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HEHTPUYECKUE BACILLARIOPHYTA O3EPA UMAH/IPA
(KOJIbCKHU II-0OB, POCCHUHA)

[TpuBeneHbl pe3yabThl U3y4eHUsS] NOHHBIX omioxeHuil (2011—2012 rr.) B camMoM KpymHOM
cybapkTHyeckoM o3epe MypmaHckoit o6ia. (MMaHopa) ¢ TOMOLIbIO CKaHUPYIOLIEH
3JIEKTPOHHOM MuUKpockonuu. OGHapyxeHo 20 TMpeacTaBUTEECd AMATOMOBBIX BOIOPOCIIEH
kiacca Centrophyceae:. Aulacoseira Thw. — 11, Cyclotella Kiitzing — 3, Discostella Houk et
Klee — 2, Handmannia Perag. — 1, Stephanodiscus Ehrenb. — 3. Cpenu HUX HOBbIE i1 (PIIOpBI
o3epa TakCOHBL: Aulacoseira nivaloides (K.E. Camburn) J. English & M. Potapova,
A. septentrionalis (K.E. Camburn & D.F. Charles) Genkal & Kulikovskiy, Discostella
stelligera (Cleve & Grunow) Houk & Klee u HOBbI misg Poccuu mnpeacraBuTesb poaa
Stephanodiscus — Stephanodiscus binatus Hakansson & H.J. Kling. OtMeyeHO MaccoBoe
passutue Cyclotella rossii Hakansson w  Stephanodiscus minutulus (Kiitzing) Cleve &
J. Moller, Ha OTAENbHBIX CTAHUMSIX 3a(PMKCUPOBAHbI €AMHUYHBIE CTBOPKU PEIKMX BUIOB:
Aulacoseira humilis (Cleve-Euler) Genkal & Trifonova in Trifonova & Genkal, A. nivaloides,
A. perglabra (@strup) E.Y. Haw., A. cf. pfaffiana (Reinsch) Krammer u A. septentrionalis.
MakcumanbpHOe 4ucio mnpencraButeieit Centrophyceae (16) oTMEYEHO B OJUTOTPOGHOM
yactu o3epa (babwnckoit WMmanmpe). Crmcok BumoB Centrophyceae 03. Wmanmpa
paciuupeH 1o 48 TaKCOHOB.

KniouyeBsie cnoBa: Kombckmii m-oB, 03. Umannpa, Bacillariophyta, snexTpoHHas
Mmukpockonusi, Centrophyceae

BBenenue

CybapkTuueckoe 03. MMaHapa sIBISIETCSI caMbIM KPYITHBIM BOIHBIM OOBEK-
TOM MypMaHCKOI 00J1., UMEeT CTaTyC BOMOXPAHWIMIIA M OTHOCUTCS K THUILY
yYMepeHHO XoJonHbIX BogoeMoB (Pecypchl..., 1970). Hauunas ¢ 30-x rr. XX B.
9KOCHCTeMa BoOIOeMa IpeTepreia CYIIeCTBEHHbIE W3MEHEHUS B CBSI3H C
noObIYeii M mepepabOTKOM  MMHEpaJbHBIX  PecypcoB B paiioHe,
CTPOUTEILCTBOM Ha ero 0eperax IPOMBIIUICHHBIX IPSAIPUSTHIA U T. .

© Jenucos J.b., I'enkan C.U., 2018
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C 1934 r. o3epo ObUIO 3aperyjIvMpoBaHO B pe3yJibTaTe CTPOUTEIbCTBA
I'DC, 4ro mMpuBeNo K HapylIEeHUIO €CTECTBEHHbBIX KoJieOaHWI YpOBHS BOBI.
B 1939 r. Ha ero Geperax pa3BEepHYJIOCh MEIHO-HUKEIEBOE MPOU3BOJACTBO, U
¢ 1950 r. Havamach moOblYya M mepepadOTKa Xeae3HbIX pyd. JdnutenbHas
AHTPOIIOreHHAs Harpy3ka, CBsI3aHHasE C TIOCTYIUICHMEM CTOYHBIX BOJ
METaUTYPIMYECKOM M amaTUTOBOW MPOMBIIIJICHHOCTH, a TakXke XO3SHCT-
BEHHO-OBITOBBIX CTOKOB, OTpUIIATEJIbHO cCKa3ajach Ha KayecTBE BOIbI U
CTPYKTYPHO-(YHKIIMOHAJIIBHBIX ~ XapaKTEPUCTUKAX OKOCHUCTEMBI  BOIOEMa
(dayBanbtep, Kamynun, 2015). TTocne BBeaeHus B aKcryaraiyio Kojabckoit
ADC (1974 r.) u crpoutenbcTBa JaMObl B TMpoJuBe Y3kas Cajima U3MEHUICS
TEMIMEPATyPHbI UM TUAPOJOTMYECKU pexuMbl ruieca babuHckas MmaHapa
(denucos, Kamrynun, 2013). C 90-x rr. XX B. HaOI0Jal0Ch CHMXEHUE
AHTPOMNOTreHHON Harpy3ku (AHTpomnoreHHble..., 2002; Mouceenko, Illapos,
2011; Moiseenko et al.,, 2012), 4YTo CcHOCOOCTBOBAJO CYIIECTBEHHBIM
W3MEHEHUSIM TUAPOOMOJIOTUISCKUX Y TUIPOXUMHUIECKMX IOKa3aTeleil BOIbI B
o3epe.

B anbroueHoszax o3. Wmanapa Bacillariophyta 1OMUHUPYIOT IO
YMCJIEHHOCTU, OMoMacce M BUIOBOMY pa3HooOpasuio (JdeHucos, KarryauH,
2013). Haspena HeoOXOOMMOCTb B WHBEHTapU3allMM TaKCOHOMMYECKOIO
CcOCTaBa U MOHUTOPMHIE 3KOCHUCTEMBI O3epa. B mpenbimyiieM COOOIIEHUH,
MTOCBSIIIIEHHOM 3JIEKTPOHHO-MHKPOCKOITMYECKOMY M3YYCHUIO IIEHTPUUECKUX
auaToMmeit, mpuBedeHbl maHHble o 20 mnpencraBurensix Centrophyceae,
Bxitovas 10 HOBBIX Wi (Jopbl BogoeMa TaKCOHOB BHUIOBOTO U POAOBOIO
panra. B pesynmbraTe TIpoBeIeHHONW pEeBU3NHM BHIOBOM COCTAaB TAKCOHOB 0O3¢pa
cokparwica no 45 (I'eakan, Henucos, 2016). IIpm sToM OOHapy:KeHO IBa
npencraBuresis pona Stephanodiscus, KOTopble ObLIM OINpeneseHbl TOJbKO A0
poma, a HeKOTOpBIe BUILI 3aMKCUPOBAHBI B BUIE CIMHUYHBIX CTBOPOK.

Llenp maHHOTO MCCIENOBaHUS — YTOYHUTH BHIOBOM COCTaB BOIOPOCIEH
Centrophyceae 03. WMmaHImpa, oOIpemeInuTbh CUCTEMaTUYECKOe ITOJOXECHUE
OTIEIbHBIX (OPM 1 MOPGDOJOTUYECKYI0O U3MEHUYMBOCTD Psiia PEIKUX BUIIOB.

Marepuaiibl 1 METOBI

MarepuanomM [ UCCIEIOBAHUSI TOCAYXXWUIM JOHHbIE OTJIOXEHUS W3
pa3IMYHBIX y4acTKOB akBaTopuu o3. MMaHapa (cM. KapTy-cxeMy U Tabj. 1).
OT60p NpPOO OCYILIECTBISIIM € TOMOIIBIO TPOOOOTOOPHUKA OTKPHLITOrO
rpaBUTAlMOHHOTO TuIla (BHYTpEHHMIA OuaMeTp Tpyoku 44 wMMm) c
aBTOMATUUECKM 3akphiBawolleiicss auadparmoit  (Skogheim, 1979). Jlnsa
aHamM3a TaKCOHOMMYECKOTO cocTaBa IaTOME HCTIOTb30BaN
noBepxHOCTHBIN (0—1 cM) cioii JOHHBIX oTiaoxeHMid. [ToAroToBKYy Mpob6 s
HUCCJIEIOBAaHUN TMPOBOAWIM IO OOLICHPUHATON MeTomuke (MaToMOBBIiA...,
1949; 1aBbimoBa, 1985), ¢ HekoTopbiMu M3MeHeHUsIMU (KocoBa u ap., 2011).
ITpenapatsl ucciieqoBaJiM B CKAHUPYIOLLEM 3JIEKTPOHHOM MMKpockore JSM-
25S. TuapoxuMuyeckuii aHaiu3 TpoO BOABI BBHIMIOJHEH B XUMHUKO-
aHajauThueckoit naboparopuu (Pykosoactso..., 1977; Standard..., 1975).
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Tabauya 1

Kpatkas xapakrepucTuka To4eK 0TOOpa MPoO JAOHHBIX OTJIOKeHWii 03. ImManapa

MecTto oTbopa Jlara KoopanHatel I'nybuna, m

26.07.2012 67°48°7.59" 33°10°24.36" 22
24.07.2012 67°42°42.13" 33°09°15.73" 12
25.07.2012 67°40°43.1" 33°08°28.7" 11
25.07.2012 67°40°28.3" 33°11°36.8" 10

bonbias Mmanapa
24.07.2012 67°40°30.02" 33°02°17.30" 10
25.07.2012 67°39°54.58" 33°10°04.08" 13,8
25.07.2012 67°38°43.6" 33°04°16.3" 21
04.08.2012 67°38°12.9" 33°07°53.5" 9

ITponus

MokocTpoBcKmit 27.07.2012 67°35%46.4" 33°02°32.2" 25

NoxkocTpoBckast 30.07.2012 67°34°33.8" 32058°28.8" 21

HMmangpa
31.07.2012 67°33°50.5" 33°01°19.0" 26,5

Tuk-T'

Same Tuk-Ty6a 27.07.2012 | 67°32°38.4" 33°16°48.2" 4,9
28.07.2012 67°33°46.5" 32°54°16.7" 13,4

MokocTpoBckast

WNmaHnpa 28.07.2012 67°32°37.6" 32°45°23.7" 10
23.07.2011 67°29’14.5" 32°30°32.8" 15,8
23.07.2011 67°26°01.4" 32°33°24.5" 10,7
22.07.2011 67°30°14.2" 32°10°51.9" 24
21.07.2011 67°28°05.2" 32°16°31.1" 32,9

babunckas Mmanapa
20.07.2011 67°27°01.2" 32°16°35.7" 38,4
03.06.2012 67°25°54.7" 32°13°46.6" 17
03.08.2012 67°25°05.1" 32°13°49.7" 26

I'y6a Ynonokiua 03.08.2012 67°25°54.7" 32°13°46.6" 17,3
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PesynbTaThl 1 00CYyKIAEHHE

Boabl rmiiecoB o3epa 3HAUMTEABHO OTJIMYAKOTCS MO TUAPOXMMUYECKUM
rnokKasareyisiM B 3aBUCUMOCTU OT aHTPOIOT€HHOU Harpy3ku (Tabi. 2).

Tabauya 2

Cpeanne 3HAYeHUs] THAPOXUMHUYECKUX MapamMeTpoB miecoB 03. Vimanapa (2011—2014 rr.)

NH, | NO; | Nggw Cl | Si | Ni | Cu| Al

Inec | pH ) ' | Poous PO,
MKr/1 | MKT P/n
MKT N/ MT/T MKT/JT

1 7,44 1 20 164 | 382 54 8 501031 58| 3,5 40

2 7,31 9 2 214 13 1 2,6 10,11 24| 25|29

3 7,29 6 22 152 6 2 23| 1,4 1,9 | 24 | 22
YcnoBHBe 0603HaueHus: | — Bompmras Wmanmpa, 2 — MokocTpoBcKast

Wmangpa, 3 — badbunckas Mmanapa.

CaMble BBICOKME 3HAYeHMSI KOHIIEHTpallMM OMOTeHHBIX DJIEMEHTOB,
TSDKEJIBIX META/UIOB U alIOMUHUS OTMedeHbl B Tuiece bombiras MmaHmpa,
MMPUHAMAIOIIEM TIPOMBILIJICHHBIE CTOKW. TpOoWUeCKWii CcTaTyc BOA TaKXKe
HeonurHakoB: Tuiec bosbiras Mmanmpa xapakrepusyercs Kak 3BTpodHO-
Me30TpodHbIit BomoeM, MokoctpoBckast MiMaHmpa — Kak Me30TpOMHBIi,
babunckast Umanapa — 6au3ok K onurorpodHomy (TepeHtwheBa u ap., 2017).
I'mmpoxuMmdeckass HEOTHOPOOHOCTb YCIOBUM B BOIOEME OIpeaeiisieT
TaKCOHOMHMYECKOe pasHooOpasme aumaToMmeil. MakcuMajabHOE YHUCIO BUIOB
(11—16) 3adpukcuposano B babunckoit Umanape Ha cranumax 17 u 18 (cm.
KapTy-cxemy 1 Taoiu. 3).

IIpy wusyyeHuu oTOOpaHHBIX 0Opa3loB oOHapykeHO 20 TaKCOHOB
LIECHTPUYECKUX AUATOMOBBLIX Bogopocreir (tabm. 3), B T. 4. HOBbIX (¥*)
(Aulacoseira — 2, Discostella — 1) n penkux (Aulacoseira — 4, Cyclotella — 1)
o1 (iopel o3epa, a Takke HOBBIM miaa Poccuu TipeacTtaBuTenb pona
Stephanodiscus (**) — Stephanodiscus binatus. VX KXpaTKue oOmNucaHUS U
OpUTMHAJIbHbIE PUCYHKM MpUBEACHbI HWXke. ISl peAKuX BUAOB AUAIa30HbI
M3MEHUYMBOCTM KOJIMYECTBEHHBIX IPU3HAKOB YyKa3aHbl C Yy4YyeToM OoJjiee
panunx gaHHbIX (I'enkan, Jenucos, 2016).

Aulacoseira ambigua (Grunow) Simonsen (Ta6n. I, 7). CrBopka
nrameTpoM 8,6 MkM, BeicoTol 13,6 MKM, psagoB apeos 14 B 10 MKM, apeon B
10 Mxm psima 13.

A. humilus (A. Cleve) Genkal & Trifonova (Ta6n. I, 2). CtBopku aua-
MeTpoM 6,4—10 MKM, BeIcOTOM 2,3—5,9 MKM, psaoB apeoa 10—12 B 10 MkMm.

*A. nivaloides (K.E. Camburn) J. English & M. Potapova (Tao6x. I, 3).

CrBopka guameTrpoM 9,5 MKM, BbICOTOM 6,8 MKM, psamoB apeon 14 B
10 MxM, apeos B 10 mxm psaa 20. IIpecHOBOAHBIN KOCMOIIOJIUT, OJIMTOCanpo-
ouoHT, auuaodpun (XaputoHoB, I'enkan, 2012). M3BecteH mj1s1 BOAOEMOB U
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ILlenmpuueckue Bacillariophyta ozepa Umandpa

BogoTtokoB Kapenun, Yykorku (XaputoHoB, I'enkan, 2012; T'enkan u nap.,
2015).

Aulacoseira cf. pfaffiana (Reinsch) Krammer (Tao6n. I, 4). CrBopku
naMeTpoM 17 MKM.

*A. septentrionalis (K.E. Camburn & D.F. Charles) Genkal & Kulikovskiy
(Taoa. I, 5). CtBopka nuametrpoM 14,3 MKM, BBICOTOM 5,7 MKM, PSI0B apeoJ
12 B 10 mxMm. IIpecHOBOIHBII apKTOOOpeaJbHBIII BHJ, OJMTOCAIIPOOMOHT,
ammaodun (XaputoHoB, I'enkan, 2012). WM3BecteH s BOIOEMOB U
BogoTokoB Kapemnuu, m-oBa fman, Yykorku (XaputoHoB, I'enkam, 2012;
I'enkan u gp., 2015; Genkal, Yarushina, 2016a, b).

A. valida (Grunow) Krammer (Ta6a. I, 6). CtBopku auamerpom 6,4—
12,8 mxm, Beicotoit 10,4—17,8 mxMm, pssmoB apeos 11—18 B 10 mxM, apeon B
10 MxMm psma 12—14.

Cyclotella schumannii (Grunow) Hékansson emend. Genkal (Ta6xa. I, 7 II,
1, 2). CTBOpKM KpyIJjble WJIM OBajlbHbIE, AUaMeTpoM 15—32 MKM, ILUTPUXOB
9—14 B 10 MxM. Ilo nuTepaTypHBIM JaHHBIM, Y 3TOrO BMIA CTBOPKHU KPYIJIbIe
(Houk et al., 2010). B Hammx oOpa3uax TakXe BCTPEYAJIUCh CTBOPKU
oBasibHOU popMbl (Taba. II, /), oHM OTMEUYeHBl U B APYIMX BOAOEMax 3TOrO
peruoHa (I'enkan u ap., 2015). Illupoko pacnpocTpaHEHHbI BUI Ha CEBEPO-
samage Poccum (I'enkan, Tpudonosa, 2009; 'enkan u ap., 2015).

*Discostella stelligera (Cleve & Grunow) Houk & Klee (Taon. II, 3, 4).
CrBopku guamerpoMm 10,9—17 MM, mrpuxoB 9—12 B 10 MKM.

IMupoko pacrpocTpaHeHHBIN BUI Ha ceBepo-3amane Poccum (I'enkan,
TpudoHosa, 2009; I'enkan u ap., 2015).

Panee nmng o03. HWwmaHapa OblI  OTMEUYEH MEJIKOPa3MEPHbBIM  BUI
Stephanodiscus sp. 1, KOTOpblii Mbl B JaHHOW paboTe omnpeneauau 0osee
TouHO cortacHo B. Xoyk ¢ coaBt. (Houk et al., 2014).

**Stephanodiscus binatus Hakansson & H.J. Kling (Ta6x. II, 5, 6).
CrBopka guametrpom 10,9 mxm, mrpuxoB 7 B 10 MKM.

CornacHO TIepBOOIMCAHMIO, TUAMETP CTBOPKW BHUIA BapbUPYET OT 5 IO
9 MKM, IUTpUXM Yy TpaHMUbl JMIEBOW 4YacTU CTBOPKM C €€ 3aruboom
MHOTpsIAHbIE (2—5), LEHTpaJIbHbBI M KpaeBble BHIPOCTHI UMEIOT IO 2 OMNOPHI,
a OCHOBHBIM IU(MdepeHINATBHBIM IIPU3HAKOM SBJISETCS HAJIMYME Ha OTHOM
W3 WHTEPIITPUXOB 1WA W HApPYKHOM TPyOKM IBYTyOOTO BBIpOCTA
(Hékansson, Kling, 1990). B. Xoyk c coaBr. (Houk et al., 2014) npuBoasr
ATOT K€ AuUana3oH U3MEHYMBOCTM AMaMeTpa CTBOPKH, a YMCIIO IITPUXOB 9,5—
13 B 10 MKM. OTU ucclienqoBared CUMTAIOT, YTO HaJWYMe€ Ha UHTEPIUTPUXE
OMHOBPEMEHHO [IBYX INMIIOB HE MOXET CIYXUTh AuddepeHITnaTbEHEIM
MPU3HAKOM, ITOCKOJbKY BCTpeYaeTcs Cpeaud IpYyrux IpencTaBuUTeNeil poaa
Stephanodiscus.

Panee B o3epe Obulo 3acdukcupoBaHo 20 TakcoHOB Centrophyceae
(Aulacoseira — 9, Cyclotella — 4, Discostella — 1, Handmannia — 1, Melosira —
1, Stephanodiscus — 4) w 1Be (opMbl omnpeneseHbl TOJbKO 10 poja
(Stephanodiscus sp. 1 n Stephanodiscus sp. 2) (I'enkan, Henucos, 2016). Mbl
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ILlenmpuueckue Bacillariophyta o3epa Hmanopa

Tabn. I. BnexkTpoHHble MUKpodoTOrpacduu CTBOPOK IlLieHTpudeckux Bacillariophyta
03. Umanapa (COM): I — Aulacoseira ambigua; 2 — A. humilus; 3 — A. nivaloides; 4 —
A. cf. pfaffiana; 5 — A. septentrionalis; 6 — A. valida; 7 — Cyclotella schumannii.
CTBOPKM C HapyXHOI1 MoBepXHOCTH. MaciuTtad: /—7 — 5 MKM



Menucos N.b., I'enkan C.H.

Ta6n. I1. DnexkrpoHHble MuKpodotorpacduu CTBOPOK leHTpuueckux Bacillariophyta
03. Umannpa (COM): 1, 2 — Cyclotella schumannii, 3, 4 — Discostella stelligera; 5, 6 —
Stephanodiscus binatus. CTBOopkKM ¢ HapyxHout (I, 5, 6) w BHyTpeHHel (2—4)
noBepxHocTeil. Maciurab: 1, 2, 4 — 5 MkM; 3, 5, 6 — 2 MKM
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OTMETWJIM CXOIHOE YUCJIO MpEACTaBUTEEH 3TOro Kjacca, a BUAOBOM COCTaB
Centrophyceae 03. UMaHapa paciuupeH a0 48 TaKCOHOB.

Ha OoJbIIMHCTBE M3YYEHHBIX CTaHLMWNA BCTpeYyalUCh MpPEACTaBUTEIN
ponoB Aulacoseira, Cyclotella, Stephanodiscus, a Tak:xxe MacccoBOe CKOIICHHNE
Cyclotella rossii n Stephanodiscus minutulus. Ha OTHENTBHBIX CTaHLIMIX
OTMEUYEeHbI eAUHUYHbIE CTBOPKU Aulacoseira ambigua, A. humilis, A. perglabra,
A. cf. pfaffiana A. nivaloides, A. septentrionalis, Cyclotella triporus, Discostella
pseudostelligera, D. stelligera v Stephanodiscus hantzschii. B o3epe cpeau
npenacraBureieit  knacca Centrophyceae HaMOOJbIIMM TaKCOHOMUYECKUM
pa3Hoobpa3ueM xapakrepusyercs pon Aulacoseira (11).

3akioyeHue

B 03. Mmanapa obHapyxkeHsl 20 mpexnctaButeneit Centrophyceae, B T. 9.
HOBBIC 1151 itophl o3epa Aulacoseira nivaloides, A. septentrionalis n Discostella
stelligera, a Takxe HOBbIM 1151 Poccuu mpencraButesib pona Stephanodiscus —
S. binatus. OtmedyeHo MaccoBoe pasButue Cyclotella rossii n Stephanodiscus
minutulus, Ha OTHENbHBIX CTAHUMSIX BCTPEYaIUCh EIUHWUYHBIE CTBOPKU
penxux BumoB: Aulacoseira humilis, A. perglabra, A. cf. pfaffiana, A. nivaloides
u A. septentrionalis. Habonee ImpeacTaBUTEIbHBIM OKasalics pon Aulacoseira
(11 BugoB). Cnucok BuaoB Centrophyceae o3. UManapa paciuvpeH no 48
TaKCOHOB.
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CENTRIC DIATOM ALGAE OF LAKE IMANDRA (KOLA PENINSULA, RUSSIA)

The paper presents the results of an electron microscopy study of bottom sediments (2011—
2012) from the largest subarctic lake in the Murmansk Region (Lake Imandra).
A total of 20 representatives of the class Centrophyceae have been recorded: Aulacoseira
Thw. — 11, Cyclotella Kbtzing — 3, Discostella Houk et Klee — 2, Handmannia Perag. — 1,
Stephanodiscus Ehrenb. — 3. Among them are new for the flora of the lake: Aulacoseira
nivaloides (K.E. Camburn) J. English & M. Potapova, A. septentrionalis (K.E. Camburn &
D.F. Charles) Genkal & Kulikovskiy, and Discostella stelligera (Cleve & Grunow) Houk &
Klee and taxon Stephanodiscus binatus Hékansson & Kling — a new representative of the
genus Stephanodiscus for Russia. Mass development of Cyclotella rossii Hekansson and
Stephanodiscus minutulus (Kiitzing) Cleve & J. Moller has been observed in the lake and
isolated valves of the rare species Aulacoseira humilis (Cleve-Euler) Genkal & Trifonova in
Trifonova & Genkal, A. nivaloides, A. perglabra (@strup) E.Y. Haw., A. cf. pfaffiana
(Reinsch) Krammer and A. sepfentrionalis have been found at some sampling stations. The
maximum number of Centrophyceae representatives (16) has been recorded from the
oligotrophic part of the lake (Babinskaya Imandra). The list of Centrophyceae species in

Lake Imandra has been expanded to 48 taxa.

Key words: Kola Penninsula, Lake Imandra, diatoms, electron microscopy,
Centrophyceae
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