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Bcto rugpocdepy Hallen nnaHeTbl MOXHO YCIOBHO noapasaennTb
Ha NPecHOBOAHY 06nacTb, CONMOHOBATOBOAHYH, MOPCKYIO U
rmnepranuHHyto.

Mopckasa 3aHumaeT okosnio 95% noBepxXHOCTU rMApPOCdEp.I.
Ha npecHoBogHYyt0 npuxogauTtcs okono 3%.

Ha conoHoBaTOBOAHYIO M rMneprannHHyo — NpUobnmM3nTenbHO Mo
0.5%.

Mexay aTUMU YeTbIPpbMS OCHOBHbIMW ODflacTsiMmn eCTb NepexoHble
30HbI, KaXxgas U3 KoTopbix 3aHMMaeT meHee 0.5%.

CerogHst Mbl OyiemM roBopuUTb TOMbKO O CONTOHOBATOBOAHOMN ObfiacTu.

All hydrosphere of our planet could be conditionally divided into
freshwater brackish water, marine and hyperhaline zones.

Marine zone occupies about 95% of the hydrosphere surface.
Freshwater zone occupies about 3%.
Brackish water and hyperhaline zones occupy about 0.5% each.

Between these four basic zones there are transitional ones occupying
less than 0.5% each.

Now we will talk only about the brackish-water area.




CornacHo OCHOBHbIM NPUHLUMMNAM KOHLUENUUN OTHOCUTENbHOCTU U MHOXXECTBEHHOCTMU 30H
OapbepHbIx coneHocTen (AnaguH, 1986, 1988; AnaauH, NnotHukos, 2007; Plotnikov, Aladin,
2011) cnepyrowime CONEHOCTHbIE 30HbI NPeasioXKeHbl ANA OKeaHNYeCKUX, KaCMUNCKUX U
apanbCKUX BOA.

Following main principles of conception of relativi ty and plurality of salinity barrier zones
(Aladin, 1986, 1988; Aladin, Plotnikov, 2007 ; Plot nikov, Aladin, 2011) the following salinity
zones were suggested for oceanic, Caspian and Aral waters.
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By: Plotnikov I.S., Aladin N.V. 2011. Hybrid marine/lacustrine seas and saline lakes of the world. Lakes & Reservoirs: Research and Management, 16: 97-108




NMpoueHT nnowaaen noa pasHbIMU CONEHOCTHbIMU 30HaMMU
B HEMOJIHOCOJIEHbIX MOPSIX U COJNeHbIX 03epax

Percentage of salinity areas in not fully saline se

as and saline lakes

O3epo
BanTuiickoe Apan Apan A3soBckoe Kacnuiickoe Mapakain6o
30HBbI (mo 1960r.) (cenuac) mMope (mo 1956 r.)
Mope Mope
Zones Baltic Sea Aral Sea Aral Sea The Sea Caspian Sea Lake
(before 1960) (now) of Azov Maracaibo
(before 1956)

OcHOBHas CofIoHOBaTOBOAHasA

B HacToOsILlee BpeMsl eAMHCTBEHHbIM TanacCcHbIM BOAOEMOM, e OCHOBHasA COSIOHOBaTOBOAHAasA 30Ha 3aHMMaeT 6onee
nonoBuHbI ero nnowaam (62%), asnsaetca banTunckoe mope.
Mpexae Taknm Xe atanaccHbIM BogoeMoM Obin Apan (89%).

Now the only thalassic water body where basic brack  ish-water zone covers more than half of its area (6  2%)
is the Baltic Sea.

Earlier the similar athalassic water body was the A ral Sea (89%).

By: Plotnikov 1.S., Aladin N.V. 2011. Hybrid marine/lacustrine seas and saline lakes of the world. Lakes & Reservoirs: Research and Management, 16: 97-108



Apan
no 1960r.
Aral Sea
before 1960

Apan
B 1989r.
Aral Sea
in 1989

‘O

Apan
B 2006 .
Aral Sea

in 2006

® - NMpecHoBoaHas / Freshwater

- Mopckas / Marine
® - N'unepranuHHas / Hyperhaline

30HbI;

- ConoHoBaToBoagHas / Brackishwater

- MepexoaHas npecHoBoAHas-conoHoBaToBoAHanA / Transitional freshwater-brackishwater

- NepexonHaa conoHoBaToBoAHasA-mopckas / Transitional brackishwater-marine

By: Aladin N., Micklin P., Plotnikov I. 2008. Biodiversity of the Aral Sea and its importance to the possible ways of rehabilitating and conserving its remnant water
bodies. In: NATO Science for Peace and Security Series — C: Environmental Security. Environmental Problems of Central Asia and their Economic, Social and

Security Impacts. Edited by Jiaguo Qi, Kyle T.Evered. Springer. 73-98.




® - ocHoBHan npecHoBoAHas
basic freshwater (0-3%o)

- NnepexoaHas CONTIOHOBaTOBOAHasA-MOpPCKas
transitional freshwater-brackish (2-5%o)

- OCHOBHas coJyioHoBaToBOAHAasA

basic brackish (5-8%) ConeHOoCTHbIE 30HbI B

BanTtunckom mope

- NnepexoaHas CONIOHOBaTOBOAHAasA-MOpPCKas
transitional brackish-marine (8-26%.)

Salinity zones in the
Baltic Sea

- OCHOBHas MopcKas
basic marine (26-40%o)

By: Aladin N.V., Plotnikov I.S., Dianov M.B. 2007.
Conception of the Baltic Sea biodiversity.

View from osmoregulation and brackish water
hydrobiology principles. Abstracts of VIII International
Environmental Forum “Baltic Sea Day”.




U3meHeHue Yncna BMaoB B rpagpueHTe ConeHoCTun B BanTtunckom Mope

Changing of the species number in the Baltic Seafo  llowing salinity gradient
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From: Remane A. 1934. Die Brackwasserfauna. Zool. Anz 7 (Suppl): 34-74.



Species number
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Yucno BNAOOB BOAHbLIX OPpraHNM3moB B BogoemMax pasnleoﬁ COJ1IeHOCTH
(no: Remane, 1934; Xnebosuny, 1962; Kinne, 1971; beprep, 1986; AnaauH, NnoTtHnkos, 2009)
1 — NnpecHoBOAHbIE, 2 — CONOHOBATOBOAHbIE, 3 — MOPCKME, 4 — rMneprasninHHbIe U yrbTparanuHHblie BUbI
Species number of hydrobionts in waters of differen t salinity
(by: Remane, 1934; Khlebovich, 1962; Kinne, 1971; Berger, 1986; Aladin, Plotnikov, 2009)
1 — freshwater, 2 — brackish-water, 3 — marine, 4 — hyperhaline and ultrahaline species




Kak BUOHO U3 BCEro BbILLEU3NOXEHHOIo, 30Ha
KPUTUYECKOW CONIEHOCTU, KaK ee elle Ha3biBaloT 30HA
anbdpa-xoporannuHukyma, B bantuke n B NpexxHem
Apane 3aHMMaeT unm 3aHnmarna oosbLIYy YacTb UX
aKkBaToOpuUMn.

B cBA3u ¢ 3TuM 0b6a Bogoema MOXHO Ha3BaTb
KKPUTUYECKUMU>» N HEMOXOXNMU Ha BCe OCTarlnbHbIE
BOOOEMbI HALLEW MNraHeThl.

As it Is evident from the aforesaid, the zone of critical
salinity, as it is called alpha-horohalinicum zone in the
Baltic Sea and In the former Aral Sea occupies or
occupied the most portion of their water areas.

In this regard, both water reservoirs can be called
"critical" and different from all other water bodies on
our planet.




Hawwn nccnegoBaHus ornnparTcAd Ha CoBpeMEeHHbIE Hay4HblE UOEN.

1. Obwas Teopmst OCMOPErynsLUmum n OCMOTUYECKON TONEPAHTHOCTH
rmapoObnoHTOB, OCHOBLI KOTOpPOW ObINn 3anoXeHbl A. PemaHe, B.
Xnedosnyem n O. KnHHe.

2. KoHuenuus IL°BM (Integrated Lentic and Lotic Basin Management
— WHTerpnpoBaHHOEe yrnpaBneHne HeENPOTOYHbIMU U NPOTOYHLIMU
baccenHammn), OCHOBbI KOTOPOW ObINnn 3anoXxeHs! T. Kupa, M.
Hakamypa n B. Pactom.

3. Dkodmsmonornyeckne BosspeHus H. N'epbunsckoro, A. lNoneHosa
n J1. KpaloLuKknHom,

Our studies are based on modern scientific ideas.

1. General theory of osmoregulation and osmotic tolerance of aquatic
organisms; its foundations were laid by A. Remane, V. Khlebovich
and O. Kinne.

2. The concept of IL°BM (Integrated Lentic and Lotic Basin
Management); its foundations were laid by T. Kira, M. Nakamura and
W. Rast.

3. Ecophysiological views by N. Gerbilsky, A. Polenov and L.
Krayushkina.
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banTtunckoe mope - Monogoe Mope, U B IeAHMKOBBIN Nepunod OHO ObINo
XonoaHbiM o3epoM. O3epo, CyLleCcTBOBABLUEE Ha ero MecTe, npuobperno
cBsA3b ¢ Muposbim OkeaHOM TOMbKO HeAaBHO. banTunckoe mope 40 cux Nop
COXPaHAET MHOIo 03epPHbIX YepT.

BanTtuiickoe mope nony3akpbiToe, Merkoe, CONIoOHOBaTble BOAbl MMEIOT
NNaBHbIN rPAANEHT CONEHOCTU U YHUKarnbHbIE dhayHy 1 dnopy.

buopasHoobpasne banTnnckoro Mopst OTHOCUTENLHO HNU3KOE, NP 3TOM OHO
NO-CBOEMY YHUKAIbHO U HYXXOAeTCs B cneunarnbHbIX Mepax anisa ero
COXpaHeHus.

|_|pl/l6pe>KHbIe BO/bl BHOCAT 3HAYUTENbHbIN BKNaa, NPaKTN4EeCKN BO BCE
dKBaTOPUA banTtunckoro MOPA.

The Baltic Sea is young sea and in the glacial period it was cold lake. The
lake, which existed on its place has got connected with the World Ocean
only recently. The Baltic Sea still retains many lacustrine features.

Baltic Sea is semi-enclosed and shallow, its brackish waters have smooth
salinity gradient and unique fauna and flora.

Biodiversity of the Baltic Sea is relatively low, while in its own way it is
unique and requires special measures to save |it.

Coastal waters contribute significantly in almost all water area of the Baltic
Sea.




B bantumnckom mope nmerotcsa onurorariMHHbIE 1 Me30oranmnHHbIE akBaToOpPUU,
N Kaxkaasi U3 HUX UMeeT COOCTBEHHYIO cneumndnyHyto drnopy u dayHy.

Haunbornee onpecHeHHbIMU YacTsaMun ABRsA0TCA PUHCKNNA N BOTHUYECKUI
3anuBbl.

LieHTpanbHasa akBaTopusa bantumnmckoro Mops UMeeT BblpaXXeHHbIN
Me30ranuHHbIN XapakTep.

[TonuranuHHblE YCNOBUSA MOXHO HaWTK Tornbko B KaTtTerate n 3yHae.
bantnka — bonbLle 03epo, YHEM MOpE.

Ctatyc banTtukn Kak yHUKanbHOW CONTOHOBATOBOAHOW 9KOCUCTEMbI OOSTKEH
ObITb MNOBLILLIEH U NPUPABHEH K TAKUM YHUKAlbHbIM BOAHbIM OObEeKTaM, Kak
Kacnum n nony4ynTb Takou e NpMpoaooXpaHHbIU cTaTyc Kak Kacnuu.

In the Baltic Sea there are oligohaline and mezohaline areas, and each of
them has its own specific flora and fauna.

The most freshened parts are the Gulf of Finland and Gulf of Bothnia.
The Central Baltic Sea is distinctly mezohaline.

Polihaline conditions can be found only in the Kattegat and the Sound.
Baltika is more lake than the sea.

The status of the Baltic Sea as unique brackish water ecosystem should be
iIncreased and equated to unique water bodies such as the Caspian, and get
the same protected status as the Caspian Sea has.




ApaanKoe MOpeE TOXe ABndeTcd MOoJiogbiIM BOOOEMOM, BO3PaCT KOTOPOIo
OoLueHUBaeTCA B HECKOJIbKO AIECATKOB TbICAY J1€ET.

OHo npeacTaBnsaeT cobon pacnonoXeHHoe B apuaHOMN 30He DECCTOYHOE COSleHoEe
03epo — TePMUHArbHbIN BOJOEM ABYX pek — Amyaapbu n Ceipaapbu, U €ro
rMMAPOSIOTMYECKUI PEXMM NPAaKTUYECKN MONHOCTLIO ONPEeaenAeTCcsa X CTOKOM.

Kak B pesynbTtaTe eCTeCTBEHHbIX MPUYMH, TaK N BCeaCcTBNE YenoBEeYECKow
NeATenbHOCTN, CBA3aHHOM C pa3BUTMEM OpoLLlaeMoro semneaenus B 6baccenHax
9TUX pek, Apan HeogHOKpaTHO NpeTeprneBan perpeccun, CMeHsBLLUNECS
TpaHCrpeccusiMmn, HO KaTacTpodnyecKkon Ans ero 6MoThl cTana TofbKo CoOBpeMeHHas
perpeccust.

B HacTosdwee BpeMsi 6bInNy NPUHATLI MEPLI, B MEPBYO 0Mepenb NOCTPOMKa NNOTUHbI
B ObiBLLEM NponinBe bepra, 4To NO3BOSINIIO YHAaCTUYHO BOCCTAHOBUTbL MEHbLLYIO
CEBEPHYI0 YacTb ApasibCKOro Mops4.

The Aral Sea is also a young water body; its age Is estimated at several tens of
thousand years.

It is closed salt lake located in the arid zone terminal lake of two rivers - Amu Darya
and Syr Darya, and its hydrological regime is almost completely determined by their
runoff.

As a result of natural causes, or due to human activities associated with the
development of irrigated agrlculture In the basins of these rivers, the Aral Sea has
repeatedly undergone regression, successive transgressions, but catastrophic for its
biota has become only the modern regression.

At the present time measures were taken, in the first place the construction of dams
In the former Berg Strait, and they allowed to restore partially the smaller northern of
the Aral Sea.




Kok-Apanbckasi nnOTMHA, NOCTPOEHHAas poccuitickon komnanuen “3APYBEXBOOCTPOWN”
Kok-Aral dam built by Russian company “ZARUBEZHVODSTR  OY”
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Ha b6eperax banTumnckoro Mopsi pacnosioXxeHo 9 rocygapcTB:
['epmanuna, danuna, Jlateuga, Jlutea, lNonbla, Poccus,
duHnaHgus, Weeuns n 3ctoHms. Kpome HMX Takke HYXXHO
YUYMUTbIBaTb U CTpaHbl baccenHa banTumnckoro mops,
yOaneHHbIE OT ero nobepexos.

Ha 6eperax ApanbCcKkoro Mopsi pacnosioXXeHo 2 rocygapcTraa:
KaszaxctaH u Y3bekncrtaH. B aTom cnydae Takke HY>XHO
YUYMUTbIBATb U CTPaHbl baccenHa AparnbCKoro Mops, yaaneHHble
OT ero nodbepexbs.

On the shores of the Baltic Sea are located 9 countries:
Germany, Denmark, Latvia, Lithuania, Poland, Russia, Finland,
Sweden and Estonia. Besides them we also need to take into
account the countries of the Baltic Sea basin far from Its coast.

On the shores of the Aral Sea are 2 countries: Kazakhstan, and
Uzbekistan. In this case we also need to take into account
besides them the countries of the Aral Sea basin far from its
coast.




 Hapogbl, xuByLime B 6baccemHax ApanbCKoro u
banTUNCKOro Mopeun gOMKHbI XXUTb B MUPE U
Opyxobe n coTpygHu4aTtb paau nydLlero CBoOero
byayLiero n oyayuiero aTux Mopew.

o APAJT + BAJITUKA = MUP + OIPYXBA

 The peoples living in the Aral Sea and Baltic
Sea basins must live in peace and friendship
and cooperate for their own better future and
future of these seas.

« ARAL + BALTIC = PEACE + FRIENDSHIP
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