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BriepBblie ¢ MOMOIIBIO AJIEKTPOHHOU MUKPOCKOTIMU U3yYEHBI TMaTOMOBBIE Bomopociu benosipckoro, Yep-
HoucTtounHckoe M HimkHeTarmnbckoro BomoxpaHmianin CsepmioBckoit o6i. (CpenHuil Ypair), cymie-
CTBEHHO JIOTIOJIHEHBI JaHHbIE TT0 BUIOBOMY cocTaBy Bacillariophyta YepHOMCTOUMHCKOTO BOIOXpaHUJIU -
ma. Bcero B 3THX Tpex BOAOXpaHWIMIIAX BBISIBIEHO 216 TAKCOHOB BUIIOBOTO ¥ BHYTPMBUIOBOTO PaHTa U3
63 ponoB. Cpenu HUX — 17 TaKCOHOB HOBBIX 11T (hJtopbl Poccuu, 14 hopMm u3 11 ponoB onpeneeHbl TOJIbKO
1o pona. MakcuMalibHO€ TAKCOHOMUYECKOE pa3HooOpa3re oTMeueHO B HukHeTaruabCcKoM BOIOXpaHU-
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BBEAJEHUWE

M3-3a oTCYTCTBUSI KPYITHBIX PEK 1 HepaBHOMEP-
HOCTHU PEYHOTIO CTOKa BOIOXPAaHUJIMIIIA UMEIOT OCO-
0oe 3HaueHUE IS BOOOCHAOXEHMSI HaceJeHUs U
npomeinuieHHocTn CBepmioBckoil 00j1. Bomoemsbr
9TOr0 THUIIA MCIIOJB3YIOT B PErMOHE HE TOJBKO KaK
WCTOYHMKM BOJIOCHAOXEHUS U IPUEMHUKU CTOYHBIX
BOI, HO 1 IUISI PEIOOXO3SMCTBEHHBIX Y peKpealliOH-
HbIX 1eseii. CBoeoOpasue reorpapuieckoro mojoxe-
Hust CBEpIJIOBCKOI 00JI., pacIoIoXeHHOM B Mpeaenaax
YMEPEHHOTIO IT0sICa Ha CThIKE TpeX KPYMHBIX (PU3UKO-
reorpaguueckux crpaH (YpajibCKoii paBHUHHO-TOPHOM
ctpaHbl, BocrouHo-EBporneiickoii u 3anagHo-Cudup-
CKOI paBHMHHBIX CTPaH), a TAKKe BIIMSIHHAE BEICOTHOM
MOSICHOCTH OOYCJIOBIMBAIOT BBICOKOE pa3HOOOpasme
MPUPOTHO-KIMMATUIECKUX YCIOBUIA WISt (DOPMUPOBA-
HUsI BOIHBIX 9KOcucTeM. B pe3yibrare cioxHOro B3au-
MOJIEUCTBYS MPUPOIHBIX Y aHTPOIIOTEHHBIX (DAKTOPOB
BOJOXPAaHWJIUIIA PETMOHA MMEIOT SIPKO BBIpaXKCHHEBIC
VHIVMBUIYaAJIbHBIC YePTH U XapakTep pa3Butus. Ha-
YMHasl CO BTOPOI MOJOBMHBI XX BeKa, B YCIOBUSIX
MHTECHCUBHOM 3KCILIyaTalluM Ka4eCTBO BOJbI B BOJO-
XpaHWJINIIAX yxyairaercs. Pa3paborka Mepomnpusi-
TUH TI0 YJIYYIIEHUIO UX IKOJOTMYECKOTO COCTOSIHUS
TpeOyeT MOHMTOPUHIOBBLIX HAOMIOACHUI, BKITIOYAS
M3y4eHHe TUHAMMKU BUIOBOIO COCTaBa U Pa3BUTUS
duToruIaHkToHa. B TO ke Bpems, aabprodiopa BoIo-
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emMoB CBepIJIOBCKOI 00J1. 10 HACTOSIIEr0 BpeMEHU
ocTaeTcs MaJIOu3ydeHHOH. InaToMOBEIE BOTOPOCIIN
Hapsoy ¢ MMaHOOAKTEPUSIMH U 3eJICHBIMU BOIOPOC-
JIIMU UTPAIOT IMEPBOCTEIIEHHYIO POJIb B hOpMUpOBa-
HUU CTPYKTYPbI aJIbIOLIEHO30B ypaJIbCKUX BOIOXpa-
HUJIVII, OMHAKO TOAPOOHBIX MCCICTOBAHUMN X BU-
JIOBOTO COCTaBa C HWCIOJIb30BaHUEM BJIEKTPOHHOM
MUKPOCKOIIUHU 10 HACTOSIIIETO BpeMeHU He MPOBO-
TTAJTH.

ComlacHO HEMHOTOYHUCJISHHBIM JIMTEPAaTypPHbBIM
WCTOYHUKAM 10 JaHHBIM CBETOBOII MUKPOCKOITNH, B
HaunboJsee n3yyeHHoOM benosipckoM BomoxpaHWINIIE
3acdukcupoBaHo 170 BUIOB U pa3HOBUIHOCTEI TUa-
TOMOBBIX Bomopocieit (Mpymmua u agp., 2003;
Myxytonaos, Ilomos, 2004; bumomap, KynpHeB,
2014; Epemxwuna, 2014), HwxHeTtaruaibCckoM — 15
(Mapuenko u ap., 2018), Yeproncrounsnckom — 77
(Bonngie..., 2004). B enuHCTBEHHOI ITyOIMKAIIMU 10
W3YYECHUIO LIEHTPUIECKUX TUATOMOBBIX BOJIOPOCIICHA
YepHONCTOYMHCKOTO BOJOXPAHWJIMIIA C TIOMOIIBIO
BJIEKTPOHHON MUWKPOCKOIIMU TPUBOIUTCS YEThIpe
TakcoHa: Aulacoseira subarctica, Cyclostephanos dubi-
us, Stephanodiscus makarovae, S. minutulus (I'enkan,
Spymmna, 2002).

Llens paGoOTBl — OLEHUTH M CPABHUTH BUIOBOE
pa3HoOOpa3ue IMaTOMOBBIX BOAOPOCIIEil pa3HOTHUII-
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Tab6muna 1. XapakTepucTuku ucciaeayeMbix Bogoxpanwiuiil (Bomnsbie..., 2004)

Bonoxpanunuiie
ITokazarens
YepHOUCTOUYMHCKOE Huxnerarunbckoe benospckoe
HopmanbHbiii HOANOpHBIi ypo-
BeHb (HITY), M BC 223.25 193.52 212.00
[nowans 3epkana npu HITY, km?2 26.62 7.96 34.40
IMonHblit 06beM pu HITY, M M3 117.55 29.01 242.00
Jnuna mpu HITY, km 8.4 13.3 25.0
CpenHss 1pyuHa, M 3.17 0.6 1.6
MakcumanbHas I1yonHa, M 8.0 10.0 18.3
CpenHsis T1yOnHa, M 4.42 3.64 7.03
PerynupoBaHue cToka MHoroJjieTHee Ce3oHHOE Ce3oHHOE
CreneHb KoJieOaHUST YPOBHSI
(cpaboTKM YpOBHSI) HeGonbias He6onbias CpenHss
CKopoCTh BogooOMeHa Manas Bomnpbiras 3HauuTeIbHAaS

HbIX BogoxpaHWIuIil CBepmIOBCKOK 00JI. C UCIOb-
30BaHMEM METOJIOB 3JIEKTPOHHON MUKPOCKOIIUH.

MATEPUAJI 1 METOIbI UCCIIELJOBAHUA

OObeKkTaM1 HACTOSIIEro MCCIeAOBaHUS ITOCITY-
XM Tpu BomoxpaHmwmmiia CBepaIoOBCKOl 00I.
(puc. 1), umeroniye ocodboe 3HAYSHME IJIST BOIOCHA0-
KEHUS HaCeJICHUS U IIPOMBIIIIEHHBIX OOBEKTOB pe-
ruoHa. beosipckoe BogoxpaHWINIIE, CaMOe KpYII-
Hoe B o0JyiacTu, pacnojioxeHo Ha p. Ileimma (O0b-
HMproinickuii 6acceiin), B 50 kM BoctouHee I. EkaTte-
puHOYpr (56°50°59.9” c.ur., 61°17°50.2” B.1.). Hux-
HETarujbCKOE€ BOMOXPAHWIMIIE PaCIIOJIOXEHO Ha
tepputopuu . Hyxawnit Tarun, HCKe Mo TeYSHUIO
p. Tarv B 301 kM BhILIE ee yeThd (57°51724.81” ¢,
59°58’57.63” B.1.), BXOOMUT B KacKal BOIOXPAHWINILL B
OacceitHe p. Tarun (O6b-UpThiiickuii 6acceiin). Yep-
HOMCTOYMHCKOE BOIOXPAHWIMIIIE PACIIOJIOKEHO B O6ac-
ceitne p. YepHas (O6b-UpThiiickuii 6acceiit) B 12 kKm
K 1oro-zanany or I. Hrokuwmit Tarun (57°4527” c.ur.,
59°52’55” B.1.). [MOpoTeEXHUYECKIE COOPYKEHUS TTO-
ctpoeHbl Ha p. Mctok (mputok p. Yepnas). Mcciaeny-
eMble BOJOXpaHWIMIIA PACIIOJIOXEHBI B IIpeleiax
VYpanbckoil paBHUHHO-TOPHOI cTpaHbl (HepHOUCTO-
yuHCKOe M HIXKHeTarmnbckoe — B HU3KOTOPBSIX
Cpennero Ypana, bemosipckoe BogoXxpaHUJIUIIE — B
paiioHe 3aypaibCKOTIo IIeHEIUIEHA), B TA€XKHO JIaH I~
madTHOIT 30HE, MOA30HE IOXKHOI TalTH.

Bce oHM MO KITMMaTU4YECKOMY 30HUPOBAHUIO —
CeBEpHbIE pPaBHUHHBLIC BOAOXPAHWIMINA, TE€HE3UCY
KOTJIOBUHBI — PYCJIOBHIC NOJIMHHBIC, HE3HAUYUTEIb-
HOI1 IJIyOMHBI, II0 TeOMETpUYECKUM pa3MepaM Yep-
HONCTOYMHCKOEe U benospckoe — cpegHue
(tab6a. 1), HuxHerarunbckoe — HebobIioe (Bomo-
XpaHwiuda..., 1979).

OcHoBHoe HazHaYeH1e YepHOMCTOYMHCKOTO BOIO-
XpaHWJIUIIA — TTUTheBOE U TTPOMBIIIIJIEHHOE BOIOCHA0-
xenue 1. Hiokamin Tarmn, HuskaeTarmmsckoro — 1mpo-
U3BOJACTBEHHOE BOJOCHAOXEHUE IIPOMBIILICHHBIX
npennpusatuit . Huxkuuit Tarun, benospckoro —
NpyI-OXJTaguTeb bellogpckoil aTOMHOI CTaHIIMHA
(BADC) 1 UCTOYHUK TEXHUYECKOTO BOTOCHAOKEHUSI
BABC. PekpeallmoHHOE U PHIOOXO3SIICTBEHHOE MC-
M0JIb30BaHWE BOJIOXPAHUJIUILL BTOPUYHO.

Bona BogoxpaHuuil MpecHasi, cpeafHeMUHepa-
JiuzoBaHHasi, 111 bejlosipcKoro BOmOXpaHWIMILA B
OTACNbHBIE MEPUOIbl — BHICOKOMUHEpaAIU30BaHHAS
(Tabn. 2), 10 3HAYEHUIO BOAOPOTHOIO ITOKAa3aTesIs
MPEUMYIIECTBEHHO HOpPMalibHasl, MpPU BCHbIIIKAX
“uBereHus1” B YepHoucTouMHCKOM U benosipckom
BomoxpaHwiuiax pH cpeasl yBenuuuBaeTcs 10
OMAaCHBIX TSI uxTHodayHbl 3HaueHu (>8.5). B Teue-
HUE BereTallMOHHOIO ce30Ha (Mal—CeHTSOpb) IJIs
KCCeayeMbIX BOAJOEMOB XapaKTepeH IIMPOKUI 1ua-
Ma3oH GU3NYECKUX U XMMUYECKUX TToKa3aTeseil Ka-
YecTBa BOAbI, OCOOEHHO SIPKO BbIpaxk€eHHbIN B beso-
SIPCKOM BOJOXPaHWJIUIIE, YTO CBSI3aHO C MOCTOSIH-
HBbIM TIOCTYIUIEHMEM B €ro BEPXOBbSI CTOYHBIX BO[I
pa3JIMYHOTO TIPOUCXOXIEHUSI, CcOpachiBaéMbIX B
p. [Ibima. Ha coBpeMeHHOM 3Tarne Bo1oeMbl Cliely-
€T OTHECTU K DBTPOMHBIM BOAHBIM DKOCUCTEMaM.
KauecTBO BOABI B MCCEAyeMbIX BOIOXpPaHWUJIMILAX
OTpaXKkaeT BBICOKMII ypOBEeHb AHTPOMNOIeHHOM Ha-
IrPy3KM Ha UX BOJOCOOPHYIO TJIOLIA/lb BCJENCTBUE
3HAYUTEJbHON KOHUEHTpALlMU HACEJICHUS] U TIpel-
MPUSITUI PA3IUUYHBIX OTPACTIE MPOMBIIIJIEHHOCTH.

MatepuanaoM st paboOThl MOCAYXUAu 14 mpoo
¢duTorutaHkToHa YepHOUCTOYMHCKOTO BOJOXpaHU-
nmia (c6opsl BMae—okTa6pe 2012 1.), 46 mpo6 Huxk-
HETarmjibCKoro Bogoxpanwunina (coopsr 2006, 2012,
2016, 2017 rr.), 126 nmpo6 benosipckoro BogoxpaHu-
Juia (coopst 2001—-2007 rr., 2012—2020 rT.). I[TpoOBI
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CaepnjioBcKasi 001.

100 xm

Puc. 1. Kapra-cxema pacnoyiokeHUsl UcCienyeMbIxX BogoxpaHwiuil. 1 — YepHoucrtounHckoe BogoxpaHwinile, 2 — Huxne-
TarujabCKOe BOIOXpaHWInIIe, 3 — benosipckoe Bomoxpanwiuiie. Kpy:kkamu 0603HauyeHBI CTAaHIIMY HAOIIOICHHUIA.

OTOMpAIN B TeUCHME BETETAIMOHHOTO CE30Ha Ha T10-
CTOSTHHBIX CTAaHIIMSIX HaOmoaeHuii (puc. 1).

CTBOpKM IMaTOMeil OCBOOOXIAJIM OT OpraHWYe-
CKMX BEIIECTB METOAOM XOoJIoHHOTO cxkuraHus (ba-
JIoHOB, 1975). IIpenapaTsl Bomopocieil ucciaeaoBaiu
B CKaHUPYIOIIEM BJIEKTPOHHOM MUKpocKore JSM-
6510 LV.

IIpu ompenelieHUM BOMOPOCHICH WMCIIOJIb30BaIU
COBpPEMEHHbIE CUCTEMATUUECKUE CBOIKU U OMpee-
yurenu (Krammer, 1997a, 1997b, 2000, 2002, 2003;
Krammer, Lange-Bertalot, 1986, 1988, 1991a, 1991b;
Lange-Bertalot et al., 1994, 2011, 2017; Lange-Ber-
talot, Metzeltin, 1996; Lange-Bertalot, Genkal, 1999;
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Reichardt, 1999; Lange-Bertalot, 2002; Levkov, 2009,
2016; Levkov et al., 2013; KynukoBckuii u ap., 2016).

PE3VYJIbTATbBI UCCIEAOBAHUA

B uccnenoBanHom marepuane (1 — HwuknHeta-
TMIbCKOE BomoXpaHWiuie, 2 — bemospckoe, 3 —
YepHOMCTOYMHCKOE) BBISIBIEHO 216 BUOAOB, pa3HO-
BUAHOCTEM U popM 13 63 ponos: Acanthoceras zacha-
riasii (Brun) Simonsen — 3; Achnantidium catenatum
(Bily et Marvan) Lange-Bertalot — 1, 2; A. dolomiti-
cum Cantonati et Lange-Bertalot — 1; A. eutrophilum
(Lange-Bertalot) Lange-Bertalot — 1, 2, 3; A. exiguum
(Grunow) Czarnecki — 1, 3; A. jackii Rabenhorst — 1;
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Ta6muna 2. KauecTBO BOABI B MCCIIEIyeMBIX BOIOXPaHUIUIIAX (KOHCTATUPOBAHHBIM MHOTOJIETHUI Min—max 3a Bere-
TalIMOHHEBIN ce30H) ((OHIOBBIE TaHHBIE Ypajiabckoro ¢uanaia BHNUPO)

Bonoxpanunuiie
INokazarenn

YepHOMCTOUMHCKOE HixHeTtarnibckoe Benosipckoe
Temnepartypa, °C 8.0-27.0 7.0-22.0 9.9-27.4
[IpospaynocTh, M 0.3—-0.4 1.0—1.8 0.5-2.2
pH 6.7—8.9 6.5-7.4 6.6—9.6
Cl-, Mr/om> 2.8—4.6 30.0—40.0 3.4—108
SOi_, Mr/mv 20.7-25.5 35.0—42.0 14.0—89.9
KecTkocThb o0m1asi, rpam 0.7—1.3 2.5-3.0 2.5-5.6
CyMMa MOHOB
(MUHepanuzanus), Mr/om> 110—120 148—224 158—530
BITKs, MrO, /om> 4.8-5.3 0.6—4.8 0.32—10.40
NH, mr/mv’ 0.19—0.58 ot <0.006 mo 0.67 ot <0.006 mo 3.53
NO3, mr/m3 <0.003 <0.003 10 0.20 ot <0.003 mo 0.88
NO3, Mr/mv’ <0.20 0.80—3.68 0.29-7.44
PO?{, Mr/v’ 0.05-0.08 0.02—0.05 0.01—-1.31
Knacc Boabl CCa CCa CCa,Ca, Mg Mg

CCa, Mg CNa C_sMg

TSI-unnexc (Carlson R.E., 1977) 73.0-77.0 51.5-60.0 51.0-70.0

A. minutissimum (Kiitzing) Czarnecki — 1; A. saproph-
ilum (Kobayasi et Mayama) Round et Bukhtiyarova —
1, 2, 3; Adlafia detenta (Hustedt) Heudre, C.E. Wetzel
et Ector — 1; A.minuscula (Grunow) Lange-Bertalot — 1;
A. sp. — 3; Amphora copulata (Kiitzing) Schoeman et
Archibald — 1, 2; A. meridionali Levkov — 1; A. sp. — 2;
Anomoeoneis sphaerophora (Ehrenberg) Pfitzer — 1;
Asterionella formosa Hassal — 1, 2, 3; Aulacoseira am-
bigua (Grunow) Simonsen — 1, 2, 3; A. granulata (Eh-
renberg) Simonsen — 1, 2, 3; A. islandica (O. Miiller)
Simonsen — 1; A. pusilla (F. Meister) Tuji et Houki — 1;
Bacillaria species — 1; Brachysira brebissonii Ross — 3;
B. neoexilis Lange-Bertalot — 1; Brevilinea kevei Acs et
Ector — 1; Caloneis lancettula (Schulz) Lange-Bertalot
et Witkowski — 1; C. silicula (Ehrenberg) P.T. Cleve
var. var.? silicula — 1; C. silicula var. elliptica Frenguelli — 1;
Cocconeis euglypta (Geitler) Lange-Bertalot — 2;
C. lineate Ehrenberg — 1, 3; C. neodiminuta Krammer — 2;
C. pediculus Ehrenberg — 1, 2, 3; C. placentula Ehren-
berg — 1, 2; Craticula ambigua (Ehrenberg)
D.G. Mann — 1; C. minusculoides (Hustedt) Lange-Ber-
talot — 1; C. subminuscula (Manguin) C.E. Wetze let
Ector — 2; Ctenophora pulchella (Ralfs ex Kiitzing)
D.M. Williams et Round — 1; Cyclostephanos dubius
(Fricke) Round — 1, 3; C. invisitatus (Hohn et Heller-
man) Theriot, Stoermer et Hikansson — 1, 2; Cyclotel-
la atomus Hustedt var. atomus — 2, 3; C. atomus var.

gracilis Genkal et Kiss — 2; C. meneghiniana Kiitzing —
1, 2, 3; Cymatopleura elliptica (Brébisson) W. Smith — 1;
C. hibernica W. Smith — 1; C. solea (Brebisson)
W. Smith — 1, 3; Diatoma mesodon Kiitzing — 1;
D. vulgaris Bory — 1, 2; Diploneis oculata (Brébisson)
R.T. Cleve — 1; D. petersenii Hustedt — 3; D. subovalis
R.T. Cleve — 3; Discostella pseudostelligera (Hustedt)
Houk et Klee — 1; Encyonema silesiacum (Bleisch)
D.G. Mann — 1; E. minutum (Hilse) D.G. Mann — 2;
E. prostratum (Berkeley) Kiitzing — 1; Enfomoneis or-
nata (Bailey) Reimer — 1; Epithemia adnata (Kiitzing)
Brébisson — 1; Eunotia formicina Lange-Bertalot —1;
E. implicata Norpel-Schempp, Alles et Lange-Ber-
talot — 1; E. minor (Kitzing) Grunow — 3; E. sarek
A. Berg —1; E. solerolii (Nitzsch) Rebenhorst — 3; F. su-
barcuatoides Alles, Norpel-Schempp et Lange-Bertalot — 1;
E. sp. — 3; Fallacia pygmaea (Kitzing) Stickle et
D.G. Mann — 1; Fragilaria crotonensis Kitton — 1, 3;
F elliptica Schumann — 1, 3; F mesolepta Rabenhorst — 1;
F neoproducta Lange-Bertalot — 3; F perminuta
(Grunow) Lange-Bertalot — 1; F rumpens (Kiitzing)
Carlson — 1, 3; FE saxoplanctonica Lange-Bertalot et
Urlich — 1, 3; F tenera (W. Smith) Lange-Bertalot — 3;
F vaucheriae (Kiitzing) Petersen — 1, 2; Geissleria ac-
ceptata (Hustedt) Lange-Bertalot et Metzeltin — 1;
G. decussis (Oestrup) Lange-Bertalot et Metzeltin — 1;
G. similis (Krasske) Lange-Bertalot et Metzeltin — 1, 3;
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G. sp. — 1; Genkalia digituloides (Lange-Bertalot)
Lange-Bertalot et Kulikovskiy — 1; G. digitulus
(Hustedt) Lange-Bertalot — 1; Gomphoneis olivaceum
(Hornemann) P. Dawson ex Ross et Sims — 1, 2, 3;
G. olivaceoides (Hustedt) Carter — 2; Gomphonema
brebissonii Kiitzing — 1; G. gracile Ehrenberg — 3;
G. italica Kiitzing — 1; G. micropus Kiitzing — 2; G. ol-
ivaceoides Hustedt — 1; G. pala Reichardt — 2, 3;
G. parvulum (Kiitzing) Kiitzing — 1, 2, 3; G. sp. — 3;
Gomphosphenia stoerme Kociolek et Thomas — 3; Gy-
rosigma spencerii (Quekett) Griffith et Henfrey — 3;
Halamphora coffeaeformis (Agardh) Levkov — 1;
Hantzschia amphioxys (Ehrenberg) Grunow — 1; Hu-
midophila contenta (Grunow) Love, Kociolek, Van de
Vijer, Lange-Bertalot et Kopalova — 1; Hippodonta
capitata (Ehrenberg) Lange-Bertalot, Metzeltin et
Witkowski — 1; Karayevia ploenensis (Kolbe) Bukhti-
yarova — 3; Lemnicola hungarica (Grunow) Round et
Basson — 1; Luticola nivalis (Ehrenberg) D.G. Mann —
1; Melosira varians Agardh — 1, 2, 3; Meridion circulare
(Greville) C. Agardh — 3; Navicula antonii Lange-
Bertalot — 1, 3; N. cryptotenella Lange-Bertalot — 1;
N. cryptocephala Kiitzing — 1, 3; N. gregaria Donkin — 1;
N. mediocostata Reichardt — 1; N. moskalii Metzeltin,
Witkowski et Lange-Bertalot — 2; N. oblonga (Kutz—
ing) Kiitzing — 1; N. radiosa Kiitzing — 1, 3;
N. reichardtiana Lange-Bertalot — 1; N. rostellata
Kiitzing — 1; N. slesvicensis Grunow — 1; N.sp.1—3;
N.sp.2—1; N.sp. 3 — 1; N. tripunctata (O.F. Miiller)
Bory — 1; N. trivialis Lange-Bertalot — 1; N. venerablis
Hohn et Hellerman — 1; N. viridulacalsis Lange-Ber-
talot — 1; Neidium affine var. longiceps (Gregory)
Cleve — 1; N. ampliatum (Ehrenberg) Krammer — 1;
N. bisulcatum (Lagerstedt) P.T. Cleve — 1, 2; N. dubi-
um (Ehrenberg) P.T. Cleve — 1; N. sp. — 1; Nitzschia
acicularis (Kiitzing) W Smith — 1, 3; N. amphibia
Grunow — 1, 2, 3; N. draveillensis Coste et Ricard — 1;
N. fonticola Grunow — 1, 2, 3; N. frustulum (Kiitzing)
Grunow — 1; N. graciliformis Lange-Bertalot et Si-
monsen — 1, 3; N. inconpicua Grunow — 1, 3; N. lin-
earis (Agardh) W. Smith — 1; N. nana Grunow — 1, 2;
N. palea (Kiitzing) W. Smith — 1; N. rectirobusta
Lange-Bertalot — 1; N.vermicularis (Kiitzing)
Hantzsch — 1, 3; N. sp. — 1; Pinnularia brebissonii
(Kiitzing) Rabenhorst — 1; P. divergens var. sublinearis
Cleve — 1; P. gibba Ehrenberg — 1; P. ilkaschoenfelde-
rae Krammer — 1, 3; P. microstauron (Ehrenberg)
Cleve — 1; P. neohalophila Kulikovskiy, Genkal et
Mikheeva — 1; P. neomajor Krammer — 1; P. nodosa
(Ehrenberg) W. Smith — 3; P. parvulissima Krammer — 1;
P, septentrionalis Krammer — 1; P. subgibba var. sublin-
earis Krammer — 1; P. subgibba var. undulata Kram-
mer — 1; P. viridiformis Krammer — 1; Placoneis angli-
ca (Ralfs) Cox — 1; P. cf. interglacialis (Hustedt) Cox
— 3; P, paraelginensis Lange-Bertalot — 3; (?) P. sp. — 3;
Planothidium conspicuum (Mayer) Morales — 1;
P. haynaldii (Schaarschmidt) Lange-Bertalot — 1;
P, frequentissimum (Lange-Bertalot) Lange-Bertalot — 1,
2, 3; P. lanceolatum (Brebisson) Lange-Bertalot — 1, 2;
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P. reichardtii Lange-Bertalot et Werum — 1; P sp. 1 — 2;
Planothidium sp. 2 — 1; P. wermianum Lange-Bertalot
— 1; Psammothidium bioretii (Germain) Bukhtiyarova
et Round — 3; P. subatomoides (Hustedt) Bukhtiyarova
et Round — 1; Pseudostaurosira brevistriata (Grunow)
D.M. Williams et Round — 3; P. parasitica (W. Smith)
Morales — 1; P. sp. — 1; P. subconstricta (Grunow) Ku-
likovskiy et Genkal — 1; Punctastriata ovalis Williams
et Round — 1; Reimeria sinuata (Gregory) Kociolek et
Stoermer — 1; Rhoicosphenia abbreviata (C. Agardh)
Lange-Bertalot — 1, 2, 3; Rossithidium sp.— 1; Sellaphora
americana (Ehrenberg) D.G. Mann — 1; S. auldreekie
Mann et McDonald — 1; S. atomoides (Grunow) C.E.
Wetzel et Van de Vijver — 1, 3; S. bacillum (Ehrenberg)
D.G. Mann — 1; S. elorantana (Lange-Bertalot) C.E.
Wetzel — 1, 2; S. medioconvexa (Hustedt) C.E. Wetzel
— 1; 8. nigri (De Not.) C.E. Wetzel et Ector — 1; S. obese
D.G. Mann et Bayer — 1, 2, 3; S. parapupula Lange-
Bertalot — 1; S. pseudopupula (Krasske) Lange-Ber-
talot — 1, 3; S. pupula (Kiitzing) Mereschkowsky — 1;
S. smirnovii Chudaev et Gololobova — 3; .S. verecundi-
ae Lange-Bertalot — 3; S. saprofolerans Lange-Ber-
talot, G. Hofmann et Cantonati— 1; 5. sp. — 1; Stauroneis
amphicephala Kiitzing — 1; S. phoenicenteron (Nitzsch)
Ehrenberg — 1; . smithii Grunow — 3; Staurosira con-
struens Ehrenberg — 1; S. triangoexigua Kulikovskiy et
Genkal — 1; S. venter (Ehrenberg) Cleve et Moller — 1,
3; Staurosirella alpestris (Krasske) Le Cohu — 1; S. pin-
nata (Ehrenberg) D.M. Williams et Round — 1, 3;
Stephanodiscus binatus Hakansson et Kling — 1; S. del-
icatus Genkal — 2; S. hantzschii Grunow — 1, 2, 3; S.
hashiensis H. Tanaka — 1; . invisitatus Hohn et Heller-
man — 2; 5. makarovae Genkal — 1, 2; S.minutulus (Kiitz-
ing) Cleve et Moller — 1, 2, 3; S. neoastraea Hikansson
et Hickel emend. Casper, Scheffler et Augsten — 1, 2;
Surirella amphioxys W. Smith — 1; S. angusta Kiitzing
— 1; S. brebissonii Krammer et Lange-Bertalot — 1, 2;
S. linearis W. Smith — 1; S. minuta Brébisson — 2;
S. tenera Gregory — 1; Tabellaria flocculosa (Roth)
Kutz. — 1, 3; Tabularia fasciculata (Agardh) D.M. Wil-
liams et Round — 1; Thalassiosira faurii (Gasse) Hasle — 2;
Tryblionella littoralis (Grunow) Mann — 1; T. leviden-
sis W. Smith — 1; 7. salinarum (Grunow) Pelletan — 1;
T. tryblionella (Hantzsch) Cantonati et Lange-Ber-
talot — 1; Ulnaria acus (Kiitzing) Aboal — 1, 3; U. cf.
grunowii (Lange-Bertalot et S. Ulrich) Cantoati et
Lange-Bertalot — 1; U. u/lna (Nitzsch) Comper¢ — 1, 2.

Cpenu Hux — HoBBIe 1S (pitopel Poccuu 1 Bomo-
pociii, onpeneacHHBIE TOIBKO 10 pona. Huxke mpu-
BeJEeHBI MX KpaTKHe TUarHO3bl U WLTIOCTPALIUU.

Achnantidium catenatum (puc. 2a). CTBOPKU JUIMHOI
11.6—12 MM, mmpuHOM 3 MKM, TpuxoB 30 B 10 MKM.
A. dolomiticum (puc. 20). CtBopka minuHoit 10.3 MKM,
mmpuHOM 2.7 MkM, mTpuxoB 33 B 10 MkM. A. saprophil-
lum (puc. 2B). CTBOpKY minHO# 8.6—11.1 MKM, IUpu-
Hoii 2.9—3.2 MkM, TpuxoB 28—32 B 10 MKM.

Adlafia sp. (puc. 2r). CtBopKa IJUHOM 21.5 MKM,
IMPHHOI 5.3 MKM, IITpUX0B 16 B 10 MKM.
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L —

Puc. 2. DnexkrpoHHbie Mukpodortorpadum ctBopok (COM): a — Achnantidium catenatum, 6 — A. dolomiticum, B — A. saprophil-
lum, v — Adlafia species, n — Amphora meridionalis, e — A. sp., X — Bacillaria sp., 3 — Brevilinea kevei, n — Caloneis silicula var.
elliptica, x — Eunotia formicina, n — E. sarek, m — Eunotia sp., H — Navicula sp. 1 — Fragilaria saxoplanctonica, o — Geisleria sp.,
n — Gomphonema sp., p — Navicula sp. 1, c — Navicula sp. 2, T — Navicula sp. 3. a, 0, T, X, I, M — CTBOPKU C BHYTPEHHE1 110O-
BEpXHOCTH; B, 1, €, 3, U, K, H, 0, T, P, C, T — C HAPYXKHOM.
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Amphora meridionalis (puc. 2n). CTBOpKa IIMHOM
18.4 MM, mIMpuHOK 4 MKM, IITPUXOB 16 B 10 MKM.
A. sp. (puc. 2e). CTBopKa AJauHOMI 18.2 MKM, IIUpU-
Hoit 3.5 MM, mTpuxoB 30 B 10 MKM.

Bacillaria sp. (puc. 2x). CTBOpKa IIMPUHON 4 MKM,
¢uoyn 12 B 10 Mmxm, mTpuxoB 9 B 10 MKM.

Brevilinea kevei (puc. 23). CTBopKa IJIMHOM 4.8 MKM,
IUpUHOM 2 MKM, IITpuxoB 40 B 10 MKM.

Caloneis silicula var. elliptica (puc. 2u). CTBOopKa
JUTMHOM 35.5 MKM, IIMPUHOM 8.9 MKM, IITPUXOB 22 B
10 MKM.

Eunotia formicina (puc. 2x). CTBopKa JJIWHOM
100 MKM, mMpUHOI 8 MKM, IITPUXOB 9 B 10 MKM.
E. sarek (puc. 2;1). CtBopKa njuHoi 39 MKM, IIIUPU-
Hoii 12.5 MM, mTpuxoB 10 B 10 MkM. E. sp. (puc. 2m).
CrBopka ajauHou 39 MKM, 1mMpuHON 12.5 MKM,
mTpuxoB 10 B 10 MKM.

Fragilaria saxoplanctonica (puc. 2H). CTBOpKHU
JmmHoM 74—100 MM, mmmpuHoi 1.8—3.3 MKM, IITpU-
x0B 22—30 B 10 MKM.

Geisleria sp. (puc. 20). CTBopka IIMHOM 16 MKM,
IIUPUHON 6.8 MKM, IITPpUXOB 18 B 10 MKM.

Gomphonema sp. (puc. 2mm). CTBopKa I1nHOi 25.6
MKM, IIUPUHON 5.4 MKM, IITpuXoB 11 B 10 MKM.

Navicula sp. 1 (puc. 2p). CTBopKa IINHOM 39 MKM,
mumpuHON 9 MKM, mTpuxoB 8 B 10 MxMm, apeon 40 B
10 MmkMm. N. sp. 2 (puc. 2c). CrBOpKa IJIUHOM
11.7 MM, mmupuHOi 3.9 MKM, IITPUXOB 22 B 10 MKM,
apeon 40 B 10 mxm. N. sp. 3 (puc. 21). CTBOpKa mIn-
HOi1 13 MKM, IIMPHUHOI 6 MKM, IITPUXOB 14 B 10 MKM,
apeoi 35 B 10 MKM.

Neidium sp. (puc. 3a). CtBopka aauHoit 30 MKM,
IIUPUHON 4 MKM, IITPUXOB 26 B 10 MKM.

Nitzschia sp. (puc. 36). CtBopkKa minHoi 200 MKM,
mupuHoit 11 mxMm, pubyn 10 8 10 MKM, IITpuxoB 16 B
10 MKM.

(?) Placoneis sp. (puc. 3B). CTBOpKa IJIMHON
14 MKM, IIUPUHO# 4.6 MKM, IITPUXOB 24 B 10 MKM.

Planothidium reichardtii (puc. 3r, 3x). CTBOpKu
IMHOU 9.5—10 MKM, IIMPUHON 5—5.2 MKM, IITPU-
xoB 14 B 10 mxMm. P. sp. 1 (puc. 31). CTBOpKa IJIMHOK
15.2 MKM, IIUpUHOM 6 MKM, ITpUXoB 13 B 10 MKM.
P. sp. 2 (puc. 3e). CTBopKa OIWHON 8.2 MKM, IIIUPU-
Hoit 4.1 MM, TpuxoB 25 B 10 MxM. P. wermianum
(puc. 33). CrBopKa IOJMHOI 6.8 MKM, IIMPUHOM
3.1 MmxMm, mTpuxoB 15 B 10 MKkM.

Sellaphora auldreekie (puc. 3u). CTBopKa JIMHOM
18.9 MM, mmmpuHO 6.7 MKM, TNTpUXOB 19 B 10 MKM.
S. medioconvexa (puc. 3k). CrTBopKa IIWHON
17.3 MxM, puHOI 4.6 MKM, IITpUXOB 24 B 10 MKM.
S. nigri (puc. 31). CTBOpKa JIMHON 13 MKM, 1IUpU-
Hoit 4.3 MM, mTpuxoB 24 B 10 MkMm. S. saprotolerans
(puc. 3Mm). CtBopka WIMHOM 18.7 MKM, IIMPUHON
6.8 MM, mTpuxoB 20 B 10 MKM. S. sp. (puc. 3H).
CTBOpKa MIMHOM 16 MKM, IIMPUHOMN 5 MKM, IITPU-
x0B 28 B 10 MKM.
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Stephanodiscus hashiensis (puc. 30). CTBopKa aua-
MeTpoM 7.5 MKM, uTpuxoB 17 B 10 MKM.

Ulnaria cf. grunowii (puc. 3n, 3p). CTBOpKa mIMHOMI
178 MM, 1ipurHOM 2.7 MKM, IITpuxoB 17 B 10 MKM.

OBCYXIEHHWE PE3VJIbTATOB

K HacTosiiieMy BpeMeHHU ¢ y4eTOM JIMTEPaTyPHBIX
W COOCTBEHHBIX JAHHBIX OOIIMII TaKCOHOMUYECKUIA
CIUCOK (PUTOITIAHKTOHA YepHOMCTOYMHCKOIO BOHO-
xpaHwiina BkmodaeT 180 BBT (BumoB 1 BHYTpUBUIO-
BBIX TAKCOHOB) U3 IEBATU OTAEI0B. OCHOBY TaAKCOHO-
MUYECKOM CTpYKTYpHI (32.2% 06111ero BUIOBOro 60orar-
CTBa) (GOPMUPYIOT 1MaTOMOBbBIE BOIOPOCIU. BunoBoii
cocTaB (uTOoIUIaHKTOHAa HMXKHETarmibCcKOro BOIO-
XpaHWJINIIA MPeacTaBasiioT 332 BUaa U BHyTPUBUIO-
BBIX TAKCOHA U3 ASBSITU OTAEJIOB, BKJIAI AUATOMOBEIX
BOLOPOCJEH, 3aHUMAIOIINX BeayIINe MO3ULIUU, J0-
cturaet 34.3% obiiero pasHooOpasus. B Bbenosp-
ckoM BogoxpaHunuiie Bacillariophyta HaxonsaTcs Ha
BTOPOM MECTE€ B CTPYKType aiabroaopbl (HUTO-
IUTAaHKTOHA, BKIIovalolieit 610 BUIOB 1 BHYTPUBUIO-
BbIX TakcOHOB U3 10 otaenos. Jlons Bacillariophyta B
0011IeM TaAKCOHOMUYECKOM pa3HOOOpa3uy JOCTUTACT
27.2%, TiepBOE€ MECTO 3aHMMAIOT MPEACTABUTEIN
Chlorophyta (29.1%).

B naubosnee musyyeHHoM benosspckoM Bomoxpa-
HUJIMIIE 10 JaHHBIM CBETOBOI MUKPOCKOTIMY OOHa-
pyxeHo 165 BumoB u pazHoBunHocteit Bacillariophy-
ta u3 60 pomos, Bkimodasd 12 ¢opM, omnpeneaeHHbBIX
TOJIBKO A0 ponxa. HambGoisbllee TaKCOHOMMYECKOE
pa3HooOpa3ue oTMe4eHO B poaax Gomphonema
(10 BugoB u pa3HoBuaHoOcTel), Navicula (13) u Nitzs-
chia (20) (SIpymuna u np., 2003; MyxytouHoB, ITo-
noB, 2004; Epemkuna, 2014; bunomap, KyinbHeB,
2014; neomyb6aukoBaHHBIe naHHbIe T.B. Epemxu-
Holt). [1o HaIIMM TaHHBIM 3JEKTPOHHO-MHUKPOCKO-
IMMYECKOTO HCCJICAOBAHUSI, BBIIBICHO 46 BUIOB U
pa3HoBUAHOCTel U3 23 ponoB (ABe (opMEBI ornpeae-
JICHBI TOJIBKO 110 pofda), u3 Hux 30 — HoBbIe WIS (D10~
pBI 3TOTO BOAOXpaHWJIMIIA. Takske 3a(PUKCHUPOBAHbBI
HoBbIe ponkl (Craticula n Gomphoneis), Hanboee Ha-
CBHIIIIEHHBIMU poaaMu okazaimch Cocconeis (4 Takco-
Ha), Gomphonema (5) u Stephanodsiscus (5).

s HuXHeTarmjabCKOro BOAOXpPaHWIWILA W3-
BecTHO 80 BUIOB M pa3HOBUOHOCTEH 13 23 pomoB
(Mapuenko u ap., 2018; HeonyOIMKOBaHHBIE TaH-
Hele T.B. EpemxuHoit). Hamnbonbiree 6orarctBo 3a-
¢ukcupoBaHo B poaax Navicula v Stauroneis (o 4 Bu-
na), Surirella (6) u Nitzschia (10). Harre nccnenona-
HUE BBISIBUJIO 174 TaKCOHA TMAaTOMOBBIX BOJIOPOCIEH
13 59 ponoB, BKinodast 9 popM, ornpeneaeHHBIX TOJIb-
KO 10 pona. BumoBoii cocTaB 3TOro BogoxXpaHUINIIA
paclIMpeH B 3HAUUTENILHON CTeleH 3a cueT 142 BU-
OB ¥ PA3HOBUIHOCTEI, HOBBIX IUIST (DIIOPBI 3TOTO BO-
noema. Kpome Toro, oOHapyXeHBI IpeACTaBUTEIIN
pOIOB, HEU3BECTHBIX paHee [Jis BOJOXpaHUJIUIIA
(Anomoeoneis,  Bacillaria, Brachysira, Brebilinea,
Caloneis, Cocconeis, Craticula, Ctenophora, Cyclostepha-
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]

Puc. 3. DirekrpoHHbIe MUKpOdoTorpacduu ctBopok (COM): a — Neidium sp., 6 — Nitzschia sp., B — (?) Placoneis sp., T, X — Pla-
nothidium reichardtii, n. — P. sp. 1, e — P. sp. 2, 3 — P. wermianum, v — Sellaphora auldreekie, x — S. medioconvexa, n — S. nigri,
M — S. saprotolerans, H — S. sp., 0 — Stephanodiscus hashiensis, 1, p — Ulnaria cf. grunowii. a, i, e, X, u, X, J1, M, H, T, p — CTBOPKH
C Hapy>XKHOIi ITOBEPXHOCTH; O, B, T, 3, 0 — C BHYTPEHHEIA.

nos, Diploneis, Discostella, Eolimna, Fallacia, Geissleria,  Thalassiosira, Tryblionella). Hanbonee HachIIe HHBIMUI
Genkalia, Halamphora, Humidophila, Hantzschia, Lem- B TaKCOHOMWYECKOM IUIaHe Obutu ponbl Nitzschia v
nicola, Luticola, Placoneis, Psammothidium, Punctastria-  Pinnularia (o 12 BunoB), Sellaphora (13) n Navic-
ta, Reimeria, Rhoicosphenia, Rosithidium, Tabulata, ula (16).
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B UepHOMCTOUMHCKOM BOOOXpAHUIUIIE IPU U3Y-
YEeHUU LIEHTPUYECKUX IUATOMOBBIX BOJOPOCIEH C
IIOMOIIBIO 3JEKTPOHHON MMWKPOCKOIIMU BBISIBJICHO
yeThIpe TakcoHa: Aulacoseira subarctica, Cyclostepha-
nos dubius, Stephanodiscus makarovae, S. minutulus
(T'enkan, Apymuna, 2012). [To HeonyOIMKOBaAaHHBIM
maaapIM T.B. EpemMxmHo#l, B pe3yibTaTax CBETO-
MUKPOCKOITMYECKUX UCCIeTOBaHU 3a(DUKCUPOBAHO
54 Bupa v pa3HOBUIHOCTHU 13 34 ponoB (BKIIOYas ABa
BHUJA, OINPeIeIEHHBIX TOJIBKO 10 pona). Hanbombiiee
ooraTcTBO 3apMKCUPOBaHO B ponax Aulacoseirau Na-
vicula (o Tpu Buna) u Fragilaria v Nitzschia (no ye-
ThIpe Buaa). ComiacHO pe3yJIbTaTaM HAILIeTO UCCIen0-
BaHMsI, B 3TOM BOJIOXpaHWIMILIE OOHApyKeHO 68 TakCco-
HOB BUJIOBOTO paHra u3 35 pomoB, B TOM YMUCJIC
52 HOBBIX 1)1 (PJIOPBI 3TOTO BOIOXPAaHWJIMINIA; 3a-
¢dukcupoBaHbl HOBbIe ponbl Adlafia, Brachysira, Cy-
clostephanos, Cymatopleura, Diploneis, FEunotia,
Geissleria, Gomphosphenia, Karayevia, Melosira, Pin-
nularia, Placoneis, Psammothidium, Pseudostaurosira,
Rhoicoshenia, Surirella. Hanboiiee HaCHIIIIEHHBIE B
TaKCOHOMMYECKOM TIUJIaHe — ponabl Gomphonema,
Nitzschia v Sellaphora (110 5 BunoB), Fragillaria (6).

BeiBoabl. B benosipckom, HukHeTarmibckom u
YepHOMCTOYMHCKOM BOIOXPAaHWINIIIAX OOHAPYXKEHO
216 BugoB u pasHoBuaHocteit Bacillariophyta, Bkiio-
yasi BOJOPOCIIH, oNpeae/ieHHbIE TOJILKO 10 poaa. 3a-
¢ukcupoBaHo 17 TaKCOHOB, HOBBIX IS (hyophl Poc-
cum M3 ponoB Achnantidium, Amphora, Brevilinea,
Caloneis, Eunotia, Fragilaria, Planothidium, Sellapho-
ra, Stephanodiscus, Ulnaria. HanGomblllee TaKCOHO-
Muueckoe pazHooOpasue (179) ormeueHo B HuxkHe-
TarvJIbCKOM BOAOXPaHWIUIIIE.
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Diatom Algae of Different Types of Middle Ural Reservoirs (Sverdlovsk Region, Russia)
S. I. Genkal® * and T. V. Eremkina?

! Papanin Institute for Biology of Inland Waters Russian Academy of Sciences, Borok, Nekouzskii raion, Yaroslavl oblast, Russia
2Ural Branch of the Federal State Budget Scientific Institution “Russian Federal Research Institute of Fisheries and
oceanography”, Ekaterinburg, Russia
*e-mail: genkal47@mail.ru

For the first time, diatoms from the Beloyarskoe, Chernoistochinskoe and Nizhnetagilskoe reservoirs of the
Sverdlovsk region are studies using electron microscopy. The data on the species composition of Bacillario-
phyta of the Chernoistochinskoe Reservoir are significantly supplemented. A total of 216 taxa of species and
intraspecific rank from 63 genera are identified in these three reservoirs. Among them 17 taxa are new to the
flora of Russia, 14 forms from 11 genera are identified only to the genus. The maximum taxonomic diversity
is recorded in the Nizhnetagilskoe reservoir (179).

Keywords: Sverdlovsk region, Middle Ural, Beloyarskoe, Nizhnetagilskoe, Chernoistochinskoe reservoirs,
phytoplankton, Bacillariophyta, electron microscopy
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