOB JTHA
JIMMaHa CII0COOCTBOBAJIO TAK)KE COCAMHEHUIO OCTPOBOB
[TonxoBa u J10Aruii ¥ OITyOCTPOBOB C KOPEHHBIM OEperom
W MX BOBJCYCHUIO B OOIIYI0 IUIOLIAJh IOOCPEIKbs
nuMmaHa. JlanbHeilliee CHU)KCHUE YPOBHS MPUBEIO K
MOSIBJICHUIO HOBBIX OCTPOBOB B BEPXOBBSX JIMMaHA 3a
CYET BO3BBINICHHBIX YYaCTKOB JHA (pUC. 4), KOTOPBIX Ha
CIEIyIoUed CTaJluu COKPAILIEHUs aKBaTOPUH IMOCTHUITIA
Ta K€ y4acTh.
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A decrease in the liman's water level naturally entails an
increase in the surface area of accumulative formations.
The gradual nature of the transition of accumulative
formations to the bottom of the liman complicates the
analysis of their surface area dynamics; as a result, we
have considered them together as dried-up (dry) areas of
the liman.

The largest dried-up areas were observed along the low
eastern coast and in the upper and lower reaches of the
liman (1,100-1,300 m from the border of maximum
water’s edge), and along Peresyp Spit (800-2,100 m).
This is explained by the higher hypsometrical location of
the liman bottom.

A decrease in water level, which exposed areas of the
liman bottom, also connected Pidkova Island and Dovhyi
Island with the coast and added them to the overall area of
the liman coastline. Further decrease resulted in formation
of new islands in the upper liman from elevated bottom
areas (Figure 4). On the next stage of shallowing they
also joined to the coastline.

Puc. 4. @opmuposanue HOBbIX 0CMPOBO8 6
8EPXOGLAX TUMAHA.

Fig. 4. Development of new islands in the liman's

upper reaches.

Tabnuya 2. Jlunamuxa niowaou meako8oouil.

Table 2. Dynamics of shallow areas.

[Tnomans MeIKOBOAMIA, ra Tompl / Years

Shallow areas, ha 2003 | 2005 | 2009 | 2010 | 2011 | 2012 | 2013
0-20 cm/cm 1139 140,2 600 1001 2767 1019 1729,1
20-40 cm/cm 79,2 85,53 988 2352 663 818 1500
HToro / Total 193,1 225,73 1588 3353 3430 1837 3229,1
% menkoBoauit (10 40 cM) oT obLIeH momaM BogoeMa

% of shallow areas (up to 40) cm of the total surface area of the liman 0.9 1,02 9,65 169 18,15 1 22,7
Jna  onmcaHus coCcTOSHUSL BHAOBOrOo cocraBa U  To give a retrospective review of species composition
pasmeleHus NOTHL B perpocnektuBe  BbigeneHsl  and distribution of birds the hydrological conditions of

ABa mepuoAa  (3Tama) TUAPOJIOTHYECKUX YCIOBUH
MoJto9HOTr0 TMMaHa:
1943-2003 rr.  —
TUAPOJIOTNYECKON

CTaOMIIBHOTO
CBSI3U

CYIIIECTBOBAHUS
MonoyHoro amMaHa C

the Molochnyi Liman are conditionally divided into two
periods.

1943-2003 — stable hydrological liman/sea connection.
Characterized by relatively stable salinity of 15-25 g/l;
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A3zoBckuM MopeM. [l 9TOro mepuoja XapaKTepHbI
OTHOCHUTEJIBHO CTAaOWIIBHBIC TIOKa3aTell COJICHOCTH B
npenenax 15-25 r/m, BBICOKHIT ypOBEHb BOJBI, HAIMYHUE
octpoBoB [lonkoBa u Jlonruii, AnekcaHnapoBckas Koca.
Crnemyer OTMETUTh OTHOCUTENIBHO BBICOKHE TMOKA3aTeIn
PBIOOTIPOYKTUBHOCTH 1 MPOJYKTHBHOCTH 3000€HTOCA,
MHTEHCHBHOE pa3BUTHE Makpo(UTOB.

2004-2009 wu 2012-2013 rr. — OTCYTCTBHE CBSI3U C
A30BCKMM MOpEM, COKpAIlIeHHE IUIONMAIN aKBaTOPUHU
U yBEIMYCHUE COJICHOCTH JIMMaHa, BIUIOTH a0 104 r/n
B OTACIBHBIX YACTAX JHUMaHa. JIsl 3THUX MEpHOIOB
XapaKTepHbl HU3KHE TT0Ka3aTelN PhIOONPOLyKTHBHOCTH,
a NpU JUTUTENbHON M30SIIMM M IOJIHAsL TOTeps BCeX
BUOB pbIO. [IpomcxomaT KapAnHaIbHBIE W3MEHEHHS
CTPYKTYpPbI 3000€HTOCa M 300IUIAHKTOHA. B ycioBmsx
MOBBIMIEHUS coileHocTH Beimie 50-60 /M B 3THX
cooOIecTBax JOMHHAHTAMH CTAHOBATCS  apTeMHs
W JIMYMHKA XUPOHOMHA. B  yCHOBMSX CHMXEHHA
YpOBHSI BOABI HAONIONACTCS COEAMHEHHE OCTPOBOB
¢ mnobepexxseM. OTHOBpPEMEHHO OOpPa30OBBIBAIOTCS
HOBBIE OCTpPOBA, MEJIKOBOABS, MBICHl IIPUTOJHBIC
g rHe3goBanusa. B 2010-2011 rr. HaMu OTMEYEHO
BPEMEHHOE YBEIMUCHNE BOAHOCTH JIMMaHA U CHIDKCHHUE
COJICHOCTH BOABI B HeM 10 ypoBHsS 30-40 r/m. JlaHHBII
nepros ObUT KPaTKOBPEMEHHBIM U CBSI3aH C PACUUCTKON
kaHanma. PaboTel 1O pacuucTKe NPOBOAMINCH HE
PEryiIsipHO, YTO HE CMOIJIO CYHIECTBEHHO IOBIIHATH
Ha THPOJIOTO-THAPOXUMHUIECKHE TIOKa3aTenu
auMaHa. B 3Tu roapl B smMaHe HaOMIOMAeTCS 3aXO0n
MOJIOAH  PBIO (Liza haematocheilus, Platichthys
luscus, Zosterisessor ophiocephalus), KoTOpble TOCTE
3aKpBITHS JMMaHa MOTH0Ar0T WM BBIXOAAT B IEPHOJ
IITOPMOBBIX SIBIEHWH n3 JuMaHa. KparkoBpemeHHbIE
MepHO/bl TIOHIKCHNSI COJICHOCTH JIMMaHa TakXke He
CIOCOOCTBYIOT BOCCTaHOBIICHHUIO COOOIIECTB 3000€HTOCA
n MakpodutoB. B 2014 romy Hawancs HOBBIH TepHOL
COEAMHEHUS JIMMaHa C MOPEM, ITOCIIEICTBHS KOTOPOTO
JUISL SKOCHCTEMBI JIMMAaHa €I1e HEM3BECTHBI M HAXOAATCS
Ha CTaJIMM MOHUTOPHHTA.

BBIIICH3I0KEHHBIC THAPOJIOTHYCCKUE XaPaAKTCPUCTHKH
HECOMHEHHO CKa3aJliCh Ha YUCIIEHHOCTH, BHUIOBOM CO-
CTaBe U OCOOCHHOCTSIX pa3MEIICHHS NTHIL Ha MOIOYHOM
JIUMaHe, 0COOCHHO PBIOOSIHBIX M OCHTOCOSTHBIX, YTO
OTPaKEHO C OTACIBHBIX pa3aenax BroyreTeHs..

JlutepaTtypa k pa3geiy:

Armiac 3anopizekoi obnacti. — Kuis: Ykpreogeskaprorpadis. -
1997. - 48c

Yepanuxo 1.U., Cuoxun B. /1., Komenes A.U., Asonuesa E.A.,
KupukoBa T.A. Momounslii nuMaH // UYHCIEHHOCTh W
pa3MemeHne THE3IAMIUXCS OKOJOBOAHBIX IITHI[ B BOJHO-
GONMOTHBIX yTOBsIX A30BO-UepHOMOPCKOTO peTHOHA YKpaHHBI
/ Hox o6m1. pen. B.A. Cnoxuna. — Menuronons-Kues: bpanra,
2000. — C. 339-372.

Demchenko V.O., Vinokurova S.V., Chernichko LI,
Vorovka V.P. Hydrological regime of Molochnyi Liman under
anthropogenic and natural drivers as a basis for management
decision-making // Environmental science & policy. — Ned6. —
2015.— P.37-47.

General characteristics of the wetland ...

high water level; islands Pidkova and Dovhyi as
well as Oleksandrivska Spit still exist. Relatively
high productivity of fish and zoobenthos, intensive
development of macrophytes should be also noted.

2004-2009 and 2012-2013 — terminated liman/sea
connection; shrinkage of the water area; increase of
salinity up to 104 g/l in some liman’s parts. Low fish
productivity, even complete loss of all fish species in case
ofprolongedisolation. Cardinal changes in the structure of
zoobenthos and zooplankton. With the salinity exceeding
50-60 g/l these communities are dominated by artemia
and chironomidae larvae. Lowering water level connects
islands with the coast. At the same time new islands,
shallows and capes suitable for bird nesting are formed.
In 2010-2011 we observed a temporary increase in the
water content of the liman and consequent decrease in
salinity to 30-40 g/1, caused by a short-term period of the
liman/sea channel dredging. However, dredging activity
was irregular and didn’t provide any sufficient impact on
hydrological and hydrochemical properties of the liman.
In that period it was observed penetration of fish fry
into the liman (Liza haematocheilus, Platichthys luscus,
Zosterisessor ophiocephalus). When the liman closes
they die or left it with storm waters. Short-term periods
of reduced salinity do not either contribute to restoration
of zoobenthos and macrophytes communities. The year
2014 started a new period of the liman/sea connection
which consequences for the liman ecosystem are still
unclear and need to be monitored.

The above-mentioned hydrological characteristics
of the liman undoubtedly had their impact on the
number, species composition and distribution of birds at
Molochnyi Liman, especially those fish- and benthos-
eating as described in other chapters of the Bulletin.
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