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CoreHocTb BOAbl — OAWH U3 BeEAYLMX abnoTnvecknx dakTtopos
BHELLUHEN Cpebl, BO3AENCTBYIOLLMX HA rmapoOUOHTOB. BbIACHEHME
0CODOEHHOCTEN OTHOLLEHUA BOAHbBIX XXUBOTHbIX N PACTEHUN K 3TOMY
doakTopy BaXXHO ANA NMOHUMAHUSA KakK ayTAKOJIOMMYeCKnx, Tak u
CUH3KOJTIOrM4YeCcknx 3aKOHOMEPHOCTEMN.

B Havyane 1960-x rr. Bnagucnas BunbrenbmoBunyd Xnebosuy
cdopmynumpoBarsn OCHOBHbLIE MOJIOXEHUA TEOPUN KPUTUYECKOU
CONEHOCTU, KOTOpAasa B AanbHenwwem Obiria nogpodbHO N3NoXXeHa B
ero MmoHorpadun «Kpntnyeckasi ConeHocTb OMoNorn4ecknx
npoueccoB» (1974 r.).

Water salinity is one of major abiotic environmental factors
Influencing on hydrobionts. Ascertainment of specificity of the attitude
of aquatic animals and plants to this factor is important to understand
both autoecological and synecologilal rules.

At the beginning of the 1960s. Vladislav Vilgelmovich Khlebovich
formulated the basic provisions of the critical salinity theory, which
was later described in detall in his monograph "The critical salinity of
biological processes" (1974).




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.




KoHuenums oTHOCUTENBHOCTU U MHOXXECTBEHHOCTU 30H BapbepPHbIX
corieHocTen obina cpopmyrnmpoBaHa bonee 20 net TOMy Hasa B pamMKkax
lwkonbl B.B. XrneboBuya. Ee oCHOBHbIE MOSIOXKEHUSA ObINN ONyofIMKOBaHbI B
«KypHane obuien ouonormn» (AnaguH, 1988). bbinu BbickaszaHbl ABa
OCHOBHbIX MOJIOXXEHUS:

1.30H BapbEPHbIX CONTEHOCTEN HECKOSIbKO, U MO CBOEN 3HAYMMOCTU OHU
HEPaBHOLIEHHBI.

2.30Hbl 6apbepHbIX CONEHOCTEN OTHOCUTESbHbI, C OHO CTOPOHbI, CTEMNEHU
COBEpLUEHCTBA OCMOPErYNATOPHbIX CNOCOOHOCTEN rMApPOONOHTOB, a C ApYron —
XMMUYECKOMY COCTaBy BOA.

Conception of relativity and plurality of water barrier salinity zones was
formulated more than 2 years before in the frames of V.V. Khlebovich's
school of thought. Its main theses were published in the Journal of
General Biology (Aladin, 1988). Two main theses were stated.:

1. Zones of barrier salinities are relative on the one hand,to the degree
of perfection of hydrobionts osmoregulatory capacities and on the other
hand, to the water chemical composition.

2. There are several zones of barrier salinities and they are unequal by
their importance.




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




BriepBble 0 KpUTUYECKOM BO3AEUCTBMM HA rMAPOOUMOHTOB AMana3oHa
OKeaHU4YeCKoOMn coneHocTu 5-8 %o Hanucan B nepBon NOsIOBUHE XX BeKa
Bblaarowmnca Hemeukum 3oonor Agonbd PemaHe. OH Ha3Ban ero anbTep-
MUHUMYM.
For the first time a critical impact on aquatic org anisms by the range of oceanic
salinity of 5-8 %o wrote in the first half of XX cent  ury prominent German zoologist
Adolf Remane. He called it alter-minimum
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Jalzgehatt
U3meHeHMe Yyncna BNAOB B rpaauneHtTe ConeHoCcTtTun B BanTnuckom Mope

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




Noeun A. PemaHe n B.B. XneboBuya Halunu npoaosrmkeHmne B Tpyaax
Hemeukoro ydyeHoro OT1To KuHHe. OH, roBopsi 0 KpUTUYECKOU
CONEHOCTU, CKOHLIEHTPUPOBan CBOE BHMMaHNE Ha ee bapbepHOU
doyHKLUMKM NO OTAENEHUIO HU3KO MUHEpPArM30BaHHbIX BOA4 OT MOPCKMX
N NpPeasioXmnn HasBaHne XoporannHUKymM (OT XOpeo — pasaensTb).

Ha Kputnyeckmn xapakrep Bo34enUCcTBMUA COSIEHOCTHOroO Amnana3oHa 5-
8%o0 Ha bnopasHoobpasune ykasbiBanu ncecriegosatenu us LLseuunu,
OCTOHUU, N OPYrnX eBPONENCKUX CTPaH.

ldeas of A. Remane and V. Khlebovich were continued in the works
of the German scientist Otto Kinne. He is talking about the critical
salinity concentrated on its barrier function to separate low-saline
water from the marine and suggested the name horohalinikum (from
horeo - to share).

On the critical nature of salinity range of 5-8 %o Impact on biodiversity
have pointed researchers from Sweden, Estonia, and other European
countries.
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MpoueHT Nnowaaen noa pasHbIMU CONMEHOCTHbIMU 30HaAMM
B HEMOJIHOCOJIEHbIX MOPSAX U CONMEHbIX 03epax
Percentage of salinity areas in not fully saline se  as and saline lakes

O3epo
BanTuiickoe Apan Apan A3zoBckoe Kacnuiickoe Mapakain6o
30HbI (mo 1960 r.) (ceiuac) mMope (Ao 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 coJioHOoBaTOoBOOHaA

B HacTosiLee Bpemsi eAMHCTBEHHBIM MOPCKUM BOAOEMOM, rAe OCHOBHas COJIOHOBATOBOAHaA 30Ha 3aHUMaeT 6onee
NONOBUHbLI ero nnowaam (62%), asnaerca bantTunckoe Mmope. 30Ha KPUTUYECKOMN CONMEHOCTMU, KaK ee elie Ha3bIBaloT 30Ha
anbca-xoporanuHukyma, B Bantuke saHumaeT 6onbLUy0 YacTb €ro akBaTopvu U iernaeT ero HenoOXoXmuM Ha Bce
ocTalibHble HEMNOJTHOCOJIEHble MOPSA Hawen nnaHeTbl. MoaTtomy BanTuKy MOXXHO Ha3BaTb KPUTUHECKUMM MOpEM.

Now the only marine water body where basic brackish -water zone covers more than half of its area (62%)
is the Baltic Sea. The zone of critical salinity as it is called alpha-horohalinicum zone in the Baltic Sea occupies the most
portion of their water area what makes this sea dif ~ ferent from all other not full-saline seas on our p  lanet. In this regard it
can be called “critical" sea.

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
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Boaoembl lNaneo-bantuku (no: 3eHkesny, 1963, ¢ UISMEHEHUAMWN U AONONTHEHUAMN)

1 — makcumanbHas dasa nocrnegHero onegeHeHus; 2- gatckoe onegeHeHune (15 Toic. neT Hasapn); 3 — banTtuitckoe JlegoBoe 03epo (14 Thic. nNeT Hasag);4 —
Nonbanesoe mope (12 TbiCc. NeT Hasdaa); 5 — AHUMNoBoe 03epo-Mope (7 ThiC. NeT Hadaad); 6 — nocneaHaaa dasa AHUMMNOBOro o3epa-mops (5 Toic. NeT Hasan); 7
— JlutTOopMnHOBOE MOpe (4 ThIC. NeT Ha3aad); 8 — coBpeMeHHas dasa (C 2 TbiC. NeT Ha3aa)

lMoka3aHbl moJsibko cpedHue cosieHocmu 6e3 cosIeHOCMHOo20 2padueHma

Water bodies of Paleo-Baltic Sea (by Zenkevich, 1963, with corrections and additions)
1 — maximal phase of the last glaciation; 2- Danish glaciation (15 ths B.P.); 3 — Baltic Glacial Lake (14 ths B.P.); 4 — Yoldia Sea (12 ths B.P.); 5 — Ancylus Lake-
Sea (7 ths B.P.); 6 — last phase of Ancylus Lake-Sea (5 ths B.P.); 7 — Littorina Sea (4 ths B.P.); 8 — modern phase (since 2 ths B.P.)

Indicated only average salinity without salinity gradient in the Baltic Sea

ConeHocTb / Salinity: ® — 0-2.5%; — 2.5-7%o; — 7-11%o; — 11-28%o; — 28-41%0; @ — 41-50.5%0; ® — >50.5%o




B Halwunx nccnenoBaHUAX Mbl ONMpaeMcs Ha CTPOro HayyHble gaHHble O
narneocpene v naneoconeHocTn bantmkn.

bantuinckoe mope — Mmonogoe Mope, 1 B NIeAHNKOBBLIN Nepmnog OHO ObINo
XONOAHOBOAHLIM 03epPOM. OTO 03epo npuobpeno ceAa3b ¢ MnpoBbIM
OkeaHOM TONbLKO HEAABHO, X OHO A0 CUX MOP COXPaHAET MHOIO O3€epPHbIX
yepT.

banTtunckoe mope nonysakpbiToe, MeKoe, ero CofioHoBaTthble BOAbl UMEIOT
NfaBHbIA rPAgUEHT COMIEHOCTU N YHUKAmNbHLIE ddayHY U doriopy.

BrnopasHoobpasne bantukm oTHOCUTENBHO HU3KOE, O4HAKO NPU 3TOM OHO
MO-CBOEMY YHUKAamNbHO U HYXXAAETCs B cneuuanbHbIX Mepax Ans ero
COXPaHEeHUS.

In our studies we are based on scientific data on paleo-environment
and paleo-salinity of the Baltic Sea.

The Baltic Sea is young sea and in the glacial period it was cold lake.
This lake has got connected with the World Ocean only recently and
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.




® - 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”.




B bantumnckom mope nmeroTcsa onurorariMHHbIe 1 Me3oranuHHbIe akBaTopuu,
N Kaxkaasi U3 HUX UMeeT COOCTBEHHYIO cneumndnyHyo drnopy u dayHy.

Haunbornee onpecHeHHbIMU YacTsamMun ABRsA0TCA PUHCKNNA N BOTHUYECKUI
3anuBbl.

LieHTpanbHasa akBaTopusa banTtumnckoro Mops UMeeT BblpaXXeHHbIN
Me30ranuHHbIN XapakTep.

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

Ctatyc banTtukn Kak yHUKanbHOW CONTOHOBATOBOAHOW 9KOCUCTEMbI OOJSTKEH
ObITb MNOBLILIEH U NPUPABHEH K TaKUM YHUKAlbHbIM BOAHbIM OObEKTaM, Kak
Kacnum n nony4ynTb Takou e NpMpoaooXpaHHbIU cTaTyc Kak Kacnuu.

In the Baltic Sea there are oligohaline and mezohaline water 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 iIs distinctly mezohaline.

Polihaline conditions can be found only in the Kattegat and the
Sound.

Baltic Sea is more lake than the sea.

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




Ha 6eperax banTtumnckoro mopsi pacrnonoxeHo 9 rocygapcts: ['epmaHus,
[anuga, INlateug, Jintea, Nonblia, Poccus, duHnanaus, Lseuns n 3ctoHus.

Kpome HUX Takke HY>XHO y4nTbiBaTb U CTpaHbl baccenHa bantuinckoro
MOpPS, yOarieHHbIe OT ero nobepexbs, Takme kak Hopserus, Yexus,
CnoBakus, benopyccus, YkpanHa.

Bce aTu cTpaHbl JOMKHbI UMETb CTaTyC NOCTOAHHbLIX HabnogaTenen B
HELCOM.

On the shores of the Baltic Sea 9 countries are located: 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, such as Norway, Czech Republic,
Slovakia, Belorussia, Ukraine.

All these countries should have permanent observer status at
HELCOM.




Hitp://eartinehsenalon/.nasa.gev/IOnD/VIEW. php2id=6056
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