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BHOBI POJIA NAVICULA BORY (BACILLARIOPHYTA) A3
PA3JIHYHBIX BOJOEMOB CEBEPO-BOCTOKA NNEH3EHCKOM

OBJIACTH (POCCHA)

B pesy CKTPH p 0 Bacillariophyta w3 pasaHiHBX

[T ofin. obnapy 49 np # pona N la Bory, 1sa u3 uux — N. joubaudii
Germain u N. saprophila Lange-Bertalot et Bonik - ans dnopsl Poccun.

Knwoueswe cnosa: Bacillarioph N la, T1 ofn., MEKTPOHHAN MHKDPO-

CKOMHS, BH/IBL, HOBBIE IR uiophi Poccui.
Beenenune

lMpencrasurenn  posa  Navicula Bory, BeTpeqaroTcss B PasiHYHBIX
NPECHOBOIHBLIX BOAOEMAX H MHOTOYHC/IEHHBI BO (UIOpax pasnHYHbIX perHoHos. Onxako
nybmukaunit o BumoBoM pa3HoofpasHH pola B NpecHOBOMHBIX Bonoemax Pocchu c
ororpaduamn, nomyueHHsIMH ¢ nomomslo TOM u COM, nemuoro (Iemkan, 1992;
Karayeva, Genkal, 1993). Bmecre ¢ TeM, HMeHHO pabOTl, BBIMONHEHHBIE C
HCTIONB30BAHKEM METOOB JNIEKTPOHHOH MHMKPOCKOTHH, NO3BONAIOT BBIABHTH HOBbIE
moponoriueckne 0coGEHHOCTH, 9€TKO HACHTH(HUHPOBATL OPraHH3IMBI, YTOUHHTE HX
CHCTEMaTHYECKO® NOJ0KEHHE W, COOTBETCTBEHHO, PACTIPOCTPaHEHN e,

Lensio mamnoro HecnenoBaHHa ObuUl0 BHIABJIEHHE BHIOBOTO COCTasa poja
Navicula B pasHOTHNHEIX, paHEe HE HIYMEHHBIX B &TbrOIOTHYECKOM ACMEKTE BOJOEMax
[ensencxoli 06

MaTepnajabl H METOIBI

MarepuanoM nocmyxwin npobsi GeHtoca W rnaHkToHa, cobpannsie B 2000-
2002 rr. Ha cesepo-BocToke ITemsenckoi o6n. B pekax: Cype [1] (18 °C)', Houxe [2]
(14 °C), Huze [3] (22 °C), Xonpe [4] (17 °C), Cunemytke [5] (17 °C), Kanazne [6]
(20 °C), Bazne [7] (22 °C); noliMeHHsIX 03epax — B npaboGepexse p. Cypsl HANPOTHB
noe. Muipkuno [8] (20 °C), Yamuope [9] (23 °C), crapuue B oxpecTHocTax noc. IMwip-
kuao [10] (20 °C); B npynsax: B okpectHocTax noc. 3omotapeska [11] (17 °C) n
nioc. Jigopuku [12] (27 °C); B 03epax Ha MecTe BhipaboTaHHbIX TopaHukos: Kapacuk
[13] (22 °C), Moxomoe [14] (21 °C), Bonsiwoe Moxopoe [15] (13 °C); B pyubax: B oBpare B

OCH. lenxan, M.C. Kymuxoscxuii, 2005

! Mocse kanoro Bonoema ykasan ero HOMEP, HCTIONEIYEMBII npi BHIOB, H Ypa BOIsI
TPH BINTHI NPOS.
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npasoGepexbe p. Cypsl Hanpotue noc. IMeipkuno [16] (15 °C) u pyuse, Gepymem
Hauano w3 poaunka Yaiinuk [17] (16 °C); B sogoxpanunnmax: Cypckom [18] (22 °C) n
Ha p. Bams [19] (25 °C); B carnosom Gonotre Bessimanxom [20] (21 °C).

HcenenoBanHeie BoloeMbl OTHOCATCA K BomkckoMy GaccefiHy, kpome pex
Xonep m Cuuemyrka (Gacceitn p. Jlon), m no csoemy (OPMHPOBAHHIO CBA3AHbI C
p. Cypoit — npassiM npuTokom Bonrn. Paree ux anbroiopa He H3ydanach.

Pexu Cypa n Xonep oTHocaTcs K yncy Gombunx pex, niomany ux sonocGopa
cocTaBnmoT Gonee 50 ThiC. KM’, K CPEIHMM OTHOCATCA pekn Muza u Kanana, k Mansim —
pexu Bsina m ChHeMyTka, K peukam, 4bd AnuHa meHee 20 kM — p. Houka. Osepa B
061acTH NOHMEHHBIE, MEIKOBOIHbIE, MATTBIE N0 IUIOIAH BOAHOM MOBEPXHOCTH.

Hecmotpa Ha noiin p , OHH Pa3IM4AIOTCA CBOHM TeHE3IHCOM
H THIPOXHMHYECKHMH nokasatesiaMi. K crapuuam otnocaTca osepo Yamuop u o3epo B
oKp. mioc. [IbIpKHHO, 4bH MOKA3aTeNH H reHe3Hc cBA3aHbl ¢ p. Cypoii. Ozepa Ha MecTe
BbIpaGoTaHHLIX TOP(AHHKOB H3-3a HEMONHOH BhIpaGoTaHHOCTH Topda XapakTepH-
3YIOTCH HH3KHMH 3HAYeHHAMH pH M NOBBIIEHHON LBETHOCTBIO, PAIBHTHEM GHOTHI,
XapaxkTepHo# A 3akHCeHHBIX Bonoemos. O3epo Kapacuk, monHocTsio BeipaGoTaHHBIi
TOpPQAHHK, OTIHYAETCA OT 3TOH IPYNNbI 03ep CHIBHON aHTPONMOreHHON HArpy3ko#, 4uTo
o6ycnaBnuBaeT NOBBIIEHHBIE 3HAYeHHA PH, MaccoBOe pA3BMTHE BOAHBIX pPacTeHMil,
HaKOTUICHHE OPraHHKH 1 QyHKUHOHHPOBAaHHE BOAOEMA 110 NpynoBoMy THITy (Tabn. 1, 2).

Taéaruya | MopponormieckHe i rHAPOIOTHYCCKHE XAP PHCTHKH P
Pexa
Xapaxrep
Cypa Houxa Hiza Kanana Banz | Xonep | Cuuemyrxa
T, ko 841344 12 123 150 a1 91:95" 2
BosopSinm R0 g ot 3230 3620 | 496 |SU0| g
oAk, KM 31490 ABHHBIX 8960
Oaepa
Yanuiop Kapacuk Bonswoe Moxosoe Moxosoe
XapakTep ( 2|« )
GeceTounoe) MPOTOMHOC)
Obnem, Thic./u" 45,7 758 870 2985
Inomaas, ra 5,15 59 90 177
Cpennns rnyGuna, M 0,9 13 12 1,69
B

XapaxkrepHcTiKa Cypckoe Ha p. Bama

3 y 560 000 2000
THIC./M
Tlnowass 3epkana, ra 11000 76,5
JInuna, kM 32 27
1llupuua, M 4500 630

Tipumesanue, TNepen 4epTol ~ obimas JHHA PEKH, 33 HEPTOH — JTHHA 10 TEPPHTOPHH OG/IACTH.
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Tabauya 2. Tuap eTH P mMr/a
H::p TMokasarenn m % Cypckoe Baxp. Pexa Cypa

1 pH 4,4-4,46 6,4-6,6 7,6-8,7 7-8,7

2 LipemHocTs, rpan 20 45 - -

3 1,7-11,8 14,3-16,0 10-93 3,4-49

4 BIIKs 2 228 1,76-7,84 1,36-5,21
5 XITK 12 20 8-61,44 3,95-31,6
8 CYXO#H OCTATOK 31,7 50 - =,

9 Kanbum 6-2 83 28-48 18-60
10 Marsui 0,9-3,64 1,9-8,5 2,4-20,7 -

11 aene3o (obimee) 0,13-0,13 0,49-0,47 0,04-0,52 0,26-0,98
12 Maprasew 0,05-0,036 0,17-0,003 0,003-0,16 0,005-0,19
13 anomuni 0,04-0,023 0,03-0,015 - -

14 Melb 0,08-0,002 | 0,030,001 0,001-0,003 =

15 13,56-9,5 2223 3,2-17,8 2-20

16 Xnop 74 16,3 - -

17 cyabgaTul 2,3-3,6 3,4-04 17,3-24,8 8-50

18 HETpATH 0,47 0,95 5 0,5-1,6
19 HaTpuit 2 3 6-11 0,85-10,5
20 Kaavmi 0 0,0001 0,001-0,002 0,0005-0,003
21 tocdaru 1,1 0,016 00,4 0,11-1,65
22 enon 0,003 0,012 0,004-0,04 0,001-0,011
23 xanui 1.8 1,1 333 0,85-10,5
24 UHHK 0,002 0,002 0,004-0,012 -
25 xpom obunii 0,0002 0,003 0,003-0,01 -

26 KOBAILT - - 0,001-0,008 -
27 A30T AMMOHMIHBIA 0,1 0,1 0-0,15 1,4-2,5
28 30T HUTPHTOB 0 0 0,01-0,036 -
29 30T HHTPATOB 0,05 0,07 0,036-2,36 -
30 HHKEITh 0,0007 0,0005 0,007-0,02 -
3 CBHHEL 0,0008 10,0001 0-0,02 -
32 MBILIBAK 0,003 0,001 - -

Tpu onpenenendn Boaopocielt ucnons3opamd MoHorpaguu (Onpenenutens
..., 1951; Krammer, Lange-Bertalot, 1985, 1986; I'enkan, 1992; Lange-Bertalot, 2001) n
chctematiieckue csoax (Lange-Bertalot, Bonik, 1976; Germain, 1982; Karayeva,
Genkal, 1993).
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OGpaboTky npo6 NpoBOAHIH METOIOM X0/I0AHOrO Cxkuranus (Banoros, 1975).
lNpenaparsl Bomopocneffl HCCNCAOBAIH C MOMOMIBIO TpaHcMmuccHonsoro (H-300) u
ckaHupyioniero (JSM-258) aneKTPOHHBIX MHKPOCKOTIOB.

PesynsTaThl h obcyxnenne

B Hacrosmee BpeMA NpPONO/IKAaETCA PEBHIMA KpymHoro poma Navicula n
BBIIC/ICHAE M3 HEr0 CaMOCTOATENbHBIX TAKCOHOB Takoro jke padra (Makapoea,
Axwmeropa, 1987; Metzeltin, Witkowski, 1996; Lange-Bertalot, Genkal, 1999; u ap.). B
nanHo#t paGote oGbeM poa NPHHAT B CoOTBETCTBMHM ¢ paboroii K. Krammer, H. Lange-
Bertalot (1986).

B msyuennsix Bogoemax oGHapyxeno 49 Takconos pona Navicula, 5 u3 HHX He
yAanock HACHTH(HUHpOBaThH o BHAa. Hipke NpHBENEHb! HX KPATKHE [IHATHO3bI W
OpHrHHANBHBIE MHKpodoTorpadgun (tabn. I-IV).

Navicula accomoda Hustedt (Tabn. 1, /).

Creopxu 19-22,3 mxm mn., 6-7,7 Mxm mup., 22-28 mrphxor B 10 mrm. [1]*,
[2], [7] B GenTOCE.

KocMmononnT, B BoJ0EMaX ¢ BRICOKHMH 3HAYEHHAMH CanpoGHOCTH.

Navicula atomus (Kiitzing) Grunow var. atomus (tabn. 1, 2).

Crsopku 6,5-10,3 mxm ., 2,9-4,6 mxm mup., 18-32 mrpuxor B 10 Mxm. [13] B
GenToce.

Kocmononut, aspodunbibiit, ankanudui, NpeanoyTHTELHO B 0-Me30canpob-
HBIX JI0 MOJIMCANPOGHBIX BOJAX. :

Navicula atomus var. permitis (Hustedt) Lange-Bertalot (1abn. 1, 3, 4).

Creopkn 7,8-9,1 mxm an., 3,4-4,2 mkm wwp., 30-40 wrpuxos B 10 mxm. [1],
[21, [3], [4], [8], [18] B GenToce.

Kocmononur, npHypoueH K TeM e BOJIOEMaM, 49TO H Var. afomus, 4acto
nocTuras Gonee MaccoBOrO PasBHTHA.

Navicula capitata Ehrenberg (ta6n. 1, 5).

Crsopku 18,7-22 mxm ., 5,8-6,7 mkm mmp., 9-10 wrpuxos B 10 mMxm. [1], [2],
[51, [11], [13] B Genroce.

KocMOnoNnuT, ycTofuHe K BBICOKHM 3HAYEHHAM OPTaHHYECKOr0 3arps3HeHms
(p-a-me3ocanpob).

Navicula capitatoradiata Germain (tabn. I, 6).

Creopku 29-38,5 Mkm ., 7,5-8,5 Mxm mmnp., 12-14 wrpuxos B 10 mMxm. [1] B
nnaHkToHe, [5], [13], [18], [19] e Genroce.

Kocmononut, B cnialo CONMOHOBATBIX WIH NPECHBIX BOAOEMAX, YCTOHYHB K
OpraHH4YecKOMY 3arpa3HeHHI0 N0 f-a-me3ocanpoGHbIX 3HAYEHHIT.

Navicula cryptocephala Kiitzing (tabn. 1, 7).

Crsopku 22-33 mkm 1., 5-7 Mkm wnp., 15-16 wrpuxos 8 10 Mxm. [7], [11],
[13] B GenToce.

* HoMepa BOIOEMOB, B KOTOPBIX OGHAPYKEH BHIL
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Kocmononut, B onAroTpodHeIX 10 3BTPOQHEIX BoAoeMax, cnalo aumaHBIX; OT
0IIHro- 10 f-a-Me30canpoGHBIX.

Navicula cincta (Ehrenberg) Ralfs (Ta6n. I, 8).

Crpopka 35 MkM a1, 6,5 MkM wHp., 8 mrpuxos B 10 mxm. [13] B Gentoce,

KocMononut, B MepHOIHHMECKH YBIAXKHAEMBIX MECTOOOHTAHMAX; IBTPOQHBIX,
COJIOHOBATBIX BOJOEMAX.

Navicula costulata Grunow (ta6mn. L, 9).

Creopku 14-17,5 mxm an., 4,5-4,6 MxM wmp., 10 mrpuxos B 10 mxm. [5], [11]
8 Genroce.

KocMmononur, OT NpecHbIX A0 Clerka COJOHOBATHIX BOJOEMAX, Me30- [0
3BTPOPHBIX.

Navicula cuspidata (Kiitzing) Kiitzing (tabn. I, 10).

CrBopkn 54-72 Mxm mn., 17-20 MkM mnp., 14-18 wrpuxos B 10 mxm. [18] B
ILIAHKTOHE.

KocMononuT, B 38TPOQHBIX BOOEMAX, MEPEHOCALIHH KPHTHYECKHE 3HAYCHNS
OpraHH4YecKOro 3arpA3IHEHHA.

Navicula decussis @strup (tabn. I, 17).

Creopku 21,3-27 mMkm 1., 6,5-8,8 mMim wmp., 13-17 wrrpuxos B 10 mimM. [2],
[4], [5), [7] B GenToce.

KocmononsT, B Me30TPo(HBIX 110 IBTPOMHBIX BOJOEMAX.

Navicula elginensis (Gregory) Ralfs (ta6n. I, /2,13).

Crsopku 30-37 MkM aut., 12 Mxm wHp., 7 wrpuxos B 10 Mxm. [5] B Genroce.

KocMononur, B BOAOEMaxX ¢ IIHPOKHM 3KOJIOTHYECKHM CIEKTDOM, [0
B-Me3ocanpoGHBIX ycnoBHiA.

Navicula gregaria Donkin (ta6n. I, /4).

CrBopku 21-30 MkM 1., 5,7-7 MxM wup., 16-21 wrpuxos B 10 mim. [1], [4],
[5], [7], [8], [16] B GenToce.

Kocmononut, B 3BTPOQHBIX O THNEPTPO(HLIX BOAOEMAX, TONEPAHTEH K
(-Me30CcanpoGHBIM YCIOBHAM 3arpA3HEHHA, XOPOUIHA HHAMKATOP IBTPOGHBIX YCNOBHIA.

Navicula halophila (Grunow) Cleve (tabn. II, /).

CrBopka 24 MKM U1, 6 MKM 1Hp., 26 wrpHxoB B 10 MkM. [1] B GeHroce.

Kocmononut, mesoranob.

Navicula joubaudii Germain (ta6n. II, 2).

Crsopka 10,4 mxm 1., 3,9 MM wup., 21 wrpuxos 8 10 mim. [18] B Genroce.

Bun snepssie npHBOAMTCA LA anbrodnopsl Pocchn.

CornacHo mutepaTypHeiM JaHHbM (Krammer, Lange-Bertalot, 1986), ceene-
HHii 0 pacnipocTy N. joubaudii mano scneicTue mioxol muddepeHunaunn ¢
N. seminulum no nauHEIM cBeToBO# MHKpockponHH. Bcerpewaetca B BOnoemax ot
onuro- fo [-mezocanpoGHBIX, HA HACTO OpOMIAEMBIX BONOH MOBEPXHOCTAX KaMHei
BMECTE C JIPYPHMM YCTOHUYHBBIMM K mnepechixanmo amaromesmu (Navicula gallica,
Nitzschia amphibia).

Navicula kotschyi Grunow (tabn. II, 3).

Crsopka 17 MkM 1., 6 MkM mmp., 20 wrpHxos B 10 MkM. [5] B Gentoce.
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KOCMOMNONKT, MaccoBOTO PasBHTHA JOCTHTAeT B TEPMANBHBIX H COAEPKAIIAX
GoNbINoe KOMHYECTBO coNell BOLOeMax.

Navicula lanceolata (C. Agardh) Ehrenberg (tatun. 11, 4).

CrBopku 46,6-55 MM ., 10-12 Mxm mmp., 9-10 mwrpuxos B 10 mxm. [1], [6],
[9], [18] B GenToce.

Kocmononut, B BojoeMax OT ONHro- 10 o- M [-Me3ocanpobHEIX 3HaueHHit
OpraHH4ecKOro 3arpA3HEeHHA.

Navicula libonensis Schoeman (ta6a. II, 5).

Cropka 29 MkM 1., 6,2 MkM Hp., 13 wrrprxos B 10 MM, [13] B ruiankTOHe.

Kocmomononut, B 9IBTPOdHBIX BOJOEMAX, N0 KPHTHHECKHX 3Ha4eHui
oOpraHu4ecKoro 3arpasHenns (- 1o a-Me3locanpoGHLIX).

Navicula menisculus Schumann (ta6n. I1, 6).

Creopkn 15,8-38 mkm 0., 5,8-12 MM mnp., 7-15 wrpnxos B 10 mxm. [4], [5],
[8], [12] B Genroce.

PacnpoctpaHenue M 3KOJOTHA TOYHO HE H3BECTHB BCNEACTBHE IUIOXOM
nudipepeHuHaumH ¢ NoAOGHEIMH TAKCOHAMH.

Navicula minima Grunow (ta6mn. I1, 7).

CreopkH 4,6-14 Mkm ., 2,9-3,6 MkM wHp., 24-36 wtpuxos B 10 mxwm. [3], [4],
[91, [11], [12], [13], [15], [18], [20] B GewToce.

KocmononuT, B pa3sM4HBIX NPeCHOBOAHBIX GHoTOMax, BhIZEpKHBaeT
OpraHHYeCKOe 3arpA3HEHHE OT -Me30- 0 NoaHcanpoGHoro.

Navicula minuscula Grunow var. minuscula (tabn. II, 8).

Creopkn 9,3-12,8 MxM an., 2,6-4,5 Mkm mup., 28-42 mrprxos B 10 mMim. [9],
[12], [13], [18] B GenToce. 3

KoCMOMONKT, B pPasfHYHBIX NPECHOBOAHBIX OGHOTONAX, MPEHMYIIECTBEHHO
onurocanpob.

Navicula mini la var. lis (Grunow) Lange-Bertalot (Ta6ua. 11, 9).

Creopku 10,7-11,7 mxm mn., 4,3-4,5 MM mnp., 34-40 wrpuxos B 10 Mkm. [3],
[18] B GenToCe.

PacnpocTpanenue # IKOIOTHA KaK y NpeabIIyImero BAAA.

Navicula molestiformis Hustedt (ta6n. I1, 10, 11).

Creopku 11,4-16 Mkm mn., 4-5 Mk mmp., 26-34 mrpuxos B 10 Mim. [1], [2],
[3], [6], (8], [9], [11], [14], [16], [19] B 6enToCe.

KocMonomuT, 4acTo B 3arpA3HeHHBIX OPraHHKol BogoeMax,

Navicula monoculata Hustedt (tabn. 11, /12).

Crsopka 11 Mkm ., 3,7 MKM mup., 24 wTpuxos B 10 mkmM. [17] B Genroce.

Kocmononut, B pasiH4HbIX BONOEMAX, HE BhUICPKHBAET KPHTHYECKHX
3HAYEHHit OPraHHYECKOr0 3arPAIHEHHA.

Navicula mutica Kiitzing var. mutica (ta6n. 11, 13).

Creopku 8-14,6 MkM 1., 5-7 MM wnp., 17-24 wrpuxos B 10 mrm. [1], [9],
[13] B Genroce.

KocMononur, B CTOUHBIX BOJAX, B 9YHCTHIX NPECHBIX BOJAX MPH YCHOBMH
BBICOKOTO OCMOTHYECKOrO KojeGaHus (CynpariTopans WiM LUTIO30BBIX yCTpolcTBax
GonburHx pek). B nepHoanyecky YBIaxkHACMbIX MECTOOOHTAHHAX.
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Navicula mutica var. ventricosa (Kiitzing) Cleve & Grunow (tatbn. 11, /4).
Creopka 22,7 Mkm ut., 7,7 MKM wHp., 14 wrpuxos B 10 MkM. [5] B Gentoce.
PacnipocTpaHeHHe W KOIOTHA KaK Y NpeAblAyIero Buaa.

Navicula pelliculosa (Brébisson) Hilse (ta6a. I11, /).

Creopky 8-11,4 mMkm w1, 4-6,4 MkM wmp., 50-55 wrpuxos B 10 MkM. [2] B
GenToce.

Kocmomnonur, B BofioeMax OT onuro- a0 P-mesocanpobueix. Canpodun, npu
MACCOBOM Pa3sBHTHH 06pasyeT CIM3HCTBIE TUICHKH.

Navicula protracta (Grunow) Cleve (ra6n. II1, 2).

CrBopkn 20-22 MkM 1., 5,7-6,4 MM wnp., 17-18 mrpuxos B 10 mkm. [3] B
Genroce.

KocmononuT, B NpecHBIX BONAX C MOBLIIIEHHOH MHHepanH3almMeil, B CHIBHO
3arpA3HEHHBIX BOJAX BCTPEHAeTCA HEPEryNApHO, 4Hallle B CONOHOBATHIX BOMAaX Ha
MOPCKHX NMOGEPEkKBAX M CONOHOBATBIX BHYTPEHHHX BOJOEMAX.

Navicula pygmae Kiitzing (tatn. 111, 3).

Cropkn 25,3-35 MkM a1, 9,7-14 MkM wwp., 23-24 wrpuxos B 10 Mkm. [5],
[11], [13] B Genroce.

Kocmononnur, a-f-mesocanpod.

Navicula pupula Kiitzing (tabn. 111, 4,5).

Creopku 18-45 mkm an., 6-12 Mk mup., 18-21 — wrrpuxos B 10 mxm. [1], [6],
[8], [16] B GenToce.

Kocmononur, ¢ WHPOKOH JKONOrHYECKOH AMIUIMTY/OH, TOJNEepaHTeH X
3aTpA3HEHHIO 1O a-Me3ocanpobHoii.

Navicula pseudotuscula Hustedt (ta6n. I11, 6).

Creopka 53 MkM ., 17 MkM mup., 11 mTpuxoB B 10 MkM. [5] B Genroce.

PacripocTpaHeHne BHIAa TOYHO He H3BECTHO, B EBpone B pABHHUHHBIX H FOPHBIX
BOJOEMAX.

Navicula radiosa Kiitzing (ta6n. III, 7, 8).

Creopkn 64-95 mMkm 1., 11-15,5 mxm mmp., 7-11 mTpuxos B 10 mMkm. [8] B
nnankTone, [4], [10], [20] B GenToce.

Kocmononur, ob6nagaer Gonbinoit 3konorudeckoil aMIIMTYN0H, B pasIHIHBIX
THNAX BOJIOEMOB.

Navicula recens (Lange-Bertalot) Lange-Bertalot (tabu. 111, 9).

Creopxkn 18-21 mMxm ut., 6,2-6,6 Mkm mmp., 13-14 mrpuxos B 10 mxm. [1], [2]
B GenToce.

Kocmononur, B MOPCKHX H npecHoBonHex GHotomax. B Espone B KpymHbIX
apTpompoBannbix pekax (Peiid, IaponHa ® J[p.) BblAEPXKMBaeT OpraHHtecKoe
3arpA3HEHHE 0 KPHTHYECKHX 3HadeHHit (B-a-Mezocanpobubie).

Navicula reinhardtii Grunow (ta6n. II1, /10).

Creopku 37-53 MkM 1., 16,5-17 Mxm mmp., 6-8 mrpuxor B 10 mkm. [1], [2],
[3], [5] B GenToce.

KocMononur, B OCHOBHOM B Me30- [0 JBTPO(HBIX BONOEMax, YCTOHYHMB K
3arpA3HEeHHIO 10 f-Me30canpoGHBIX.

Navicula saprophila Lange-Bertalot et Bonik (ta6n. II, /1,12).
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Crsopkn 6,8-7,4 Mkm 1., 3,1-4 MkM wmp., 55-60 wrpuxor B 10 MxmM. [2] B
Genroce.

Buna Bnepsbie MpHBOARTCA 1A (ropsl Poccun.

Navicula saprophila oraocutcs x kommnexcy «pelliculosa», cocrosemy, no
IAHHBIM IEKTPOHHO-MHKPOCKONHYECKHX HCC/IEIOBaHHi, H3 CXOMHBIX no Mopdonorun
panos N. pelliculosa, N. atomus var. permitis (Lange-Bertalot, Bonik, 1976). Ilo
JIHTEpaTypHBIM NaHHbIM, N. saprophila — KOCMONONHT, B BONOEMAX ¢ Ka4eCTBOM BOJIB
ot B-mesocanpoGHoii a0 nonucanpoGHoi (Krammer, Lange-Bertalot, 1986).

Navicula saxophila Bock (ta6n. III, /3).

Creopka 14,4 MkM 1., 6,7 MkM wnp., 21 wrpuxos B 10 mkm. [7] B Genroce.

B EBpone penko, KpoMe BOIHBIX MeCTOOOHTaHHH >KHBET MEXIy MXaMH, B
paculeHHaX CKal.

Navicula seminulum Grunow (tabn. 111, /4).

Creopku 7,9-12 mMxMm ., 3,5 mxm mup., 20-21 wrpuxos B 10 mxm. [18] B
BenToce.

KocMOMonHT, B pasiHYHBIX THMAX BONOEMOB, TNpeanounTaer GoraTsie
OpraHuKoit BOJBI.

Navicula cf. similis Krasske (Ta6n. 1V, ).

CropkH 16,8-20 Mkm an., 6-6,4 Mkm mmnp., 18-20 wrrpuxos B 10 mxm. [12] B
Genroce.

KOCMOMONHT, BEPOSTHO, B LIMPOKHX IKONOFMYECKHX YCJIOBHAX OT OJHCO- [0
IBTPODHBIX.

Navicula striolata (Grunow) Lange-Bertalot (tabn. IV, 2).

Crsopka 45 mkm ., 10 MkM mup., 9 mrprxos B 10 mkM. [6] B Genroce.

PacnpocTpasenye TOYHO He M3BECTHO, B ONMHrocanpobHbIX, onuro- ao cnabo
IBTPO(DHBIX BOLOEMAX.

Navicula subminuscula Manguin (tabn. IV, 3).

CreopkH 9-9,4 MkMm ., 4-4,2 Mxm mup., 18 wrpuxor B 10 mxm. [1], [2], [11],
[18] B Genroce.

KocMonosnuT, npHypoyeH K CHIBHO 3arpA3HEHHbIM OPraHMKOif BomoemaM 1o
nomicanpoGueX 3Hauennit. B Poccum Halinen B ammoneix o3zepax JlapBHHOBCKOrO
sanoseanuka (Kopresa, Cenkan, 1996).

Navicula subtilissima Cleve (tabn. IV, 4)

Crsopku 20,7-32,5 Mkm mn., 3,7-5 MkM mup., 30-32 mrmpuxos B 10 MrM. [20] B
Genroce.

Kocmononut, B cartossix 6onoTax H alHAHbIX BOJOEMAX.

Navicula trivialis Lange-Bertalot (tabn. IV, 5).

Creopku 33-48 mkm mn., 8-11 mxm mmp., 11-12 wrpuxos B 10 mxm. [1], [12],
[19], [20] B GenToce.

KocmononuT, B Bog0oeMax ¢ KauecTBoM BOABI 10 a-Me3ocanpobnoit.

Navicula tripunctata (0. Miiller) Bory (tabn. IV, 6).

Creopku 42-48 mxm 1., 8, 5-10 MkM mmp., 9-10 wrpaxos B 10 miM. [4], [5] &
Genroce.
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KocMononur, XOpowMi WHAMKATOp BOZOEMOB 10 [-u-MezocanpobHoro
KayecTsa BOJbI.

Navicula viridula var. rostellata (Kiitzing) Cleve (ta6n. 1V, 7).

Creopku 36,5-37 mkm an., 9,5-10 mem wnp., 9 wrpnxos 8 10 mxm. [4], [7] B
fentoce.

KocMononuT, TolepaHTeH K 3arpa3HeHuio 1o B-o-Me3ocanpobHbix 3HaueHHii.

Navicula weinzierlii Schimanski (tabn. 1V, 8).

Creopka 20 MKM 1., 8 MKM wip., 22 wrpuxa B 10 mMxm. [5] B Gentoce.

Penkuit Buz, HafeH B HeGONBIUMX BOJAOEMAX B OKPECTHOCTAX I. 3piaHred
(Fepmanus), B KanndopHuu.

Navicula sp. 1 (tabn. IV, 9).

Crmpxa'l'.f.s MKM A1, 6,5 MKM wHp., 12 wrpixos B 10 mxm. [7] B Genoce.

Navicula sp. 2 (tabn. IV, 10).

Creopkm 14,4 MM 1., 3,5-3,6 MkM wiup., 24-26 wrrpuxos B 10 Mxm.  [3]. [11]
B GenToce.

Navicula sp. 3 (tabn. IV, I1]).

CreopkH 13,4-17 MM ., 2,6-4.2 MkM wup., 17-22 wrpuxos B 10 mkM. [4],
[12], [14], [15] B 6enToce.

Navicula sp. 4 (tabn. 1V, 12).

Crsopka 7,6 MKM UL, 3 MKM wwmp., 63 wrpkxos B 10 mxm. [19] B GeHToce.

Navicula sp. 5 (tabn. IV, /3).

Crsopka 158 MkM an., 22,7 MkM wup., 5 wrprxoe B 10 MM, [20] B GenToce.

Bcero B pesynsTaTe W3y4eHHs [HATOMOBBIX BOJOpociell W3 BOZOEMOB
TMenzenckoit o6n. Geino BeiABNEHO 49 TakcoHoB pona Navicula, 2 W3 KOTOPBIX BrepBhIe
setpeuenst B ansroduope Poccun. [1aTe npenctasuTeneit poga onpeneneHsl TONLKO 10
POAA, YTO CBHASTENLCTBYET O HEOOXOAMMOCTH NANbHeRIIMX HCCIe10BAHMI aNbrouops!
JaHHOH TeppUTOpPHH. BOABLIIMHCTBO OOHapYKEHHbIX BHOOB M  Pa3’HOBMAHOCTEH
OTHOCHTCA K MPECHOBOIHBIM, ABNAIOTCA KOCMOMNoAuTaMy (36) M 00HIbHO pa3BMBAIOTCH
B BooeMax, GoraTbiX OpraHH4ecKHMH BellecTBaMH. OTaeNbHbIE BHAbI XapaKTepHb LA
COMIOHO-BATHIX M MOPCKHX BOJAOEMOB, HOCTHrAlOT MACCOBOTO PA3BHTHA B 3BTPO(HLIX U
runepTpodubIXx Bonoemax, Cpean BbIABAEHHBIX npenctasureneif pona obGHapykeHo
HECKOMbKO a3podunos.

5.1, Genkal', M.S. Kulikovskyi*

"Institute of Biology of Inland Waters, Russian Academy of Sciences,
152742 Borok, Nekouz District, Yaroslavl Region, Russia

*Penza State Pedagogical University,

37, Lermontova St., 440026 Penza, Russia

SPECIES OF GENUS NAVICULA BORY (BACILLARIOPHYTA) IN DIFFERENT TYPE WATER
BODIES OF THE NORTH-EAST PART OF PENZA DISTRICT (RUSSIA)

As a result of electron microscopy study of Bacillariophyta of different type water bodies of Penza
district, 49 representatives of the genus Naviculawere revealed. Among them two species (M. joubaudii
Germain and N. saprophila Lange-Bertalot et Bonik.) are new for Russia.

Keywords: Bacillariophyta, Navicula, Penza district, electron microscopy, new for the flora of
Russia.
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Tabn. I. | = Navicula accomoda Hustedt; 2 - N. aromus (K0tzing) Grunov var. atomus; 3, 4 — N. atomus var.
permitis (Hustedt) Lange-Bertalot; 5 — N. capitata Ehrenberg; 6 — N. capitatoradiata German; 7 = N.
cryptocephala Kotzing; 8 - N. cincta (Ehrenberg) Ralfs; 9 — N. costulata Grunov; /0 - N. cuspidata (Kizing)
Kotzing; /1 — N. decussis Ostrup; 12, 13 - N. elginensis (Gregory) Ralfs; /4 - N. gregaria Donkin. I-11, 14~

TIM; 12, 13 - COM. Macurrat: 5 mxm (1, 6, 7, 9, 11, 14); | mxm (2-5); 10 mxm (8, 10, 12, 13)
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o,

S i
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N. joubaudii German; 3 — N. kotschyi Grunow, 4 -

2-

Navicula halophila (Grunow) Cleve;

Ta6n. I I -

7-

N.
N. miniscula var. muralis (Grunov) Lange-

N. lib

B3 -

(C. Agardh) E
N. minima Grunow; 8 — N. miniscula Grunov var. miniscula, 9 ~

N

N. mutica KOtzing var. mutica,
— C3M. Macurra6: 5 mkm (/, 3, 5,

13-

TOM; 14

N. monoculata Hustedt,

12—

N. mutica var, ventricosa (Kitzing) Cleve & Grunov. /-13 -

10, 11 = N. molestiformis Hustedt;

Bertalot,

-

10, 12); 10 Mxum (4); 2 mxm (14).

6, 11, 13); 1 mxm (2, 7-
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N. protracta (Grunow) Cleve; 3 —

it

— N. pseudotuscula Hustedt;

Taba. lll. ! - Navicula pelliculosa (Brebisson ex Kotzing) Hilse;

N. radiosa Kutzing; 9 —

78~

12

5 14 = N. seminulum Grunow. TOM. Macurra6: | mxm (/, 11,

4, 5= N. pupula Kotzing; 6
1 mxm (4, 6-8, 10).

N. pygmae Kotzing;

= N. saprophila Lange-Bertalot

11,

N. reinhardtii Grunov;

N. recens (Lange-Bertalot) Lange-Bertalot; /0

et Bonik;

2, 14), 5 mxu

1

13 = N. saxophila Bock;

2359,13);
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Tabn. IV. I — Navicula ¢f. similis Krasske, 2 - N. striolata (Grunow) Lange-Bertalot; 3 — N. subminuscula

= N. tripunctata (O. Muller) Bory; 7 -

6

— N. trivialis Lange-Bertalot;

3
N. viridula var. rostellata (Katzing) Cleve; 8 - N. weinzierlii Schimanski; 9 — Navicula sp. |, 10— Navicula sp.

4 = N. subtilissima Cleve;

Manguin;

—~T3M; 13- COM. Macurra6: 5 mxM (1,

-12

— Navicula sp. 5. I

13

Navicula sp. 3; 12 - Navicula sp. 4,
4.8.9.11); 10 mxm (2. 5-7); | mxm (3, 10, 12);, 20 mxm (13).

-
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