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LEMUoNkE3NkL

Phuyp  wpphwmlwimpmbp: Upnh  dudwbwluppowimid  pungpuhwd
opuyhlt ptunipuikph uywodwi b opuyhtt Eynhwdwlupgipnh phigpunugdui

hwpgkpt wdpnne wptwphnud pruyyuwhywwjut wrwyk] muquwyuwhwpnyg b
wnwolwhbpp Mughptbph swppnud Ei: Puguemipnit sh juqunid twb dbp
tpyhpp:

Swpwéwopowith pungpuhwd oph wuktwdks wnpmnipp Uhwbw 1hg £ npp
dhpin UkS hbhwwppppmipnit E ubpuyugpl) hswbu ghnwlub, wjbiwybu
puwywhywbwlul, nbnbuwlwl, unghwjuljui, wnnnowwwhwlwl,
nhlpkwughni b wy nkuwblyniuubphg:

Ubgju] nuwuph ulqpubkphtt  hpuuwbugqus bEpipupwbw-hudbubpuljui
twhiwgstpp hwighgphtt Uhwtw 1£h dwupnuljh hokgdwtp 19.2 d-nyg (1933-
1981pp.  hhutwlwh hokguwb thniy), nph wpynibpnid nknh nibkgui 1&h Alw-
suthwlul, hhyppndhqhulwh, hhnpophthwlwt b hhgpoljktuwpubiului
gniguihoikph thnthnjunipnibibp. hhnpnitynhwdwlwpgnp Eupwplytg
twhwnbyp sniikignn Eupndugdwi (Crobogaukos, 1951, 1955; Mapkocss, 1959;
Jlerosuy, 1968, 1979; Ilapmapos, 1979; T'esamsan, 1979, 1983 a, 6, 1984 a; CumoHsH,
1981; Ocrposckuit, 1983 a, 6, 1984, 1985; Orauecsn, Ilapmapos, 1986 a; Oranecss,
1994): Lénmud pupwgnn puguuwlwb wpngbutbph dindugdwtt b Jhdwlh
pupbjuut  bywwnwlny dknbwpydws dhgnguenidubph wpyniipnid  opp
dwuppuyp dpty 1991 p. (Quniuwgdwt thny) pupdpugdtg 1.2 U-ny, npht
hwonpntg npny YJuwplnp hhnpobyninghwfub  wpngbuubph  Juynibwgnudp:
Uuwluytt 1990-wjut pyuwlwbitphtt Epypnud whpnn wbnbuwlwi dguudwudh
wuydwbtpnid Jkpujuydtg 18hg hunbkuuhy gpwnp, nph hinbwpnyg dhigh 2000 .
(nyuwlui hotguwb thny) Ubwbw 1dh dwwpnulyn hotgytg tu 2.3 U-ny, b
wpdwtwqpytghtt hhppnkyninghwljwt ypngthutbph tnp junpp jpwjunnidubp:

L&p  phwlut nhdhuh Jhpulubqudwb  bwwwnwyny npnpdlp E ppuw
dwljupnulyp pupdpuguby 6 U-ng b dhtish 2031 p. wy hwugity 1903.5 U: Uithwyn
E np opp dwlwuppuyh pwpdpugnudp dbwswhwlwi thnthnjunipniatiph htin
Ukljinkn whunp b hwiqkgh hhgpndhqhjwlwi, hhgpnphuhwlub b wpyniipnid
hhppnijEhuwpwtwfwi unp thnthnpunipniaitiph: Unwu Ynndhg oph dwjupnguljh
pupdpugdwub  wpyniupmd  wpwowgws  opwdwsl  wmwpwspukpp  (unp
phnwnnwbpp) hpklg htppht juqnb 1&p Byninghwljub Jhdwyh Jpu, hugp pehun
Yuplnpnud £ wpgh thinynd 1£h hwdwwywpthwl ntunidbwuhpogpyoiip:

Ulwtw (dnd BJupndwugdwut ypnghubph pupwugph ntunidtwuhpnipniup
npnowlhnpku wnlgynid k $hunnyuuintiwgh hwdwlgnipju
htunwqgnuinipjuip, npht £ ywnjwinud wewebuyhtt wpnyniuph unbnddwt nhpp,
hul tpu nbuwluwihtt b pubwwlwt wpdtpubpp Wuydwbwynpnid Eu ipndhly
onpwjh dniuljghntiwy hwnlnipniuukpp:

Uphrunnwiliph bgunwlp pagwhwynk] Ulwbw 1&h dhunnugjubiljinniwghb
hwdwljignipjut qupqugwt wnwidtiwhwnlmpiniutpp oph  dwljupnuljh
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pupdpugdub wuydwbtbkpnud b quuwhwwnt) (hduntynhwdwlupgh Jhdwlp wpnh
dudwtuljuppowtinid (2004-2010 pp.), nph hpujwhwgdwt hwdwp wpwewnpyty
tu htanlywy fubiphpbbpp

- Uhwbw 1&h opubtyninghwljub hbnwgnunnipniuubph gqundwlub yniph,
hisybu twl $huinyjujunnth Enpnighnt uniyghuhwyh ntunidbwuppnipnd,

- $hunnyuuintiwgh hwdwljtgnipjui $inphunhy
nunidtwuhpnipniiubph hpujwiwgnid,

- $hunyjutyunntughtt hwdwlbgnipjut pwtwuwliut qupqugdub, wyy
pynud”  plupwtwlh, Yhuwquigiush b ppndhy  «a-h phtuwdhlugh
nunidbwuhpnd, hsybu twb 1&h opuwpkpunid dhnnujjuajnnih puwbwluljui
gniguihpubiph ninnuhwjwug puphudusdnipjut ghtwdhljuyh ntuntdbwuhpnud,

- Juyunwlwbws ephudmnubpny 16h oph «bwnluwi» hhnmwgqnuinipmit b
htwpuwynp ywuwwndwnubph Ybpnidnipnil,

- dhunyjuwblunntughtt  hwdwligmpuit b ppw  wpwbdhtt  hadpkpp
qupqugiwt  Jpw  vhgwiuyph npny phnwnpy b wphnnhy - gnpénlubph
wqnlignipjut puguwhwynnid,

- onh dwljwppuyh pupdpugdut wuydwbbbpomd Ubwbw 1£h Eyninghufjui
Jhdwlih ghwhwnnud:

Qpunwlhwl  Gopnypp: Unwoht  wiqud  Ulbwtw  1§h dwlupnulh
pupdpugdut  wuydwbibpmd  hbunwgnugl]p B Shunyjujnntught
hwdwltgnipjul thnthnjunipjutt ophtwswhnipniubpp, hwdwlignipjut b tpu
wnwbdhl judpbph qupqugdwi nhtwdhlwb, bpw wnbkuwlught uniyghupulb,
npuljujub m pwhwlulwb gniguhputph juwp epwbynhwdwlupgnid npny
wphnwhl b phninhly gnpéniiubph hbtwn:

Unwohtt whqud hbwnwgnunygl) t bhnnyjuijunbiuhtt hwdwlbgnipyut b
pw  wpwudhtt judpbph  qupqugdwt phtwdhut (&h oph  dwlwpnulh
pupdpugdwt’ 2004-2010 pp. dwdwbwljuhwwnjwénid b juwwpyt] E 1&h
npndwjimpjutt mwppkp thoybpmd (hhdbwljwt hobgdwb thni' 1933-1981pp.,
Juynibwugdw’ 1982-1991 pp., Ypjuwlui hebgdwb' 1992-1995 pp.) b wphh
dudwtmljupopowinid  dpunnyjubljununh  umljghuhuyh hudbdwwnwlub
JEpnidnipnii:

dbphwinty £ Jdhgw]uyph npnp phnnhly b wphnwnhly gnpénuubkph nkpp
dhinnyuuljnnnuh b tpw wpwbdht fdpkph npujulwt o pwhwlwulub
gniguihoubph thnthnjumpjut gnpdnid bt qghwhwwndl] tpuwtg dhol wnlw
Juwpujuénipinip:

Upjuuwnnwmbph wkuwmlmb b Stuulpul fpwlwlnipim p: Shinnujutljnnith
thnthnjunipju ophttwswthnipniiubph pugwhuwynnudp Uk wpwbwlnipini niih
Ulwtw 14h  Eynhwdwlwupgh YJpw dwppushtt  gnpénth  wqpbgnipjul
Ubjuwtuhquutph  pugwhwjudwl, Eynhwdwlupgnd  tnthnjunipnibbph
Juwijiwnbudwt b pupwgnn  wypnghutbph Juowjuwpdwi  Jhongunnidubph

hpuwjuwbwgdwb, puguwuwlub wpnghuubph Yuwihwpgbdwb, ¢ph  npwlh



pupbjuydwb, hisybu twl 1&h onipp wpynibwpbpulwb, Eukpginhl, nonglwb b
nbwnbkunipjut wj] npnpuntkpnid nwghnbiw) oqunugnpstint qnpéphipwugnid:

Zhnmwqnuinippnibibph wpyniupubpp jhwdwpit Uhwbw 1€h puquudju
nunidbwuhpmpiniuuiph wpyniupnid Abwynpyws ndjujubkpp pwlyp, npuip
wl  Yuwpnn G oquuwgnpdyl] opwlktuwpwinmipjub, opwkyninghuyh b
pluoqurugnpsuiwie nbwnbuwghwunipjui nuupbpwgubph niuntdiwlui
Spugpbpnud:

Upjuunnmuiiph thnpdwhunfiwuwn oy bp: Zkwmwgnuinipjnibubph

wpmniupubpp piiuplyty B’
- 22 QUU Uhtinuwiwpwinmpjut b hhgpnkyninghuyh ghnnwljut YEunpns

NNUY-h Zhgpnkyninghuyh b djbwpwinipjut htunnhnninh ghnnwljwb junphphh
thunbpnud,

- 22 20U Uhuguwiwpwinipjut b hhgpnkyninghuyh ghnnwlfwb YEuwnpnus
NNUY-h ghinuljuts anphpnh thunbpnud,

- BN2 tyninghwyh wdphnuh ghnwlwi janphpgh thunbpnud, husybu bwb

- «Bynnghuyh b punipjull  ywhwywinipjut Yuwpbnpoippiap  juynil
qupquguwt hipwjupnid» (Gplwt, 20-21 unytdpkp, 2008),

- «3ydeHHe U OCBOEHHE MOPCKMX M HA3eMHBIX OSKOCHCTEM B YCIOBHSX

apKTUYeCKOTO U apUJHOrO KiuMara», 6-10 uiona 2011 r., Pocros-na [Jlony,

- DKosoruyeckas Ge30IaCHOCTh IIPUMOPCKUX PErMOHOB (IIOPTHI, Geperosaiura,
pexpeauus, Mapukyiabrypa) PocroB-ma [Jomy, 5-8 wumrons 2012 r. dhpwqquypl
ghiwdnnnyubtph pupwugpnud:

Uwnkiwpinunippul Sunjugp b jupmgiwépp: Unbkiwhimunipniip juqdjws

£ ubpwdmpinithg, 6  quhg, Gqpuliwgmipinititiphg,  oquugnpddwus
gpujwiunipjut guulhg b hwykqusutphg: Usjnwwnnipniinid ubpunyws Eu 66

Wup b 4 wynuuwl: Unbtwjnumpyut pighwingp Swuyp juqunud 142
hwdwlwunpgsuyht Le: Fpujumipjub gult pungpynud £ 178 wunit huyptiwljui
b wpnwuwhdwiyut hpwnwpwlnudubn:

Zpuguwpwlnidikpp: Unkuwjununipjut phduyng nnyugpdb £ 8 ghnnwuljub
wpluwinnipnil:

QLNR 1. UGYULU LKP 2P CNEUNTNGPUYUL FLNREUSDPIT

Qunid npynud £ Uhwbw 1&h hhgpotyninghwlwi punipughpp’ ujuwsd 1&h
olhgnunnd thnijhg Uptish wpnh dudwbwlwopewin:

PipJws  Eu  wwppkp dudwbwluwopowuttpnid  hhpponkyninghwuljut
gmgutihotbph thnthnjumpynibibpp’ juuqws 1£h dwupqulh wwnwbndabph b
upw Ejunpndugdwi htwn:



GLNP 2. LBNREEL TY UGRNTLEN

Usluwnwtiph hwdwp npybu Wnip Swouyl) £ Ubwbw (£h dhuinyjuynnip:
‘Uniph hwqupp Juwnwpyt) £ 2004-2010 pp. dadwbwjuhwngusnd:

2004 p. uunipwnnidt hpwlwbwgyl) b 14h Gplint hwndusutph whwdbpd
opowtiinhg: MEwghwh (2005-2010 pp.) wdnwubkpp Jhpgdt] i Oninbbph
punndbnpny Onpp Ulwth N 4 b Uks Ulwuh N 22 uwnwghntwp juywbubphg,
snpu hpdtwlwb  junpmipnibbphg. dwibpbuwghtt okpn, 10 o, 20 d U
hwwnwludbpd gnuh:  Udnpubph  bwpbtwljuwi b hbknwqu  dowlnudi
hpwluwiwglt] £ pun hhnpotyninghuynd punniijws dbpnnhljuyh (A6axymos,
1983; Cyzusrnuna, 2005):

Upmyniupubph Jhdwljugpuljutt bpnidnmipniin juwnwpyl) b Statistica 6
dpugpuyht thwplph dhongnd:

GLORN 3. SPSNNLTLYSOALE ONONNNRESNPULLENT UBIULU L&k
SCNHUSLNRESUL SUCREE UUYU M UYL NPT

Uh pwpp hbnhtwlutph (Muxeesa, 1983, 1996 a; Muneesa, Murpomosbckasd,
2002; T'paues, 2002: http://lin.irk.ru/grachev/t3_1.htm; Jlerckas, 2004; Baxxerosa, 2006;
Cynuunsiga, 2005; Cromnuk, Macrennukos, 2012; Cautsko, 2004, 2006)
htunwgnuunipmibtbpp gnyg bu wydbk, np  opudpwpubph  Ejunpndugdwip
qnigpipug wknh i nmubkund dpunnyjubljunnuh pwbtwulwt gnigumuhputph
thnthnjunipniblp, ghudnd Bu npuljului junpp JEpuwupnignidubp,
nnuhtwbin ynuwtputikiph hwpwpbpulgnipju witwhiwun by
thnthnjunipnibibp’ hisybu wkuwuyht, wjbybu b jpdpughtt dwupguljukpnd,
wybjwinid £ Hupndwugdwtn  gnigwihpy hwiphuwgnn — wjwblnntught
ophuninubnh nkuwlubph phip:

Ulwtw 1&h dhuinyuijunnh qupqugdwi puquudju (1933-2010 pp.)
htinwgnunipnibtbph wpynipubph YEpnidnipiniup gnyg L wydlk), np dwght
Eynhwdwlupgh EHupndwgdwis wwppbp  oygbpod wbnh B nlubkgly
Shunnyuilunuh  pyuwpwtwlh b YEuluwquiqush  tothnjunipmniitbp
(Bragumuposa, 1947; Crpoiikuua, 1952; Memkosa, 1962; TamGapsH, 1968 a, 6,
Jlerosuy, 1968, 1979; Muanakauan, 1984; Huxynuna, Muanakausas, 1984; Ilapmapos,
1979, 1984; Baprauss, 1993; Muxaenss, 1996; I'ambapsx, 2001):

L&h othgnuipnd thnynid (1939-1947 pe.) hwdwlbgnipmniinid puwbwlwuybu
glipwlpnnid thu ghwnnduyhtt 9phunintubkpp, hull npuljuybu wpwyk) puqiuqui
En qubiwy ophuninutph junwdpp: Fhwinndwghtitbphg dwunwjyulju qupqugudui
tht hwutmd Asterionella formosa, Stephanodiscus astrae W Cyclotella ghnh
wnbuwlubtpp, Yuwbwys ophuninubtphg' Gloeococcus schroeteri, Oocystis lacustris,
O. solitaria, O. Novae-Semliae, Dictyosphaerium ehrenbergianum, Ankistrodesmus
falcatus whuwlubpp, Yuwwuwlwbws ophdninutphg' Aphanothece clathrata
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(Bragumuposa, 1947;  Crpoiikuma, 1952): Zwdwlhkgmput pwhwluljul
qupqugiuip mwpdu pupwgpnid punpny kp tpkp wnwybkjugnyb gniguthy.
wnwohtt b guwynp wnwybjugny peulnudp ghuynd tp qupbwbp’ wwphy-
dwjhu wdhuttiphtt phwwnndught gphunintkph pnint qupqugdut yuydwbtbpnid
(muihtwinn  nwbuwlyp Asterionella formosa-u tp), bpypnpnyp'  ognuwnuptt b
wuydwbwynpqus tp Juwbws ophuninutph dbdwpwbwl pwqUugdwudp, huy
Eppnpnp’  ungbdpbp wduhl, Gpp unphg ghpulpnonid  Eht phwwnndwght
ophuninubpp, wpwykjugnyt tpwbwlnipnih niukp Stephanodiscusn:

1956-1958 pp., tpp 14h onp dwlwpnulu hotgdky Ep 12 dbkwpnd,
dShunnywuljunnuuhtt  hwdwltgnipniunid  wpdwbwgpdty & dh  pwpp
thnthnjunipynibiitbp (Memkosa, 1962), npnughg k' $hunnyjutjuinth npuljuutu
wykih puquuqui nuntiwp b tpw hwdwpnudp twpehinod shwinhwynn dh owpp
nbuwljubpny, hswbu bwlb hwdwlkgnipmniuhg (&bt pinpny npny nbkuwlukph
nnipudnnudp:

Unwyt) (nipg thnthnhunipinitiibpp mbnh G kgl 1964 pyuljuthg ujuws,
tpp opp dwluppult pokgyky tp 16-17 U-ny, b (dnud wpdwbwgpdnd Ep
«<wnnud»' h hwohy Juyunwlwbws ¢phuninutph Ejwupndugdwb gniguithy
hwunhuwgnn npny wmbuwlikph pnint qupquguiwi (Jleroswmd, 1979; Ilapmapos,
1979; Oranecsiz, Kasapsu, 1986). 1964 p.' Anabaena flos-aquae-ny, 1965 p.' Anabaena
Lemmermanii-ny, 1974 p." Aphanizomenon flos-aquae-ny: Uhusl 1970-wljut
pYwlwittph Jbpep ghugnd Ep twb hwdwlignipjut jEiuwpuqluquiunipiui
hwdwipnid  gphudnintibph  gqpbpt ponp fadphkph  Ukpyuywugnighsutpnd,
hwdwljgnipjul pwbwluljub gnguihoubph wg (Unin 10 wuquud ojhgnuipnd
oppwith  htwn  hwdbdwwnws), pnidhtwbn  Yndyibpup  JEpuupnignidubp,
ukqnuught nhttwdhuwgh wknuownpdbp b wyt:

Ulwtw (&nd juplnpugnyi thnthnjunipynibtbiphg tp 1983 p. hniuhupt
Ywbws ophunin Binuclearia lauterbornii-h hwynbybip b pwtwlulwb qquih
qupqugnidp (&nid (Muarakauas, 1984):

L& juynibwgdwt dudwbwluopowunid (1990-1991 pp.) $hunnuyjjuijnnip
hhdtwlut pununphsp hwinhuwgl; ko jwbws ¢phuminubpp, npnughg ubs
ubpppnud o mibbkghy  Binuclearia  lauterbornii-u,  Crucigenia  quadrata-u:
TYhwwnndwjht gphuninutinhg Uks & tinty Asterionella formosa, Stephanodiscus astrae,
Cyclotella kutzingiana wbuwlubph nbkpp, Juwuyunwlwbwsutphg' Aphanothece
clathrata-h ntpp (Mukaesnsas, 1996):

Ulwtw 1£h dwjuppuyh hpjuulut hobguwt muphubphtt® 1995-1999 pp. Lu
npuluybu  wyph Eu phll] Juwbwy b phwwnndwihtt  gphudmnubpp: Ujy
dudwtwljuwhwnyguwsnid nhunydb) Ehunyjuijunth puwtuljuljwi gniguihpubtph
qquih wé&: Zwwnlwipwlwh b tnk) Binuclearia lauterborni-h wtbwjuwnby
putwuwlwh qupgugnidp hbnwgnunus nne spowunid, npp hwunhuwgl) k
Juynit gnUptiwbn mbuwl]® hywbu npny wnwbdht ubgnuubkpht, wbybu §
nwpju  Jupjuspny: Usph bt puyly twb Melosira granulata, Synedra sp.,
Stephanodiscus astrae, Fragilaria crotonensis, Botryococcus braunii wkuwlpp:
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mBacillariophyta

mBacillariophyta
1947 9,4 u Chlorophyta 1958

m Chlorophyta

=l ® Cyanophyta

m Cyanophyta
28,5 ‘

68,1 62,4
m Bacillariophyta 0,7 16,5 mBacillariophyta
1961 79 H Chlorophyta 1973 H Chlorophyta
24,8 u Cyanophyta ® Cyanophyta
K“ .
67,3 37,7
11,6 mBacillariophyta m Bacillariophyta
1980 = Chlorophyta 1991 u Chlorophyta
11,9 w Cyanophyta = Cyanophyta
= Uy = Uy
11,9 64,6 42,8 50,4
mBacillariophytal = Bacillariophyta
1995 2~ 01 = Chlorophyta 1999 = Chlorophyta
= Cyanophyta = Cyanophyta
Uy = Uy
32,2
65,7 87,7
12 = Bacillariophyta 12 = Bacillariophyta
2005 m Chlorophyta 2010 u Chlorophyta
Cyanophyta Cyanophyta
48
40 40

Lhwp 1. Uhwtw 1€h $huinyjuuniuh hhdtwwt pdpbph dwubwpwdhuubph
(pun YEuuwquiuqyush wpdtputph) thnthnfunipniubpp wnwpphp
dudwbwljuopowiubpnud:



QLN 4. UGYULU LEP $PSNNLULUSALUSPL ZUUUYESNRE3UL
SLOCPUSPY GULUL

Shunyuunniiughtt - hwdwlbgnipjuin  wmbkuwluyhtt juqut  hpkupg
ubpuyugunud  E opwkynhwdwlwupgbph Jhdwlp pumipwgpnn qonpénuubph
hwdwlgqus thnluwgnbtgnipjul, npnduyjunipju dwlupnulh 11
wnunnunyjudnipjut wunhdwih htnbkqpu) gniguihy (Bacumsesa-Kpamuna u gp.,
1997; Oxanxun, Crapuesa, 2004):

2004-2010 pp. dudwbtwlwhwwnjuémd wpdwiwgpyt] b ophuninubtph 164
wbuwl, npnighg 83-n (50%) nhwwindwghl, 54-p Yubws (33%) b 16-p (10%)
Juyunwliwiws  ophuninubtph  pwdhuubtphg:  Yhwwndught  9phuninubtph
npujulwt - ghpwluymup  (&p wpgh ppewth phinyjwbljnntwghl
hwdwljgnipjul wnwduwhwnlnipniutiinhg Uk b

Qnhuninubpp wuwnuik) Eu 13 quuh, 15 Yupgh, 37 puwnwithph b 79 ghnh:

Updwbwgpjué wmbuwfubph dbke, pun dwlbplnipughtt opkph npulph
Eyninghwljutt nuuwljupglut vwinnuiljh, 68-p (41%-np) hwinhuwinud ku wju
Jud uy swthny wnunnunguwsé optiph YEuuwhiunhlwwnnp wkuwlubkp, npnughg 31-n
(punhwuniphp 18%-p) f-Ukgnuwuynnp L, wyuhpt punn mpnduyunipjub uvwtnnulh
huwdwywunwupwind & digntdupnd/tdupnd  opudpupiinhl, Jud puwn
wnunnunjudmpjult wunhfwuth' punpny L pujulwbtwsuth dwpniphg - poy
wnunnunyud opkphi:

Ulwtw 1dh  dhunyuijunuh npwluluit  juqund  Juplhnpugnyi
thnthnpunipniiibphg b Yubwy ophunin Scenedesmus obtusus-h L nhwwnnuuyht
Cyclotella stelligera-h wnwghtt wiquu wpdwbwgpnudp (4nwd, hywhu twb
twhljhunid dhwyt whphbhunntught b (hE puthynn ghnkph $hnnujulnnught
hwdwltgnipniiubpnid hwinhwynn dh owpp wkuwlubph wpdwbwgpnudp 1&p
whjughwnud (Zndubithywt b nip., 2011):

ALNRu 5. $PSNNLULYUSNLUSHL 2UUUYESNRESUL QUMAUSUUL
2PLUURYUL 2004-2010 @@, CLYUD UUULUYUZUSIUONRU

5.1. hunyjutjunnuyght hwdwligm pjut pwtulwljwuh gniguithoukph
(plupwtimy, Yriuwquiqjus) nhtwdhlwt 2004-2010 pp.
pujud dudwbwjuhwnyudnid

5.1.1. dpunyjubjuniughtt hulwljigm pjut pwhwlwlwmb gnigmithoukph
(pYwpwbuy, JEiuwquiqjus) nhtwdhljub 2004 p.

2004 p. htnwgnunjws ospowinid phunnyjuujuinith dhoht pyuwpwtwlyp
Juqut) k dnn 1867 hwq. pe./, hul] Yhuwmquiqdusdp' 5,89 ¢/ Uks Ulwuh



puwtwlulwh wpdbpubpp qquihnpku ghpwquigl; tu 14h djniu hwwndwsh
hwdwywwnwupwub gnigmithpubpp:

Updwtwgpdt] E $hunyjubjuntiuyht  hwdwljbignipjut  puwtwulut
qupqugiut btpynt wpwybjugnyt gnigutthy. ®npp Ubwinid wwphihtt b
ubwyubdpbp-hnjubkdpip wdhubtiph, hul ULsS Uhwinud® hnijhu b ubyunbdpbp
wdhutbpht: @npp Ulwbinud wpdws wduhl ghpuljuyl)] tu ghwnndwghbubpp,
npnughg nnuhttwtnn mbuwly b hwinhuwgh) Stephanodiscus astrae-u: Gplpnpy
nbnnud  hwingku B Byl Yuwbwy ophunintbpp, npnughg wnwybjugnyl
pwbwulmpinit niikighy £ Oocystis spp.:

Uts Ulwinud dpunnyjubljnuinih  wnwghti  pwbwlwlwt  prulnudp
wuydwbwynpqus b nkp Juwbws ophuninubph, dwubwynpuwbtu, Oocystis ghnh
ubpuyugnighsuiph pnint qupqugdwdp: Gplpnpny pwhwliulub  peulnudp
Juwyws k£ Enk) phwnnduyghtt b juyunwlwiws ophdninttph qupgugdudp. wyu
duwdwtwl] L wpdwbwqplt] dhnnuyutjnnh wpwbjugnyt pwbhwluljui
gniguihobpp nwupyw Yupguspny:

5.1.2. Shuinyjuiljuniughtt hwiwlkgnmpjub pubwljuljwt gnmguhgutph
(pYwpwbuy, jEiuwquiqjus) nhtwdhljuib 2005 p.

Updwtwgpyt; t ophunmnubtph qupqugdwb btpkp dwpupunid: Unweht
pwiwlulwub pruljnidp nhindt) k hnithuptt® h hwohy Yubwy ophunintph pnint
qupqugiui: Fkpwlu nhpp wpwbdhtt wkuwlubphg qpuyt) Bt Oocystis ghnh
ubpuyugnighsutpp (punhwinip pywpwtmlh 57% b Yhuuwquuqyush 73%-p):
Cunn pYuwpwiwlh unippnuptimbinn hwinhuwgt] Eu juyunuwlubwy ephuninubpp
(punhwtniph 19 %-p), npnug Uke wnwyby wsph b puyty Aphanothece clathrata-u:

Quipquguult Uniu wnwybjugnyt gniguwihop qpuigyl] b ubwubdpkpht.
®Onpp Ulwunud ounphhy juwunwlwbwy ophuninubnh Aphanothece clathrata,
Microcystis  aeruginosa, Aphanizomenon flos-aquae, Anabaena lemmermanii
wnbkuwljutph pnintt qupgqugdwi, huly 1£h dnie hwngusnud® yuydwbwdnpgus
phwwnndughtt oppuminbph pwbhwlwlwt Jtpkpny (mnuhtwbn  Ynduykpup®
Melosira granulata, Coelastrum microporum):

Mutlunntughtt oppumnubph qupquguiwb bppnpn Jepkpp qpubgyl] &
hnlunbdpkppt. gbpuljuyt) i phwnndughiitpp: Unwtdht mbuwljutnhg gbpulw
nhpp k gqpulby ghwnndwiht Melosira granulata-u, npybu unipnnuhbiwbinn inkuwly
hwntu t kYt Cyclorella spp.n:

5.1.3. Shunyuuljuniughtt hwiwlbgnpjuh pubwuljwuwt gniguwuhsukph
(pyupwibuy, JEtuwquiqjus) nhtwdhljut 2006 p.

2006 p. htnwgnunipjniutkpp ujuyt) b hnyhuhg, Epp (&nud wknh niukp oph
<wunnud» Juyunwlwbwy ophumin Aphanizomenon flos-aquae-h pubwljuljut
poinl  qupqugdut  wwwdweny: Uju wduhtt b gqpubgdl] pYwpwbwlh
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wnwybjugnyt  gnigwthpp  htwnwgnuyws  oppwth  hwdwp®  dwlkpkuught
otipunud juqubtiny wbtih pwt 24 Uju. pe./: Aphanizomenon flos-aquae-u [jmquky k
hwdwltgnipjul pupwiwlh 93% b Yhuuwquiugdush 67%-p, hul Ukl wlhu wig
wjb Ynpgpky £ pp nbpp’ juqlting pughwimp plupwiwyh pigudtup 5%-p: Nng
wdwnwyht ukqnih wdthnthws ndjutkpp gnyg Eu wwhu, np @npp Uhwbnwd puwn
pYywpwtwlh mouhtwtnt] i juyunwlwbws  ophdnnubpp’ Juqubing
nunhwinip gnigmthph 88 %-n, hul puwn Jhiuwquiqush ghpuljw nhpp gpuyty
kU Yutws ophuninubipp (51%):

znhukdpkpht 1&h Epyne hwndusttpoud gnuihtwbnt) o ghwnndwghubbpp,
dwutwynpuwbtu, Cyclotella ginh ubkpyuywugnighsubpn b Stephanodiscus astrae-u nu
S.hantzschii-u, unjtdpiphtt’ Ywtwy oppunintubpp, hul] wpwtdhtt nbkuwljutkphg pun
pYywpwtwljh Cyclotella gbnh ubkpluwjugnighstbpp, pun Jhuuwquuqush ®npp
Ulwund ghpuluyty & Oocystis ghinh wkuwlutpp, huly 1£h dnie hwndusnud®

Scenedesmus obtusus:

5.1.4. Shunyjuiljuniughtt hwdwlkgmpjuh pubwljulwt gnmguhsutph
(pywpwibuy, JEuwquiqjus) nhtwdhljut 2007 p.

2007 p. wph E pull) Yubwy ophunintbpnh gipuljuydwdp, husp punpny k 1£ht
uuws 1980-wjutt pywlwubtph tpypnpn Yhuhg: Uwghuhtt ®@npp Ubwbnud
Juwbws ophuninubpp Yuqul] B pughwinip  pwpwbwlh onipg 80%-p
puphwinip YEuuwquiqush 85%-p, Uks Uhwinud' hudwwywwnwupiwbwpup
81% U 83 %: Usph tu nulky Oocystis spp., Binuclearia lauterbornii, Coelastrum
microporum, Ankistrodesmus spp. wkuwljubpn:

znijhuhtt wbwy gphuniptbph tkpppoudp pinhwinip pdwpwbwynid juquly
E 78% ®npp Ulwiniwd b 75% ULs Ulwbnwd: Cunn Yhhuwquiqush 1£p Eplne
hwwnqusubtpnid b wyu junudpp Yuqul] b pughwbniph 83%-p: Unwhdhi
nbkuwljutiphg UkS towbwlnipinit ku niikgh] Yutwy ophunintitiphg Oocystis spp.,
Coelastrum microporum, Ankistrodesmus spp. L1 Jwupinnwlwuwsutphg' Aphanothece
clathrata: Ognuunuhtt ®npp Ubwuh dpunnyjubljuntughtt hwdwltgnipmniind
owpnibwlyt] E Jubwy ophuninubph ghpuluyniudp, hul unippndhtiwbn junidpp
ypyhtt btk Eo juyunuiuwbwsitpp: Unwbdht wbkuwlubkphg gbpulpnt] b
Aphanothece clathrata-u:

Znlubdpiphtt ULs Ulwunid wpwybjugnyi ywbwlmpmni niukgh; tu
phwwnndughtt  oppuninibpp  (46%), hull 16h  Unwu hwndudnd®  YJubwy
ophuninubnh punidpp (56% L 67%):



5.1.5. Shuinyjuiljuniughtt hwiwlkgnpjub pubwljuljwt gnmguihguitph
(pYupwbimy, Yriuwquiqiws) nphtwdhljwt 2008-2010 pp. puljusd
dudwbwljuhungubnmd

2008 p. gqpuigdl) L dhunuyublunnth puduluwb pwpdp pwbwlului
gnigwihokp, npnup wpbwbuyht ukiqnuhtt Ypdwnydl] o dnn 2 wihqud: Cuwn
pYwpwtwlh ghpuluwyby b Crucigenia gquadrata-u, pun Yhtuwquigush® Oocysis
ginh  ubpyuwjugmghsubpp: Uptwbwyhtt  wjubfuntt  wsph L puyly
Juyunulutwsitnh ghipulumpjudp, npnup Juqul] o hwdwlbgnipjut
pYwpwtwljh 68%-p b Yhuwquuggush 58%-p: Unwybjmgnyu pwbwlnipinil
niubtghy t Aphanothece clathrata-u:

2009 p. dwghupt Ywbwy ophuninubph punudpp Juqul] £ hwdwlkgnipiut
Uhohtt pYwpwiwlyh 68%-p L dhoht Yhuuwqubqqush 66%-p: Unwhdhl
nmbuwljutbiphg pun pYwpwiwyh wpwybjmgnyi pwbwlmpnit niubkgh; b
Cyclotella  spp., pun Jhuuwquiugqush gqhpwlugly tu  Oocysis  ghnh
ukpluymgmghsubpp:

Znlpnbdpkptt wgph L puylky] ophumntbph pwgunhl gusp puwbwlulwb
qupqugiunlp: Fhpuljw nhpp pun plwpubwlh gpuly ki juynwlubwy, huy
punn Jhuuwquiqush' Yubws ophuninutph pudpbpp: Unwtdhtt mbuwlubphg
wnwybjugny bpwbwlnipinil, husytu b 2007 p., niukgh) © Aphanothece clathrata:
Thwunndwjhttbph  judpnid - wpwdbjugnyn thpgpoud mikgl] B gkaphly
ubipyuyugnighsutin Cyclotella spp. W Stephanodiscus astrae:

Unjtdpbiphtt hmdwlgnipmniunid qipwluyt) E jubwy ophuninutiph unudpp®
Juqutny pughwinip pdupwiwlh 40.4% b jhuuwquiqush 46%-p: Unwudht
nbuwljutbiphg wpwybjugny  towbwlnipmnit  nikighy b Oocysis  ghnh
ubpluyugnighsubpp nuwn Yhuuwquuqjush i1 Cyclotella gtinh
Ubpywyugnighstbpp’ pun pwpwbiwlh:

2010 p.: dShunwyuilnnih Jhuwquiqush wpwdbjugnylt gniguithop
gpuigyt) E dwpunht @npp Uhwbnwd (3.26 ¢/u?), hull hofunbtdpkphtt Uks Uhwtnd
wpdwiwmqpyty £ pywpwtwljh  wpwybjugnyt  gniguwthop (13188 po./p):
Shuinyunnh qupqugiut quphwbughtt ppnidp juydws k Enk) gknphy
phwwnndwyhuttph puwbwuiui pnint qupqugdudp, npnip dwpnht juqdl Ea
puphwinip pwpwbwyh 70%-p b YEuuwquuqush 73%-n: Shpulw nhppnd
hwuntu t tYky Stephanodiscus astrae-u’ Yuqubny punhwuniph 46%-p L 65%-p
hwdwywwnwupwbwpwp: Unippnudptiwbn pun pyuwpwtmyjh hwiinhuwgl] Eu
Cyclotella gbinh mbuwljukpp:

Uwphiht (dnwd ghpufuyty Eu ubws ophuninubtpp: @npp Uhwinid wnwtidht
nbkuwljutiphg pun pYupwbiulh wnwewwnwp nhppnwd hwintu b thky Cyclotella-:
Cunn YEuuwquiqush wnwbjugnyt tpwhwlnipnit niukgk) G Oocystis ginh
ubpuyugnighsubpp: L&h dniu hwnduénid  wowdbjuwybu wsph b pull
Aphanothece clathrata-u:



znmhuhtt b bholubdpiphtt  pwpmibwldl; t Ywbws  ephuninubph
ghpuluwnipmitp:  Zoitbhuhtt wowdbjugnyt  bywhwlnipmt  wpwbdhh
wnbuwlutiphg pun pyuwpwbwlh nubgh) L Crucigenia quadrata-u, hull puwn
YEuuwquuqyush® Oocystis spp.-p: Znljnbdpbphtt (&nud gkpulyw nhpp b gpuadty
Binuclearia lauterbornii-u:

Ujuyhuny, hbnmwgqnuujws wwphubph dhttngt dudwtwjuwhwndusttponid
Shunnywulunnuwhtt hwdwlhbgnipmniinid  nhndlp o gndhtwbntbph
nbnuunid ny dhuyt nwbuwlugh, wpl judpughtt dwuwppuyikpnd, npp
npnowlhnpklt Ypk) £ hbnwnupd punyp. dwubtwynpuybu, 2005 p. wdwundu
ukqnuhtt @npp Ubhwinud pubtwluwbu ghpuljuyl) i jutwy ophunintbpp, npnup
2006 p. gipwlw nhpp gpuyl) b vhuwyt pun jEiuwquigush, pun pupwiwljh
wnwownwp funidp hwinhuwgl] i Juyunwwbwsubpp: 2007 p. uluws
hwdwltgnipniunid Yphht gndhtiwbin nhpp gpudby B ubiws ophunintbpp:

Zunuwipwlub Lt ophudminubtph judpiph U wpwtdhtt wkuwlubkph nkph
thnthnpunipnitip hblnwgnungusé mwphubph hnljunbdptp wdupt: Ujuwtu, 2005 p.
hwdwltgnipniinid  gnudptiwtinn ghpp qpudnud Eht  ghwwnndwghbiubpp, huly
wnwbdhl mbuwlubnhg' Melosira granulata-u, 2006 . hnljnbkuptpht bu ghpulugty
tp  ghwundwhtt  ophuninbtph  junudpp, uwluyt  wpwbdhtt  wnkuwlubphg
wnwybjugnyt tpwhwlnipnit mubp Cyclotella spp.n, dhusntin Melosira-u stp
npungpyyty unyuhul umpnnuhttwintph juqunud: Upnku 2007 p. tnyb wdunid
Onpp Ulwind  wnwybjugnyt tbkpypnid  nikgh] Bu jubws  ophuninubpp,
wnwbdhl mbuwlutnhg gipuw nhpp pun JEhuwquiiqqush gpuigty khn Oocystis
gtinh Ukpyuyugnighsibpp, huy pun pYupwiwyh Crucigenia quadrata-t: Ubd
Ulwind  dptbngt  dudwbwwhwnqusnd  ghpufuyl; o ghwnndwght
ophuninubpp, dwubwynpuwtbu, pun pyupwiwlh pouhtwtnt) tu Cyclorella
gtinh ubkpYuywgnighsubpp, huly Melosira granulata-u wnwowwnwp nhpp k qpuntgpty
pun  Jhuuwqubqush: Qwuwnpklt, 2007 p. hnyunbdpipht 1&h Eplym
hwwnquwsutpnid  nhundlyp B dhunyuiljnnuh qupqugdwt  npnowlh
wnwbdtwhwnlnipnibtp, pin npod Uks Ubwinwd npnowlhnpkt Yphudly &
twhnpn kpnt nwphubph wwnlbpp: 2009 p. hnjubdpkphtt gkpulju nhpp pun
pYwpwtwlh qpuyly b juyuwlwiws ophuninubtpp, pun Jhhuwquiqqush
Juwbwsubph junudpp: Unwtdhtt wbuwlubphg wpwdbjugnyi wywbwlnipnii
mutgh) bt Aphanothece clathrata-u: 2010 p. qhipwluybk] G Yubws ophuninubpp,
npnugnid  wsph G puYl  Binuclearia lauterborni-u. W Dictyosphaerium
ehrenbergianum-n:

Utp Ynnuhg hnmwgnuinjws oppwinid dphtiinyg ghinnud nhwndby £ mwppkp
ubpyuyugnighsutiph qupgugdwi hippwithnju. 2010 p. Melosira ginh M. granulata
wnmbuwljh thnpwphunuwdp M ftafica-ny, hisybu twb 2010 p. dwpnhtt Ubwbnd
Uonwuwtiu hwuinhwnn Aphanothece clathrata-h nhpph qhenudp twpljhinud npubu
1£h whphbhuintiughtt hwdwlgnipjub thpljuyugnighs Wyupuqpjus A. stagnina-
hi
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dkpohtt mwnphukphti qquihnpkt tjwql) k 1970-wljuwt pdulwibtphg h Jkp
18h nqnuhtwtin Yndyy kpuh pununnppsubphg nhwwnndwyhe Fragilaria crotonensis-h
ntpp: Uhyntn wyy ghinh £ capucina W F. construens whuwlubpp, npnup
twpihhtimd jupwugpyty &b npytu 1&h whphppunth tkpluyugnighsutp, hul
Ubp Ynnuhg wpdwtwgpdt] npuybu tnp mbuwliutp whjwghwh hwdwp, JEpeht
wnwphubph wpwudht ukgnuubpht gipwlw ghpp b gpuyt hwdwlkgnipniind:

L&nud pwpnibwljynid B wyju Juwd wyn hbnnwgnunwé ppowtht pinpny npny
wmbuwlutph nphph  wwuwindubpp, ghudnd o obwjujhuind gondhtwtn
Unuukpuh  wnwbdhtt  wbuwlubkph  goipudnnudp . hwdwlgnipinihg.
nhunbhwnuyht  Ceratium  hirundinella-h, WYwwy Sphaerocystis schroeteri-h,
nhwwnndwjh Asterionella formosa-h tquljh jud hwqunby wpdwuwgpnudp dkp
uunubpnid fjununid E wpnh oppwinmid wyn wbuwliubph hwdwp owunhduyg
wuydwbbph puguljuynipjut dwuhe

2006 p. wpdwbwqpjus oph «Swnynudp» Aphanizomenon flos-aquae-ny,
hsybu bwh 2010 p. Npnpubph Yngnit hwpny epwokpnh «bwnynudp» Anabaena
flos-aquae-ny pny| L mwhu Bupwnpb], np npnowlh yuydwbubph wejuynipjui
nbypmd  httwpwynp L (dnwd  pupwgnn  wpngbuubph wbnupwpd nhuh
wdktwbdupnd opowlipn’ 1960-1970-wljub pp.. Zwdwlbgnipmpiinid  Yubwy
ophuninubn Ankyra anchora W A. ocellata mnjuynipiniup b wpwudht ukqnuikpht
npuig npnpwlh qupqugnidp unumd k 1950-wljut pe. ypngkutbph htwpunp
nupdbjhnipjult oqunht: Thwuynmd bt (£h dwliwppulh Ypluwlub hokgdw
nnuhtwtin Binuclearia lauterbornii-h nkph mwwnwunidutp: Upnh opowinid wju
ntuwlp Ynpgpky Ejuymb pnihtwbinh twpeyht nhppp:

Utp htunwqnuuus popnp wwphiubphtt $hunnyjuuunih jEluwquigush
wpdbpubpp, pun npnduyunipjut puipnidws vwinnujh, hwdwywwnwuppwnd
kU Ukqnuupnd opudpwptiph gniguihoh (Tpudonosa, 1990; Crursko, 2005):

1930- 1978- 1985-
1935 1982 1

‘Lwp 2. Uhwbw 1£h $huinyjubiljunth jEhuwquiqiush wpdtph (¢/U3) thnthnjunipyniiikpp
htinwgnundwl nwppbp dudwbwluopewukpnud:
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Yuplnp k£ ok $hunnyjuijuintih Yhtuwquiqush wpdtph qquih tdugnudp
(5.2-hg dhsth 3.9 g/ twpunpy hbwnwgnuyws opowth’ 1&h dwlwpnulyh
ypYhwut  potgdwt wwphitph hwdbdww, husp dh Ynndhg Yuwpnn L
wuydwbwynpus (huk) oph dwjupnulh pupdpugdwi htwn, dniu Ynnvhg' 18h
qnnuyuijinntiughtt hwdwlkgnipniinud nknh mbkgué JEpujunnigdwdp:

Utp  Ynnuphg hbunwgnujws  popp wwphiubphtt $hunnyjubynnh
Jhuuwqubqush wpdbpubpp, punn npndwjinipjui pupmibduws uwbnnuyh,
huwdwywwnwupwind ki dkgnunpnd opudpwupitiph gniguwhoh (Tpudonosa, 1990;
CuuTtsko, 2005):

B % @npp Ubub = Onpp Ubwh|~
" ULkd Ubub

2500 'I Ubwbw
1h&
2000

B ULS Ubwb [~
Ubwhw (hé |-

118 I3

2005 2006 2007 2008 2009 2010

1500

1000
500 II
0

S
2005 2006 2007 2008 2009 2010

)
O B N W s U O N

‘Ljup 3. Uhwbw 1&h $hunnyjubjinnbiught hwdwlkgnipjut pjwpwbwyh (*10% pe./) b
YLuuwquiiqush (¢/uU3) dhoht gnigmhputipp htnmwgqnudws mwwphtbpht:

5.2. dhuinyjjubtjunnuh pubwjuljut qupqugnidp pun pinpndpy «a»-h
Ynugknnpughuyh 2004-2010 pp. pujus dudmbwljuhwnguénid

Shuinyuunnh hphdtwlwt $nnnuptiptinhl] yhqubunh' pinpndhy «ar-p
pwtmynipiniup bu npnowlh mwnwinidubp k niukgh) mwpkg-nwph:

2009

2010

‘Lhun 4. Uhwbw 1&h hunyubnnunid pinpndh) «a»-h pubwlmpyui (UYq/)) phtwdhljui
2005-2010 pp.:
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Unwybkjugniyt wpdbpp gpuiigyty k 2006 p. hnyhuht «swndwi» spowtnid®
dwltpbuwghtt obpnnd juqubnyg onipe 85 uljg/), hyp hwdwwwwnmwuppwind &
hhuybptjinpnd 1&kph gnigumhyh:

Cunn  npnduginmpjut plymiws vwlnnuyh  (A6axymos,  1983;
http://biologtext.ru/116.html), Utkp hnwgnunus dudwbwljuhwngudnid pinpndhy
«@-h dhgohtt nnwpkljwt wpdbpubpp hwdwywunwuppwit) Eu dkqnuupnd (£kpht
punpny gnigmthpubph:

QLNP 6. UBYULU L&P $hSNNLULESALE QUMrAUSUTUL
YURJUONRESNRULC UPRUIUS P NCNT APNSPY
&4 ULPNSPY GNIONLLEPS

Shunujulnnth pwhwluljui wpdtpubph b npuip wuydwbwynpny
gnpénuibph dhohtt mwpkljwt gniguthputiph winwnhuwnhly yhpnismipiniup gnyg
t wdb, np hwdwlbgnipjut pinhwinip puwpwiwlp pnyp Yupuénipmi k
niukgh] nhwwnndwjht oppuninubph pyupwiiwlh gniguthphg b yuydwbwynpjwus
E Enl) juyunwlwtwy oppuninubph qupqugdudp: Uhududwiwl ghudt] k uju
gnigwihoh hujunupd Yuhquénipinih oph puthwigh)hnipeniihg:

Gubtwy b juyunwlubwy ophuninutph YEtuwquiqush gniguihoubph
Jtpnusnipniip gnyg kb wdb, np wyu Gpyne judpbpp hnjuguydwiwdnply B
Uhdjwg qupqugniip: Uhwdwdwtwly JEphwtdt) b jutwy b juyunwlubwy
ophumnubpph  Yhtuwquiqush  gnigwmuhputph U hwbpwjhtt  $nudnpp
puwtwlnipjutt  dhol hwlwunwupd pny]  juwjuduwdnipnii: dhphwtdl; k
dhinnywulunnuh  JEuuwquiqqush  jujuduénipnit  Ynnbjughuyh kS
gnpduljgny  Juibws b Juyuwlwbws ophuninubtph  Yhuuwquiqush
gnigwihoibphg, hwljunwpd pny; jupjubdnipnit oph puthwbgkihnipjnithg b
hwipwjhtt $nudnph publnipinihg:

Lnpndh;  «ar-h  pwbwlnipnitt mubkgh bt jwd  wpunwhwpngus
JuwpJusénipinit  hwdwlbgnipjut punhwimp pdwpwbwyhg, hyybu twb
phwnndughtt b juyunwlwiws ophuninutph pdwpwbwlh gniguwhoutphg, ny
Jwy wpuwhwyndwsd jujuduwsdnipnit hwdwlbgnipjut jEiuwquigushg, poy
JupuJuénipinit nhwwnndwjhtiibph JEuuwquqush gnigwthohg b hwljunwpa
Juwjujwénipini oph puthwighihnipniihg:
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BArUYUSNRE3NPLLED

1. 2004-2010 pp. puuws dudwbwjwbwnduwdmd Ubwbw 1&h
$hunnyuiljunntiughtt hwdwlignipniinid npujuybu gipuluyty £ ghwnndwht
ophuninubnp junudpp’ h muppbpnipinit hbnwgnnws twpnpy opowtintph, Epp
puquuquunipjudp wnweht mbknnid Ehtt Juwy oppuninbpp: dEpghtiu Yupnn &
wuydwbwynpqus 1hutk) 1£h Jpu opuwhwjup wjuquith b gpudwsl nwpwsdpubph
Jhuuwpuquuquinipjut wqnkgnipjudp:

2. Updwbwgpus 164 wbkuwlubphg 68-p hwughuwinid tu opkph
wnunnunjusnipjub Jhiuwhunhljuwnnpubp, npuighg 31-p f-Ukqnuuypnp tu jud
dbgntdupnd/bJupnd  opudpwpubphtt  plnpny,  pun  wnunnujusnipub
wumhdwih' pwulwiwswih dwpniphg - pny] wpunungws opkpht punpny
nbkuwljubp B

3. L&nud nnkinh G nithund uniyghuhnt hnthnjunipnitiukp: Unweohtt whqud
Ulwbw 1md wpdwbwgnyly ki Yubws Scenedesmus obrususp bt nhwwnndwght’
Cyclotella stelligera mkumjutipp: Unweht whqud whjwghwnd wpdwhwgpyt) tu
bwpjpunid  dhuy (& whkphdpuintwght b (hd  pwihynng  ghwnbph
$hunnymiluntiughtt hwdwlignipniutipnud hwinhwnn pynyg 40 mbuwlubp:

4. Unwykjugnyh pwbhwlwlui gniguwhoubpp gpuigyl) tu 2006 p., Lpp
18nud wpdwbmgpyt] b «GSwninud»  Ejupndugdwn gniguthy hwinhuwgng
Aphanizomenon flos-aguae wkuwlny, hul] wptwbp nhudl] B wpwghtt whqud
18nud wpdwbwgpyus Scenedesmus obtusus-h puwlnipjut qquih ws:

5. Zhwwgnujws wwpphubkpph  dhlungt  ubgnund  pugwhwyngdly b
nuhtwbnttph wknuijunud mbuwughtt b jpdpughtt dwjuppuljubpny: L&
htunwgnunyws nwuppkp dudwbwjwhwnusutpnid wuppkpwpwnp qpuigty
nnuhtwtin Yndykpup wnwdhi ubpjuyugnighsitph htppwthnfu, hyp fununid k
14nud pipwgnn wpnghutbiph wuyniinipyut dwuht:

6. 2007 p-hg h Ytp ghuynwd k Shunnyjuiuniuhtt hwdwlkgnipjui
putwlnipjut  Yupnly wilnmd  holubdpip  wduhl, hsp  Yuwpnn E
wuydwbwynpqué 1hukp 1dh  gqnnyuljunuuwghtt hwdwligmpniund  wnknh
niitkgws Jhpuluwonigdudp:

7. Zkmwgnujws pnnp mwphubphtt $hunnyjuiyunnih jiuwquigdush b
pinpndhy  «@»-h dhohtt  wpdbputpp hwdwywunwupwind i Jkqnupnd
gpuipwupliph gmguhpubph:

8. Uwnwgws wfujukpp Jyuynud &t 16h wpndwjinipjutt  wwppbkp
tnybpod Shuinyujunuth qupqugiui wpwbdbwhwnlnipmniibph
nupdbjhnipjui htwpwynpnipjut dwuhb:
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OBCEIIAH AHAUT AJIbBEPTOBHA

V3MEHEHVA OUTOIIIAHKTOHHOI'O COOBIIECTBA O3EPA CEBAH B
YCJIOBUAX ITIOBBIINEHWA YPOBHA BO/JIbI O3EPA

Pesiome

B Hacrosiee BpeMs BOIIPOCHI HEPALMOHATIBHOTO IIOTPeGIEeHHs BOAHBIX PECYPCOB U
Ierpajaluy BOLHBIX DKOCHUCTEM KMMeEIOT II06anbHOe dKomormdeckoe sHadeHue. Osepo
CeBaH caMblif KPYIIHBIH IPECHOBOAHBIN BOZOEM U IIEPCIIEKTUBHBIM UCTOYHUK MUTHEBOM
BOJBI BCEro 3aKaBKa3CKOTO pEeruoHa, BHICOKOTOPHOE pacIOJIOXeHHe KOTOpPOro u
Haj1u4due SHIAEMHUYHBIX BHIOB I‘I/I,I[pO6I/IOHTOB BCerma HPI/IBJIeKaJII/I BHUMaAHUE
WCCIefoBaTeNIe.

3HauuTe/NbHBIe KOJNeGaHWA YPOBHA BOZBI O3€pa B pPe3yJIbTaTe aHTPOIIOTEHHOTO
BO3zelicTBUA Ha Hero B 1933-1981 rr. (1mepuos OCHOBHOTO IOHIDKEHUS YPOBHS BOZBI -
Ha 192 M) mpuBenm K TIyGOKMM HapylIeHWsSM BeKaMH YCTaHOBJIEHHBIX
BHYTPUBOZOEMHBIX IIPOIECCOB — K ero sprpobuxamuu. B 1982-1990 rr. (mepmop
cTabuIM3aly 03epa) B pe3ysbTaTe HMOZHATHUS YPOBHA BOASL Ha 1.2 M HabIo0manuchk
mpoueccsl nesBrpodupoBanus U B 1992-2000 rr. (mepuof IIOBTOPHOTO IIOHIKEHS
VPOBHA) M3-3a IIOHIDKEHWsS YPOBHS BOZBI Ha 2.3 M IIPOM3OLIIM HOBbIE IIyGOKHe
HapyLIeHU IUIPO3KOIOTHYECKIX IIPOIECCOB THAPOIKOCHCTEMBI.

B HacTosfmee BpeMA IPOBOJATCA pabOTHI IO MOSHATHIO YPOBHA BoAsI 03epa CeBaH
Ha 6 M u mo 2031 r. wranupyercsa mosectu ero go ormerku 1903.5 M. OueBngHO, 4TO
HOBBle KOJleOaHHA YpOBHA O3epa BMeCTe C H3MEHEHHAMU MOP(OMEeTPHYECKHX
IapaMeTpoB IIOBJIEKYT 3a CO0OIl Takke M3MeHeHHA B aGHOTHYECKOM U OGHOTHYECKOM
KoMIoHeHTax o3epa. C [pyroil CTOpOHBI, B pe3yjbTaTe IOIHITHUS YPOBHSI BOZBI
peoOpa3oBaBIINeCs 3aTOIUIEHHBIE TePPUTOpUU (HOBble OHOTOIBI) B CBOIO OYepenb
GyAyT BO3[EWCTBOBATH HA HKOJOTUYECKOE COCTOSHUE 03€pa, 4TO 0CO0O IIO[YepKHUBAeT
B&XHOCTH KOMIIJIEKCHOTO U3y4yeHus o3epa CeBaH B COBpEMEHHBI epHO],.

Ilenpro HacTOAMIEH PabOTHI GBLIO M3ydYeHMe Ka4eCTBEHHOM CTPYKTYPBHI, JUHAMUKU
KOJIMYECTBEHHOTO  PasBUTHUA, BEPTUKAJIBHOTO pacIpefiefieHHus KOIUYeCTBEHHBIX
TmoKasartesiell (UTOIIAHKTOHHOro coobmecTBa o3epa CeBaH, BBIABIEHHE BO3MOXHBIX
TIPUYUH «IIBET€HUI» BOJBI CHHE3eJeHbIMU BOJOPOCISIMY, a TaKXKe OLjeHKa BO3ZEHCTBUI
HEKOTOPBIX GHOTHYECKUX U a6HOTHYeCKHUX (aKTOPOB Ha pa3BUTHe GHUTONIAHKTOHHOTO
coo6uecrsa B mepuog, 2004-2010 rr. u faTh OIEHKY KOJIOTMYeCKOTO COCTOSHHSA 03epa B
YCIIOBUSAX MMOSHATHUS YPOBHS BOZBI.

B ykasaHHBIN Iepuoj HaMM 3aperHCTPUpOBaHO 164 TakcoHOB Bogopocieii: 83
(50%) wus ormema mmatomoBeX, 54 (33%) — senensix m 16 (10%) — cuHesenseHBIX
Bogopocieit. KauecTBeHHOe IIpeBaIMpOBaHHUE OTZAENA [JUATOMOBBIX, B OTJIHYHUE OT
TIpenbIAYIIUX UCCIIeJOBAHHBIX IIEPUOJOB, ABJIAETCA XapaKTePHO 4epToil cCOBpeMeHHOTO
¢uronnankToHa o3epa CepaH.
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BeIABIeHBI ~ 3HAUMTENIbHBIE  M3MEHEHMs B  KAadeCTBEHHOHM  CTPyKType
(GUTOIIAaHKTOHHOTO COOOLIECTBA B MCCIeNOBAHHBINM Iepuoj. Brepssle oGHapyXeHSI
HOBBIe /I O3epa BHABL BOZOpOCIedl Scenedesmus obtusus w3 OTHena 3eJ€HBIX U
Cyclotella stelligera w3 puaTOMOBBIX BOJOpPOCTEi, a B IIeJarManiyd o3epa - pif
IIpeZiCTaBUTeNIel PEOIUIaHKTOHA U NepU(UTOHHBIX COOOLIECTB 03€epa.

W3 roza B rom HabmozaeTca CMeHa JOMUHAHTOB KaK Ha BHZOBOM YPOBHE, TaK U Ha
YPOBHE OTZEJIOB 33 OZMH U TOT Xe Ce30H. BBIABIEHO TakXe UepeflOBAHUE Pa3BUTHA
OTZeIBHBIX BUJIOB B IIpeJieiaX OZHOTO U TOTO e poja 3a pasHsle rofsl. IIpomonxarorcs
KoneGaHus POIM OTHEIBHBIX BHJOB, XapaKT€PHBIX TOMY IJIM WHOMY II€pHOLY
HCCTeJOBAHUA 03€pa, a TaKXKe BHINAfeHMe M3 COOOLIeCTBA HEKOTOPHIX BHJOB, paHee
BKJIIOYEHHBIX B JOMHMHAHTHBIH KOMILIEKC COOOLIeCTBA. BpeMs OT BpeMeHM B DPasHBIX
YacTax  o3epa  HAGMIOZAETCS  «IBeTeHHWe»  BOABI  BUIAMH-9BTPODHUKATOPAMU
(Aphanizomenon flos-aquae, Anabaena flos-aquae) cuHe3eIeHBIX BOLOPOCIIEH.

Oco6eHHOCTH Pa3BUTHA (QUTOILIAHKTOHA CBHUJETEIBTCTBYIOT O BO3MOXHOCTHU
06paTHMOCTH IPOTEKAIOUMX B O3epe IIPOIeCCOB B CTOPOHY TOTO MJIM MHOTO 3Tama
pasBUTHA.

BeIABIeHBI H3MeHEHWsS KOJIMYECTBEHHOH IIpe[CTaBIEHHOCTHM OCHOBHBIX TPy
¢uTomIaHKTOHA B pasHble HCCIefoBaHHbIe Hamu rogsl: HauuHas ¢ 2007 r. B romoBoM
paspese mpeobiajaiomeil TPyNIOH CTalu 3ejleHble BOZOPOCIU. B  menarmanu
HaGJIIOAINCh HEKOTOphle KOjeGaHMsA KOJMYECTBEHHBIX IIOKasaTesleil 3a OT/elbHbIE
rogpl ucciaefoBaHud. HaubGosee BBICOKME IIOKasaTelIM YMCIEHHOCTH, OMOMAcChI M
KOHIIeHTpauuu xaopoduiia «a» 6sutn 3aperucrpuposanst B 2006 r., HauMeHbuINe — B
2009 r. CpeznHerozmoBble KOJWYECTBEHHBIE ITOKasaTeau (YMCIEHHOCTh, OuoMacca,
KOHIleHTpauus xi1opoduima «a») GUTOIUIAHKTOHA IO IPUHATON IIKAaZe TPOGHOCTU
COOTBETCTBOBAJIM IOKA3aTe M Me30TPODHEIX 03ep.

Ormeueno s3HaumTenbHOe yMeHbureHume (¢ 52 go 3.9 r/m3) OGuomaccst
GUTOIIAaHKTOHA IIO CPAaBHEHHUIO C IIPeABIAYUIMM MCCIeJOBAaHHBIM IIEPHOJOM —
IIePHO/IOM IOBTOPHOTO TIOHY)XEHHS YPOBHS BOJBL.

CraTHCTHYeCKMT aHAIM3 CBA3M Pa3BUTHA (PUTOIUIAHKTOHA C (DAKTOpaMHU Cpezsl
BBIABUJI JOCTOBEPHYIO CBS3b MEXZY UHCIEHHOCTBIO COOOIECTBA C YUCIEHHOCTHIO
CUHe3eJeHBIX BOJOpocieil. BrIfBreHa 3aBUCHUMOCTH C BBICOKUM KO3GOUIIEHTOM
Koppensauuu obuieii GHMOMacchl OT IOKaszaTeseil GMOMAcChl 3eJeHBIX M CHHEe3eJIeHBIX
BOZOpOCIIEHi, a TakKe o6paTHas cabas 3aBUCHMOCTS 00LIe#l 6OMACCHI OT IIPO3PAYHOCTH
BOOBI UM KOHIEHTpalMu MuHepaiabHoro ¢ocdopa. IIpocrexusanace mpsmas
3aBHCHMOCTD KOHLEHTPALUU XIOpoduiIa «a» OT OOLIed YMCIeHHOCTH, IOoKasaTerel
YHCT€HHOCTH JMAaTOMOBBIX U CHHe3eJIeHBIX BOJOpOCHeil M o6paTHas 3aBHCHMOCTH OT
IIPO3PaYHOCTHU BOABI. BrIABIeHa Takxke cnabasd o6paTHAsA 3aBUCHMOCTH 0O01Ieli 6oMacCh
GbUTOIIaHKTOHA OT KOJIe6aHUil yPOBHA BOJBI 03€pa.

HCXO,I[}I us3 HOJIy‘IeHHLIX AaHHBIX MOXXHO 3aKJIIOYUTH, YTO B yCJIOBI/IHX IIOOHATHUA
ypoBH: Bogs! o3epa CeBaH ero 5KOJIOTHMYECKOe COCTOAHUE OCTAeTCA HeCTaOUIBHBIM.

M/
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ANAHIT HOVSEPYAN

CHANGES OF THE PHYTOPLANKTON COMMUNITY IN LAKE SEVAI UNDER
THE CIRCUMSTANCES OF THE INCREASE OF THE LAKE WATEREVEL

Summary

Currently the issues of irrational use of wateroteses and degradation of water
ecosystems are of high ecological importance.

Lake Sevan is the biggest freshwater water body randt perspective source of
potable water of the whole Transcaucasian regiggh-altitude location of which and
presence of endemic species of hydrobionts havayalattracted researchers’ attention.

Considerable fluctuations of the lake water levaused by the anthropogenic
influence on it in 1933-1981 (the period of maircidase of water level by 19.2 meters)
resulted in the eutrophication, a severe disturbao€ intrabasin processes which
established over centuries. Processes of de-eitadfum took place in 1982-1990 (the
period of lake’s stabilization) as a result of therease of the water level by 1.2 meters, and
in 1992-2000 (period of recurring decrease of levew severe disturbances in hydro-
ecological process of hydro-ecosystem occurredtdube decrease of water level by 2.3
meters.

Currently works are carried out to raise Sevan'sewtvel by 6 meters and to raise it
till 1903.5 meters by 2031. It is obvious that niiwetuations of the lake water level along
with the changes of morphometric parameters widdl¢éo changes in abiotic and biotic
components of the lake. From the other hand assatref the increase of water level,
transformed flooded territories (new biotypes) heit turn will affect the ecological
condition of the lake which especially emphasizes importance of complex research of
Lake Sevan currently.

The aim of this work is to study the qualitativeusture, dynamics of quantitative
progress, vertical distribution of qualitative iods of Lake Sevan phytoplankton
community, revelation of possible causes of theewébloom” with blue-green algae as
well as revelation of the impact of some biotic atwotic factors on the evolution of
phytoplankton community in 2004-2010, and to eviduthe lake’s current ecological
condition.

During the above mentioned we registered 164 tdxalgae, 83 (50%) of which
belonged to the division of diatoms, 54 (33%) -egrand 16 (10%) — blue-green algae. The
qualitative prevalence of the division of diatomaslike to previous research periods, is the
characteristic feature of the modern phytoplanktbbake Sevan.

The most important change in the qualitative stmectof phytoplankton community
during the research period is the first-time digrgwf newScenedesmus obtusus species
from the phyllum of green algae in the lake &ydlotella stelligera from diatom algae as
well as the discovery of a variety of rheoplanktmmd periphyton representatives in the
pelagic zone of the lake.

Year by year a change of dominants is observedhenetel of species as well on the
level of divisions during the same season. An mitéon of the evolution of separate
species within the same genus during differentsyeBne fluctuation of the role of separate
species continue, characteristic to this or theg¢aech period of the lake as well as the fall
of certain species out of the community previoustjuded in the dominant complex of the
community.
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Some features of phytoplankton’s progress indithée possible reversibility of the
processes undergoing in the lake into this orgtege of evolution.

Changes have been found in the quantitative presehmain phytoplankton groups
during different years of studies; starting fron02@®n annual split green algae became the
dominant group.

There were certain fluctuations of quantitativeiéed in the pelagic zone during of
different research period. The biggest indices wdirgity, biomass and concentration of
chlorophyll “a” were registered during the year of 2006; thetleags in 2009.

Average annual indices of quantitative indices (qity biomass and concentration of
chlorophyll “a”) of phytoplankton met the indices of mesotroplta&kes based on the
trophicity scale.

It is mentioned a considerable decrease of theoplgnkton biomass (from 5.2 to
3.9r/m% as compared to the previous research periodiedpef recurring decrease of water
level.

Statistical analyses of the relation between pHgtdgon's progress and
environmental factors showed a reliable relatiotwben the community’s quantity and the
quantity of blue-green algae. There is a dependehtiee whole biomass on the indices of
the biomass of green and blue-green algae wittgla torrelative coefficient, and a weak
dependence of the total biomass on the water temespy and concentration of mineral
phosphorus. There wad observed only a weak imagpendence of total biomass on the
water level fluctuations.

There was a dependence of the chlorophyll “a” cotreéion on the total quantity,
indices of the quantity of diatoms and green alyae an inverse dependence on the water
transparency.

Based on the data received from the research dthingeriod of 2004-2010 we may
conclude that under the circumstances of an ineredsLake Sevan water level its

ecological condition remains unstable.
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