It’s possible to organize tourist routes of different levels from the lodge «Mutka». The educational
route «Farms» spreads along the lake shore & leads to the old farms. There are scents of the previous
inhabitants. This route is suitable for tourists of different ages.

The route «Mutka Koski Falls» is very educational, sporty & has much to learn about. This route has
different natural complexes & it ends near the waterfall Mutka Koski which height is 7 metres.

The route «A Mill» also starts from the place «Mutka» and spreads to the North. It’s very interesting
for its old mills which were used in the past by the inhabitants of the eastern part of Paanajarvi. Moving
along the route we can see the change of natural complexes, seismodislocation & two mills on the river
Mutkajoki. The length of this route is 1,3 km and suits for tourists of all ages.

The route «The Ecological path» is going through the crossed territory with the old changes in relief.

The path is very close to the river Mutkajoki where it’s possible to see the mills. When you are
passing by you can see rare plants and the change of plants.

It’s possible to have a rest near the Astervajarvi Lake, then the route goes on along the stream. The
stream comes out of the swamp. The swamp is the place, where native people gathered grass.

Only 500 metres separate from the seismodislocation, which height is 70 m.

The route is 4,5 km long & is suitable for physically middle advanced tourists. Going back you can
come to the place «Mutka» or continue your way along the route Ne 2 and come back to the Paanajarvi
Lake, meeting interesting objects.

This research paper has a computer version & also is added by a prospect «Mutka — tourist
complexy.
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" Hnemumym 6oomvix npoénem AH PY3
? Unemumym s00n0euu AH PY3

OCOBEHHOCTH JUHAMMKH BUOMACCHI 1 YUCJTEHHOCTH 300ILUIAHKTOHA
O3EP BETJIAHJIA CY/IOUBE (1999-2002)

W3 BogoemoB Berianga Cyaoube MBI MCCIENOBAIN TSATh BOJAOEMOB: AKyIna BMecTe ¢ Tailiabsl —
4500 ra (Akymmna, uepe3 Taiinbl, sSBIsSETCS TYIHKOBBIM aKKyMYJISITOPOM 4acTh ctoka KyHrpazackoro xoi-
aexropa); bonbmoe Cynouse — 2250 ra, 3ananusiii Kaparepens — 360 ra u bernynna-Aiiasi — 600 ra; sto
03epa, B pa3HOH CTeneHu aApeHupyeMble KyHrpaackuM u Y CTIOPTCKUM KOJJIEKTOPaMHU.

HNuadopmarus 0 KOTUIECTBEHHOM PAa3BUTHH 300IUIAHKTOHA ObLIa OTOOpaHa HAYWHAS C OKTAOPS
1999 r. u nanee B reuenue 2000-2002 rr. Tpu pasa B roa (OKTSOpb, alpelib, HIOHD).

Hpenupyemsie o3epa Betnanga Cynouse (b. Cynoune, 3. Kaparepens u b.-AlnbiH) xapakrepu-
3YIOTCS IUKJIMYHBIM MPOTOYHBIM PEKUMOM U HOPMAJIbHBIM KHCIOPOIHBIM pekuMoM. OgHaKo B pe-
3yapTare 3acyxu ¢ oceHu 2000 r. muomans o3ep Benanaa k yery 2001 r. cocraBisna 70-80% ot
MIpEXKHEH.

300IUTAHKTOH B 03€pax KOJMYECTBEHHO OBLI OoJiee pa3BUT BECHOU U JIETOM, YeM oceHbto. [lomns pau-
KOB B CYMMapHOH YMCIIEHHOCTH 300IUIaHKTOHA Obljla MEHEee 3HAYUTENbHA 110 CPABHEHHUIO C KOJIOBPATKAMH,
YTO CBSI3aHO C MEHBLIMMHU pa3MepaMy U OBICTPBIM TEMIIOM Pa3MHOXKEHHs MoclieiHuX. B oTHomennn 6uo-
Macchl 300IJIAHKTOH UCCIIEIOBAHHBIX 03ep ObLI, Kak MPaBwiio, KOMenoqHbIi — goist Copepoda 1o Guomac-
ce gocturana 80-90% u 6onee. OcoOeHHO 3HAUNTENIBHOM 10JI KOMEeno | OblIa B IIEPHO/T YCHIXaHUSI U OCO-
noHenus BogoemoB 2000-2001 rr., 4To CBA3aHO C pa3BUTHEM TATOPHIBHBIX BUIOB M CHHKEHHUEM Ipecca
pBIO HA PayKOBBIM TUIAHKTOH. J{MHamuKa OGromacchl 30omaHkToHa BeTnanga Cynodse ¢ ocenn 1999 mo
ocenb 2002 r. mpoTeKkana mo-pa3HoMy B 03. AKYIITA U B IPSHUPYEMBIX 03epax, BKiItovast 03. Taiinsl. B 60-
Jiee MUHEpAIM30BaHHOM 03. AKyIina HauOospInas Onomacca HabIoganach Kak pa3 B HanOosee 3acynuiu-
BBIN niepuof, T. €. BecHoi 2000 u 2001 rr., 32 CUET yCTOHYMBOTO raJIOQHUIBHOTO KOMIUIEKCA 300IJIaHKTOHA
1 Ojarogapsi OTCYTCTBHUIO B 03epe MmoTpeduTelell 30011ankToHa — pbi0. Okosio 99% Ounomacchl co3apa-
JIOCh B 03. AKyIlIna HUKIONOM Apocyclops dengizicus. B npenupyemMbIx o3epax 0onee BHICOKUE 3HAUEHUS
Oduromaccel oTMevanrch oceHbio 1999 r. (mo 3acyxu) u erom 2002 r. B pe3yabTaTe HOPMaJIBLHOTO HOCTYII-
JIeHUs BOJABI B 03epa. TeHAeHIUs OHMKEeHU OMOMAacChl M YUCIEHHOCTH 300TUIAHKTOHA B 3THX 03€pax B
MIEpPHOJ PE3KOTO MOBHIIIEHUS! MUHEPATU3AIMH CBA3aHA C TEM, YTO U3 MX COOOIIECTB MPAKTUIECKH TTOJTHO-
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CTBIO BbINajia MPECHOBOIHAS (ayHa 300IUTAHKTOHA. B TO jke Bpems psj raiopuIbHbIX BUIOB, TAKMX KaK
Apocyclops dengizicus, Halicyclops rotundipes, Nereis diversicolor, Diacyclops odessanus n np., emie He
YCIENH 3aCENIUTh 3TH 03€pa.

[To ypoBHIO GMOMAacCCHl YCIIOBUS 03€p BETIaHAa ONMPEACIAIOTC Kak onurorpodusie. KoauuecTBeH-
HEIE TIOKA3aTelu JOCTUTAIH B 03€paxX BETJIAHJA OYCHb HE3HAYUTENBHBIX BennuuH: Owomacca — 0,015—
0,19 F/MB, yuciaeHHOCTh — 0,6—140 ThIC. 3k3./M°. B xoze MPOBENEHUS MOHUTOPUHIAa OTMEUYEHBI IBE pas3-
HBIE TCHIICHIINN B KOJIMYECTBEHHOM Pa3BUTHUH 300ILUIAHKTOHA. B mepmerit rox mamoBoaes (2000 r.) Ha-
0JIF0/1a7I0Ch 3HAYUTEIBPHOE CHUYKEHUE YUCIICHHOCTH U OMOMAaCChl 300IIAHKTOHA B IPEHUPYEMBIX 03epax.
B 1o xe Bpemst ocenpro 2000 r. HE MPOU3ONLIO CUJIBHOTO CHUXEHHUS KOJUYECTBEHHBIX MMOKa3aTenel pas-
BHUTHUSA 300IUIAHKTOHA B 0OJiee MHUHEPATH30BaHHOM 03. AKYIIA, U TOJBKO IMOCIIE €r0 KaTacTPOphUIECKO-
ro oomenenus yierom 2001 r. HaOMOAANOCH NajJeHHEe OMOMACChI B Ieardaiu 3Toro osepa B 19 pas, a
cpenu pactutenbHoctd — B 1,5-2.5 paza. B mepmom 2000-2001 rr. B Gonee MUHEpaIM30BaHHOM
03. AKyIIa YUCIEHHOCTh U OMoMacca OBLIM BBINIE, YeM B 0oJee paclpecHeHHBIX o3epax bermyima-
Aiineia, b. Cynouse. B 31X 03epax HaOmromanoch majaeHue OMOMAcChl MPAKTUUYECKH HA BCEX y4acTKax
6onee uem B 10 pas.

E. N. Ginatullina', I. M. Mirabdullayev’

! Water Problem Institute, Academy of Science of Uzbekistan Republic
? Institute of Zoology, Academy of Science of Uzbekistan Republic

UNSUSTAINABLE WATER RESOURCES MANAGEMENT AND CHANGES
OF ZOOPLANKTON COMMUNITY IN WETLAND SUDOCHJE, UZBEKISTAN

Background: Last century the Aral See had got a unique aquatic fauna. However, an aquatic
diversity of Central Asia was significant damaged by a high level of water salinity.

The system of lakes is located in the northwest delta of Amudarya river (wetland Sudochje) undergo
a big change too. Until a middle 30th last century the zooplankton community of Lake Sudochje included
only freshwater species and about 30 among them were Cladocerans (Karzinkin, 1925; Akatova, 1950).
Zooplankton diversity was depressed by the high intensity of evaporation and receiving irrigation runoff
water, but the high-flown water of Amudarya River bring with a favorable condition for evolution of the
zooplankton community (Khasachbaev, 1988). Our studying of zooplankton community of Sudochje lakes
had showed that wetland due to improving its hydrological regime could be as a reintroduction area for a
disappeared Aral See zooplankton species.

Methods: The water for zooplankton analyses was sampled in 2000, 2001 and 2002 three times per
year: in April, in June, in October, including also the samples in October of 1999. The samples were taken
from surrounding water and from a littoral area covered with water plants. 100 liters of water were sieved
through a 76 pm and preserved into 4% formaldehyde solution.

We were carried out the investigation from the 5 shallow depth lakes of the wetland: Akyshpa
together with Tayli (4500 hectors), Big Sudochje (2200 h), Begdulla-Ajdin (600 h) and Karateren (360 h).
All lakes are characterized a cyclic type of flowage (a flowing period with a water supply or a drainless
period), the good wind processes and oxygen saturation was about 80-95%. The lakes were fast reduced
these area on 70—80% due to a drain less period from fall 2000 to summer 2002. Mean salinity of 3 lakes
this time was from 3 to 10 g/l (Akushpa Lake had one very high increasing to 70,5 g/l, Tayli Lake to
46,8 g/l).

Main of results: 76 zooplankton species have been identified during 1999-2002 in lakes of wetland
Sudochje. The aquatic animals of marine origin were found by carried out during our research in lakes of
wetland Sudochje. There are: marine assiduous infusorians Folliculina sp., Cothurnia sp., and also
Bryozoa gen. sp., Nereis diversicolor, Cyprideis littoralis, Cypridopsis newtoni, Dickerogammarus
aralensis, Caspiohydrobia spp.

From fall 2000 to summer 2002 was a low-flow period of Amudarya River and the zooplankton
community has kept only a halotolerant species. There were a following indicator species of lakes with
water salinity higher than 12 g/l: Brachionus plicatilis p., B. p. rotundiformes, B. quadridentatus,
Testudinella elliptica, Keratella tropica, K. valga, K. quadrata (in spring), Hexarthra oxyuris, Synchaeta
sp., Apocyclops dengizicus, Diacyclops bisetosus, D. odessanus, Halicyclops rotundipes, Cletocamptus
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retrogressus, Onychocamptus bengalensis, Schizopera aralensis, Nitocra hibernica, Cyclops vicinus and
C. furcifer. This time the Cladocerans complex was presented only by Chydorus sphaericus cf. and
Alona rectangula cf. However, if water salinity would be less than 3 g/l, there were a few species of
Cladocerans: Leydigia leudigia, Ilyocryptus agilis, Macrotrix laticornis, Oxyurella tenuicaudis, Pleuroxus
aduncus, Simocephalus vetulus. In summer 2002 was registered a mass amount Moina brachiata onto
open water of Big Sudochje and Begdulla-Aydin lakes. Zooplankton biomass in lakes of wetland
Sudochje has compared with an oligotrophic level and it was about 0,1-0,2 g/m’. About 100 percent of
zooplankton biomass during a drainless condition of wetland was produced by copepod species Apocyclops
dengizicus.

Preservation of the biodiversity such waterbodies like Sudochje’ wetland depends on quantity into
reservoir the runoff water. Thus, if would maintain the salinity about or less than 3 g/1, it will be the most
favorable salinity for these lakes.

Freshwater microcrustaceans have been vanished from zooplankton community of wetland’s water
bodies: Phyllodiaptomus blanci, Macrocyclops fuscus, M. albidus, Mesocyclops leuckarti, Cyclops
strennus, Sida cristallina, Diaphanosoma brachyurum, Ceriodaphnia quadrangula, C. affinis,
C. pulchella, Scapholeberis mucronata, Bosmina longirostris, Polyphemus pediculus, Leptodora kindtii,
Podonevadne camptonyx and 10 species of Chydoridae in compare the last century.

IL. T'. T'oabaentepr

Tlempo3zagoockuii 20cyoapcmeenHblll yHugepcumem

COCTOSIHUE U TEPCITEKTUBbI COBEPHIEHCTBOBAHHUSI PABOTbBI
KAHAJIM3AIOMOHHBIX OYNUCTHBIX COOPYXEHHNU MAJIBIX 'OPOJ10OB
U MIOCEJEHUM KAPEJIUA

Kapenus obnanaer yHHKalbHBIM BOJHO-PECYPCHBIM TMOTEHIIMANOM. Takoe oOWiIMe BOIHBIX pecyp-
COB — HE TOJILKO BeNMKOe 011aro, HO U 0OJbIasi OTBETCTBEHHOCTH IO UX COXpaHEHHI0. [ ocy1apCcTBEeHHBIN
KOHTPOJIb B OOJIACTH MCIIOJIH30BAHUS U OXPaHbl BOJHBIX 00BEKTOB sIBIIsIETCS HanOoee () ()EKTUBHBIM BH-
oM KoHTpois. [lo pe3ynbrataMm KOHTPOJIBHO-HAJ30pHOM JeATeNpHOCTH YTpaBieHus PocrpuponHaazopa
no Pecnyonuke Kapenus 3a 2004-2010 rr. o0o0meHa nHpopManus 0 KaHAIM3AHOHHBIX OYUCTHBIX CO-
OPYXCEHUSIX, TMO3BOJISIOMAs chOPMHUPOBATEH MIPOrPaMMy MEPOIIPUATHI MO Pa3BUTHIO CHCTEM KaHAIM3aluu
JUTS PECTTyOJITMKH B IETIOM U JIJISl OTACIBHBIX MYHHUIIUITAIHHBIX PAfOHOB.

B Pecniy6nuke Kapenust ocymecTBISIETCSI OYUCTKA CTOYHBIX BOJ OT HACEICHHBIX MyHKTOB, B KO-
TOpBIX MpoxkuBaeT 62,2% Hacenenus pecnyonuku. B Kapenuun BeiBeZieHBI U3 CTPOS KaHAIU3AIMOHHBIC
OUYHCTHBIE COOpYyKeHus B 13 paiioHax, a B 6 palloHHBIX LIeHTpax pecnyOiuku — ropogax Kems, bemno-
Mopck, Mensexberopck, [lynox, a Takxe B nmocenkax Jloyxu u KaneBana — oTCyTCTBYIOT KaHaIU3allH-
OHHBIE OYMCTHBIE COOpYyXeHHUA. M3 66 CcymecTByIOMMUX KOMIIJIEKCOB KOMMYHAJIBHBIX KaHaJlW3allMOH-
HBIX OYHCTHBIX COOPYXEHUHU, IpeTHa3HAYEHHBIX JJISI OYMCTKH OBITOBBIX CTOYHBIX BOJ B pailoHax pec-
nyonuky, 19 cTaHmuil HaAXOAATCS B Pa3pyHIEHHOM COCTOSHWU, HAa HUX HE NMPOU3BOAMTCS OYHCTKA
cTo4HBIX BoA. Ha 49 cymecTByonmuXx KOMMYHaJIbHBIX KaHAIM3AIIMOHHBIX OYHCTHBIX COOPYKEHHSIX B
palioHax pecmyOJMKH HEOOXOAMMO MPOBECTH PEKOHCTPYKLHMIO M TEXHHUYECKOE MEPEBOOPYKEHUE MO
MPUYMHE HEYJOBIETBOPUTEIBHOTO TEXHUYECKOTO COCTOSAHUA 000pYyAOBaHUS U HEOOXOAUMOCTH TOBBI-
HICHWs] KayecTBa OYHCTKM CTOYHBIX BOJA. BcenenctBue HemocTaTOYHOro ()MHAHCHUPOBAHMS Pa3BUTHUSA
KOMMYHAIIbHON MHPPACTPYKTYpPHl B TCUCHUE MOCIETHUX 15 JIET KOJMYECTBO KaHATH3AIUOHHBIX OYH-
CTHBIX COOpPY)XEHUH, BBEIEHHBIX B JKCIUTyaTallMI0 B CeNbCKHX ToceneHmsx PecmyOnuku Kapenws,
(hakTHYECKH paBHO HYJIIO.

Cuwrato, 4TO AN NPEAOTBPAIICHHS AaJbHEHILETO 3arps3HEHNS] BOAHBIX OOBEKTOB X030BITOBBIMU H
MIPOMBINUIEHHBIMA CTOKaMHU M JAJIS YJIYYIIEHHs HKOJOTMYECKON CHTyallMM Ha HalllUX BOJOEMax M peKax
Hy’KHa TOCYJapCTBEHHas MporpamMMa CTPOUTEIBCTBA HOBBIX OUHCTHBIX COOpYXeHHH. DHHaHCHUpOBaHUE
CTPOUTENLCTBA U PEKOHCTPYKIIMU OYMCTHBIX COOPYKEHUH MOXKET ObITh KOMIUIEKCHBIM: TOCY/IapCTBEHHBIM,
pPEerHOHAIBHBIM U MYHHUIUIIAIFHBIM C MPUBJIEICHHEM YaCTHOTO KaluTalla. B KOHEYHOM HTOTe 4mcTas BO-
Jla — 3TO 370POBbE HAC U HAIIUX JETeH. A 4TO MOXKET ObITh O0Jiee MPHUOPUTETHBIM.
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