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Session II. ECOLOGICAL PROBLEMS OF AQUATIC AND WETLAND
ECOSYSTEMS IN THE BAIKAL LAKE BASIN

Cexuus I1. SJKOJJOT MYECKHUE IMTPOBJIEMbBI BOJIHBIX Y BOJTHO-
BOJIOTHBIX DKOCUCTEM BACCEHHA 0O3. BAMKAJI

METALS IN ORGANS AND TISSUES OF BREAM ABRAMIS BRAMA LINNAEUS
METAJIUIBI B OPTAHAX U TKAHSAX JIEIIHA ABRAMIS BRAMA LINNAEUS
S.V. Bazarsadueva', D.V. Popov', N.B. Boldanova', L.D. Radnaeva®*

!Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia, bselmeg@gmail.com
’Buryat State University, Ulan-Ude, Russia, lrad@binm.bscnet.ru

The lake Kotokel is located between the mouths of Turka and Kika rivers along the eastern coast of the
Lake Baikal. Numerous rivers flowing into the lake bring a lot of suspended solids, which gradually settle
on the bottom of the lake, forming a thick layer of silt with a capacity of tens of meters. Since the beginning
of April 2008, mass fish mortality has observed on the lake. Lake Kotokel at this time is considered to be an
environmental disaster. Samples of muscle tissue, kidney and liver of 11 breams Abramis brama Linnaeus
were analyzed. Breams were collected in December 2008. The content and character of accumulation of heavy
metals (Ni, Cu, Zn, Cr, Mn, Pb, and Cd) in organs and tissues were determined. These metals are the most
dangerous and well studied pollutants of superficial waters. Before analysis samples were stored at —18°C.
Analyzed organs and tissues accumulate various metals in different degree. Distribution of metals in a body of
fish is characterized by non-uniformity. It depends on functional features of organs, their cumulative activity
and chemical properties of the metal (fig. 1).

W3ydeHrne KOHLIEHTpAlMM METAJIOB B TKaHAX pbI0 HMMEeT OrpOMHOE 3HAau€HUE B CBS3U
C HCHOJNb30BAHMEM HUX B IHILY, YTO OINpeAesieT HEOOXOAWMOCTh OLEHKHM M KOHTPOJNS UX
MHUKPO3JIEMEHTHOTO cocTaBa. PbIObI ABISAIOTCS MPEICTaBUTEISIMU BEPXHUX YPOBHEH Tpoduueckoit
L[E€NU, TO3TOMY OCHOBHBIM ITyTEM MOCTYIUICHHUS] METAJIJIOB B OPraHU3M PBIO SBIISETCS MOCTYIIJICHUE
¢ numel (amumMeHnTapHoe). B To ke Bpems kaOepHOe IbIXaHHE JelIaeT BO3MOXKHBIM U MOCTYIUICHHE
METaJIOB Uepe3 MOKPOBHI Tela (mapeHTepaibHoe). [loaToMy HakomIeHue METaUI0B IPOUCXOAUT JTH00
B TKaHAX pbIO, HEMOCPEACTBEHHO KOHTAKTUPYIOLINX C BOJOM (KOXka U %aOphl), 1100 BO BHYTPEHHUX
opraHax, o0ecreunBaroIuX KCKpeTopHble PpyHKIMYU (eyeHs 1 nouku) (Jaseinosa, Taracos, 2002;
Pynnena, 2001).

O3epo KoTtokenb sBIsETCS OMHUM W3 KPYMHBIX B 3a0aiikaibe U camoe OONBIINOe MO IUIONIaan B
[Ipubaiikanse. OHO nosroe Bpemsi ObLIO CaMbIM BBICOKOIIPOAYKTUBHBIM BOAOEMOM B balikanbckoii
Cubupu. KotnoBuna o3epa Korokenb orpaHnyeHa HEBBICOKMMU CONKaMHU, MPOPE3aHHBIMU
MHOTOYHCIIEHHBIMH OBparamMu, maasMu, pacraakamu. [liormaas BomocOopa cocrasisier 183 km?.
O3epo OTHOCHUTCSI K BOJOEMaM C OY€Hb MallbiM yAeldbHbIM Bogocbopom. B Korokens Bmanmaror
okoi10 20 pydbeB M KIIOYEH, BBITEKAaeT ofHa pedka McTok, koTopas depes cucrteMy pek Koroumk
— Typka o061m1ei#t mpoTSHKEHHOCTHIO OKOJIO 15 KM nMeeT cBs3b ¢ 03. baiikan. MHOTOYHCIIEHHBIE PEYKH,
BIIJJAIOLIHME B 03€PO, IPUHOCIT MHOTO B3BELICHHBIX BEIIECTB, KOTOPHIE MOCTENIEHHO OCEA0T Ha JTHO
o3epa, 00pa3ys TOJICTHIN CIION MiIa, KOTOPBIA COCTABIISET JECATKH METPOB.

C wnavanma ampens 2008 roma Ha o3epe Hayajdach MaccoBas TuOeNnb phIO. 3aTteM u3-3a
YIOTpeOJICHHS B TUIIY 3apaKCHHOW PHIOBI Havajdu OOJIETh M KUTEIH OMU3IIekKAITUX HACEICHHBIX
ITyHKTOB, 3a()MKCUPOBaH ciy4yail cMepTeiabHoro ucxona. CymiecTByeT MHOXECTBO MHEHHI 110 TIOBOY
HCTOYHMKA 3aPAKEHUSI, Mbl K€ PAaCCMOTPHUM OAHY U3 BO3MOXKHBIX MPUUNUH — BIIUSHUE MPUCYTCTBUS
TOKCHYECKHX BELIECTB, @ UMEHHO TsKelNbIX MeTauioB. O3epo KoTokenb B JaHHOE BpeMsi CUMTAETCA
MECTOM SKOJIOTHYECKON KaTacTpodbl.
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Haubonee pacnpocTpaHeHHBIM U YyBCTBUTEIBHBIM METOIOM OIPENETICHHSI TSKEIBIX METAIIOB
B Pa3NUYHBIX MaTpUIaX SBISETCS aTOMHO-aOcopOLIMOHHAs criekTpockonus. [Ipoananu3upoBaHbI
00pa3iisl MBIIIEYHOW TKaHU, odek u nedeHu 11 nemeit (Abramis brama Linnaeus), oToOpaHHBIX B
nexabpe 2008 r. [lepen ananuzom o6pa3isl XxpaHuiauch mpu t =—18°C.

Paccmotpenst 7 Tspkensix MeramuioB: Ni, Pb, Cd, Zn, Mn, Co u Cr, sBisiromuxcsi Haubosee
OIMMACHBIMH U XOPOIIIO U3yUYEeHHBIMH MOJITIOTAHTAMH MTOBEPXHOCTHBIX BOJ.

[Ipoananu3upoBaHHBIE OpPraHbl M TKAaHU HAKAITUBAIOT METAJUThl B PA3IMYHON CTENeHH.
Pacrnipenenenne MeTannoB B OpraHu3Me XapakTepU3yeTcsl HepaBHOMEPHOCTHIO (puc. 1). 1o 3aBucHT
0T (DYHKITHOHATBHBIX 0COOCHHOCTEH OPTaHOB, X KYMYJISITUBHON aKTUBHOCTH 1 XUMUYECKUX CBOHCTB
MeTasuioB. [IpuMeHeHnne MeTofia raBHbIX KOMIOHEHT (3uHOBBEB, 2000; [TomMepaHIeB — 3EKTPOHHBIHA
pecypc) mokazao pa3inyue B HAKOIIICHUH METAIIJIOB OpraHaMu peI0. B mepByto ouepeb 3TO 3aBUCUT
0T (PM3HOJIOTHYECKUX 0OCOOCHHOCTEH UCCIIEAYEMBIX OPTaHOB.
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Coneprxkanue Meny, IMHKA U MapraHiia B [IEYEHH U NTOYKaX MPAKTUYECKH BO BCEX UCCIETYyEMBbIX
pbI0ax, ObLIO BBHIIIE, YEM COACPKAHUE TaHHBIX METAJUIOB B MBIIIIAX (pHC. 2). DTO 0OBACHSAETCS TEM,
YTO [MOYKHU U MIEYEHb PhIO SABIISAIOTCS (PYHKIIMOHAIBHBIM JICTIO PsJia METAIJIOB, U, IPEX/IE BCET0, MEIN
(ITatun, Mopo3zos, 1981). Ognako, NpeBBIIIEHHE JOMYCTUMOIO COAEPIKAHUS METAJIJIOB B IEYCHH,
MOYKaX U MBIIIIAX PhI0 HE OOHAPYKEHO.
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THE ALGAE FLORA OF THE SELENGA RIVER BASIN (MONGOLIAN PART)
AJBIO®IOPA MOHI'OJIBCKOU YACTU BACCEMHA P. CEJIEHT'A
N.I. Dorofeyuk’, M.S. Kulikovskiy’
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New list of algae and their belonging to the taxonomical categories are made on the basis of new data from
our and literature recourses. The list of algae includes 1455 species and infraspecific taxa (1268 species) from 269
genera, 16 classes and 5 divisions. The most representative on the basis of the species number is Ochrophyta division
including 7 classes (72.4%). Diatoms prevail on the basis of taxonomical diverse (67.4%) with 104 genera and 981
species and infraspecific taxa. From diatoms 267 taxa are new for the Selenga catchment area. Vacuolaria virescens
Cienk. is new species for studied area and single species known from Rhaphidophyceae in Mongolia. New species
for Mongolia were found from Dinophyceae (10) and Eyglenophyceae (12). Chlorophyta division (11.5%) includts
74 genera, 168 species and infraspecific taxa. For the studied area 60 taxa are new and 46 from them are new for
Mongolia. Charophyta includes 134 species (9.2%) from 23 genera. Cyanophyta (6.7%) includes 98 species and
infraspecific taxa from 40 genera. Compsopogon aeruginosus Kiitz. is the only known species for Mongolia from
Rhodophyta. 428 taxa from different divisions were found for the first time in the Selenga catchment area and many
of them are new for Mongolia too.

baccelin p. CeneHru pacnojoXeH B LEHTPAJbHOM 4YacTH A3MaTCKOrO MaTepuKa, 3aHMMas
IIPOCTPAHCTBO B IIPEEIax TOPUCTON MECTHOCTH, IIPOCTUPAIOLIEHCS C FOr0-3amaja Ha CeBEpO-BOCTOK
B npezaenax oT 46°20" u 53°00'c.ur. u 96°50" u 112°50" B.n. O6mas miomans 6acceiina p. Cenenru
cocrasisiet 447060 km?, miu 82% BomocOopHOTO Oacceitna 03. baiikan. M3 Hux 299000 km? (67%)
Haxoautcss B Monromuu u 148060 km? (33%) — B mpenenax Poccum (Dxocuctembl OacceiiHa.. .,
2005). Pexa CeneHra coeMHSET /1Ba YHUKAJIBHBIX €CTECTBEHHBIX BogoeMa A3un — o3epa baiikan
u Xyocyryn. OHa sBisieTcst caMoil OOJIbIION U3 peK, Brnafamomux B 03. baiikan, u rmaBHOI BOTHON
aprepueit Monronuu u Poccuiickoro 3abaiikanbsi.

['panuiia MoHrosbckoit yacT 6acceifHa ouTH MOBCEMECTHO IMPOXOIUT 110 BOAOPa3ienaM XpeOToB
XaHrancko-X HTIMCKOTO Haropbsi, Ha IOro-BOCTOKE — IO XoiMoropbsiM CeBepHol Xaixu, a Ha
1oro-3amnaje — y o3. TanmaH Bopopaszen BelpakeH cnabo. C ceBepa MoHronbsckas 4acTh OacceiiHa
OrpaHUYECHA FOCYAAPCTBEHHOM rpaHuLier Mexxy Monronuen u Poccutickon denepanuei.

IOro-3amagnas vacte rpanHunsl OacceifHa p. CeleHrM OJHOBPEMEHHO SBISETCS YacTbIO
IIaBHOTO Bojopaszena EBpasuu, paznenstomniero Boasl CeBepHoro JlegoBUTOro okeaHa M o0JacTb
BHYTPUMATEpUKOBOTo cToka LleHTpanpHol A3um. Jta yacTh OacceliHa uMeeT caabo BbIpaKEHHBIN
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BOZIOpa3/ieN, NPOXOASIINN 10 BBINOJIOKEHHOW MOBEPXHOCTU Mexaypeubs WUnsp u Tacuiin. 3nech
pacronaraiorcsi J1Be KpyIlHble, HbIHE OecCcTO4Hble KOTIOBMHBI 03ep TanmdH m Canruitn-/lanaii,
OTHOCHMBIE B HacTosee BpeMs Kk LlenTpanbHoasnarckomy decctounomy 6acceiitny (HanuoHansHbIH
atiac..., 1990). O3epa, pacrionoXeHHbIE B 3TUX KOTJIIOBUHAX, B ITOCJIEIETHIKOBOE BpeMsi UMeHu Ooiee
BBICOKHH, YeM CETrO/iHs, YPOBEHb M OCYILECTBIISIN CTOK B OacceifH p. CeleHru, cooTBETCTBEHHO
B peku WUmdp m ByrcsitH, 0 yeM CBHUIETEIbCTBYIOT COXPAHHBILUECS JAPEBHHE JIOKOMHBI CTOKA
(JIumuomnorwus. .., 1994).

FOro-Bocrounast yacth rpanuiel 6acceiina p. CeeHrn NpoXoauT 1o Boropasaeny Boa CeBepHOro
JlenoBuroro n TUxXoro okeaHoB U BHyTpeHHeTo OecctouHoro LlenTpanbHoaznarckoro d6acceiina.

B runporpaduueckom 1iaHe 3Ta 4acTb TEPPUTOPUU MOHTOIUM BBLAETSAETCA TYCTOM pedHOM
CETBhIO, BO3ZHHUKULIEH BO BJIAXHBIE MEPUOABI Hauajga — CEPEOUHBI IUIEHCTOLIEHA U OKOHYATEIbHO
chopMupoBaBIeiicss B KoHIle BepxHero IuielictoneHa (®dmopencos, 1960). Ona MOTHOCTHIO
npuHaanexut 6acceiiny CeepHoro Jlenosuroro okeana (BCJIO), B yactHocTH K O6acceiiny p. Jlena.
Canenyet oTMeTHTSD, 4TO JlapXaTckas KOTJIOBHHA, PACIIOIIOKEHHAs Ha 3alaIHOM TpaHUIIe HCCIENyeMO
obmactu, Takxe sBusiercs yacteio BCJIO, HO oTHOCUTCS K Oacceiiny p. Exnceii.

B wusyuaemoii obmactu (opmupyercs Oosblias 4acTh CTOKAa PEKH, B HEH COCPENOTOYEHO
3HAUUTENIbHOE KOJIMYECTBO MPOTOYHBIX, MPECHBIX (B TOM YHCIe camoe OoJbllnoe U IIyOOKoe 03.
XyOcyryn) M Ccl1aOOMHUHEpAIN30BaHHBIX, OTHOCHTEIBHO INIyOOKHX, OOJBIIMX, MAaJbIX M CaMbIX
Mmanbix o3ep. CobcrBenHo p. Cenenra oOpasyercsi Ha ceBepo-3amnajie XaHraiickoil TopHOH obnacTu
pu causHuu pex Mndp, byresitn u Iparap-MypoH. Peku, cTekaromue ¢ CEBEpHBIX U BOCTOYHBIX
CKJIOHOB XpeOTOB XaHrasi, SBJISIOTCS €€ MpaBbIMU MPUTOKaMHU nepBoro nopsaka (Yymayt, XaHyiiH,
OpxoH). Ctok u3 03. XyOCyrya oCymIecTBIsETCS uepe3 p. OTHilH — Haunboliee KPYMHBINA JEeBBIN
nputok p. Cenenru B npenenax Monronuu. HecMoTpst Ha JOCTaTOYHYIO yBIQ)KHEHHOCTh XpeOTOB
X9HT?s (BOCTOYHAs yacTh OacceiiHa), 03epa B 3TOM PEerMoHe HEMHOTOYHCIIEHHBI, HO 3[€Ch TaKXe
O6epyT Hayasio KpynHbsle mputoku CeneHru Broporo nopsaka: peku Toma, Xapa, Epo, crekaromue ¢
3aMagHbIX U FOr0-3aMaJHbIX CKIOHOB X3HTAH4.

CnexTp BOIHBIX 3KocucTeM OacceiiHa CeneHru Ha TeppUTOPUM MOHTOIMU OYEHb IIHUPOK: OT
XOJIOHBIX TMPECHOBOIHBIX 03€p M MEP3JIOTHBIX JIy’K BBICOKOTOPHM 10 HEOONBIINX MOWMEHHBIX
NIPYIOB, TEIUIBIX, COJIEHBIX, 0ECCTOYHBIX 03€p U JIyXK Ha PaBHUHHBIX TEPPUTOPHUSIX.

I[TepBbie nccaenoBanus anbroguiopsl MoHronmu O6bUIM HayaThl OoJiee Beka Haszax B 03. Kocoron
(apiHE — XyOCyryn) M HEOOJNBLIMX peKax M PyubsxX, BHAJAIONIMX B HEro. OTO 03ep0o — BTOPOH
no BenuuuHe (mocie o3. baiikan) npecHsld, yiasTpaonurorpodHslii BogroeM BHyTpennelr Asuu, B
KOTJIOBMHE KOTOPOTO HEIaBHO OPraHU30BaH XyOCyTyabCKUil HalMOHAIBHBIN apkK. IHTepec HayuyHOU
00I11€CTBEHHOCTH, NPOSIBIISIEMBIN K 3TOMY paiioHy MOHIo/Iuy, CBsI3aH HE TOJIBKO C YHUKAIBLHOCTBIO
pEeruoHa, HO U C OTHOCUTENILHO ¢1a00ii HapyIIEHHOCTBIO €ro 3KocucTeM. B nccienoBanusx o3epa B
HaCTosIIee BPeMsl Hapsily C MOHTOJILCKUMH THAPOOMOIOraMU MPUHUMAIOT yJacTHe aMepUKaHCKUe,
ATIOHCKUE, PyCCKUE U YUEHBIE IPYTHX CTPaH.

Anprogopa 6acceiina p. CeneHru K HaCTOsILIEMY BpeMEHU Hanbosee u3y4deHa, o0 CPaBHEHUIO
C APYTUMH TeppUTOpUsIMHU cTpaHbl. CIMCOK BOIOPOCIEH BOJOEMOB U BOJOTOKOB OacceifHa peKH,
omyonukoBanHeii H.U. lopoderok (2009), 1 ocHOBaHHBINM Ha COOCTBEHHBIX MaTepUaiaxX U aHaIu3e
JUTEPaTypPHBIX TaHHBIX 32 BECh epuo] M3ydeHus aabrodiaopsr Monroauu, BkitodaeT 1304 TakcoHOB
(1105 BumoB), otHocsmuxcs k 261 poxy, 16 kiaccam u 5 oraenaMm. BmepBele Ha TeppuTOopun
OacceifHa ObUIO BBISBIEHO 364 TakCOHa BOAOPOCIEH M3 PAa3HBIX OTAENOB, U3 HUX 296 — HOBBIE
s Beceid Monronuu. Ho cocraBnenue cnrcka Bogopociel BecbMa KpOMnoTiauBas U HeOnaronapHas
paboTa, pacuuThIBaTh HA €r0 MOJHOTY HE MPUXOAUTCS, a JaHHBIE ObICTPO ycTapeBatoT. KoppeKTuBbI
MIOCTOSIHHO BHOCSIT HOBbIE€ MyOJIMKALIMK U HECTAOMILHOCTh CUCTEMAaTHKH BOJOPOCIEH, CBSI3aHHas C
HCIIOJIb30BaHMEM HOBBIX METOOB HCCIIEJOBAaHUN (3JEKTPOHHOM MHKPOCKOMHMH, OMOXUMHUYECKUX,
LUTOJIOTUYECKUX, MOJEKYISAPHbIX U Jp.). OcoOEHHO 3TO KacaeTcsi CHCTEMAaTUKU JHAaTOBBIX
BOJIOpOCIeil — Hambosee n3yuyeHHo# rpynimsl anbroguopsl crpanbl. Tomasko B 2009 u 2010 rr. 6pu1n
omy6nmkoBaHbl 1Be MoHorpaduu (Metzeltin et al., 2009; Kulikovskiy et al., 2010) u cepus crareit
(T'enxan u ap., 2009; Edlund, Soninkhishig, 2009; Kulikovskiy et al., 2009; Morales et al., 2010; u ap.),
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3HAUUTENHLHO PACIIMPUBIINX BUIOBOM COCTAB IMaTOMel perruoHa. Bee Gornbliiee BHUMaHKE IPUBIEKAET
WCTIOJIb30BaHNE WHIWKATOPHOW POJIM BOJOPOCIEH TIPU OMPEIeIEHUH Ka4eCTBA PEUHBIX BOJ, 0COOCHHO
B pailoHaX WHTEHCUBHOM AOOBIUM 30JI0Ta, IPOMBIIUICHHBIX MPEANPUATHH (B 4aCTHOCTH, KOMOWHATa B
. OpadHaT) U roponos (Kymukosckuit, epstkun, 2008; Shinneman et al., 2009; Bokhchuluun et al.,
2010; u gp.).

Bce mepeuncnenHple MyOnMKAaMU 3HAYUTENHHO TOMOJHUIM BBINIE YHOMSHYTHIA CIHUCOK.
Oco0OenHo crnenyet ynoMmsiHyTh padoty JI. Metuentuna u np. (Metzeltin et al., 2009), nocsimeHHy 0
auaroMesiM XOHTIs, B KOTOpoil mpuBoasrcs Mukpodortorpadguu 89 HOBBIX Aiii MOHTOIWMU H
ormucanus 64 HOBBIX ISl HAYKH TAKCOHOB JHUATOMEH, MOJIOBMHA KOTOPHIX OTMEYEHa aBTOpaMu B
npurtokax p. Cenenru. B paznuunsix 6uoronax cparnonoro 6onora «Hyp» (Kulikovskiy et al., 2010),
PacToJIOKEHHOTO Ha ceBepe XOHTISI U MpHHAIekamero 6acceiiny p. CeneHru, ¢ UCIOIb30BaHHEM
LM u SEM wmukpockonuu ObLIO HASHTUPUIMPOBAHO 242 TaKcOHa AMATOMOBBIX BOIOPOCIEH,
npuHauiexkamux 48 poaam, onucaHo 18 HOBBIX NJisi HAyKW BUIOB JAMATOMEN M MpeaioxeHo 12
HOBBIX TAaKCOHOMHUYECKUX KoMOMHanuid. C y4eTOM HOBBIX JaHHBIX, TOTYYCHHBIX U3 MyOIHKAIIHMA,
COCTaBIIeHa HOBasI TaOIHIIa TAKCOHOMUYECKOU CTPYKTYphI anbrodiaopsl Oacceitna p. Cenenru (Taodm.).
Takum o6pazom, criucok Bomopocineil 6accelina p. CeneHrn B HACTOALIMI MOMEHT BKJtouaeT 1455
TakcoHOB (1268 Bu10OB), oTHOCAIUXCS K 269 poaam, 16 knaccam u 5 oTaenam.

HaubGonee kpynmHBIM IO YHMCTY TPEACTABICHHBIX B CIUCKE BOJOPOCIEH SBISETCS OTIEN
Ochrophyta, BkmrOdaromuii 7 KJIaccoB, Ha JIONI0 KOTOPBIX mpuxomutcs 72.4% obmiero cocrapa
anbroduopsl 6acceitna. Hanbompmmm TakCOHOMUYECKUM pa3HOOOpa3ueM TPaJUIIMOHHO BBIICTISIOTCS
JMaTOMOBEIe Bojiopociu (67.4% ot obmiero coctasa), npencrasieHnbie 104 pomamu u 981 Buom u
BHYTPHUBHJIOBBIMH TakcoHamu. Cpenu HUX HambOosee OoraThl BHIaMU POJIbI IEHHATHBIX TUATOMEH:
Navicula (96 TakconoB), Pinnularia (80), utumbenounnnsie (69 takconos: Cymbella— 30, Cymbopleura
— 20, Encyonema — 16, Encyonopsis — 3), Nitzschia (61), Gomphonema (54), Eunotia (52),
Surirella (30) u 3 uentpuyeckux pona: Aulacoseira (21 takcon), Cyclotella (15) n Stephanodiscus
(12 BugoB u pasHOBHUAHOCTEH). VI3 NHAaTOMOBBIX BOJOPOCIEH HOBBIMH JJIsi TEPPUTOPUH OacceiiHa
peKu ABIAOTCSA 267 TaKCOHOB.

Tabnuya. TakcoHoMuueckas CTpyKTypa ¢Guiopsl Bogopocieit 6acceiina p. Cenenru

Bupbt u BHyTpH— | % OT 0oOmmiero | HoBeie mis
Otaenbt Kiaccer Ponsl | Bunpl | BUIIOBBIE TAKCOHBI cocraBa Oacceiina
baopsr TaKCOHBI
PROCARYOTA:
Cyanophyta Cyanophyceae 40 96 98 6.7 25
EUCARYOTA: 0.0
Rhodophyta Compsopogonophyceae 1 1 1 0.1 —
Chlorophyta Chlorophyceae 29 81 88 6.0 31
Ulvophyceae 5 13 14 1.0 2
Trebouxiophyceae 5 16 16 1.1 6
Insertae sedis 35 50 50 34 21
Charophyta Zygnematophyceae 19 110 125 8.6 43
Coleochaetophyceae 1 1 1 0.1 -
Charophyceae 1 3 3 0.2 -
Cryptophyceae 2 5 5 0.3 1
Ochrophyta Chrysophyceae 6 14 18 1.2 4
Rhaphidophyceae 1 1 1 0.1 1
Synurophyceae 2 2 2 0.1 1
Xanthophyceae 7 12 12 0.8 4
Bacillariophyceae 104 827 981 67.4 267
Dinophyceae 7 18 18 1.2 10
Euglenophyceae 4 18 22 1.5 12
Bcero: 5 16 269 1268 1455 100 428
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BriepBbie Ha Tepputopum OacceliHa BBISBIEH HOBBIM Ui MOHIoJIMM M MOKa €JMHCTBEHHBIN
npencraButenb kiaacca Rhaphidophyceae — Vacuolaria virescens Cienk. HoBwle mist Gacceiina
1 MOHTOIMK TaKCOHBI OTMeuYeHBbl Takke cpean AuHO(GUTOBBIX (10 BHIOB) M 3BIIEHOBHIX (12)
BOZOPOCIIEM.

Otnen 3enensix Bomopocieit — Chlorophyta (11.5%) Bkmouaer 74 poma, 168 BUIOB U
BHYTPHUBHIOBBIX TAKCOHOB. HeMHOTO0 G0J1€e oI0BUHBI BOAOPOCIIEH 3TOT0 OTAEIIa OTHOCSATCS K KJIaccy
coOcTtBeHHO 3eneHbix Bogopocieit (Chlorophyceae) — 88 BumoB u pasnoBugHoctei. [logasnsromee
OOJBIIMHCTBO POMOB OTAENa MpEACTaBlIeHbl 1—2 BuIamMu, 3a HUCKItodeHHeM: Scenedesmus (21
TaKCOH BUIOBOTO U BHYTPHUBHUAOBOTO paHra), Pediastrum (10), Monoraphidium (7), Tetraedron (7),
Coelastrum (6). HoBeiMu a1 6accelina siBisitoress 60 TakCOHOB, U3 HUX 46 — HOBBIC JIsI MOHTOJIMH.
B otnene 3eneHbIx BOROpOCIEi BbIENEHA IPyTIa TAKCOHOB HESICHOIO CUCTEMATUYECKOT0 TIOJI0KEHHUS
(Insertae sedis) u3z 50 BumoB (35 ponos).

Bonopocnu ornena Charophyta npencrasienst 134 BupaMu, pa3HOBHIHOCTAMHU M (OpMaMu
(9.2% obmero cocraa), oTHocsmUMuCA K 23 ponam. U3 4 kinaccoB otaena Haubosee pa3HooOpa3Hbl
3urHemMoBble Bogopociu (19 pomos, 125 BUAOB M BHYTPUBHAOBBIX TAKCOHOB), CPEAM KOTOPBIX
OosblIliee YnuciIo BUIOB BbIsIBICHO B ponax: Cosmarium (47 takconoB), Closterium (24), Staurastrum
(11), Euastrum (11), Spirogyra (8) u Cosmoastrum (7).

Otnen cunesenensix (Cyanophyta — 6.7%), Bkmouarommii 98 TakcoHoB Bomopocieit u3 40
POZOB, 3aHUMAET YETBEPTOE MECTO MO YMUCITY BUIOB. Kak M y 3eleHBIX BOOpOoCiei, OOIBIIMHCTBO
ponoB (29) conepkar no 1-2 Buza, 2 posa BKIIOYAIOT IO 3 BUJIA, OCTaJIbHBIE TIPe/ICTaBIeHbl: Nostoc
(9 takconoB), Merismopedia (8), Anabaena n Chroococcus (o 7), Phormidium (6), Rivularia n
Tolypothrix (no 5), Aphanocapsa w Planktolyngbya (no 4 takcona). M3 kpacHBIX Bomopocieit
(Rhodophyta) o6HapyxeH Bcero onun Bug — Compsopogon aeruginosus Kiitz.

BriepBbie B BOHBIX 3KOCHcTeMax OacceiiHa CesneHrH BbIsBIEHO 428 TAKCOHOB BOAOPOCIEH U3
Pa3HBIX OTJENIOB, OOIBIIMHCTBO KOTOPBIX SIBJISIIOTCS HOBBIMU M JUI Bcelt MoHToNnu.

Takum 0Opa3oM, GIOPUCTUYECKUI COCTaB BOJAOPOCIEH BOIOEMOB U peK MOHIOJIBCKON 4acTH
Oacceitna CeneHru OTaMYAETCs OOJNBIIUM pa3zHOOOpa3ueM, HO BCE €lle HEeJIOCTaTOYHO H3YYEH.
Pacnpenenenne Bomopocieil mo 11 GacceiiHaM OCHOBHBIX NPHUTOKOB CeNeHrd Ha TEePPUTOPUU
MoHnronuu mnokasano ciabyro 00ecneyeHHOCTh JaHHbIMH OacceilHoB pek J[pnrap-Mypan, Mnsp
u J1351T3p, BBICOKOTOPBSM U MallbIM O3€paM peruoHa. TeM He MeHee, celyeT OTMETHTb, YTO BO
BCEX pEUHBIX OacceiHax MpeoOnagaroT JAUAaTOMOBBIE BOIOPOCIH, OTHOCHUTENbHAS JOJISI KOTOPBIX
koseOnercs ot 48.6 10 90.8%. Bropoe MecTo B CTpYKType BBISBIEHHBIX ajabroiop, B OCHOBHOM,
MPUHAIICKUAT 3UTHEMOBBIM BOJOPOCIAM, a B ABYX OacceifHax (p. XanyiH u OpXOH) OHU JENST
BTOpOE MecTo ¢ Bogopocisimu u3 kiacca Chlorophyceae. Tonpko B AByX ciyyasx (B Oacceiine 03.
XyOcyryn u co0cTBeHHO p. CenleHrn) BTOPYIO MO3UIMIO 3aHUMAIOT CHHE3eJIeHbIe BOIOPOCIU IpHU
HEBBICOKOI OTHOCUTEIBHOM J10JIe y4acTHsL.

K coxanenuto, B mocnenHee JecsITUIETHE B BOJOEMaxX M BOJOTOKax OacceiiHa CeneHru moj
BO3/ICUCTBUSIMM KJIMMaTa W JIEATEIbHOCTH YEJIOBEKa IPOUCXOAAT 3HAUYUTENbHbIE W3MEHEHHUs,
BBbI3BaHHbIE POCTOM aTMOC(EpPHON Temmeparypbl, XUMHUYECKHM 3arps3HEHUEM, IBTPOPHUPOBAHUEM,
M3MEHEHUEM XapaKTepa CTOKa PEK M YPOBEHHOI'O pekuMa o3ep. Bece 370, B KOHEUHOM CUETE, MOXKET
MIPUBECTU K HOBOMY M3MEHEHHIO TAKCOHOMUYECKOH CTPYKTYPHI (pJIOpBI BOJOPOCIEH.

Paboma evinonnena npu gumnancosoii nodoepoicke Poccuiickoeo ¢honoa gynoamenmanvHvix
uccneoosanuii (npoexm Ne 10-04-93163 Mone_a).
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AGE-SIZE STRUCTURE AND DIET OF HOVSGOL GRAYLING — THYMALLUS
ARCTICUS NIGRESCENS

A. Dulmaa’, B. Mendsaikhan’, C.E. Goulden?, B. Enkhbold*

!Institute of Biology MAS, Ulaanbaatar, Mongolia

2 Institute of Geoecolog MAS, Ulaanbaatar, Mongolia, bmendee@yahoo.com

iCenter for Systematic Biology and Evolution, Academy of Natural Sciences, Philadelphia, USA,
cgoulden@acnatsci.org

‘Mongolian State University of Agriculture, Ulaanbaatar, Mongolia

Lake Hovsgol is an asymmetrical graben lake of the Baikal Rift System and is the largest lake
in Mongolia in terms of the volume of fresh water (383.3 km?) and is the second largest by surface
area (2760 km?). Its maximum depth is 262 m, making it the fourth deepest lake in Central Asia. A
total of 9 species of freshwater fish belonging to 8 genera have been recorded in Lake Hovsgol. The
type of fish found in Lake Hovsgdl is grayling-lenok. The Hovsgol grayling — Thymallus arcticus
nigrescens Dorogostaisky, 1923, is endemic to Lake HOvsgol. A Long Term Ecological Research
Site was established in 2002 in a strictly protected area along the eastern shore of the lake. This
area has little grazing, but just to the north is a region characterized by intensive grazing. As part of
a study funded by the Global Environment Facility, a biological assessment of impact and possible
impairment from grazing was done on six streams that flow into Lake Hovsgol along its eastern shore.
The length and watershed area of the studied tributaries varied among the streams; stream length
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ranged from 11-23 km and watershed areas from 69 to 231 km?. The fish samples were sampled in
eastern shore tributaries (50°57°31” E, 100°43°39” N — 51°18”17” E, 100°04°72” N) from June to July
2002-2006 using electro-fishing (600 V, 4.6 A) and gill nets. The fish caught were counted, measured
(Lt to nearest mm) and weighed (to nearest 0.5 g). Scales were taken for the age determination. Some
of the individual’s stomach were fixed in 4% formalin liquid. Stomach contents were weighed to the
nearest 0.1 g, prey were counted and identified to the lowest practical taxa. The contributions, by
weight and number (Methodology for study food..., 1974, Hyslop, 1980), of given prey categories to
each stomach content was calculated and completed for each of the fish in the sample.
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Fig. 1. Age structure of Hovsgol grayling in eastern shore tributaries of Lake Hovsgol (2002—2006)

Analyzing the age structure of the researched fish on the river sites, the following is observed.
Most Hovsgol grayling corresponded to immature size classes ranging from 144 to 364 mm. Most of
Hovsgol grayling taken of the eastern shore tributaries were 3—14 years old (fig. 1), with overall ages
ranging between 1+ and 11+ (Dashdorj et al., 1976; Dulmaa et al., 1983; Ecology and economical
potential of the fishes of the Mongolian People’s Republic., 1983; Tugarina, 2002).

From the Borsog River (no grazing) ages ranged across nine age categories, from 5+ — 13+ and
had an average length of 189-350 mm and weight of 81-395 g; from the Dalbay River (little grazing)
age ranged from 4+ — 13+ with an average length of 198-327 mm and weight of 80-320 g; from the
Sevsuul River (moderate grazing ) age ranged from 4+ — 13+ with an average length of 208-332 mm
and weight of 77-342 g; from the Noyon River (moderate grazing) age ranged from 5+ — 13 with an
average length of 210-320 mm and weight of 82-303 g; from the Shagnuul River (heavy grazing)
age range 4+ — 10+ with an average length of 208—272 mm and weight of 105-172 g; from the Turag
River (heavy grazing) age range from 4+ — 14+ with an average length of 196-364 mm and weight
of 67450 g. During the survey, the fish with the greatest length and weight were observed in Turag
River. Turag is heavily grazed river, however its most suitable hydrological conditions (length 23 km
and 231 km?) allow for vast distributions of Hovsgol grayling.

The stomach analyses of Hovsgol grayling (n=979) showed that fish caught in June and in July
were still feeding. 10% of Hovsgol grayling stomachs were totally empty. The food composition
of the Hovsgol grayling consisted of 20 orders. In June, it included adults and larvae of the order
Hymenoptera; immature forms of Diptera (Chironomidae, Rhagionidae, Syrphidae, Epididae,
Simulidae, Culicidae, Tipulidae) and Rivulogammarus lacustris; and larvae of the orders Trichoptera,
Plecoptera and Lepidoptera. In July, the Hovsgdl grayling food included Trichoptera (Brachycentridae,
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Rhyacopilidae), Plecoptera (Perlodidae, Isoperla sp.), Ephemeroptera (Baetidae, Ephemerellidae,
Heptagenidae and Siphlonoridae), Coleoptera (Dytiscidae, Haliplidae, Coccinellidae), Zooplankton,
eggs, and Nostoc whilst terrestrial insects dominated in the diet. The zooplankton comprised from
4% to 8% of the diet by weight in the eastern shore tributaries. At the Shagnuul, Noyon and Sevsuul
Rivers, there was a low amount of food available and the grayling ate their own eggs (12.0-26.0%).
Changes in the food composition of Hovsgol grayling in the lower and middle sites of the Sevsuul
and Shagnuul we relate to a decrease in numbers of mayflies, caddisflies and stoneflies as a result of
the water pollution due to overgrazing. The dynamics in diet shown by the results are good example
of avoidance of strong competition and resource sharing in water ecosystems.
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WATER POLLUTION INFLUENCE ON THE FISH DISTRIBUTION IN THE TUUL RIVER
BO3JEMCTBUE 3AT'PSI3HEHUSA BOJIBI HA PACIIPEJIEJIEHUE PHIB B PEKE TYVJIA

Ch. Javzan, M. Erdenebat
Institute of Geoecology MAS, Ulaanbaatar, Mongolia, ch.javzan@yahoo.com, erdebat@yahoo.com

Generally, the result shows that the longitudinal water quality changes observed along the Tuul River that
can be demonstrated by the changes of the concentration of mineralization and nitrogen. Moreover the main
pollution source is effluent discharge from the Central Waste Water Treatment Plant (CWWTP) of Ulaanbaatar
that can be shown by monthly comparative investigations in the Tuul River in the upstream of Ulaanbaatar
(Terelj) and waste water from CWWTP discharges to the Tuul River (Songino) and detailed study in the
discharge from the CWWTP. The Tuul river water quality was studied on 19 selected sites and these dates show
that the main criteria of water quality changed and above the permissible standard as result of anthropogenic
influence. There are also some proposals to keep the sustainable development of Tuul river ecosystem.

Cpenu KpymHBIX TNPUTOKOB peku OpXOH, CHIBHO MOABEPKEHHBIX I'€OIKOJIOTHYECKUM
m3MeHeHusM, yuciutcs peka Tyyn (Toma), kotopast 6eper cBoe Hauaao B XPHTHICKOM Harophe.
[IpuBonuM HeKoTOpbIe ee AaHHbIe: JuMHA 704 kM, mupuHa 35-75 M, rnyouna 0.8-3.5 M, ckopocThb
teueHust Boasl 0.5—1.5 m/c, cpeaHeroaoBoii ctok 26.6 M*/c, mromaap BogocOopa CoCTaBIsIeT OKOJIO 5
ThIC. KM?. [10 XUMHUECKOMY COCTaBy B BOJIC PEKU M3 KATHOHOB IpeodiaiatoT uoH Kajibuus (Ca’’), u3
annoHoB — ruapokapoonar (HCO,). CootHomenue katnonos — Ca*>Na'+K">Mg?*, cootHoIeHne
annoHoB — HCO,>SO,*Cl". Beime r. Ynaanbaarapa MuHepaiusanus Bog p. Tyynbl camas Hu3Kas:
80—100 mr/im; B cpenueit yactu pexu 150—180 mr/m, B ycrbeBoit €€ yactu 200-250 mr/in. Otcrona
BUJIHO, YTO MUHEpAIU3aIMsl BO/IbI pekH Tyyna yBearuyaeTcst BHU3 MO €€ TEUEHHUIO.
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Puc. 1. Tlokazarenu MUHEpATH3aIMU BOJ B BEIOPAHHBIX y4acTKkax p.Tyyna

Ipobnuvie nnowaoku: MO1 — moct bocrsia, MO2 — paiion typ6a3ssl Xap3araii, MO3 — cOpoc cTOUHBIX BOZ II.
Hanaiixa, MO4 — Beime Mocta basu3ypx, MOS5 — moct basuzypx, MO6 — okono mocta 3alican, MO7 — okoino
Mmocra Slapmar, MO8 — oxoio Conruno, MO9 — Iltunapadbpuka, MO10 —-okono mocta Antan6ymnar, MO11 — oxomno
HaluoHaneHoro napka Xycrait Hypyy, MO12 — oxono comona Yanyp lupast, MO13 — oxono mocra JIyn, MO14 —
Tymcruitn am, MO15 — Beime 3aamapa, MO16 — oxono mocra 3aamapa, MO17 — nmxe 3aamapa, MO18 — xomnanus
Xoc xac, MO19 — okoino comona OpxoH Tyyil.

Taxo¥ ¢akT CBA3aH ¢ HEMOJHBIM OUMIIIEHUEM CTOYHBIX BOJI TOpo/ia YiiaaHOaarapa, BBIXOISAILINX U3
OYMCTHBIX coopyskeHuit. CooTHOIIEHHE KaTHOHOB B HUX Na™+K™>Ca?™> Mg?*. Crenens 3arps3HeHus
BozAbl Tyynbl U3MEHSETCS OT YMCTOM 0 3arps3HEHHOM. YBEIMYEHUE 3arpsi3HEHHOCTH BOIBI PEKHU
Tyyn npoucxoauT U3 roja B rojl, 4TO MaryOHO BIMSET Ha KaYeCTBO BOJIbI, HKOJIOIMUECKHE YCIOBUS U
ruapoOuonornyeckrue pexxuMbl. OCHOBHBIMUA UCTOUYHUKAMU 3arpsi3HEHUsS BOABI p. Tyynbl SBISIOTCS
ropol Yiaan6aarap ¥ MHOTOUYMCIICHHBIE 30JI0ThI€ POMBICIBI B OKPECTHOCTSAX coMoHa 3aamap. [lo
cIUsiHUS BoAbl p. Tyyn ¢ BOJIOM OYMCTUTEIBHBIX COOPYKEHHUH HACBHIIIEHHOCTh BOJIbI KHUCIOPOIOM
koseonercst ot 8.5—15.2 Mr/mn, rmociue CIUSHUSA €€ KUCIOpOoIaHachIeHHOCTh cocTaBmsieT 0.35—0.80
mr/1. ITosTomMy B Bojie ouncTuTeNnbHbIX coopyxkenuid (OC) co3natorcst 61aronpusTHbie yCIOBUS IS
OpPraHM3MOB, )KUBYIIIHX B CpPeJle, HEJOCTATOYHO HACBIIIIEHHON KUCIIOPO/IOM, TOCKOJIBKY JJ1S1 OKUCIIEHUS
Pa3IMYHBIX XUMHUYECKUX COCTMHEHHUI B 3arpA3HEHHOM BOJIE pACXOAYETCsl KUCIOPO, U COIepKAHUE
€ro TakuM oOpazoM ymMmeHsblaercs. B pycne, rae tekyT 3arpsisHenble Bojbsl ¢ OC, TOHHBIE TPYHTHI
OKpalIeHbl B YepHbIi 11BeT. [1o KommvecTBy HackimeHHoro kucioposa (3.0—6.8mr/mn) Bony peku Tyy,
MO>XXHO OTHECTH K «3arpsi3HEHHOW» B COOTBETCTBHM C KaT€rOPUsSMH YHMCTOTHI TOBEPXHOCTHBIX BOJ
Monromuu. Eciu conepxanue asora B peunoit Boge Oyner Boime 0.1 mr/n NH',~N, To 310 MOKeT
oKa3aTh r'yOUTENIbHOE BIUSHUE HA )KU3HEEATEIbHOCTh MOJIOJH JIOCOCEBBIX PbIO.
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Puc. 2. Xon n3MeHeHHs cofep)kaHus HOHOB aMMOHHHMS Ha 3arpSI3HEHHBIX ydacTKax peku Tyyn
Ha3zBauust mpoOHBIX TIIOMIAI0K CM. Ha puc. 1
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Pe3ynbTarhl THAPOXMMHUYECKOTO M THUAPOOMOJOTMYECKOTO aHAIM30B IOKa3bIBAIOT, YTO Ha
MPOOHBIX TUIOMIAAKAX U3MEHSETCS SKOJIOTHsI BOTHON Cpe/ibl.

Heckonbko naneine ot YiaanOaarapa, B paiioHe comoHa 3aamap peka Tyyna mpomoinkaer
3arps3HATHCS OTXOJAaMH OT 30JI0TONIPOMBIBOYHBIX OTKPBITBHIX pa3zpaborok. Ilo Mepe yBenndeHus
B3BEILECHHBIX BEILECTB B BOJE YMEHBILIAETCS MPO3PAUYHOCTb, YXYALIAETCS KUCIOPOIHBIN OOMEH U
€CTECTBEHHAas] CaMOOYHMIAeMOCTh BOAbl. CTOUHBIE BOJBI U3 30JI0TOJOOBIBAIOLINX HPEANPHUATHN
MIPUBOJIAT K OOPA30BAHUIO HA JTHE PEKH HAHOCOB MOIIHOCTHIO 10 20 CM, YTO OTPHULIATEIHHO BIHUSET
HAa JKU3HEHHBIE YCIIOBHSI BOIHBIX OPraHU3MOB.

Pe3ynbTaThl MpoOBEIEHHBIX MCCIIEAOBAaHUNA MOKA3aJIH, YTO M3-3a JEHCTBHS 30JI0TOJJOOBIBAIOIINX
NPEANPUATHI MyTHOCTD U COZIEpKaHHE B3BEILICHHBIX BEIIeCTB B Bozie TyyIibl B paiioHe coMOHa 3aaMap
MIPEBBIILIAET B 2—3 pa3a IMpe/elibHble HOPMaTUBHBIE MOKA3aTeNN «OUYeHb CUIIBHOM 3arps3HEHHOCTH
IO HIKaJIe YUCTOTHI OBEPXHOCTHBIX BOJ MOHTONNY.

Bce 3T M3MeHEHUs! OKa3bIBalOT CUJIBHOE HETaTUBHOE BO3/IEHCTBHE Ha OKPYKAIOIIYIO Cpeay
BIUIOTh JI0 TIOJIHOTO HApYIIEHUS BOJHOTO, IMOYBEHHOIO, PACTHTEIBHOTO DPEXHMa OTAEIbHBIX
TEPPUTOPUIL.

M3meHeHne kadecTBa BOAbI peKd Tyynbl CKa3bIBaeTCs M B TOM, YTO BHJIOBOM COCTaB phI0 Ha
pa3HBIX yyacTKax PeKH U3MEHsIETCs B 3aBUCMOCTHU OT KauecTBa BoJbl. Brie Ynaan6aarapa, okoso
ciusiHus pex Tapamxk u Tyyna, noMuHupyet onurocanpoOHslid Bua Phoxinus phoxinus, a ot Hanaiixa
1o CoHruHo BcTevaroTces: 5 BunoB pwid (Barbatula toni, Cobitus melanoleuca, Brachymystax lenok,
Lota lota, Phoxinus phoxinus, Leuciscus baicalenis), u3 Hux anbda campoOnsie Buabl (97,2 %)
ABJISIOTCS JOMUHAHTHBIMU. OT 3aamapa 10 cinusHus Tyynbsl ¢ OpXOHOM BCTeYarOTCsS ME30CarpoOHbIe
BUJIBI.
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POPULATION-MORPHOLOGICAL ANALYSIS OF SIBERIAN DACE (LEUCISCUS
LEUCISCUS BAICALENSIS L.) AND AMUR IDE (LEUCISCUS WALECKII DYBOWSKI)
FROM MONGOLIAN WATERBODIES

NONYJIAIMOHHO-MOP®OJIOTMUYECKUAN AHAJIN3 CUBUPCKOTI'O EJIBIIA
(LEUCISCUS LEUCISCUS BAICALENSIS L) I AMYPCKOI'O YEBAKA (LEUCISCUS
WALECKII DYBOWSKI) U3 BOJOEMOB MOHI'OJINH

A.N. Kasyanov, Yu.V. Slynko
Papanin Institute for Biology of Inland Waters RAS, Borok, Russia, kasyanov@ibiw.yaroslavl.ru

Comparative morphological analysis of 11 populations of Siberian subspecies of dace (319 spec.) and 13
populations of Amur ide (608 spec.) was performed for the first time. Multidimensional cluster analysis was
performed using a total of 11 morphological features: number of branched rays in the dorsal (D), anal (A) fins,
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number of scales in the lateral line (11), total number of vertebrae (Vt), number of vertebrae in the abdominal
(Va), transitional (Vi) and caudal (Vc) sections and Vi+Vc as well as number of openings of seismosensory
canals in dentale, frontale and preopercilim (Yakovlev et al., 1981).

Cluster analysisresults allow finding that populations of Siberian dace from different Mongolian waterbodies
do not form a uniform population-morphological unity. We found that populations from Orkhon, Egiyn and Bulgan
rivers unite with Ob’—Irtysh basin populations while being different from populations of Lake Baikal basin and
Lena river. Observed level of morphological differentiation of river Bulgan dace as well as its similarity with dace
populations from Irtysh, Orkhon and Egiyn rivers does not give enough reasons for considering it a valid species
— Leucisus dzungaricus as proposed by some authors (Koch, Paepke, 1998; Kottelat, 2006). Unlike Siberian
dace, all studied populations of Amur ide including those from Mongolian waterbodies demonstrate a high
level of morphological uniformity and closeness to river Amur populations.

Bomoembr MOHronmy HacemnsioT TPU BUAA HACTOSANIUX €IbIOB (pof Leuciscus) — CUOMPCKHIA
noaBu 0O0bIKHOBeHHOTO enblia (Leuciscus leuciscus baicalensis L.), amypckuii yebak (Leuciscus
waleckii Dybowski) u 5136 (Leuciscus idus L.) (Peiost MHP..., 1983). Enen u amypckuii yebak
OTHOCATCS K HanboJiee MUPOKO pacIpOCTPAaHEHHBIM M HanOoJiee MacCOBBIM BUIaM pofa Leuciscus
B BojoeMax MoHronuu. Apeanbsl 000MX BUIOB OXBaThIBAIOT 3HAUYUTENbHBIE TeppuTopun CeBepHOU
EBpasuu: cubupckuii enery — 1o Bcemy Oacceitny CeBepHoro JlenoButoro okeana, aMypckuii yebak
— 10 Oacceiiny Tuxoro okeana, mpexe Bcero 6acceitny p. Amyp. Ha Teppuropun Monronuu o0a
BUJIa TaKXKe OOMTAIOT B BOZOEMaX COOTBETCTBYIOIINX OacCeHOB. YUUTHIBAs, YTO JIETOBUTOMOPCKHE
U aMypCKue BOJO€Mbl MOHTOIMU MPEICTABISAIOT COOOW caMble BEpXHHUE YU4acTKU OacceiHOB, ObLIO
MPEINPUHATO HCCIeI0BAHUE CTEIIEHH MOP(OIOTHUECKOM ayTeHTUYHOCTH MOHTOJIBCKUX MOIYJISIIIUN
000UX BHJIOB U XapaKTepa UX CBA3aHHOCTH C MOMYJISAIHUSIMUA OCHOBHBIX YacTel apealios.

Marepuan o cuOMpCKOMy eIbIly U aMmypckoMy debaxy Obl1 coOpaH B MEpUOJ] MOJIEBBIX pabOT
rupooduonorudeckoro orpsaa ComectHoit Poccuiicko-MOHI0I6CKOM KOMIUIEKCHON OMOOTHYECKON
skenequnuu B 2007 u 2009 rr. BeiGopku enblia coOpaHbl B CIEAYIONMX BogoeMax MoHroanu —
pexu OpxoH (yCTbe U CpefiHee TeueHue), DruiiH u bynran, amypckoro 5131 — peku OHoH, Kepynen,
XanxuH, Ynpa3za u 03. Byilp. CpaBHUTENbHBIM MaTepHajoM s U3y4eHHs MOP(OIOTrHUecKon
M3MEHYMBOCTH €JIbIla MOCHyXwin 2 BbliOopku u3 Kaszaxcrana (pexu Mpteim u Illetuprusz) u 5
BBIOOpOK Ha Tepputopun Poccuiickoit denepanuu (O6acceitnbl pek Jlena u KonpiMa u 03. Baiikan
— pexku Capma u Hpkyt), cobpannbie B nepuon 1991-2007 rr. CpaBHUTENbHBIH Marepuai 1o
amypckoMy de0aky mpezacTaBieH 6 BeIOopkaMu U3 p. AMyp Ha Tepputopun Poccun. Beero B ananuze
ucnonbs3oBaHo 11 BeIOOpoK cubupckoro enbia (319 3x3.) u 13 BeIOOpOK amypckoro yebaka (608
9K3.). Mcrionp3oBanu cieayromne MopQoIorudecKue CUeTHbIC MPU3HAKU: YHCIO BETBUCTHIX JTyden
B ciuHHOM (D), ananbHOM (A) TUTaBHMKAX, 4Hciio 4enryid B OokoBoit nmuuuu (1), obmiee umcio
1o3BoHKOB (Vt). B kauecTBe OT/IEIbHBIX IPU3HAKOB UCIOIB30BAIH YHCIIO TTO3BOHKOB B TYJIOBUIIHOM
(Va), nepexonnom (Vi) u xBoctoBoM (V) otnenax, u Vi+Ve, a Takke YUCIO OTBEPCTHH KaHAIIOB
ceiicMoceHcopHOit cuctembl Ha dentale, frontale u preoperculum (SIxoBnes u np., 1981). IlepBrie 5
MIPU3HAKOB MPUMEHSIOTCS B TAKCOHOMMYECKOHN JMAarHOCTHKE KapHoOBBIX PbIO pona Leuciscus (Atiac
npecHoBoAHBIX pbi0 Poccun, 2002).

W3 pe3ynbTaToB Ki1acTepHOro aHanusa 11 nomymsiuuii enblia BUIHO (pHc. 1), 4To Ha JeHaporpamme
oTueTBo auddepenmpyrorcs 2 knacrtepa. OOUH COCTABISIOT BEIOOPKU U3 MOMmyisiiuid pek OpXoH,
OruiiH (Gacceiin p. Cenenra Ha TeppuTOprd MOHIOINM), U BEBIOOPKH M3 TOMYJSIIUI enblia pex Mprsi,
Bynran (6acceiin p. Uptei) u p. Konbiva. Bropoit knactep cocraBuimu BeIOOpKH U3 p. JleHa U pek
Oacceiina 03. baiikan. Hanbomnee 060cobnena BEIOOpKa U3 MOMyIsiy cuoupcekoro enbua p. Ller-Uprus
(Kazaxcran). O6mmii pasmax nuddepeHnuanii CHOMPCKOTo elbila U3 BomoeMoB Boctounoit Cubupu u
Mownronuu focturaet 4.5 eUHUI] AUCTAHIIMU €BKIMIOBBIX PACCTOsIHUM, a BhIOOpKa u3 p. Lller-Mprus
00oco0sieTcst Ha ypoBHE 7.6 eAUHUIIL.

Cronmp ke 3HAYUTENBHOM, KaKk Yy CHOHMPCKOro einblla, Mopdomormueckoir mauddepenmaim
MOMYJNALUI aMypCcKOro yebaka He BbISABICHO. MakcuMallbHast TUBEPIreHIIMs HE TPEBBIIIACT 3 €IMHHMIL
JMCTaHIIMH €BKJIMOBBIX PACCTOSIHUH, Ha 3TON TUCTAHIIMK 000Cc00IeHa BEIOOpKA M3 O/ ISIKH p. OHOH.
OcranbHbIe BBIOOPKH (OPMUPYIOT €AMHBIN KIIACTEP, COCTOALIMNA U3 UepapXUIECKH PACTIONOKEHHBIX 4
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noaksactepoB. I1epBrlii oxKIacTep COCTABUIM BEIOOPKH IOYTH U3 BCEX UCCIIEIOBAHHBIX MOMYIISAIMNA
CpeIHero ¥ HUKHETO TeueHus p. AMyp, 2—i — BBIOOPKH U3 HIKHETO ydacTka p. Kepysen u o3. byiip,
3—i1 — u3 pek Ynpa3a, Xanxus, bynran u ogHoii U3 BEIOOPOK cpeHero TeueHus p. AMyp, 4 — u3
IIPEATOPHOTO Y4acTKa U CpeqHero TedeHus p. Kepyien.
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Puc. 1. [lengporpamma paznuyusi Mexxay 12 momynsuusMy enblia u3 BogoeMoB Monronuu, Poccun u Kazaxcrana,
MIOCTPOCHHAsI HA OCHOBAHUH BBIOOPOYHBIX 3HaUCHUH 11 MOPQOIIOrHIeCKUX MTPU3HAKOB:
1 — p. OpxoH, cpeanuii yuactok; 2 — p. lller-Uprus (Kasaxcran); 3 —— p. bynran; 4 — p. Upteim; 5 — p.
Upkyr (6ac. 03. baiikan); 6 — p. Capma (6ac. 03. baiikan); 7 — p. Opnunra (6ac. Bepxueit JIensr); 8 — p. Jlena,
cpennee Teuenue; 9 — p. Konsima; 10 — p. OpxoH, ycTbe; 11 — p. Oruiin.
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Puc. 2. lenaporpamMma pa3nuuust Mexxay 13 momyssnusiMu aMypckoro yebaka n3 BoroemoB Monronuu, Pocenn n
Kazaxcrana, nocTpoeHHas Ha OCHOBaHHHU BHIOOPOYHBIX 3HAYCHUH 10 MOpQOIOTrHUECKIX TPU3HAKOB!

1-6 — Poccus (Be100pKH 13 p. AMyp ot Xabaposcka 1o Hukonmaescka-na-Amype); 7—13 — Monromus (7 — p.

Onon; 8 — p. Kepynen, cpennee teuenne; 9 — o3. Byiip; 10 — p. Kepyrnen, HmwxHnit yuactok oxoso r. Holibancan;

11 — p. Xanxu# (ycrbe); 12 — p. Ynpaza; 13 — p. Kepynen, npearopssiii y4actox

Takum 00pa3oMm, MOIMYISAMK CUOMPCKOTO eJIbIia U3 pa3HbIX BOJ0eMOB MoHronnu He (opMupyroT
€IMHO00Pa3HON NOMYJSILMOHHO-MOpdoornueckoit odmHocti. O0bearHeHNe nomymsuid pek OpxoH,
Oruitn u Bynran ¢ nonmynsammsmu O0b-MpThitickoro 6acceiina npy CyIiecTBEHHOM AUCTaHIIMPOBAHHOCTH
OT momyrsiiuii 6acceiina o3. baiikan u p. JleHa MoXkeT paccMaTpuBaThesl Kak KOCBEHHOE CBUIIETENTLCTBO
MOMYJIALMOHHON  HE3aBUCUMOCTH  JAHHBIX MOHIOJIBCKMX HOMYJSALUA. BBIABICHHBIN  YpOBEHb
Mopdornornueckoil nuddepeHmanyu ensia p. byarad, ero HECOMHEHHOE CXOZCTBO C HOMYJISILUSMU
enpla u3 p. Uprei, a taxke pek OpxoH u OTuiiH, He JaeT J0CTaTOYHBIX OCHOBAHUH VIS ONIPENEICHUS
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ero B kauectBe Buna — Leuciscus dzungaricus (Koch, Paepke, 1998; Kottelat, 2006). Tem Gonee,
41O enel] U3 Kazaxcranckoro osepa lller-Mprus, koTopslii MUCTaHIIMPOBAH B HAHMOOMbBILIEH M BeChMa
3HAUUTEIBHOW CTEMEeHU OT BCEX MOMYISIUI CHOMPCKOTO €Jblla, OHAKO BCErNa PacCcMaTpUBAJICS Kak
BaMOHBIN Leuciscus leuciscus baicalensis L.

B omimume oT cuOUpCKOro enblla, BCE HCCICNOBAHHBIE MOMYNALUUA aMypcKoro debaka, B
TOM YHCJI€ U3 BOAOEMOB MOHTOIHMH, JEMOHCTPUPYIOT BBICOKYIO CTEHEHb MOP(OIOTHYECKOM
OJTHOPOJHOCTH U HECOMHEHHYIO OTU30CTh K MOMYISALUAM U3 p. AMyp. 3HauuMasi Mopoorudeckas
muddepennuanvs nonyasuuu p. OHOH Ha TeppUTOpUHM MOHTOIUH, BEpOSTHEH BCETO, MOXKET
OOBSICHATHCSI CYHIECTBOBAHHEM OCOOBIX YCIOBHI OOWTAaHUS W SKOJOTUYECKON CHEU(PUIHOCTH
amypckoro yebaka B p. OHOH.
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LONG-TERM CHANGES IN BIOTA OF THE SCHUCHIE LAKE (SELENGA RIVER
BASIN) IN CONNECTION WITH THE WATER LEVEL FLUCTUATIONS AND
INVASION OF EXOTIC SPECIES

U3MEHEHUS B BUOTE O3EPA IIIYUBE (BACCEHH PEKU CEJIEHTA)
B CBSI3U C MHOT'OJIETHUMU KOJIEBAHUSIMU YPOBHS BOJbI U UHBA3UEN
YYXEPOJIHbIX BUTOB

N.M. Pronin’, B.B. Bazarova’, D.V. Matafonov', Zh.N. Dugarov’

! Institute of General and Experimental Biology SB RAS, Ulan-Ude, Russia, proninnm@yandex.ru

’Institute of Natural Resources, Ecology and Cryology SB RAS, Chita, Russia

Hydrobiology of the Schuchie Lake (Selenga River basin) during the shallow phase (2008 year) was
studied. The long-term changes in biota in connection with the water level fluctuations and invasion of exotic
species were revealed. The next main results of our study are: increasing in species diversity of water flora and
decreasing in species composition of fish and their parasites for last years; changes in zoobenthos structure
and its abundance is unclear. We registered initial stage of expansion of exotic species of macrophyte Elodea
canadensis and Baikalian subendemic species of amphipods Gmelinoides fasciatus. These data allow us to
monitor the changes in biota of the lake under the influence of their naturalization.

Ozepo Illyube — HeOONBIIONH TPECHOBOMHBIN BOJOEM Ha OKpawHe EpaBHO-XapruHCKoi
rpynmsl o3ep (Pecybnuka Bypstus). B ominume ot apyrux o3ep rpymmbl, OHO UMEET CTOK HE B
Oacceitn pek Butum—IJlena, a B p. Yaa (Oacceiin p. Cenenrn—o3. baiikan). Mopdomerpust o3epa
HU3MEHSETCS. B 3aBUCHMOCTH OT YPOBHS BOJBI: IUIOINAAb akBaTtopud oT 3 km® (1946 1) mo 2.1 xm?
(1981 1.), makcumanbHbIe TITYOHHBI 0T 10.7 M (1946 1) 10 7.5 M (1981 1.). 'mapoOuonorus o3. I1{yuse
xopoio u3ydeHa B 1981-1982 rr., Tak kak 03epo SIBISUIOCh MOJCJIbHBIM BOIOEMOM MPH MTOCTAHOBKE
KOMIUIEKCHBIX HCCJIEIOBaHUI OHONIOrnYeckoil MpoayKTUBHOCTH EpaBHO-XapruHckux o3ep MOA
pykoBoacTBoM [.I. BunGepra u A.®. Anumona (MccnenoBanue B3anMocBsi3u. .., 1986). Kpome Toro,
HEKOTOPBIE THIPOXUMHYECKHE U THAPOOHOIIOTHUECKHIE XapaKTEPUCTUKH 03ep UMEIOTCs 3a 19271928,
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1931, 1946, 1960 rr. (bazaposa, IIporun, 2009; O6oxuH, [umkun, 1963; Conneprunckuii, 1929).
C 1938 no 1982 rr. B ruApOJIOrMYECKOM PEXHUME 03€pa 3apPErMCTPUPOBAHO 4 IUKJIA YepeIOBAHUA
MaJIOBOJTHBIX M MHOTOBOJIHBIX NIEPHOJIOB € MPOAODKUTEIBHOCTBIO 7—14 J1eT ¢ aMIuIUTy10i KoneOaHui
ypoBHsI B TeueHue 1ukia ot 12 mo 160 cMm (Kapaces u ap., 1983).

B manoBognsiii nepuoa (utonb 2007 . u aBryct 2008 1) mpoBeaeHO THAPOOUOIOTUYECKOE
uccnenoBanue ozepa Lllyube: ruapoOoTaHnueckas cbeMka; 0T00p Mpod 3000eHTOCa THOYepIaTeIeM
IMTerepcena (0.025 m?) u mpubopom KYI' (0.1 mM?) B TOYKax, OPHEHTHPOBOYHO COBIMAIAOIINX
CO CTaHUUSAMH KOMIUIEKCHOM skcremummu B 1981-1982 rr; KOHTPOJBHBIH OTIOB PHIO M HX
napasurojoruyeckoe BekpbiTHe (aBryct 2008 1.). YcTaHOBJIEHBI M3MEHEHHs B Oumopa3zHooOpasui,
CTPYKType COOOIIEeCTB U YUCIIEHHOCTH OPraHU3MOB.

Boounas pacmumenvnocms. @nopucTUdeckuil coctaB o3epa, mo gaHHeiM ¢ 1950 mo 2007 rr.,
npencrasien 20 Bumamu u3 15 cemelicTB. MakcumalbHOE BHIOBOE pazHooOpasue (26 BUIOB)
3apeructpupoBano B 2007 1., mo cpaBHeHwuto ¢ 12 Bumamu (1950 ), 11 (1960 1) u 7 (1981-1982 1)
(bazapoga, IIponun, 2009). Haubonee cymiecTBeHHbIe W3MEHEHUS PACTUTEIBHOTO MOKPOBa 03epa
npoucxonumu ¢ 1960 o 1982 rr. B ¢BSA3M cO CHIPKEHHEM MAaKCUMAaJIbHBIX IITyOuH Ha 1.5 M. CHIKeHue
YPOBHSI BOJIbI IPUBEJIO K COKPAIIIEHHUIO 3apO el COOOIECTB PACTEHUH C IUTaBAIOLIMMU HA TOBEPXHOCTH
BOIIbI TUCThsIMU Nymphoides peltata v Persicaria amphibia. BaxXHbIM cOOBITHEM SIBIISIETCS TIEpBas
peructpanys B ozepe uyxepomaHoro suna Elodea canadensis. Ilockonbky B 2007 1. E. canadensis
3aHMMaJla TOJILKO HEOOJIBIION yUacTOK B JUTOPAJIM 3aMaJHOT0 MOOEPEXbs, TO MPEAIOT0KUTENEHO
BCeNIeHHE YyeponHoro Buaa mpousonuio B 2006 r. B 2008 1. amoaest ocBomia rmryounst ot 0.7 10
3 M 1o ceBepo-3amaIHoMy MoOepexbio, 00pasys coodmectBa co 100% mokpeITHEM U PUTOMACCON
372.4 r/m?* abcomoTHo cyxoro BemecTa (baszaposa, ITponun, 2009). [lansHeliinas SKCIaHCHS BUA
OyzeT 3aBUCETh OT MHOTUX (PAKTOPOB, B TOM YHCJIE OT KOHKYPEHTHBIX B3aUMOOTHOILIEHUH BCEICHIA
C MECTHBIMH BU/IaMU Ha (hOHE 3BTPOPUKAIIMH BOZOEMA BCIIEACTBUE MHOTOJIETHUX KOJIeOaHUM YPOBHS
BO/IBL.

3o006enmoc. Tlpu 3HaunTeNbHBIX W3MEHEeHHsIX yucieHHOCTH (N) u 6uomacce (B) 3006eHTOCa
B TEUEHHE BEreTallMOHHOTO ce30Ha 3TU Moka3arenu B 2008 I. KOPPEKTHO CPaBHUBATH C JAHHBIMU
1981-1982 rr. TONBKO 3a MEPBYIO JIeKaay aBrycra (Taodim.).

Ta@zuua. KonuuecTBeHHBIE MOKa3aTeIN Ppa3BUTHA OPTaHNU3MOB 3000€HTOCA B 03. H_[yqbe B
PAa3HBIC TOABI

31.07.-11.08.1981 [2] 2.08.-11.08.1982 [2] 4.08.2008!
[pynms! opraHu3MoB

N B N B N B
Amphipoda 626 6.07 356 3.01 387 3.31
Chironomidae 20056 1.33 21764 0.76 1150 0.38
Oligochaeta 0 0 170 2.17 0 0.00
Ephemeroptera 115 0.97 113 0.53 10 0.02
Trichoptera 756 0.397 915 0.42 23 0.04
Gastropoda 115 6.79 139 2.65 1267 6.95
Bivalvia 650 5.57 913 1.97 40 0.08
Coleoptera 77 0.65 133 0.62 137 0.77
Hydracarina 169 0.45 79 0.33 50 0.07
Odonata 0 0 0 0 37 0.83
Hirudinea: Erpobdella 65 15.56 44 30.95 40 1.73
Hirudinea: Helobdella u npyrue 256 2.06 442 3.15 227 0.80
Cerathopogonidae 0 0 215 0.928 0 0
Bcero 22885 39.85 25283 47.49 3368 14.98

N — 4HCIEeHHOCTD, JK3./M%;
B — 6uomacca, r/m*

D 2 touku (52.44759°c.ur., 111.36096° B.11. 1 52.44759° c.r., 111.36096° B.11.), miy6una 2.0 M

B nagarne aBrycra B OeHTOCE 03epa JOMHHUPYIOT TPY TPYIIIEI: MUASBKH, aM(UIIONBI U TaCTPOIIOIBI.
Onuroxets! orcyTcTBoBaM B 1981 1. 11 2008 1., cTpexo3sl — B 1981 u 1982 rr. AMdumnons panee ObLH
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npencrasieHsl Toabko Gammarus lacustris, a B 2008 . 3aperucTpupoBaHbl €IUHUYHBIE SK3EMIUISPHI
Gmelinoides fasciatus. BeposiTHO, 5TO Ha9aabHBIN Tan WHBA3UM OAMKATILCKOTO CYOIHIEMHKA B 03€PO,
WJIN Pa3BUTHE €TO MOMYJIALNN JTUMUTUPYETCSI YCIOBUSMH CPEIBI.

B npubpexHoit 30ue B 1981 1. cpennsisi Guomacca 3000eHTOCa cocranisuia 22 r/m% a B 1982 .
— 14.8 r/M*. B 3a11Be BOCTOYHOM 4acTH KOJMUYECTBEHHBIE ITOKa3aTeny OeHTOCa ObLIH B 2 pa3a HIKe
1o cpaBHeHMIO ¢ 1981 I B CBA3M C MajeHHEeM ypOBHS BOJABI B 03€pE€ M MEHBIIEW 3apacTaeMOCTBIO
makpoduramu (MccnenoBanue B3aMMOCBSI3H..., 1986). V3MeHeHMs 4YMCIEHHOCTH M OHMOMACCHI
XUPOHOMHUJI, racTponoy U nusBok B 2008 . MOmIM OBITh BBI3BaHbI: Pa3IUYUsAIMU OOCII€IOBAaHHBIX
OMOTOIIOB, BCEJICHUEM 3JIOZIEH, BHICOTOM YPOBHS BOJIBI, 00beMaMH Mody4eHHOro Marepuana. B 2008 r.
KOJIMYECTBEHHBIE TIOKa3arenu Xxuponomu, racrponon (Cincinna sibirica, Lymnea sp., Physa fontinalis),
CTpeKo3, nofeHoK (Cloen sp.) 1 py4eHHUKOB B 3apOCIISX AJI0AEU OKa3aJMCh BBIIE, YeM B OMOTOMNAX €
Xapou, HO IJIOTHOCTH TMOCEeIeHUs aM(pUIo/, MUSIBOK U IByCTBOPOK — HIKe. B 1enom, paznoobpasue,
COCTaB JIOMHHMPYIOIIUX TPYII OPraHU3MOB OEHTOCAa M €ro KOJIMYECTBEHHbBIE XapaKTEPUCTUKU
CBUJIETEJILCTBYIOT O OJIarONpUATHBIX YCIOBHSIX B 03€PE B PA3HbIE TOJIBI.

Hxmuogpayna u napasumut pui6. B 1980—-1982 rr. uxruodayna o3. Lllyuse Obu1a npeacrasneHa 4
BUJIaMU: TIJIS/Ib, TUIOTBA, OKYHb, LITyKa. bBriomacca mpoMbICIOBBIX PbIO pacipeiensiiach B CIeIy0IIeM
nopsiake: neusap 55—68 kr/ra, okyHb 51-55 kr/ra, morBa 19-35 kr/ra, myka — BcTpeuanach
oueHb penko (MccremoBanue B3aMMOCBS3H..., 1986). O3epo SBISUIOCH MATOYHBIM MJIsI TIEJISIH.
3aroToBiieHHas UKpa OIUIO0TBOPSAIach Ha MECTe, MHKyOMpoBaach Ha bosnbIiepeueHckoM oMylieBOM
pPBIOOBOTHOM 3aBOJIe, JTUYMHKAMU 3apbIONSUIUCh Apyrue o3epa EpaBHO-XapruHckod cuctembl. B
KOHTpOJBHBIX ynoBax 2007-2008 IT. perucTpupoBaluCh TOJIBKO OKYyHb M IUIOTBA. MIcKyccTBEHHOE
BOCIIPOM3BOACTBO Memsaau npekpameHo B 1989-1990 rr, a Harypanmusanuy ee HE MPOU30LLUIO.
[lyxa, BEepOsTHO, PETyJISIPHO BBIMAJAET U3 COCTaBa MXTHO(ayHbl B MAJIOBOAHBIE TO/IbI U IIPU MOTEPE
MIEPUOINYECKOM CBA3H C P. YIOM MOXKET OCTAThCS TOJIBKO B TOOHUME «LIyubey.

B 1981-1982 rr. mapasutodayna okyHs o3. lllyuse Obuta npencraBiena 18 Bumamu, a miorsa
— 12 (Xoxunoa, 1985). B aBrycre 2008 r. y miiotBsl otMeueHo — 9 BuaoB (IIponun u ap., 2009),
y OKyHsI — 6 BUI0B. 3HAUUTEIbHOE 00eIHEHHE NMapa3uTO(ayHbl MPOU3OIILIO 32 CUET UCUE3HOBEHUS
WM COKpAIICHMs YUCICHHOCTU SKTOMAPA3UTHUECKUX MPOCTEHIINX. B To ke BpeMsi OTHOCUTENbHAS
YHCJICHHOCTh HEKOTOPBIX BHUJIOB CO CJIOKHBIM ILIMKIOM COXpaHsieTcs BBICOKOW (Proteocephalus
percae — TMKJI 4epe3 IUIAHKTOHHBIX KOMNEMNOA) WM Jake YBeIMYuBaeTcs (MeTalepkapuu
tpemaron Tvlodelphus clavata — uukn depe3 ractponon). MuHUMaNbHas 3apaKEHHOCTb OKYHS
mepouepkounamu Triaenophorus nodulosus CBUAETENBCTBYET O HelaBHEM (He Oosiee 3-X JIeT Ha3ax)
MCUE3HOBEHUH IYKU — Je(PUHUTUBHOTO XO35IMHA 3TOM LECTO/BI.

3axnouenue. YcranomneHo, 4to B 03. lllyuse — EpaBHuHCKOM Ha MalloBOmHOW (haze
NepUOINUECKUX U3MeHeHul ooBoaHenHocTH (2008 1) HabmomatoTcst n3MeHeHus: B Ouore. Bunosoe
pa3zHooOpa3ue BOAHON PACTUTEIBHOCTH YBEJIMYMBAETCS; BUAOBOIM COCTaB ppI0 M MX Mapa3uToB —
YMEHBIIIAETCs; CTPYKTYpa 3000€HTOCA 10 TOMUHHUPYIOIUM TpyIIaM U3MEHSETCs] He3HAYUTENIbHO, a
YHCIIEHHOCTh U OrloMacca ero COXpaHseTcsl Ha BHICOKOM YPOBHE. 3aperucTpUpOBaH HauaJbHBIN ATall
9KCIIAHCUU YY>KEPOIHOTO BHUJa pacTeHUid — Elodea canadensis 1 MpOHUKHOBEHUE OalKaIbCKOTO
cyOsHaemMudHOro BuAa rammapun — Gmelinoides fasciatus. Tv TaHHBIC TIO3BOJISAT B JaJIbHEHUIIIEM
MPOCIIEIUTh U3MEHEHUsI OMOTHI BOJI0OEMA IO/ BIMSHUEM MHBA3UU 3TUX BUJIOB.

brazooaprocmu. Pabora Bemonnena no npoekty P 23.10. Ilporpammsr PAH «buonornueckoe
pa3HooOpa3ue» u npu noxpaepxke rpanta POOU Ne 08-04-98034 p Cubupb a. braromapum
M. Baryesy, T.I. bypaykosckyto,O.b. XKemnxomnosy, JI.JI. ConmyeBy 3a ydacTre Bapa3suTOIOTUYECKOM
aHanmse psio.
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ANALYSIS OF THE ALTAI OSMANS SPATIAL DISTRIBUTION IN LAKES OF THE
WESTERN AND SOUTHERN MONGOLIA ACCORDING TO HYDROACOUSTIC DATE

AHAJIM3 TIPOCTPAHCTBEHHOI'O PACIIPEJIEJIEHUS AJITTAHCKOI'O OCMAHA
B O3EPAX 3ATIATHOM M IO)KHOM MOHT'OJIMM IO TAHHBIM
T'UJIPOAKYCTUYECKON CbEMKHA

L.I. Tereshchenko', V.G. Tereshchenko', B. Mendsaikhan’, Yu.V. Slynko’, D.P. Karabanov’

'Papanin Institute for Biology of Inland Waters RAS, Borok, Russia, tervlad@ibiw.yaroslavl.ru
? Institute of Geoecology MAS, Ulaanbaatar, Mongolia, Mongolia

Summer distribution of the Altai osmans in three lakes of Mongolia was studied. Indications of sonar
GPSMAP 178 were fixed by a numeral camera. Analysis of fish horizontal distribution had shown that the
maximal concentrations and maximal variability of fish density were registered on fields with depths of 615
m. Analysis of vertical distribution of rarefied in pelagic fish clumps has revealed two fish concentration
regions between which fishes scores were sparse. The received results of researches can be used for a rough
assessment of absolute abundance of the Altai osmans populations in lakes. This information will form a basis
for fisheries researches and recommendations on the investigated water bodies.

ParronanbHas sKcITyaranus ppIOHBIX 3a1acOB HEBO3MOXKHA 0€3 TaHHBIX O MPOCTPAHCTBEHHOM
pacrpeneneHu pplo, KOTOpbIe HEOOXOAUMBI KakK ISl OI[CHKH YHCICHHOCTH TOIYJISIIAN, TaK U IS
BBISIBIICHUS] MECT KOHIIEHTpauuu poi0 (Dkonorndeckue Gakropsl..., 1993). B psae o3ep 3anaaHoii u
HOxHOU MoOHTrONMHMH, pa3TMYalONIMXCS MO0 KIMMATHYECKUM U THAPO-MOPQOIOTHIECKUM CBOHCTBaM
(Tabm. 1), u3 peid obuTaeT TONLKO OAWH BUA — anTaiickuit ocmaH Oreoleuciscus potanini (Kessler,
1879). Uudopmarius 06 0COOEHHOCTSAX MPOCTPAHCTBEHHOTO PACIPENENICHUs PbI0 B MOHOBHIOBBIX
o3epax BaKHAa Kak JUId OIIGHKM 3amaca pbl0 B HUX, Tak M Ui Oojee ITyOOKOro MOHUMAaHHUS
3aKOHOMEpHOCTEH (popMUpPOBaHHS BHYTPUIIOMYIISIIIMOHHON MTPOCTPAHCTBEHHOMN CTPYKTYPHI PHIO.

Ilens naHHOW pPabOTBl — BBIABUTH 3aKOHOMEPHOCTH IMPOCTPAHCTBEHHOTO paclpeesIeHus
QJITalCKOTO OCMaHa B HATYJIBbHBIA MEPHUO]] B MOHOBUIOBBIX 03€pax.

Jlis aHanM3a MpPOCTPAHCTBEHHOTO pacrpeneneHus pslo B utone 2008 1. B BedepHee Bpems
npoBoauiN cbeMKy sxoinotoM GPSMAP 178 ¢ nonku npu ckopoctu npwxkeHus 0.8—10 xm/gac.
IToxazanus sxonora ¢ukcupoBanu nU(PoBoil kamepoi. [iMHa KakIOro y4acTka COOTBETCTBYET
JBYM MUHYTaM JBUKEHUA JoAKU. Beero mnotHocTs pbi0 onieHena Ha 210 ydactkax (Tabdm. 2).
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Tabnuya 1. Xapakrepuctuka uccienoBanusix ozep (Lppancognom, 2000)

Iomas, Jinma, [Iupuna, kM [ityOuna, M OGbem, | Tpospas- Mumnepa-
Osepo 5 A M3anus,
KM KM cped. | Makc. | cpex. | Maxc. KM HOCTb, M o
Oszepa Xanraiickoro O3epHOro MmIOCKOTOpbst
BasiH | 640 | 130 | 50 | 80 | 220 [ 500 | 139 | 046 | 438
Osepa lobuiickoit JlonuHbl
bou-Llaran | 252 | 240 | 110 | 190 95 [160 | 239 | 10 [ 40
AnTalickue TopHble 03epa
Ton6o | 84 | 21 | 40 | 70 | 70 [ 127 ] 057 | 30 | o066
Tabnuya 2. 111OTHOCTH PBIO B Pa3peKEHHBIX CKOTICHUSX
B TOM uncIe ¢ IoTHRIMA
Bcero CpenHsisi IOBEPXHOCTHAS IMJIOTHOCTh PBIO
O3epo CKOIJICHUSIMU )
9xorpamm, IiT. f— % B pa3speiKCHHBIX CKOIIJICHUAX, H_IT./M
basn 115 40 35 0.17
Bon-Ilaran 40 10 25 0.45
Tonbo 55 11 20 0.22
['uapoakycTuueckuii METON OIEHKH TUIOTHOCTH PBIO MMEET CBOM OTPAHMYCHUS] — HaJTU4He

“MepTBOM 30HBI” HXOJIOTA y TIOBEPXHOCTH, HEJIOYUYET PbI0, HAXOAAIIMXCS Ha TPyHTE, (PUKCUpOBaHHE
prbopom myMoB. B 30He adpexTuBHOM paboTHl 3x0710Ta Hanbobmue morpermuaocty (10 100 %)
BO3HHUKAIOT TPU OIEHKE IUIOTHOCTH PHIO B CKOIJICHWH, 2 HAUMEHBIINE — TIPU OIEHKE TITyOWHBI
pacnionoxenust peid (IloxmyOnsrit u ap., 1982; Dxonoruueckue..., 1993). B cimyyae pa3pexeHHOTO
CKOIUTIEHUS BU3YaJIbHO MOCIIOIHO MOJCYUTHIBAIN YUCIIO SXOMHUIICHEH (BCEX M OTIENBHO KPYITHBIX).
Tonuuna cnost (Ah) paBHa 2 M. 3aTeM pacCYUTHIBAIIA TOBEPXHOCTHYIO ITIOTHOCTH PHIO IO YUCIICHHOCTH

(P (D) B KaQXJIOM CJIO€ U HAXOIWJIA CYMMAPHYIO TOBEPXHOCTHYIO TUIOTHOCTD:

P,

sy = N /[2x b xIxtg(o/2)] , Tae

N, — 4HuCII0 SXOMUIIEHEH (IUT.) B ¢i1o€ i 5.8, —IUIomaabs CKaHUPYEMOTO CIIos I

h, — tyOuna cios i; | — 1iMHa aHATM3MPYEMOTO yYacTka (M), paBHas [=vxt;
0L — yTOJl CKaHMPOBaHHUs 3x0nota, paBHbIid 20° mis GPSMAP 178;
Vv — CKOPOCTb JIBUXKEHHUS JIOJIKU (M/MHUH.);  — BpeMsi, paBHOE 2 MUH.

[Tpy MIOTHBIX CKOIUICHUSAX (PUKCHPOBAIM TIIYOMHY MX MECTOHAXOXKICHHS, HO HE OLEHUBAIH
IUIOTHOCTH pbIO. CyJisl O KOHTPOJIBHOMY CETHOMY JIOBY, JUIMHA Telsa pbIO B 03. basiH BapbupoBana B
npenenax 104-580 mwm, B 03. bon-Ilaran — 113-470 mmM, B 03. Ton6o — 118776 MM, a macca pbid
cocTaBisiia coorBeTcTBeHHO 12.5-2350 T, 35-3900r 1 9-733 1.

OOBIYHOTHIPOAKY CTUYECKYIO ChbEMKY ITPOBOJIATIIO CUCTEME TTapalIeIbHBIX MIIM 3UT'3ar000pa3HbIX
rancos (KOxganoB u ap., 1984). B Hamewm ciryyae Tpacchl IPOJIOKEHbI B BUIE METIHU, YTO MO3BOIMIIO
CYIIECTBEHHO YCKOPHUTh ChEMKY, HO MOJIyYUTh MEHee TOYHYI0 MH(OpMaIMio AJs OLIEHKH 3araca:
I ranc — aBwxeHue ot Oepera K HeHTpY o3epa; Il — mpoxox no nryOokoBoaHOM yacTu o3epa; I11
— MOBOPOT K Oepery; IV — nBmkeHue Bronap Oepera. Pasmep moauroHa cocraBiseT OKOJIO OJHOU
BOCBMOM YacCTH 03€pa.

CpenHsist IIIOTHOCTh PBIO B pa3peKEHHbBIX CKOIJICHUAX B UCCIIEIOBAHHBIX O3€paxX HaXOAWJach B
npenaenax 0.17-0.45 wr./m? (Tabm. 2). B 6oee menkoBoaubx 03epax (bon-Ilaran u Ton60) ocHOBHasI
4acTh phI0 perucTpupoBanach HaJa IIyOMHamu 4 M, a HaAuOOJIbIINE TUIOTHOCTH 3a(UKCUPOBAHBI
Haa mryounamu 10-11 m (puc. 1). B Gonee miybokoBogHOM 03. basH HanGosbliue MIOTHOCTH
aJITaiiCKOro OCMaHa OTMEUYEHBI Ha y4acTKax ¢ rmyOuHamu 6—15 M. [[ist 3THX sxe pallOHOB XapaKTepHa
Y MaKCUMallbHas BaprabelbHOCTh IOTHOCTH PBHIO.

[InoTHBIE CKOMJIEHHs PbI0 B MEIKOBOJHBIX O3€pax paclojlarajuch B MPUIOHHOM CJIO€ WIH B
cJi0€ BOJIbI OT JIHA 10 2 (4are /10 4) M U BCTpeyalIuch NEpUOAMUYECKU Ha yJacTKax ¢ IIyOrMHaMu Ooee
3.5 M (03. bon-llaran), unu ¢ rmybunamu 6omnee 7 M (03. Ton6o).
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B my6oxoBomHOM 03. BastH mpu IBHKEHHUM OT IIEHTpa BOJOEMa B CTOPOHY Oepera Hapsiay
C pa3peXEeHHBIM paclpe/ielieHneM pbI0 B Melaruaiud Ha ydacTkax ¢ miyomHamu 30 M Obuin
3a(hKCUPOBaHBI MEJIKHE IJIOTHBIE CTalKH. MIX KOTMUeCTBO U pa3Mephl Ha yyacTKax ¢ nryounamu 10—
20 M yBEeJIMYMIIHCh, @ HA yYaCTKaxX ¢ NyOuHaMu MeHee 15 M oHM nosiBUIUCH U Y THa. CaMble TIIOTHBIE
CKOIUIEHUS PbI0 OTMEUEHBbI BOIM3M YCThEBOM 30HBI PEKH, Bragamouieil B o3epo. Ha MenkoBoaHbIX
yuacTkax (H < 6 M) ctan Habmo1anmuch TOJIBKO y THA.

08

0.6 . 2

0.4

Puc. 1. 3aBUCUMOCTS CyMMapHOI TOBEPXHOCTHOH TUIOTHOCTH Pa3peKEHHBIX CKOIUICHUH PBIO OT ITyOWHBI ydacTKa
B o3epax basu (a), bon-1{aran (6) u To6o (B)

HccnenoBanus mokas3ajid, 4TO aJTalCKUA OCMaH B HaryJbHBIM MEpUOJ NPEANOYUTAET 30HBI
o3epa ¢ ryOuHamu oT 4 110 15 M. Pa3zpekeHHble CKOIUIEHUS XapaKTepHBI JJIS1 BCEX CJI0EB Melarualy.
Ho uHorna no BepTHKagId MOXXHO ObUIO BBIACIUTH 2 30HBI IPEUMYILECTBEHHOIO MECTOHAXOXKICHHUS
ocobell, MexXly KOTOPBIMH PBIOBI BeTpedanuch pexke. Ilpu 3ToM, B BeuepHee BpeMsl MPOUCXOAUT
MAacCCOBBIH ITOJJbeM 0CO0EH U3 MPHUIOHHOTO CJI0s C 00pa30BaHMEM IUIOTHBIX CKOIUIEHHUH. DTO O3HAUaeT,
YTO 3HAYUTENbHAS YaCTh 0CO0EH B JTHEBHOE BpEMs Har'yJIMBaeTcs y JHa.

C yueToMm cBefieHUH TIO OAaTUMETPUH 03€p MOJYyUYCHHbIE aHHbBIE ITO3BOJISIOT OPHUEHTHUPOBOYHO
OLICHUTh U CPABHUTH UMCIEHHOCTH IOMYJALMN alTaliCKOr0 OCMaHa B 03€pax. XOTs MOIPEIIHOCTh
MOJTYYEHHBIX PE3yJbTaTOB BEJIMKA, a caMa OLEeHKa Oy/leT OTHOCUTBCS K KJIACCYy OPHUEHTUPOBOYHBIX
(ITonny6Ounbrif, 1982), HO 3Ta HMHMOpMAIMA MOXKET CIYXUThb OPHUEHTUPOM IIpHU IUIAHUPOBAHUU
JalbHEHIINX pbIO0X03IHCTBEHHBIX HCCIEI0BaHUH 1 pa3paboTke peKOMEHIAIN [0 PallMOHATIBLHOMY
HCIIOJIb30BaHUIO IIPUPOJHBIX PECYPCOB.

Paboma evinonnena npu noodepoicke epanma PODU-Mone—a Ne 09-04-90213.
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