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PA3HOOBPA3HE BEHTOCHBIX BOJOPOCJIEM B
NPOTOYHBIX BOJOEMAX CEBEPO-BOCTOUHOTO PETHOHA
TYPIIMH (PAHOH 3P3YPYMA)

TlpuBeneHbl Pe3yNbTaThl HCCNEA0BAHHHA BHAOBONO COCTABA GEHTOCHBIX BONOPOCNCH B OCHOBHBIX
cnabomnpe ceBep: 0 pernona Typuun. Beero Guino oGHapykeno 343 Takcona
Bonopocnel BHyTpHBHAOBOrO panra. HauGonee pasuooGpasio Geinn npenctasnenss Bacillariophyta (215),
sarem — Chlorophyta (83), Cyanophyta (27), Euglenophyta (16) w Dinoph (2). Iy P
TaKCOHOMHYECKHIt coctan Gentockoit ansrodaope. B coobuiecteax mopopociel 00HALHO NPEACTARNCHM

aua 1€ BOOP npe. e 1€ BOABL.
Knwoueewsie cnoea: BONOPOCIH, BHAOBOE paJHnoﬁpa:ue. GeHToC, NPy, BOAOXPAHKAHIE,
03€p0, CEBEPO-BOCTOUHBIH pernoH, Typlma.

Beenenne

PasnooGpa3ne Bomopocneit moGoro BoroeMa MOMKET 3aBHCETh OT HECKOIBKHX
ocobeHHoCTeH OKpyxalouel cpeabl, B T.4. PUIMUECKHX WM OHONOrMueckux (akTopos
(Round, 1984). INoaToMy GeHTOCHbIE BOAOPOC/IH CUHTAIOTCH OHOMHAMKATOPAMH B CBOHX
MecTooOuTanuAX. JNs NeTajpHOr0 H3YYeHHA BHAOBOrO pa3sHooOpasus GeHTOCHbIX
BOJIOPOC/EN Mbl H30palii CEBEPO-BOCTOYHBIA PErHoH TYpUMH, rIe 3MMbI JIOBOJBHO
CYpOBbie (CM. PHKCYHOK).

OpraHu3Mbl  03epPHBIX  3KOCHCTEM 3TOr0  PErMoHa  pasBHBAIOTCH B
IKCTPEMaNbHBIX NOTOAHBIX YCIOBHAX MON BO3AeHCTBHEM HM3MEHYHBBIX CTPECCOBBIX
thakTopoB, TakHX Kak OBICTpas CMeHa MOTOAHBIX YCNOBHIl H OYeHb HH3KHE 3HMHHE
temrieparypbl. ITonoGHBIE HCCNENOBaHMS MNPOBOJAWIMCh DAHEE Ha BHICOKOTOPHBIX
osepax Hopu (Jori) B Llpefiuapckux Anenax (Hinder et al., 1999). Kpome MPHPOIHBIX
CTPECCOB, KAK H3BECTHO, BONOEMBI MOMABEPralOTCA AHTPONOTEHHOMY BO3JEHCTBHIO.
OcHOBHBbIE BOJIOEMBI CEBEpO-BOCTOYHOrO perwoHa TypUMH TAaKKe MONBEPKEHS!
aHTpOMOTreHHOMY 3arpasHeHHio. Hanpumep, B 03. TopTym B HacToAmlee Bpems
HabM0AI0TCA CAMNTOMBI 3arPA3HEHAA B pe3ybTate cOPOCOB B Hero Ha npoTskennn 10
JIET CTOYHBIX BOI, MOCTYNAKILIHX H3 TOpOJ0B TOpTyM H VS}'HHCPC, a TaKxe
OGnuanexammx KpynHeix nepeseHb. Kpome o03. Toprym (Tortum Lake (TL), s
HecllelyeMOM paiioHe pacrofioxeHbl TP BoloxpaHunnwa: Tepxau [lam (Tercan Dam
Reservoir, cokpawenno TDR), Kysryn Jlam (Kuzgun Dam Reservoir, KZDR),
Ilemupnosen Jlam (Demirdoven Dam Reservoir, DDR) u Tpu npyna: INanannoken
(Palandoken Pond, PAP), Mopmyk (Porsuk Pond, PP) u 23 Temmys (23 Temmuz
Pond, 23 TP), koTopsie (YHKUHOHHPYIOT HENABHO, HO YK€ HMEIOT MpPH3HAKA
3aTPA3HEHMA, T.K. MOA HX BOJAMH OKAa3lIHCh CENbCKOXO3IANCTBEHHBIE YrOMbA, Nyra
nacrbuwa. J[oHHBIE OTNOXEHHS OSTHX BOJOEMOB MPEMNONOKHTENBHO MOIYT
HCTILITBIBATh 3arpA3HAIOLIEE BIHAHHE OCTATKOB aHTPOMOreHHOTO 3arPA3HEHHSA TIOUBEL.
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Pasmoobpazue benmockuix sodopociei

PucyHok. M iX : I — 03. Toptym; 2-4 - popoxpannnmma Tepxan Jlam,
Kysryn Jlam u Jlemupaosen Jlam coorserctsenno, 5-7 — npyas [Manamaoken; [Topwyk u 23 Temmys
COOTBETCTBEHHO.

VkaseiBas Ha NPONO/KAIOUICECH BAHAHHE AHTPONOTEHHOTO 3arpA3HEHHA Ha
sonHylo 6uoty, JLA. Mensenesa (Medvedeva, 2001) oTmeuaer, YTO O4YeHb BAXHO
H3y4aTh HETPOHYThIE MPHPO/HBIE KOCHCTEMBbI [0 TOro, Kak OHM OyIyT HapyuieHsl.
Kpaiine HeycToliuHBbIE NOrO/IHBIE YCAOBHA H AHTPONOTEHHOE BIHAHHE HA YNOMAHYTHIE
BOQHble 0ObekThl nOOYNHIAH ABTOPOB NAHHOH CTaTbH K H3ydeHHI0 GeHTocHOM
aneroiopsl W ee ocofeHHoOCTel ¢ y4yeToM NPHPOAHBIX ycnoBHil pernona (1987-
2003 rr.). Jlna cpaBHeHMs MBI MCNIONB30BAK paHee onybaMKOBaHHbIe JanHbie (Altuner,
1984a; Altuner & Aykulu, 1987; Altuner & Giirbiiz, 1996; Giirbiiz, 2000; Giirbilz &
Kivrak, 2001; Gurbiiz et al., 2002; Gurbuz & Kivrak, 2003; Kivrak & Giirbiiz, 2005), a
Takke pe3yNbTaThl HCCNenoBaHHA OeHTOCHBIX Bojopocned B 03. TopTyM B nepwon c
mapra 2002 r. nio ¢espans 2003 r.

Monyuennble NaHHBIE AHANWIHPOBAAM C YYETOM OCHOBHBIX METEO-
PONOrHYECKUX M APYTHX NPpHPOAHBIX akTopoB. Llensio nanHoro uccnenoBaHua Gsu10:
1) noayuuts ofmMe cBeeHHs O OGEHTOCHBIX BOOPOC/AX YNOMAHYTHIX BOLOEMOB; ii)
npencTaBHTh MH(opMauHio 06 Hx GHopa3HooOpasHH; iii) COCTABHTE YeK-THCT GeHTOCHBIX
BONOpOCNEH C Y4eTOM OCHOBHBIX NPHPOAHBIX (PAKTOPOB M MOrOAHBIX YCIOBHI ceBepo-
BOCTOYHOIO pervona TypumH.

Pezuon u oc Kue ycaosus

WP (4

ObobweHHble cBeneHHA 0 MecTe cOopa nNpob, GpUIHUECKHX H FTHAPONOTHYECKHX
CBOHCTBAX M XapakTePHCTHKE BOJbI HCC/IENOBAHHBIX BOIOEMOR NPHBE/CHB! B Tab. 1.

365



3pecun Kuspax u op.

Tabruya [. OOHIAR XAPAKTEPHCTHKA HCCIEI0BAHHBIX BOJOEMOB B CEBEPO-BOCTOMHOM PErHONE

Typunn

TMokazarens TL TDK KZDR DDR PAP PP 23TP
Mecto- 41°32'E | 40°28'E | 40°34'E | 41°2I'E 41°I0E |41°34'E| 41I°44'E
HAXOWIICHMA 40°37'N | 39°43'N | 40°20'N | 40°2I'N | 39°49'N [40°26'N | 40°24'N
Pasmep, M 11000x1000 | 12000x750| 14300x800 | 1800x660 1000x630 | 800x400 | 1000x858
Cny6una, M 110 25 50 50 14 13 12
Beicora, M 1010 1850 2100 1800 1941 1830 1790
(Hy.m.)
Temneparypa, °C | 6.5-23.5 5-24 9.7-22 8.8-24.6 4-24 3-23 5-24
|pH 885 74-84 74-82 1583 719 7.3-88 1.19
Onextponposon- | 280-360 | 210-390 | 124-165 65-108 60-230 56-154 151-315
HOCTB, pS/cm uMOH/cm uMOH/cm | uMOH/em| pMOH/cm
DO, mra 3-10 54-8.6 53-112 52-11.5 3254 3.1-52 3158
CaCOs, Mra 1124-1362 - 286-763 | 21.5455 - - 10-120
HCQ's, mra 125.3-1586 | 037-3.01 | 04-3.1 22.6-46.3 0-4 288 0.2-1.7
Ca™,mMrn 16.6-26.2 147 8-20 24-12 0.08-5.35 232 0.094.2
Mg mrn 16.6-26.2 | 0445 24-6 2152 - 3396 0.5-21
Na®. mra 11.8-22.6 10-30 248 26-102 0.01-7.48 24-18 0342
K',mrn 2.4-3.2 | 039131 | 21-34 21-3.6 0-0.04 0.01-0.18| 0-0.19
CI, mra 4.6- 10.7 097 - 0.05-0.21 0-2 248 | 0.04-282
SO,". Mra 257-1148 - 4.6-14.1 26-102 0-22 - 0-38
“ ~ Jlanbie OTCYTCTBYIOT. 3n€ch M B nocneayiomux tabmuax: TL - ozepo Toprym; TDK — Boaoxpasuanie
Tepxan [lam: KZDR — sosoxpannnmuume Kysryn [lam; DDR — sonoxpannmmuie [lemupaosen Jam; PAP - npya
Tanannoxen; PP — npya [opuwyk; 23 TP — npya 23 Temmya.

ITH BOIOEMbI PAacTONOXKEHbl B OKPECTHOCTAX Dp3ypyma — FAaBHOTO ropoia
CeBepO-BOCTOYHOrO perHoHa TypuuH (CM. PHCYHOK), PacrloNoKeHHOro Ha BbICOTE
1800 M H.y.M. 1 CO BCEX CTOPOH OKPYXKeHHOro ropamu AxGaba u Unmen Ha 3anaze,
Meckut 1 Minauc Ha cesepe, KoGannene na BocToke, a Tawoke ropamu [lanasnokes u
CefikomyHa Ha tore. H3yueHHbie BOJOEMBbI PAacroNOkeHbl B ropax B OKPECTHOCTAX
Op3epyma na seicote 1500-2100 m, 3a ncmouenuem 03, TopTyM, KOTOpPOE HaXOIHTCA
Ha Bbicote 1050 M m.y.m. Ipeobnanaiomas pacTHTeNbHOCTL B paiioHe BomocGopa
H3Y4eHHBIX BOJOEMOB — NEpeBbA, KyCTapHHKM W Tpasbi. Pacnpoctpanens: Populus
nigra, Salix alba, Caragana grandiflora, Cotinus cogyria, Rhamnus pallasii, Acer
campestre W Lepidium graminifolium (Aksoy, 1981). JIHO W3yYeHHbIX BOIOEMOB
MOKPBITO HJIOM € 0ueHb HeGonbioH KpoMKoii necka.
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Yro6b1 MMETH NpeacTaBleHne 00 H3MEHYHBOCTH NMPHPOIHBIX YCIOBHHA PErnoHa,
PaccMOTpHM  MeTeoposioriueckylo  undopmaumio o sogoxpanwmuime Kysryn Jlam.
3HMHHE MecAllbl B OCHOBHOM O4YEHb XOJNONHBIE M CHEXHBIE, JIETO KOPOTKOE H
npoxnaasoe. [lepenan MexIy CpeIHUMM JETHHMH H 3UMHMMU TEMIIEDATYPaMH, a TaKKe
anesHoli H HOuHOH wacto pocturaet 20-30 °C. Cpenneronosas TemrnepaTypa
coctapnseT 6 °C. Camblii X0NOAHBIA MecAl — AHBApb, CaMblil JKapkuid — aBryct, co
CpeIHeMecAYHBIMH TEMNepaTypaMH, COOTBeTcTBeHHO, -9 °C m +20 °C. CHexHbli
NOKPOB JieKHT npubnusutensHo 120 nueit B rony, TasHWE CHEra HaYWHAETCA B MapTe
(Meteoroloji Bui, 1984). B pe3ynbTaTe AMUTeNbHBIX H O4EHB XONOMHBIX 3HM B pErHOHE
NOBEPXHOCTL BCEX BOJOEMOB, KpOME 03. TOPTyM, NOYTH KaXKOYIO 3HMY 3aMep3aeT Ha
4yeThIpe Mecalla (¢ nekabpa 1o Hauana anpens).

MarepHaJibl H METOABI

Anpronorudeckue npobel otéupanu ¢ 1987 r. mo 2003 r. B OCHOBHOM
eKEMECAYHO, B MEPHOMBI, KOTAa Bomoembl Obinmu cBoGommel OT nbaa. Jina uiydeHus
GEHTOCHBIX BONOPOCHEH Ha KaI0M Bo0eMe ObUIH 3aJ105KeHb] IBE WIH TPH cTanunn. Ha
HEKOTOPbIX CTAHLMAX BBICUIHE PacTeHHA OTCyTcTBOBaiH. Beero Gbino otobpaso n
ofpaGoraio 1506 00pasloB SMHNENbHBIX, JMHIHTHBIX M IMHPHTHBIX BONOPOCHEH.
Jnunens oTOHpaIM C MOBEPXHOCTH NOHHBIX OTNAOXKEeHHH ¢ moMombro TpyGku PVC
nnametpom 0,8 cm. OOpa3supl noMewanu B CTeKIAHHbIE OYTHUIKM M HEMELIEHHO
noctananu B naboparopuio. Kamun u raneky muaM. 10-15 cm Taxxe cobupann u
nepeHoCHAH B 1abOpaTopHio MIA H3YYEHMA JMHIMTHBIX BOJAOPOCHEH, C MOBEPXHOCTH
Gonee KpYMHBIX KaMHE#H albroJIorHYecKuii MaTephai COCKabIMBAITM H TAIOKe NTOMEIaH
B mocyay. Bee ofpasubl ¢pukcHpoBanu 5 %-M pacTBopoM gopmanbiernna. Onpenene-
HHE W KOJNMUYECTBEHHBIH Y4YeT Bojopociedl nmpoBoaun¥ B TeueHuwe 2-3 nHedl nocne
otbopa npo6. [Ipobbl win AHATOMOBOrO aHaIH3a OCTOPOKHO HArPEBAIA B PAcTBOpe
CONAHOM KMCIOTHI B KoHueHTpauwn 37 % H B 6 %-M pactBope KMnO, nna ynanenus
OpraHH4ecKHX BemecTB. OTMBITBIE AMCTHUIATOM CTBOPKH IHATOMOBBIX MOMELIANH B
NOCTOSHHBIE MpENapaTtsl A1 NOC/AeyIomero onpeaeneHus. [ia MHKPOCKOMHYECKOTO
HabMmoaeHHs HCNONB30BAH cBEeTOBOM Mukpockon Olympus Vanox (Round, 1953;
Slddeckovéd, 1962). Buawl Bomopocnedl onpenenanu no ciAenywUHM H3ITaHHAM:
Hustedt, 1930, Cleve-Euler, 1951, Huber-Pestalozzi, 1961, Patrick & Reimer, 1966,
1975, Lange-Bertalot & Simonsen, 1978, Findlay & Kling, 1979, Forster, 1982,
Prescott, 1982, Komérek & Fott, 1983. Hunekc Bunosoro pasnoo6pasua lllennona-
Bupepa (H’) MCNONB30BANH IS CPaBHEHHA COOOLIECTB BONOPOCIEH MCCNENOBAHHBIX
sofioeMoB no Gorarctey M pasHooGpasmio (Shannon & Weaver, 1949). Cnmcok
00HapyKEHHBIX TAKCOHOB CBEPEH M OTPEJAKTHPOBAH COMACHO COBPEMEHHBIM
nybmukaumam (Forster, 1982; Koméarek & Fott, 1983; Krammar & Lange-Bertalot,
1986, 1991a, b, 1999; John et al., 2003).

TemnepaTypy BOAbl, ypoBeHb pH, 21€KTPONPOBOAHOCTE H YPOBEHb PACTBOPEH-
HOTO KHC/IOpOJa H3MEPANH in situ ¢ nomoutkio npuGopos YSI 51 B, YSI 33 u Multilab-
P4. 3amepsl noHOB HaTpus (Na”) i kanua (K) NpoBOIMIH ¢ MOMOLIBIO ra30MIaMEHHOr0
(oromerpa; conepianue kapGonara kanbims (CaCO;), Gukapbonara kansuus (HCO'5),
a Tawke WoHOB Kanbuma (Ca’’), marmma (Mg, xmopa (CI) m cymsdara (SO%)
H3MEpANM aHanuTHYeCKMMH MeToniamu (APHA, 1971).
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PesyabTaTnt

OG60o6IeHHbIE NapaMeTphl BOAbI B HCC/IEAYeMBIX BOIOEMaX NMpHBEAEH! Hike. B
nepHosl, cBOGOHBIE OT Jibja, TEMIepaTypa Bobl Konebanacs ot 3 10 24,6 °C, pH - ot
7,1 mo 8,9. Conepxanne CaCO; usmenanoce ot 10 no 136,2 mr-1". KoHueHTpauns
HCO'; cocrasnsna 0-158,6 mr ™', 3mavenna SO,” Haxommmics B mpenenax 0-114,8
mrn”. OcHOBHBIMH KaTHOHAMH B Boje Ghinn Ca™ # Mg, Cornacio (pantyscoli
KnacCHOHMKALIMH JKECTKOCTH BOJEL, B HCC/ENOBAHHBIX BONOEMAx BONA MOXeET ObiTh
KIaccHuIMpoBana kak c1aGolenouHas i YMepPEHHO xecTkas (cM. Tabn. 1).

BeHTOCHYI0 anbroopy HCCIeJOBaHHBLIX BOJOEMOB cocTasanu 317 sumos
(344 TakcoHa BHyTpHBHIOBoro paura) u3 88 ponoe ornenor Bacillariophyta,
Chlorophyta, Cyanophyta, Euglenophyta w Dinophyta (tabn. 2).

Tabauya 2.Konmiecrso P p: B

ceBepo-BocToHOro perntona Typuun

Yueno
Taxcon ponos Biop BHYTPHBHIOBHIX
TAKCOHOB

Cyanophyta 9 25 27
Dinophyta 2 2 2

Bacillariophyta 36 192 215
Euglenophyta 4 16 16
Chlorophyta 37 82 83
Beero 86 317 343

HauGonee pa3HooGpa3HO B MCCNEOBAHHBIX BOJOeMax ObUTH MNpejCcTaBiensl
IMaTOMOBBle Bonopociu — Beero 215 rtakcowos Bacillariophyta. HanGonee oGunbho
passuBanuce Navicula cryptocephala w Cymbella affinis. Ha Bropom Mecte no
BHIOBOMY pasHoobpasuio Gbitn Chlorophyta (83 Takcona). B nethne mecsusl Hanbonee
o6brabbiMA GbiTH HHTH4aTKH W3 pono Ulothrix, Spirogyra m Oedogonium, nosguedl
secHof — necmmamensie. Cyanophyta (27 TtakconoB) W Euglenophyta (16) Gbutn
npencTaBieHbl HeGONMBIUIAM KONHYECTBOM TakcoHoB. [IpencTaBHTENH BCEX YNOMAHYTBIX
OTIENOB TaKKe BbIABICHbI HA NMOBEPXHOCTH AOHHONO Wia, rae oHW Gblin HanGonee
pa3znoobpa3Hel B JIeTHHE Mecallbl H paHHeH ocesio. Cpenn cHHesenenbix HanGonee
pacnpocTpaHeHHBIMH BHIAMH Obutd Oscillatoria limosa, O. limnetica u Anabaena
aequalis. Dinophyta 6s11n npenc B M3y IX BOJIOEMAX JIHIIb ABYMSA BHIAMH.

®nopa Bonopociaedt ozepa Toprym (TL) Bkmrowana 128 TakcoHOB W3 NATH
oraenos (tabn. 3). JluatomMoBble TOMHHHPOBAIH MO YHCHY BHIOB M ofwmmio. Yame
Bcero BeTpevanuck Navicula capitata var. hungarica, Amphora ovalis, Cymbella affinis n
Achnanthes  minutissima. Penko Betpewanucs npencrasutenu  Chlorophyta w
Cyanophyta (Altuner, 1984; Altuner & Aykulu, 1987). Bo3o6HoBNeHHe NOCTYIIEHHS
pe4HOl BOAbLI ¢ BLICOKOW MYTHOCTBIO W Gonbiofl CTOK BONBI M3 O3epa B Mae
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OTPHLATENbHO CKAa3blBANMCh HA pa3sBUTHM anbroduopsl. Habmomanock ycuienue
AHTPOMONeHHOTO 3arpA3HeHHA o3epa M3-32 cOpoca GBLITOBBIX CTOKOB OKPECTHBIX
roponos W nepeseHb. Ecniv B nepbiit nepuwon Habmopenus (1979-1981 rr.)
npeactasutenu Cyanophyta w Chlorophyta BcTpedanucs penko, To netom 2003 r.
sunsl Merismopedia elegans (Cyanophyta), Spirogyra fuellebornei n Oedogonium sp.
(Chlorophyta) ObUlM  ODHHMHM M3 CaMbIX DAaclpoCTPAaHEHHBIX B O3epe, 4TO
CBUIETENBCTBYET 06 yBEIMYEHWH 3arpA3HeHHA 03epa.

Asnsrodmnopa TDR Bogoxpauunniy coctosna 13 118 TAKCOHOB U3 MATH OTHENOB
(cm. Tabn. 3). 3pmeck Takke mpeobnananH JHATOMOBBIE TMO YHCIY TakcoHoB (95) u
obumito. Mz BunoB nomunnposann Navicula cryptocephala, Nitzschia palea, Cyclotella
ocellata, Cymbella affinis, C. minuta, Fragilaria ulna, Oscillatoria limnetica w Euglena
spathirhyncha (Altuner & Giirbiiz, 1996).

Tabauya 3. CHcremaTHUecKHH cocTas (en/%), obnap: BIX B ceBepo-
BOCTO4uHOrO pernona Typunu

Bonoem Cyanophyta | Bacillariophyta | Chlorophyta Euglenophyta Dinophyta | B ofiem
TL 754 108/84.3 10/7.8 216 109 128/100
TDR 10/85 95/80.5 9/7.5 2/1.7 2.7 118/100
KZDR 11/88 89/71.2 18/144 6/4.8 1/0.8 125/100
DDR 1269 113/65 39224 10/5.7 0 174/100
PAP 16/10 97/60.6 38237 957 0 160/100
PP 1211 73/67 18/16.5 6/5.5 0 109/100
TP 14/11.1 86/67.9 21/164 6/4.7 0 127/100

Bentocras ambronopa Bonoxpanwuma KZDR cocrosna w3 125 TakcoHOB, H3
kotopbix 89 otHocsres k Bacillariophyta, 18 x Chlorophyta, 11 x Cyanophyta, 6 x
Euglenophyta n 1 takcon npencrasnser otaen Dinophyta. Bacillariophyta — semymas
IpyNma Kax [o BHAOBOMY pa3HOOOpAasHIo, Tak M0 KOJMYeCTBEeHHOMY pa3uTHio. Lllects
sunoB nuatomedt — Navicula rhynchocephala, N. salinarum, Amphora ovalis, Nitzschia
palea, Oscillatoria limosa w Closterium parvulum, BBICTYTIANH B 3TOM BOJIOEME B KauecTse
JomuHanToB (Giirbiiz & Kivrak, 2003).

B Bonoxpanunume DDR B coctap ansroguiopsl Bxomunu 174 TakcoHa 3
uersipex oraenos (Kivrak & Giirbilz, 2005; cm. Tabn. 3). ITo yHcTy BHOOB THAHPOBANTH
IMaTOMOBbLIE H 3eNeHbIe BOLOPOCIH, a Mo o6iiHio 3eneHsie yerynanu Cyanophyta. Cocta
IMatomMoBbIX ObL1 M3MeHuMB. Pa3HooOpasHo ObUiM mpeacTaBieHsl AecMugHeBbie (15
TakcoHoB) (taGn. 6). OueBHAHO, HA Ka4yeCcTBO BOALI H COCTaB AILrOGIOPBI 3TOrO
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BOJOXPAaHHNHINA, KaK H APYrHX BOJOEMOB INAHHOIO PETHOHA, OKa3biBAET BIIMAHHE
OPraHMYeCcKOE 3arpA3HeHHe AHTPONONEHHOIO NPOMCXOKICHHA (CENbCKOXO3AHCTBEHHAd
JEATENILHOCTL U GBITOBBIE CTOKH).

Anerogniopa opyaos Tawke Ghuta mocratodHo paskoobpasnoi. B npymy PAP
BbiABNCHO 160 TAKCOHOB M3 YeThipex OTHENOB Bomopocieil (cM. Tabn. 3). JluaTomen
npeo6nafant Mo YHCTY BHAOB H YHC/IEHHOCTH KaK B JMHIIE/E, TAK H HA KAMHAX, HA BTOPOM
mecTe ObLIH 3eNeHble Bofopoci. Hspenka sctpevannces necmunuessie (Giirbiiz, 2000).

Beero 109 TakcOHOB W3 4eTsipex OT/ENOB BbiABNEHO B npyay PP (ta6n. 3),
HauGonee pasHooOpasHbl W 00WbHBL Obuin nuatomen. Navicula salinarum, Cymbella
minuta, Fragilaria demerarae w Cymotopleura solea nan6onee o6HNbHEI B GEHTOCHBIX
coobmecrsax sonopocneit (Giirbiiz et al., 2002).

Ta6auya 4. T i, 16 e B HIYNCHHBIX cenepo-
BocTousoro periona Typuun

Taxcon Taxcon
Achnanthes lanceolata Euglena polymorpha
A. minutissima Fragilaria ulna
Amphora ovalis F. arcus
Anabaena aequalis F. capucina var. vaucheriae
A. affinis F. demerarae
A. solitaria Gomphonema olivaceum
A. wisconsinense G. olivaceum
Aulacoseira granulata var. angustissima Fragilaria ar;us var. arcus
Closterium lunula Navicula capitata var. hungarica
C. parvulum N. cryptocephala
Cocconeis placentula var. euglypta N. rhynchocephala
Cosmarium longiradiatum N. salinarun
Cyciotella ocellata Nitzschi apalea
Cymatopleura solea Oscilatoria limosa
Cymbella affinis O. formosa
C. minuta O. limnetica
C. lateens O. tenuis
Epithemia adnata Pinnularia borealis
E. sorex Rhopalodia gibba
Euglena gracilis Ulothrix zonata
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Pasnoobpazue GenmocHbix odopociei

®nopa npyaa 23 TP pxmoyana 127 TakCOHOB M3 YETHIPEX OTAE/OB BOAOPOCHEH
(cm. Tabn. 3). JlWaToMOBbie OCTABAIHCH HA MEPBOM MecTe MO BHAOBOMY GOrarcTey M
obwnmo. Chlorophyta, ocobenno Chlorococcum humicola w Cosmarium margaritatum,
TaKke passuBaikck oGwibHO (Giirbiiz & Kivrak, 2001).

K umcny HanGosee pacnpoCTPaHEHHBIX B H3YYEHHBIX BOAOEMAX MPHHAIEKANO
40 Takconos (11,62 % obuwero BUAOBOro coctasa, cM. Tabn. 4). OHM HMEH BLICOKYIO
yacToTy BeTpedaemocTd (Tabn. 4). TMomapnAiomee GONBIIMHCTBO WX OTHOCHTCA K
Baciﬁan"ophyra (26 TakcoHoB), Ha BTopoM MmecTe Cyanophyta (8), 3ateM umyT
Chlorophyta (4) w Euglenophyta (2). Bonee mNoONOBMHBI 3THX BHIOB OGHIbHO
Pa3BHBANIMCE H B THTIENE, H HA KAMHAX, OHM NPEANOYHTAIOT cNabo WeN0YHbIE BObI 1
H3BECTKOBBIE OT/IONKEHHA. BONBIIMHCTBO YMOMAHYTEIX BHIOB WIMPOKO PacpOCTPaHeH.!
B 03epax, Npylax H BogoxpahuiHuax Typiug.

JlnAa HM3y4eHHBIX BOJNOEMOB CEBEPO-BOCTO4HOro perHoHa Typuuu Gbinu
PAcCHYMTAHBl YPOBHM BHAOBOrO pasHooOpasua (tabn. 5). BemuuuHel wHHIekca
1llenHoHa-Busepa (H') okalzanHchk oveHb GNM3KHMH M BapbupoBann mexay 1,02 (wis
PP) 1 1,52 (wist PAP). HHaekchl pasHooGpa3na 0Ka3aiHch HU3KHMH [UIA BCEX BONOEMOB,
TaK Kak B coobuwectsax Boaopocnedf 0ObIMHO AOMHHMPOBATH ONHH HIH HECKONBKO
BHIOB. DTOT (aKT MOXKHO OGBACHHTb BHICOKOH BapHabeNbHOCTBIO METEOPONOTHYECKHX
YOMOBHH ¥ AHTPONOreHHOM HAarpy3kol, KOTOpele NpPHBOAAT K HH3KAM YPOBHAM
pasHoo6pa3ns U HH3KOH yCTOHYHBOCTH BHIOBOTO COCTABA.

TaGruya 5. 0 P P Ulennona-Busepa (H') Ans M3ydeHnbIx

BO/I0EMOB CEBEPO-BOCTOMHOTO pernona Typumn

Bonoem H

TL 1.05
TDR 1.08
KZDR 1.18
DDR 1.42
PAP 1.52
PP 1.02
23 TP 1.43
ObGcywaenne

CHcTeMaTHYeckad CTPYKTYpa H BHIOBoe GOraTcTBO M3YHEHHBIX BONOEMOB
CeBEPO-BOCTOYHOrO peruoHa TYpIMH HMEIOT OYeHb MHOTO OGIIEro ¢ YCTAHOBNEHHBIMH
ana apyrux o3ep Typuuu. B 6entocHoit ansrodnope no punosomy Goratctey u o6miHio
npeoGnanaior Bacillariophyta (65 % BumoB). M3 cemeiicte HanGonee Gorato
npencrasnensl Naviculaceae, Cymbellaceae w Fragilariaceae. Ha nomo Chlorophyta n
Cyanophyta npuxonutcs 29 % eumoB. Cpenn cemelicTs 3THX OTAENOB HanGonee pasHO-
obpasusl Closteriaceae, Desmidiaceae (Chlorophyta) w Oscillatoriaceae (Cyanophyta).
Haum pesy/ibTaThl, MOY4EHHBIE B XOJI€ JIOINOBPEMEHHOrO H3yuyeHns anbro(uiopsl pana
BOJIOEMOB CEBEPO-BOCTOYHOTO pernoHa TypuMH, CXOIHBI C AaHHBIMM MeagseneBoi mo
Cuxore-AnnHsckoMy GHocepHoMy samosemunky B Poccmn (Medvedeva, 2001) n
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Tabruya 6. Cnucok BHAOB D pY Y CEBEPO-BOCTOMHOID
pernona Typuus (1-7 — HOMEPA BOIOEMOB HA KAPTE —CXeEME)
Taxcon BerpeuaeMocTs Homep sonoema
1 2 3
Cyanophyia
c 34567
[ 34567
I 2547
c 3,456
|A._cylindrica Lemmerm. L ]
A. wisconsinensis Prescott r 56
Chroococcus dispersus (Keissl.) Lemmerm. r 2,567
Ch. limneticus Lemmerm. r 2
Chmi (Kutz) Nageli L 2
C Sp. r 1
L martensiana ) Gomont r 5
| Lyngbya sp. r 1.7
M el A. Braun [ 1,3467
M. punctata Meyen r 2
Mi StiS aerugi Kutz) Kotz r 1,567
Oscillatoria amoena (Kitz.) Gomont r 5.7
O. curviceps (Agardh) Gomont L 3
O. formosa (Bory) Gomon! c 23,4567
| Q. limnetica | emmerm, c 23,4567
O. limosa (Agardh) Gomont c 1,2,3,4,5,6,7
|O. princes (Vaucher) Gomont L 3
O. splendida (Grev.) Gomont vr 4
O. tenuis (Agardh) Gomont c 2,3,4,56,7
O. tenuis var. natans Gomont T 4
Pseudoanabaena sp. r 1,2,3,4,5,6,7
Spirulina nordstedtii Gomont r 4,5
Spirulina sp. r 1
Dinoph
Ceratium hirundineila (O. Mall.) Dujardin r 1,3
Glenodinium quadridens (Stein) Schiller vr 2
Aulacoseira distans (Ehrenb.) Simonsen 1 3,4,7
A, gramudata b.) Simonsen 3 v i
A. var, issima (O.F. Mill.) Simonsen r 56
Coscinodi. sp. vr 2
Cyclotella comta (Ehrenb.) Kotz vr 2
C. glomerata H. Bachm. VI 1
C. krammeri Hak. r 1,3,4,5,6,7
C. meneghiniana Kitz. r 2567
C. ocellata Pant. c 2,3,4,5,6,7
C. stelli Cleve & Grunow r 5,67

in
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1 2 3

Melosira varians Agardh 3 1,2,3,4,5.6
Stephanod rotula (Kitz.) Hendey vr 2,4,5,6,7
Achnanthes clevei Grunow r 1

A flexella (Kutz.) Brun. VI 1

A, lanceolata (Bréb.) Grunow c 1,2,3,4,5,6
A, lanceolata ssp. dubia (Grunow) Lange-Bertalot r 3.4,5

A linearis (W. Smith) Grunow I 1

A. mirutissima Kotz [ 1,2,4,5
Anomoeoneis serians (Bréb.) Cleve vr 1

A. vitrea (Grunow) Ross id 1
Amphora ovails (Kutz) Kotz c 1,2,3.4,5.6,7
A. pediculus (Kotz) Grunow T 1,2.4

A. veneta Kitz. T 1,2,3,5,6,7
|Asterionellaformosa Hassall r P
Caloneis amphisbaena (Bory) Cleve T 2,3,5.6
C. bacillum (Grunow) Cleve T 1

C. permagna (Bailey) Cleve r i

C. sch (Grunow) Cleve r 1,4

C. sch iana var. biconstricta (Grunow) Reichelt vr 1

C. silicula (Ehrenb.) Cleve r 2,4,5.6,7
Campylodiscus hibernicus Ehrenb. vr 1
Cocconeis disculus (Schum.) Cleve I 4

C. neodiminuta Krammer VI 1

C. pl la Ehrenb. c 14,7

|8 ntula var. eu; Ehrenb.) Grunow c 1,2,3,457
C. pl la var. lineata (Ehrenb.) Van Heurck T 1,235
[o leura elliptica (Bréb.) W. Smith r 1,3,4

C solea (Bréb.) W. Smith c 1,3,4,5.6,7
Cymbella_gffinis Kotz ve 1,2,3,4,56,7
C. muellerii Hust. r 7
C.amphicephala Nageli ‘ [P
|C. aspera (Ehrenb.) Peragallo vr 1

C. cistula (Ehrenb.) Kirchner T 1,2,3,4,57
[ lata Kitz. T 2,3,4

C. cymbiformis Agardh T 3,4,5,6,7
C. elginensis Krammer T 1

C. falaisensis (Grunow) Krammer & Lange-Bert. r 1,25

C. gracilis (Ehrenb.) Kotz vr 7

C. lanceolata (Ehrenb.) Kirchner r 1,2,3, 4,5,6,7
C. laens Krasske r 256
C. microcephala Grunow r 1,56

C. minuta Hilse c 3,4,567
C. naviculiformis (Auerswald) Cleve r 1,2.3.4,5,7
C. prostrata (Berk.) Cleve v 1,3,7

C. rupicola Grunow vr 1
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1 2 3
Cymbella silesiaca Bleisch. r 1,3,4,517
C. sinuate Gregory r 2,4,5,1
C. lumida (Bréb.) Van Heurck r 1;2.3,4.5.3
C. turgidula Grunow r 4,7
Denticula elegans Kitz. vi 1
Diatoma anceps (Ehrenb.) Kirchner T 1,24
D. hyemalis (Roth) Heiberg r 1,3
D. don (Ehrenb.) Kotz T 2.4
D. tennis Agardh T 2
D. vulgaris Bory ¢ 1,2,3
| Didymosphenia geminata (Lyngb.) M. Schmidt r 2,3,4,5,6,7
Diploneis elliptica (Kutz.) Cleve T 1
D. oblongella (Nageli) Cleve-Euler vr 5
D, ovalis (Hilse) Cleve r 2,3,4,7
D. puella (Schum.) Cleve I 1
| Diploneis sp._ v 2
Epithemia adnata (K0tz.) Bréb. c 2,3,4,5.7
E. argus (Ehrenb.) Ktz v 1,4
E. sorex Kitz. vo 2,3,4,5,6,7
E. tiirgida (Ehrenb.) Kiitz. T 2,56
Eunotia bilunaris var. bilunaris (Ehrenb.) Mills T 2
E. diodon Ehrenb. T 4,7
E. exigua (Bréb.) Rabenh. r 4
Mbﬂ (Ehrenb.) Grunow vr 1
Eunotia sp. vr 4
Fragilaria acus (Kitz.) Lange-Bert. c 1,2,56
Fragilaria arcus (Ehrenb.) Cleve var. arcus c 2,3,4,5.6
|-, biceps (Kitz) Lange-Bert. vr 1
F. capucina Desm. r 3,17
F. var. amphicephala (Grunow) Lange-Bert. r 1
F. eapucina var. mesolepta (Rabenh.) Rabenh. r 5,6
F.capucina var. rumpens (Kutz.) Lange-Bert. r 1,3,4
F. capucina var, vaucheriae (Kitz.) Lange-Bert. r 2,3,4,56,7
F. construens (Ehrenb.) Grunow r 2,5
F.construens . binodis (Ehrenb.) Hust. vr g
F. construens f. subsalina Hust. vr 1
F. crotonensis Kitton r 1,3,5
F. dilatata (Bréb.) Lange-Bert r 1
F. delicatissima (W. Smith) Lange-Bert. r 5,6
F. demerarae (Grunow) Lange-Bert.
F. famelica (Kotz) Lange-Bert. r 1
F. leptostauron (Ehrenb.) Hust. vr 1
F. lep var. dubia (Grunow) Hust. vr 1
F. parasitica (W. Smith) Grunow r 1
F. parasitica var. subconstricta Grunow r 3.4

F. pinnata Ehrenb.
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1 2 3
Fragilara radians (Kotz ) Lange-Bert v 45,6
F. ulna (Nitzsch) Lange-Bert. ve 1,2,3,4,5,6,7
F. ulna var. danica (Kotz ) Lange-Bert. r 2,5
|Fragilaria 5p. i 3
Gomnb Ehrenh L 1234567
G. affine Kitz. r 4
G m (K0tz) Rabenh. r 1,2,3,4,56,7
G. gibba J. Wallace VI 4
G. olivacewm (Lyngb.) Kittz. c 1,2,3,4,5,6,7
G. olivaceum var. ol des (Hust.) Lange-Bert. [ 2,4,5,6
G. olivaceum var. calcareum (Cleve) Cleve VI 1
G. parvudum (Kotz)) Ktz r 2,3,4,5,6,7
G. cle Ehrenb. r 5,6
G. truncatum Ehrenb. r 1,2,3,4,56,7
Gyrosigma acuminatum (Kotz.) Rabenh. r 12045
Hantzschia amph (Ehrenb.) Grunow r 2,3,4567
\H. virgata (Roper) Grunow vr 4,7
Meridian circulate (Grev.) Agardh r 2,347
Navicula bacillum Ehrenb. vr 4
N. capitata Ehrenb. L) 1,4,5,6
N. capitata var. ungarica (Grunow) Ross T S
N. capitata var. lueneburgensis (Grunow) Patrick vr 3
N. capitatoradiata Germain r 1
N. cari Ehrenb. I 4,567
N. charlatii Peragallo T 3,45
N. cryptocephala Kitz. ve 1,2,3,5,6,7
N. cuspidata (Kotz.) Kotz r 2,3,4,5,6,7
N. cuspidata Kotz. var. major Meist. r 3
N. dicephala var. neglecta (Krasske) Hust. vr 4
N. elginensis (W. Ralfs r 1,23,4
I\ gasrum (Ehvenb.) Kotz ‘ 2567
I\ goulandicn Gronow w 5
N, halophila (Grunow) Cleve r 3,4,5,7
N. kotschyi Grunow vr 1
N laevissima Kotz r 3,4,5,6
N_lanceolata Ehrenb. r 1
N_laterostraia Hust. T 3,567
N. menisculus var. upsaliensis Grunow VI 2
N. mutica Kotz. r 3,47
N. plicata Donkin vr 1
|N.protracta (Grunow) Cleve vr 5
N pupula Kotz. r 2,46
N, Kitz. vr 7
N. radiosa Kiitz. vr 1,3,5,6
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1 2 3
Navicula reinhardtii Grunow r 7
. ripncocephaa Koz ve 11234567
N salinarum Grunow ve 2,3,4,56,7
N._subtili Cleve VI 1
N._tripunciata (O.F. Moll.) Bory VI 1,47
N. luscula (Ehrenb.) Grunow vr 1
N. veneta Kitz. r 1,24
N. viridula (Kotz.) Ehrenb. r 2,3,4,5,6,7
Neidium affine (Ehrenb.) Pfitzer T 4,567
N_ dubium (Ehrenb.) Cleve r 1,7
N. iridis (Ehrenb.) Cleve vr 4
Nitzschia acicularis (Kotz.) W. Smith r 2,5,6,7
N. acula Hantzsch r 7
N. amphibia Grunow r 1,2,3,4,5,6,7
| V. angusiata Grunow e 1
N. dissipata (Kitz.) Grunow i 1,2,3,4,5,6,7
N filiformis (W. Smith) Van Heurck I 5
N. fonticola Grunow r 1,2,3,4,5.7
N. frustulum (Kiitz.) Grunow vr 7
N.gandersheimiensis Krasske I 3
N. gracilis vr 1,2
N.h hiana Rabenh. v 1
. inconspicua Grunow I 1
N_ linearis (Agardh) W. Smith r Ol
N. microcephala Grunow vr 1
N. obrusa W. Smith I 1
N. palea (Kotz.) W. Smith c 1,2,3,4,56,7
[N paleacea Grunow r_uae
N. recta Hantzsch vr 1
. sigmoidea (Nitzsch) W. Smith r 1,3
N. sinuate var. tabellaria (Grunow) Grunow r 1,34
N. subl, Hust. VI 1
N. tryblionella Hantzsch VI 7
N. umbonata (Ehrenb.) Lange-Bert. v 2
N, laris (Kiitz.) Hantzsch 2,3
Pbmmmm . r 4,5
P. appendiculata (Agardh) Cleve r 1,6
P. borealis Ehrenb. [3 3,4,5,6,7
P. brevicostata Cleve r 2,5
P. dactylus Fhrenb. v 2
P interrupia W. Smith r 3,4,5,6
P. isostauron (Ehrenb.) Cleve vr 4
P. maior (Kitz.) Rabenh. P 5.6
P. microstauron (Ehrenb.) Cleve r 3,4,5.6
P. microstauron var. brebissonii (Kotz.) Mayer r 2,3.4
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1 2 3
Pinnularia stomatophora Grunow T 1,4
P. streptoraphe var. minor (Cleve) Cleve vr 3
P. viridis (Nitzsch) Ehrenb. r 2,4
P. viridis var. commutata (Grunow) Cleve vr 3
Rhoicosphenia abbreviata  Agardh) Lange-Bert. r 1,3,4,5,6,7
[Rhopalodia gibba (Ehrenb) O. Mol ‘ 345
Rh. gibba var. minuta Krammer c 23,567
Rh. gibberula (Ehrenb.) O. Mail. vr 2
Stauroneis anceps Ehrenb. r 3,4,5,6,7
5. anceps var. ji Hust. vr 4
S. nicenteron (Nitzsch) b. s 4
S. smithii Grunow T 3,4
Stenoplerobia deli (Lewis) Bréb. ex Van Heurck vr 2
Surirella angusta Ktz J 2,3,4,56,7
. bifrons Ehrenb. v 7
S. elegans Ehrenb. vr 7
S. gracilis Grunow vr 2
S. islandica Gstrup vr 7
§. linearis W. Smith T L57
S. minuta Bréb. T 1,2,4,5
S. ovalis Bréb. r 1330
S. robusta Ehrenb. vr 4.7
S. splendida (Ktz.) Ehrenb. vr 2,3
Synedra filiformis var. exilis A. Cleve vr 56
Tabelleria flocculosa (Roth) Kotz. vr 3
Euglenophyta

na acus Ehrenb. T 4,56
E. gracilis G.A. Klebs T 3,4,5,6,7
E polymorpha P.A. Dang. c 3,4,5,6,7
E proxima P.A. Dang, I 5,6
E. spathirhyncha Skuja r R
£. spirogyra Ehrenb. T 3
E. viridis Ehrenb. I 3
| Euglena sp. r 4,57
Lepocindis fusiformis (Carter) | v 5
Phacus A. Stokes I 1,3,4,56,7
Ph. pleuronectes (O.F. Mall.) Dujard. vr 4
Ph. spirogyra var. maximum Prescott vr 4
Phacus sp. r 2
Trachelomonas cervicula A. Stokles vr 4
T. volvacina Ehrenb. T 3,4,5,6,
Trachelomonas sp. vr L7

Chlorophyta

Ankistrode  falcatus (Corda) Ralfs r 3,567

1
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1 2 3
Bulbochaete nana Wittrock hid 1
Bulbochaete sp. r 4,5
| Chlamydomonas pseudopertyi Pach. v ]
Ch. snowiae Printz r 2.5
| Chiamydomonas sp. E B0
Chlorella ellipsoidea Gem. r 56,7
Ch. Beij. r 56,7
Chlorococcum humicola (Nageli) Rabenh. r 5,6,7
G sp. r 2
Cladophora fracta (O.F. Mull. ex Vahl) Kotz. r 256
C. glomerata (L.) Kitz. r 1
Closterium costatum Corda ex Ralfs r 3
C. littorale F. Gay r 4
C. hunula (O.F. Mll,) Nitzsch. ex Ralfs r 3,4
C. parvulum Nigeli [3 3,4,5,6,7
C. ralfsii Bréb. ex Ralfs r 4
C. twnidum Johnson r 3,4
C. turgichum Ehrenb. ex Ralfs r 7
Ce d larum (Borge) Gronblad r 4
C.g Bréb. ex Ralfs T 4
C. margaritatum (Lund.) Roy & Biss. [} 2,3,4,5,6,7
C ob Schrmidle) Schmidl = 7
C. pryramidatum Bréb. VI 4
C. subcostatum Nordst. vr 3,47
C. vexatum W. West. VI 4
Cosmarium sp. vr 4,37
Desmococcus olivaceum (Person ex Acherson) J.R. Laundon r 5.6.1
Dictyosphaerium pulchellum H.C. Wood vr 3.4
| Eremasphaera eremasphaeria (GM. Smith) R L. Smith & HC. Bold w s
|E. gigas (Arch.) Fott & Kalina v 5
Gloeotila subcontricta (G.S. West) Printz r il
Korshikoviella limnetica (Leinm.) Silva VI 5
Microspora sp. VI 1
Monoraphidium mirabile (W, & G.S. West) Pankow r 5
| Mougeotio sp. s !
| Oedogonium sp. [3 1,2,3,4,5,6,7
Qocystis borgei ). Snow r 3,4,5,67
O. submarina Lagerh. vr 5
O. rainoensis Komirek vr 4
Oocystis sp. T 4,57
Pandorina morum (O.F. Mall.) Bory r 4
Pediastrum ) r 4
P. tetras (Ehrenb.) Ralfs r 2,4
Pl becula (Ehrenb.) ex Nageli vr 3
Protococeus sp. r 7
Rhizoclonium sp. vr 5
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Scenedesmus acutiformis Schrod.

S arcuatus (Lemmerm.) Lemmerm.
|8 brevispina (G.M. Smith) Chod.
S Hegew.

S, dimorphus (Turp,) Kitz

S disciformis (Chodat) Fott & Kom.
§ econis (Ehrenb.) Chod

S. linearis Kom.

S. obliquus (Turp.) Kiitz.

. obtusiusculus Chod.

S. obtusus f. alternans (Reinsch.) Comp.
S.obtusus Meyen

e & o
Scenedesmus sp.
Schizomeris leibleinii Kitz.

Sel gracile Reinsch
Sphaerocystis sp

[ i ac s, W

S. fuellebornei Schmidle

Spirogyra sp.

5. weberi Ktz

Staurastrum longiradiatum W. & G.S. West
S. vestitum Ralfs

Staurodesmus triangularis (Lagerh.) Teiling

Stigeoclonium pachydermum Prescott

1,4,5,7
3,4,5,6
3,4
3,5,6

slslelslelal=l=lzl=Ilzl-lz~lz~ |~~~ 1~ |55 |5

3
-

-
w

2,56
4
2,3,5,7
4
4
2.3,5,6,7
1,345,6
5

sp.
Tetraedron minimum (A. Braun) Hansg.
Ulothrix cylindrica Prescott
Ulathrix sp.

U. tenerrima Kitz.

U, tenuissima Kitz.

U. zonata (Weber & D. Mohr) Kotz
Voucheria sp.
Volvax sp. 3
Zygnema sp. 56,7
[lIkara scmpevaesocmu: vr — 0ueHb peaxuii (BHa BeTpevanca menee ueM 8 1 % npoG); r — peakuit
(BMA BeTpeyanca meree yem B 1-20 % npo6); ¢ ~ oGuvueifl (BA BeTpewancs MeHee uem B 21-50 %
npoB); vc — pacnp (BHA BCTD! B Gonee yem 51 % npoG).

~|glslel=]l=|=]=]= |-

pesynbTaTaMl H3ydeHHs o3ep B Typeukom Boctouno-IlpuuepHOoMOpckoM paiione
(Sahin, 2003). Bonee Toro, GOILIMMHCTBO PACHPOCTPAHEHHBIX B HALMX BOJOEMAX BHIOB
Take oOHAapyxeHsl B CHXoTe-AJMHBECKOM OnocdepHoM 3amoseanuke (Medvedeva,
2001). 3T0 CBHEETENLCTBYET O TOM, 9TO 3TO THIHYHbIE XONOJHOBOAHBIE BHIBL
Fragilariaceae, Eunotiaceae, Achnanth, u Closteriaceae — THNHYHO CeBEPHBIC
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cemeifictea Bonopocneil. PasnooGpazue BHAOB B 3TMX cemelicTBax  OTpakae
rofiapkTHYecKHe 4epThl (uiopsl ceBepHoro nonymapus (Medvedeva, 2001).

Bugosoii coctae M pasHooOpasue GeHTOCHBIX Bogopocneil 3aBHCAT OT
HECKOJIbKHX 3KONOTHYeCKHX (akTopoB: pH3IHYECKHX H XHMHYECKHX CBOHCTB BOMBI H
NOHHBIX OT/NOKEHHH, KIHMaTa M IUIOTHOCTH cBeToBoro motoka (Round, 1984)
HanGonee OOMABHBIMH POJAMH [HATOMOBBIX B MCCJAeJOBAHHOM perxoHe Gbuin
Cymbella, Amphora, Achnanthes, Nitzschia w Cyclotella. Ix oGunbHOe pa3spuTHe
OTMeHalH B O3epax ceBepHoH ymeperHo# nonocel (Round, 1984; Medvedeva, 2001;
Sahin, 2003). Navicula, Amphora w Nitzschia Gbinu OGWIBHBI B GOraThiX OpraHMKON
otnoxkenusax. Onxako Navicula spp. Maccopo pasBHBalach Kak B GoraTeix, Tak W B
GenHbIX opraHHKO# oTnoxeHnax. Pon Navicula — nauGonee pacnpocTpaHEHHBIH H
o6GWIBHO pa3BuBAlOUMACE poa B GONBUIMHCTBE 03ep, BOAOEMOB M npynos Typuuu
(Gonlol et al., 1996) u cuHTaeTCA TONEpaHTHBIM K YCJIOBHAM OKpy:alouwleif cpems
(Nather Khan, 1990).

3eneHbie BONOPOCAH AOCTHTAIH BBICOKOTO KOJIHYECTBEHHOTO pPa3sBHTHA B
HCCENOBAHHBIX BONOEMAaX B TEUIBIA MepHOA rofa, T.e. NIETOM H paHHeH OCEHbIO.
PacnpocrpanensbiMu Gbii Buabl ponos Cosmarium, Closterium, Ulothrix, Spirogyra
u Oedogonium. M.B. Teuen (1985) ykaswipaer, uto ponwl Cosmarium u
Staurastrum Obinu  HanGonee CyUIECTBEHHBIMH KOMIOHEHTAMH B  COCTaBe
necMuaueBbix cepepHolt duopsl. Cosmarium Takke ABIAETCS XapAKTEPHLIM POIOM
apkrudeckoli ¢nopei (Medvedeva, 2001). Closterium ofbiieH B yMmepeHHOH 30He
cesepHoro nonymapus (Medvedeva, 2001; Sahin, 2003).

Pazsutmio Bunos Cyanophyta, ocobenno Oscillatoria limosa, O. limnetica v
Anabaena aequalis, oOHapyXeHHBIX B JOHHBIX OTJOXCHHAX, cmocoGCTByeT
3arps3HeHne BoAbl B Tewenne nera. Kak ykaswsaer Paynn (Round, 1961),
npeobnananue ITHX BHIOB CBA3AHO C BBICOKHMH OCBEIIEHHOCTBIO, TEMMEpPaTYpoil i
KOHLEHTpalkell MHTaTeNbHBIX BELIECTB.

Dinophyta Gblnn npeacTaBieHbl B HCC/IENOBAHHBIX BONOEMAX BCEr0 ABYM:
sunamu. [peacrasurenn Dinophyta o6unsHO pasBuBanuch B huTonnaHkToHe (Altuner,
1984b; Altuner & Gurbiiz, 1994). OnuM MOryT NEpPeHOCHTHCA M3 (PHTOMIAHKTOHA B
GenTocHele coo0miecTBa. 3TOT OTAen Takke Obil TpPENCTABIEH HECKOJIBKHMH
TakcoHamH B GeHTOCHBIX coobmecTBax CHxoTe-AnnHbCKOro GHocdepHoro 3amoses-
uuka B Poccum (Medvedeva, 2001), ommako B o3epax Typeuxoro Boctoumno-
IMpuyepHomopckoro paitosa onn He BeTpedanuck ($ahin, 2003).

Cpennue 3HaueHus uHaekca llleHHona-Busepa mis OGeHTOCHBIX albro-
coofmecTs HM3yYeHHbIX BOJAOEMOB OblIH CXOXHM C TakoBeiMH o3ep Typeuxoro
BocrouHo-TIpuuepHomopekoro paifosa ($ahin, 2003) 1 3HaunTensHO GoNee HHIKHMHE,
4eM YCTaHOBNIEHHBIE JUIA BOXOeMOB CHXOTe-ANMHLCKOro GHOCHEPHOTO 3aNOBEAHNKA B
Poccun (Medvedeva, 2001).

Takum o6pa3oM, TakCOHOMMHeCKas CTIpykTypa W GoratcTBo GeHToCHOH
anbroIopsl HCC/IEIOBAHHBIX BOJIOEMOB CEBEPO-BOCTOMHOTO perroHa TypIHH 3aBHCAT 0T
YCNOBHH  OKpyxalomeil cpemsl, OCOGEHHO TEMNEPaTypbl, KauecTsa BOAB W
OpraHHYeckoro 3arpasHends. Mul HazeeMcs, 4TO TONy4eHHbE HAMHM AAHHbIE OymyT
nonesdbl 1A AabHEHIIEr0o MOHHTOPHHTAa W OLEHKH BIHSHHA OPraHHYeckoro
3arpA3HEHUA HA BOAHBIE MECTOOGHTAHMS.
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SPECIES DIVERSITY OF BENTHIC ALGAE IN WATER BODIES OF THE
NORTHEASTERN REGION OF TURKEY (ERZURUM VICINITY)

This paper presents the results of a long-term research regarding the species diversity and
compaosition of benthic algae in major bentic water bodies of the northeastern region of Turkey. The presented
data cover identified 343 taxa with their occurrence. Bacillariophyta was the most numerous group with the
highest number of species (215) followed by Chlorophyta (83), Cyanophyta (28), Euglenophyta (16), and
Dianophyta (2). The i position of the benthic algal flora was analyzed. The diatom taxa that
grow well in slightly alkaline waters were found to be abundant in the benthic algal community.

Keywords: algae, species diversity, benthic, pond, reservoir, lake, northeastern Anatolia
region, Turkey.
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