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W3y4eHsl pacpocTpaHeHne, CTPYKTypa U TAKCOHOMUYECKHUIT COCTaB MUKPOOPTaHU3MOB
U BOAOpOCTEel B TepMalbHBIX HcToUHHMKaxX lopsumit Kimrou m YwcroBogHOoe, a Takke B
MOBEPXHOCTHBIX Boax — p. UuctoBoaHast n pyy. Terublid. Pe3ynbrarsl ncciienoBaHus oKa3aly,
YTO MHKPOOPraHMW3Mbl OBUIM IIMPOKO PACIpPOCTPAHEHBbI B TEPMaJbHBIX M HMOBEPXHOCTHBIX
BOZAX M B TEUCHHE T0[a B HUX HanOoJiee aKTWBHO MPOTEKAIM MHKPOOHBIEC TPOIECCH MUKIIA
a30Ta W ymieposa. belm BBIAEIEHBI HAKOMHUTEIbHBIE M YUCTBIE KyJIBTYPHI MHUKPOOPTAaHH3MOB
pa3IMYHBIX (YHKLIMOHAIBHBIX TIPYII, MpOBeAeHAa HMX HAeHTH(UKaua mo pona. Ilokazano,
4TO Cpear MHUKpPOQIOphl, PacIpOCTPAHEHHOH B OOCIEIOBaHHBIX BOJAX, JIOMHHHPOBAIH
HEeMUTMEHTUPOBAaHHbIE MTOABWKHBIE IpaMOTpHLATENbHbIe OakTepun pona Bacillus u Pseudomo-
nas. B nenom ¢uropa Bogopociiei TepMaibHbIX M XOJI0AHOBOIHBIX BOJOTOKOB ObLIa IIPEJICTaBIICHA
88 BumaMu, pasHOBUIHOCTSAMH U (hopMamu Bopopocieit u3 oraenos Chrysophyta, Bacillariophy-
ta u Chlorophyta, m3 HUX IS TePMaJbHBIX HCTOYHUKOB OBLIO OTMEYCHO 59 BHYTPHBHIOBBIX
TaKCOHOB. B cucremarnueckoil CTpykType anbroquiopbl THAPOTEPM HAHOOIbIIEE KOIUYECTBO
BHYTPHBHUJIOBBIX TAKCOHOB cojiepkainu poabl Gomphonema v Nitzschia.
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Distribution, structure and taxonomic composition of microorganisms and algae in hot
springs Goryachyi Klyuch, Chistovodnoe and in the surface waters of the Chistovodnaya River
and Teplyi Creek were studied. As the results of the investigation — microorganisms were wide-
spread in the thermal and surface waters, and within a year they most actively proceeded micro-
bial processes of nitrogen and carbon cycle. Cumulative and pure cultures of microorganisms of
various functional groups were isolated, held their identification to genus. The non-pigmented
gram-negative bacteria from the genus Bacillus and Pseudomonas dominated in the microflora
of investigated thermal waters. Algal flora of surveyed hot and cold watercourses was presented
by 88 species, subspecies and forms of divisions Chrysophyta, Bacillariophyta and Chlorophy-
ta, from them 59 intraspecific taxa were noted for thermal springs. Genus Gomphonema and
Nitzschia contained the greatest number of intraspecific taxa in a systematic structure of algal
flora of thermal springs.
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mapoTtepmbl MpUMOpPbA NPUHAANEKAT K NPOBUHLMKN a30THbIX TEPMAJIbHbIX BOA, MOJIO-
ObIX TEKTOHUYECKUX ABUMKEHWN, PACNPOCTPAHEHHbIX B Npeaenax rpaHUTHbIX MaccMBoB. TeKTo-
HUYECKMI GAKTOP KOHTPONMPYET, NMPEXKAe BCEro, PAaCcnosioXKeHNEe NO34HEMENOBbIX FPAHUTHBIX
MaCCUBOB, LIMPKYIALMNA BOA, B KOTOPbIX OCYLLECTBIAETCA MO HAPYLUEHMAM CKOI0BOTO U TPELLMH-
Horo xapakTtepa (AsgeeBa, 1976). B MpumopcKkom Kpae nepsble nccaefoBaHna reoXMMMUYEecKoro
COCTaBa BOA, TePMasibHbIX MUCTOYHMKOB NPOBOAUANCE MPUMOPCKON rMAPOreonornyeckomn sKene-
auumelt B 50-x rogax npownoro croneTtus. MNosgHee obWMpPHbIE PerMoHasibHble XMMUYecKue
nccnefoBaHus Bog 6bian nposegeHbl E.M. FOwakuHbiMm (1968), a 3aTem A0MNONHEHb! APYTMMU
uccnegosatensamu (Yypaesa, Yygaes, 2001; bparun, YenHokos, 2009). OgHaKo 40 HacToALWErO
BPEMEHW He U3y4eH COCTaB MUKPOOPraHW3MOB M BOLOPOC/EN B TepMasibHbIX Bogax Mpumopbs.
Mo nuTepaTypHbIM AAaHHBIM M3BECTHO, YTO PYHKLMOHMPOBAHME 060N SKOCUCTEMbI, BKIOYAA
TepMasibHble BOAbI, KaK YacTu 6uocdepbl, HEBO3MOXKHO 63 MUKPOOPraHM3MOB, ABAAIOLLMUXCA
YYaCTHMKAMMN FeOXMMUYECKUX LIMKNOB dnemeHToB (daHunosa v ap., 2009). NMpoKapuoTbl, BO-
A0poCan U rpnbbl NPUHUMAIOT aKTUBHOE y4YacTue B KPYroBopoTe BelLecTB M urpatoT 6onbluyto
poJib B MPOAYKLUNOHHO-AECTPYKLMOHHbIX MPOLIECCaX, a TaKXKe B MpoLLeccax CMHTe3a M paspyLue-
HUA MWHepanos, 06pa3oBaHNA N NOTpebaeHMA ra30B, U3MEHEHUA GUBUKO-XMMUYECKMX Napa-
MeTpoB cpeabl (benbkosa u ap., 2005). B cBA3M € 3TUM Lenbio paboTbl 6bI10 U3YUYNUTb CTPYKTYPY
1 ocobeHHOCTM pacnpeaeneHns MUKPOOPraHU3MOB U BOAOPOCAEN B TEPMA/IbHbIX UCTOYHMKAX
lopauunii Kntoy n YuctosogHoe. s peanvsaumm Leam nccnefoBaHua 6bi1v BbINOSHEHbI Cieay-
oLLMe 3a4a4mn: n3ydeH GU3MKO-XMMUYECKUIA COCTaB TeEPMAsIbHbIX BOZ Mpumopba; nccneaosaHa
Ce30HHasA AMHAMMKA YUCNEHHOCTM GYHKLIMOHANbHBIX FPYNN MUKPOOPraHM3MOB, OCYLLECTBAO-
LWMX reoxummuyeckme GyHKUMM B BOAAX TEPMAJIbHbIX MCTOYHMKOB; onpeaeneHbl TaKCOHOMMYe-
CKMWI COCTaB MMKPOOPraHM3MOB M BOAOPOC/EN, HaceNAoLWMX TepMasibHble BoAbl [pumMopbA.

MATEPUANBI U METOOBI

O6beKkTamu nccnefoBaHUA BblbpaHbl ABa TeEPMasibHbIX MCTOUYHMKA J1a30BCKOrO paioHa
Mpumopckoro Kpas — fopaunin Kntou n YnctoBoaHoe, TaKkKe JONONHUTENBHO Bblan 0bcneno-
BaHbl p. YncTtoBogHas v pyd. Tennbiid. fopaumin Koy pacnonokeH pagom ¢ pydbem Tensibim, B
10 km oT noc. beHeBCcKoe, a UCTOYHUK YncToBOAHOE BNagaeT B p. YuctoBoaHasa (NpuTok p. Kpu-
BaA), Heganeko ot noc. YucrosogHoe. Bce BOAOTOKM NpuHagaexat K bacceliHy p. Kueska.

Martepuan gna MUKPObMONOrMYEeCcKoro 1 afbrosIorMYeckoro uccnefoBaHnin 6oin cobpaH
M3 TepMasibHbIX UCTOYHUKOB B HOABpe 2012 r., mae, UtoHe 1 okTAbpe 2013 r. MuKpobuonoru-
Yyeckne npobbl 0T6Mpanu B cTepuibHble WNpULbl 06bemom 60 M NOCE30HHO (N1eTO, OCEHD,
BecHa) B TeyeHune 2012—-2013 rr. B TepmanbHbIX BOAaX OLEHWBAAN YMCAEHHOCTb M XapaKkTep
Ce30HHOro pacnpeaeneHna MUKPOOPraHM3MOB — YH4AaCTHUKOB reOXMMUYECKMX LIMKIO0B yrnepo-
[a, a30Ta, cepbl, }Kenesa n mapraHua. Jna KynbTMBMPOBAHUA MUKPOOPraHM3MOB Pas/IMYHbIX
3K010ro—TpoduYecKMx rpynn MCnoib30Baau cneunanbHo nofobpaHHble CENEKTUBHbIE Cpeabl.
YnMcneHHOCTb MMKPOOPraHM3MOB ONpeaenanan C UCNOAb30BaHNEM MEeToAa NpesesbHbIX passe-
neHnin (Eropos, 1995). MaeHTUDUKAUMIO BblAENEHHbIX KYAbTYP MUMKPOOPraHU3MOB NPOBOANAN
Mo AaHHbIM BUOXMMUYECKUX TeCT-cucTem bioMérieux (PpaHumA). OCHOBHbIE TMAPOXUMUYECKUNE
napameTpbl Noa3emHblx BoZ (pH, Temnepatypa) 6blim onpeaeneHbl Ha mecTe oTbopa npob, a
XMMWUYECKME KOMMOHEHTbI (COCTaB KaTMOHOB, aHWMOHOB, YINIePOL OpraHNYecKmiA) bbian onpese-
NleHbl B aHanuTmyeckom uentpe BN ABO PAH.

Bogopocan otbupanm no oblenpuHATLIM MeToaukam (Bogopocau, 1989), noctosHHbIe
npenapaTbl 419 AMAaTOMOBOIO aHa/In3a roTOBUAN METOA40M NPOKAIMBAaHMA CTBOPOK B MEPEKUCH
Bogopoaa (Swift, 1967). Mpu naeHTMdMKaLMM BOAOPOC/EN MCNOMb30BaAIM CBETOBblIE MUKPO-
ckonbl «Axioskop 40» (Zeiss, 06bekTMBbI 40x/0,65 1 100x/1,25 oil) n «Alphaphot-2 YS-2» (Nikon,
ob6bekTmBbl 40x/0,65 1 100x/1,25 oil). [Ina OUEHKM YacTOTbl BCTPEYAEMOCTU BOAOPOC/IEN mc-
nonb3oBaHa WwecTtnbannbHas wkana (Kopas, 1956), cornacHo KOTOPOW NPU ONMMCAHUN CTPYKTYPbI
anbrocoobuiects Bblaensnn npeobnagatowme suapl. K paspagy 4OMUHAHTOB B BOLOPOC/EBOM
coobLecTBe OTHECEHbl TAKCOHbI, MMEoLWME MAaKCUMAbHO BbICOKYIO YacTOTy BCTPEYAEMOCTY.
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Mpu cocTaBNEeHUM 3KONOFO-reorpadpuyeckon xapakTepmucTukM dbaopbl BOAOPOCAEN UCMO/Ib30BaA-
IV NUTepaTypHble AaHHble 06 3KO0rMK 1 pacnpocTpaHeHun Bogopocaeit: Sladecek, 1986; Van
Dam et al., 1994; Bukhtiyarova, 1999; bapuHoBa u gp., 2006. 1A OUEHKKN CTeneHn opraHuye-
CKOTO 3arpA3HeHunn Bog ncnosib3oBanu metog MNaHTne-byka (Pantle, Buck, 1955) B moanduka-
unn Cnapeyeka (Cnageuek, 1967), o0CHOBAHHOTO Ha BbIABEHMM BUAOB BOAOPOC/IEN — MHAMKA-
TOPOB OPraHMYecKoro 3arpsA3HeHus BOA.

PE3YNLTATbI M OBCYXXOEHUE

XUMUYECKNA M MUKPOBMOIOrMYECKUA COCTAB TEPMAJIbHBIA BOg

CornacHo nuTepaTypHbIM AaHHbBIM, a30THbIE TepMasbHble BoAbl [pMMOpbA N0KaNM30Ba-
Hbl B aKTMBHOW 4acTW 30Hbl TEKTOHWYECKOro ApobaeHus, a pasrpy3ka Ha NMOBEPXHOCTb 3eM/IN
0bycnosneHa BbIXOAOM FYOUMHHbIX ¥KUbHbIX BOA, B MPUNOBEPXHOCTHYHO 30HY TPELLMHOBATOCTH.
TepmanbHble Boabl [pMMOpbA MO COCTaBY OTHOCATCA K TMAPOKAPOOHATHO—HATPMEBLIM TEPMAM C
pH 8,5-9,4 n temnepatypoit ot 21,3 °C a0 30,1 °C, mnHepanusaumein 100-200 mr/a. 1e6UT nctou-
HWKOB YumcToBoAHEHCKOM rpynnbl coctasnseT ot 0,37 n/c ao 0,86 n/c (bparunH, YenHokos, 2009).

B pe3ynbrate cOBCTBEHHbIX UCCNEA0BAHMUI NOATBEPKAEHO, UTO XapaKTepPHbIMU 0COBEH-
HOCTAMM TepMasbHbIX BoA lopsaunin Knod n YuctoBogHoe Ansnacb Temnepatypa 21-32°C,
ypoBeHb pH 6onee 8, NpeMmMyLLeCTBEHHO BOCCTAHOBUTE/IbHbIE YCAOBUA Cpeabl U HU3Kas MU-
Hepanmsaumsa (100-200 mr/n). Cpean OCHOBHbIX KaTUOHOB B MCTOYHMKAX Npeobnagan HaTpui,
COCTaBAAOLLMIA NOAABAAIOLLYIO YAaCcTb B CyMMe cofepkaHua Na+K, 1 KanbLmid, a B cCOCTaBe aHK-
OHOB — rMApPOKapboHaT M cynbdaT MOH (Taba. 1). Tepmbl OTHOCATCA K TUNUYHBIM COAOBbLIM BO-
AaM C pe3kMm npeobnagaHvem ruapokapboHaT MoHa U HaTpuAa. CoaeprkaHne opraHM4ecKkoro
yrnepoaa B UCTOYHMKAX 6bIN0 KpaiHe HU3KMM M COCTaBAANo B cpegHem meHee 1 mr/n. dusu-
KO-XMMMUYECKME U TeOXMMMUYECKME NapaMeTpbl TEPMabHbIX BOZA B LENOM 6blnn cTabubHbI B
TeyeHue Bcex Ce30HOB. Peka YnuctoBoaHasa v BoAbl pydbs Tensblit oTaM4anncb 6onee HU3KMMM
3HAYEHUAMM TeMNepPaTypPbl U KOHLEHTPALMUMU HATPUA U TMAPOKAPOOHATOB, NPU 3TOM YPOBEHb
pH 6b1n1 6/1130K K HeNTpasbHOMY (Tabn. 1). MNosyyeHHble cpeaHne AaHHble O ra30BOM COCTaBe
TepmanbHbIx BoA Mprmopba CBUAETENbCTBYIOT O TOM, YTO B COCTaBe PAaCTBOPEHHbIX ra308B B Te-
YyeHue roga NPUCYTCTBYET B NOAABAAIOWEM Konnyectse a3oT (99,3 %), a TakKe B HeHoNbLIOM
KonnuecTtse kKnucnopog, (0,45 %) n ceposogopog, (0,25 %).

MpoBeseHHble MUKPOBUMONOTNYECKME UCCNE0BAHMA NOKA3aAn HaiMYMe B UCTOYHMKAX
lopsaunin Kntoy 1 YnctoBogHoe 601bLLIOTO YMCAA MUKPOOPFaHN3MOB, KOTOPbIE UrPann BaXKHYHO
PO/b B FEOXMMUYECKUX LMKNAX YIIeposa 1 a30Ta B TeYeHue roga (neto-oceHb-secHa) (Tabn. 2).
B uMKne yrnepoga oCHOBHOE yvacTue NpUMHUMANN MUKPOOPTraHM3Mbl CanpoduUTbI-oNnUroTpodbl
(onurotpoodol) u canpoduTbl-konnMoTpodbl (KONMOTPOdbI), KOTOpble pasfarann opraHUYecKoe
BELLECTBO TEPMA/IbHbIX BOZA, 10 YI/IEKUCIOTO rasa M BOAbl, BHOCSA TEM CaMblM BKaZA, B obLiee co-
Aepkanune CO, B UCTOUHMKE. YNCNEHHOCTb KONMOTPOGOB B TEPMA/IbHBIX BOAAX B TEUEHME rofa
Bapbuposana oT 4,0x102 ao 1,2x10% kKn./mn u B cpeaHem 6blna OTHOCUTENBHO HEBbICOKA, YTO
MOXKET ObITb CBA3AHO C NOHWUMKEHHbBIM COAEPKAHNEM OpPraHMYECKoro yrneposa B Boge (tabn. 1,
puc. 1). HM3Kas KOHLEHTPaUMA B TEPMa/ibHbIX BOAAX OPraHUYECKMX BeLLecTB OTpasuiach Ha
NpUCcyTCTBUK B BoAe Bosee BbICOKOIO B CPaBHEHMM C KONMMOTPOdamMM KoanyecTsa onnroTpodos.

YucneHHocTb onmnrotpodos Obina B Lenom CTabuibHa B TeYEHME Tofa U ee cpeHue 3Ha-
yeHus coctasnanu 1,8x103 kn./mn (puc. 1). B coctaBe 6MoLeHO3a TepMasibHbIX BOA MPUCYTCTBO-
BA/1M KaK aspobHble, TaK M aHaspobHble GopMbl canpodpUToB, MPU ITOM COAEPIKAHME aHAdPOb-
HbIX popm BaKkTepPUiA 6bIN0 3HAUMTENBHO BbILLE, YTO CBA3AHO C HU3KMM COAEPKAHMEM KMCI0POaa
B TEPMasibHbIX MCTOYHMKaxX fopaunin Kntou n YuctoBogHoe. B LMKAe a30Ta B TepMasibHbIX BOAAX
Mpmopbsa NPUHUMANK yYacTUe BCe uccaeayemble GU3NM0N0rMyeckmne rpynnbl 6akTepuis, HO KX
YMCNEHHOCTb 3HAYMTENbHO BapbMpPOBaia B pasHble ce30Hbl roga ot 0 Ao 1,4x10* kn./mn, npwu
3Tom Haubonbliee KonnMyecTso bakTepuii B cpegHem 6b1/10 OTMEYEHO B IETHWUI Ce30H (Tabn. 2).
YMCNEHHOCTb reTepoTPOdHbIX HUTPUDUKATOPOB, OCYLLECTBASIOLLMX OKMCIEHME aMMOHUIMHOTO
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Tabnnua 1
XuMmuueckuii coctaB TepmMasibHbIX U NOBEPXHOCTHbIX BoA Mpumopba
(cpeaHune paHHbIE 332 Nnepuog uccnesoBaHuUi)
MNokasaTtenu TepmasibHble UCTOYHUKHM BopoTtoku
lopauunii Knou | YnctoBogHoe | p. YuctoBogHas | pyd. Tennbii
t, °C 26,4 21,7 10,2 8,3
pH 8,7 8,9 6,9 7,2
C opr, mr/n 0,9 1,0 2,9 1,3
KaTnoHbl, mr/n
Na 37,5 21,9 2,3 3,2
Ca 3,33 3,95 4,6 51
Mg 0,1 0,046 0,85 0,72
K 0,7 0,3 0,61 0,79
NH, 0 0 0,001 0,12
Li 0,08 0,04 0,001 0,01
AHUOHbI, Mr/n

HCO, 68,8 62,1 22,8 19,2
cl 4,36 1,82 1,25 1,6
SO, 8,66 4,16 3,19 3,82
NO, 1,19 0,32 2,21 0,03
F 4,65 3,35 0,13 0,07
NO, 0,02 0 0 0,01

Br 0 0 0 0

Tabnuua 2

CpeAHAA YNCNEHHOCTb MUKPOOPraHU3MOB Pas/INiHbIX PYHKLMOHANbHbLIX Fpynn
B NOBEPXHOCTHbIX U NoA3eMHbIx Bogax Mpumopckoro Kpas

®YHKLUMOHANbHbIE rpynmbl Moa3emHble BoAbl MoBepPXHOCTHbIE BOAbI
MWKpPOOpPraHM3mosB fopaumnit knou | YuctosogHoe | p. YnuctosogHasa | pyd. Tennbiit
MuUKpoopraHu3ambl reOXMMMUUYECKOro LMKAA yraepoaa, Kn./mn
CanpoduTbl-KonnoTpodbl 4,0x10? 1,2x10° 2,1x10° 3,2x10*
CanpoduTbl-onurotpodbl 1,9x10° 1,7x10° 3,2x10% 3,0x103
MUKpPOOpPraHM3mMbl FEOXMMMUUYECKOTO LKA a30Ta, KA./ ma

A3zoTdurKcaTOopbI 0,6x10? 0,5x10? 1,3x10? 3,0x10?
AMMOHMUKATOPbI 2,0x10? 1,0x10? 0,6x10* 0
ABTOTPOdHbIE HUTPUDMKATOPDI 2,5x10? 0,5x10? 0 0
leTepoTpodHble HUTpUUKATOPDI 1,4x10% 1,1x10* 1,4x10% 0,6x10°
LeHuTpudukatopsl 4,5x10° 2,5x10° 0 0

MuKpoOpraHM3mbl FEOXMMMUYECKOTO LMK/IA Cepbl, Kenesa u mapraHua, Kn./mn
TuoHoBble 6aKkTepun 0,4x10? 0,9%x10* 0,1x10? 0,3x10?
CynbdaTtpeayKTopbl 0 0 0 0
eneso okucnaowme 6aktepmm 0,1x10? 0 0 0,1x10?
YKeneso BocctaHaBAMBatowWwme 6akTepun 1,2x10! 0 0 0
MapraHeu, okucastolme 6aktepun 1,4x10! 0 0,9x10? 0,8x10?
MapraHeL, BocCTaHaBAMBatoLWme baktepum 0 0,4x10? 0,3x10? 0
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Puc. 1. CpeaHerogoBas AMHAMMKA YMCAEHHOCTU IKO-

NOro-TpodUYecKmx rpynn MMKPOOPraHM3MOB B
TepmasnbHbIX Bogax fopsaumin katod n Yucrosoa-
Hoe.

CK — canpo¢wutbi-konunoTtpodsl, CO/1 — canpo-
oduTbl-onurotpodbl, A3 — asoThuUKcupylome
6akTtepun, AM — ammoHudpuKatopbl, AH — aB-
ToTpOodHbIe HUTpUdUKaTOpbl, H — reTepoTpod-
Hble HUTpuduKaTopsbl, AH — aeHUTPUDUKaTOpPBI,
TH — TMoHoBble 6akTepun, CP — cynbdatpesyk-
Topbl, O/MO — MUKPOOPraHM3Mbl, OKMCASA-
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a3oTa ¢ o6bpa3oBaHMEM HUTPUTOB U HUTPa-
TOB, 6blN1a BbICOKOW BO BCE CE30HbI roaa, a
MWKPOOPraHM3Mbl, y4acTBylOWME B MpeB-
paLLEHMAX COEAUHEHUI cepbl Bbln Me-
Hee pa3BWTbl. Hannume LWeNoYHoW cpeapbl
TEPMabHbIX BOZ CNocobCcTBOBaNO npewu-
MYLLECTBEHHOMY Pa3BUTUIO B BOAAX THO-
HOBbIX DOaKTepuii, npouecc meTabonnsma
KOTOpPbIX CBA3aH C ob6pa3oBaHMeEM cynbda-
TOB. YMCNEHHOCTb TMOHOBbLIX BakTepuii B
MCTOYHMKaX BapbupoBana ot 0,9x10' go
0,4x10% kn./mn, npu 3Tom Haubosblime
KonmnyectBa GakTepuit 6blAM OTMEYEHBI B
OCEHHUI ce30H (Tabn. 2). CynbdaTpeayum-
pyrowmnx 6akTepuii, BOCCTAaHABAMBAOLWMX
cynbdatbl 4O cepoBoAoposa, obHapyKeHo
He 6bl10. MUHUManbHblE CpeaHue 3Haye-
HUA YMcNeHHOCTM GaKTepuii B uccrepye-
Mblii Nepuog, B TepManbHbIX BOgax 6biau
OTMeYeHbl AN MUKPOOPraHM3MOB LMKANA
Kenesa M mapraHua, 4To CBA3AHO C HU3-
KMUMU KOHUEHTPaUUAMMN 3TUX 2/1IEMEHTOB B
ncroyHukax (Fe — 0,1 mr/om3; Mn —0,0008—

lolme Xeneso U mapraded, *XB/MB — mukpo-
OpraHuM3mbl, BOCCTaHAaB/IMBAlOLNE Kene3o U
mapraHew,.

0,001 mr/om®). Takum obpasom, B Tep-
MasibHbIX Bogax lMpumopbs npeobnaganu
npoteccol UuKna asota (60,7 %) u yrnepoga
(38,2 %), Nnpv 3TOM NO YNCEHHOCTU OMUHUPOBAIN MUKPOOPTaHN3Mbl GYHKLMOHAbHbIX TPy
asorTa (puc. 2).

Ocob6eHHOCTbIO MOBEPXHOCTHBIX BOA PEKM YUCTOBOAHOM M pyybs Tennblld, pacnono-
XEeHHbIX PAAOM C UCTOYHUKAMU, ABNANOCb yBenn4eHne YNCneHHoCTu d)yHKLI,VIOHaﬂbeIX rpynn
MWKPOOPraHM3MOB B IETHUIN CE30H MPWU NPOTPEBE BOAbI U CHUMXKEHME KonuyecTa bakTepuii B
OCeHHe-BeCEeHHWI Nepuoabl Npu ee oxnaxkaeHuu. OCHOBHYIO POJib B KPYroBOPOTE BELLECTB Ur-
pann MMKpPOOpPraHM3Mbl LMKNa yrnepoaa (96,7%), asota (2,8%) u mapraHua (0,4%) (puc. 2). B
UMKNE yraepoga no YUCNEHHOCTU SOMUHUPOBAAN CanpodUTbI-KONMOTPODLI, UX KOJIMYECTBO B
cpeaHem cocTasnano 1,2x10° kn./ma. MNpu 3ToM cpegHee coaepskaHne MUKPOOPraHM3MOB Liu-
KN0B yriepoaa B p. YicToBogHAA U pyybe Tenbili 6bI10 3HAYUTENIbHO Bbile, YEM B TEPMaJIb-
HbIX BOZLaX, YTO, BO3MOKHO, CBA3aHO C H6osiee BbICOKMM COAEPKaHMEM OPraHUYECKUX BELLECTB U
6onee 61aronpuUATHBIMKU YCIOBUAMM
ONS pa3BUTMA JaHHON ¢duU3nonoru-
Yyeckol rpynnbl 6akTepuii (Tabn. 2).
Cpefy MMKpOOpPraHM3moB npeobna-
[anv aspobHble ¢opmbl bakTepui,
YyTo CBUAETENbCTBYET O bonee Bbico-
KOM COAEpPMKaHWUM KUCA0poda B 3TUX
TOYKax. B umkne asota B peke Yucro-
BOAHOW U pyybe Tennbli HanbonbLiee
yyacTve NpuHUManu retepotpodHble
HUTPUDUKATOPbLI, OKUCAAIOLLME a30T-
coAepKalime opraHuYeckue Belle-
CTBa [0 HUTPUTOB U HUTPATOB, Npwu
aTOM 60siee BbICOKYIO YMCIEHHOCTb

C9,7%

1 S073%
Mn027% |
Fe0i% |

N2,8% S0.4%
: Mn 0,06%
] Fe0,04%

Puc. 2. CpeaHee NpOLEHTHOE COAEp)KaHWe MUKPOOPraHus-
MOB, YHaCTBYIOLLMX B TEOXMMUYECKMX LIMKNAX YIIepo-
na (C), asora (N), cepbl (S), »kenesa (Fe) n mapraHua
(Mn) B TepmanbHbIX UCTOUHMKAX Mpumopba (A) 1 no-
BEPXHOCTHbIX BOAax p. YuctoBogHas v pydy. Tensbiit
Kntou (B).
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b6aKTepuii 0TMeYanun B p. YNCTOBOAHAA BO BCe Ce30Hbl. Hannume mapraHua B MOBEPXHOCTHbIX
BOZAX CTUMY/IMPOBA/IO PA3BUTUE MAPraHELOKUCIAOLLMX MUKPOOPTraHU3MOB, YUCTIEHHOCTb KO-
TOpbIX cocTasnsAna B cpeaHem 0,9x10% 1 0,8x10% K/1./MN COOTBETCTBEHHO M Bblia Bbille, YEM B
TepMmanbHbIX Bogax (tabn. 2).

TakMMm 06pa3om, 0COBEHHOCTM XMMMUYECKOTO COCTaBa, HU3KOE CoAeprKaHUe OpPraHuKM,
Ha/sM4Me BOCCTaHOBUTE/IbHOM 0H6CTaHOBKM B TepMasibHbIX Bogax fopsauumii Kntou 1 YuctosogHoe
B/MAET Ha pa3BUTME Pa3HOo0bpPasHbIX GYHKLMOHANbHBIX Fpynn 6akTepuid, YTo B LEeIOM co3gaet
cneunduyeckmii MMKpPobMonormyecknin nensax. B TepmanbHbIX BOgax Havbonbliee passutme
B TeYEeHMe roga noiyuymam retepoTpodHblie HUTPUOUKATOPbI U canpodUTbI-ONNTOTPODbI (LMKA
a3oTa v yrnepoaa), B MOBEPXHOCTHbIX BOAAX — CanpodUTbI-KONMOTPOdbI U reTepoTpodHbIe HU-
TpudmkaTopsl (LMKA yraepoaa v asota) (puc. 2).

B pesynbTaTe BbIMONHEHUA UCCEA0BaHWUI OblW BblAENEHbl HAKOMUTE/IbHbIE U YMCTbIE
KY/IbTYPbl MMKPOOPraHW3MOB PasaNYHbIX GYHKLMOHANbHbIX TPy, CNOCOBbHbIe pacTu B LWEN0Y-
HbIX ycnoBuax cpeabl (pH 8,0-9,0) npu Temnepatypax (28-30 °C), nposeaeHa ux naeHTnduKa-
uma fo poga. MNMokasaHo, YTo cpean MUKPOGDIOPbI, PACNPOCTPAHEHHOW B TepMasibHbIX BOAAX
rOpﬂHMVI Kntou n L'WICTOBOLI,HOE, OOMUHNPOBANN HEMUTMEHTUPOBAHHbIE NOABUXHbIE TPAaMOTPU-
uatenbHble bakTepun. OHM cocTasnanm 91 % BblaeneHHbIX WTammos. Mo Tny metabonmsma
76,6 % 13 HUX OTHOCUANCH K GaKyNbTaTUBHO aHa3pobHbIM bakTepuam, 24,3 % KoTopbix cbpa-
YKMBanu rokosy, 17,6 % — caxaposy, 6,6 % — naktosy, 8,3 % BblAeNsAM ra3 npun bpoxkeHuu, 6,2 %
CMHTe3MpoBanu ypeasy, 13,6 % 13 ncciefoBaHHbIX LUTaMMOB 06pa3oBbiBanm H.S (taba. 3).

B NMOBEPXHOCTHbIX M FPYHTOBbLIX BOAAX Npeobnafany NnUrMeHTUPOBAHHbIE FpamoTpuLa-
TenbHble popmbl BakTepuid, OHM cocTaBnAnn 75 % OT BCcex BblAENEHHbIX LWTaMMOB, NMPU 3TOM
52 % 13 HUX OTHOCWUIUCL K a3pobHbIM BaKkTepuam. Mo Tuny metabonmnsama 38 % cbpaxkmpanu
rntoKkosy, 11,2 % — caxaposy, 15,1% — naktosy, 7,4% Bblaenanuv ras npu 6poxerHuun, 1,2 % cuHte-
3MpoBanu ypeasy, 2,1 % 06pa3oBbiBav CEPOBOAOPOA (Tab. 3).

A/Ibro®/iorPA TEPMANIbHbIX BO4

®nopa Bogopocneit 06cnefo0BaHHbIX BOAOTOKOB (MMHEpPanbHbIX UCTOYHUKOB fopAYmnic
Kntou n YucrosogHoe, pekn YnctosogHon n Tennoro pyybsa) npeacrasneHa 81 suaom (88 Tak-
COHaMM BHYTPUBWAOBOTO PaHra, y4MTbIBaA HOMEHKAATYPHbIV TUN BUAA) BoAOpOCael u3 7 Knac-
cos, 14 nopsakos, 20 cemelicts 1 39 pogos otaenos Chrysophyta, Bacillariophyta n Chlorophyta
(tabn. 4). OcHoBa anbrodnopbl bbina chopmmpoBaHa AMATOMOBLIMM BOAOPOCASIMU, Ha AOHO
KOTOpPbIX Npuxoamnnock 95,5 % ot obLiero YMcaa BHyTPUBUAOBbIX TAKCOHOB. B cucTemaTuyeckoi
CTPYKTYpe anbrodnopbl HaMbosbluee KONNMYECTBO BUAOB, Pa3HOBMAHOCTEN U pOpM coaepikanum
poabl Gomphonema — 11, Nitzschia — 6 v Navicula — 5 BaoB 1 pasHOBUAHOCTEN.

[na TepmanbHbIX UCTOYHUKOB 6bINO0 OTMeYeHo 59 B1AoB, pasHoBUAHOCTEN U popm 30-
NIOTUCTbIX, AMAaTOMOBBIX M 3e/1eHblx Bogopocnein. Hanbonee BbICOKYHO BHYTPUBMAOBYIO Bapua-
6enbHOCTb Mmenn poabl Gomphonema (9) v Nitzschia (5). Mpwn BbICOKOM BUAOBOM CXOACTBE

Tabnuua 3
TaKCOHOMMYECKUii cocTas MUKPOOPraHM3MoB B TepMa/ibHbIX U NOBEPXHOCTHbIX BOAAX
MpumopcKoro Kpas

BogoTok O6HapyeHHble Me30duabHbIe BaKkTepun, pog,
TepmanbHbIl UCTOYHUK | Azotobacter, Bacillus, Desulfomonas, Thiobacillus, Nitrobacter, Nitrosomonas,
fopaunin kntoy Pseudomonas, Flavobacterium, Enterobacter
TepmanbHbI UCTOYHMK Azomonas, Nitrobacter, Bacillus, Desulfobacterium, Geobacillus,
YucrosoaHoe Thiomicrospira, Pseudomonas, Thiobaccillus, Enterobacter, Citrobacter

Pseudomonas, Acetobacterium, Proteus, Sarcina, Clostridium, Bacillus,

. YncrosogHaa . L
P A Sideocapsa, Aeromonas, Vibrio

pyy. Tennbii Thiobacillus, Bacillus, Leptothrix, Pseudomonas, Sulfobacillus, Acetobacterium
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BupgoBoii coctaB Bogopocneit nepudUToHa MUHEPaIbHbIX UCTOYHUKOB lopAumii Koy u YucrosoaHoe,
py4. Tenabiii 1 p. YucroBogHan

BopoTok

TaKcoH

lopauni
KANtoY

=

Tennol

Yucro-
BOAHOE

Yucro-
BOAHan

MecTo-
obutaHue

lanob-
HOCTb

pH

Pacnpo-
CTpaHeHue

Otgen Chrysophyta
Knacc Chrysophyceae
Nopagok Hydrurales

CemelictBo Hydruraceae

Hydrurus foetidus (Villars)
Kirchner

1-2

0-X

Otgen Bacillariophyta
Knacc Coscinodiscophyceae
Nopagok Melosirales
CemelictBo Melosiraceae

Melosira varians Agardh ‘

alf | ap |

Nopagok Aulacoseirales
CemeiictBo Aulacoseiraceae

Aulacoseira islandica (0. Miil-
ler) Simonsen

acf

Knacc Fragilariophyceae
Nopagok Fragilariales
CemelicTBo Fragilariaceae

Asterionella formosa Hassall

alf

Diatoma anceps (Ehrenberg)
Kirchner

B-P

hb

alf

D. hyemalis (Roth) Heiberg

hb

D. mesodon (Ehrenberg)
Katzing

hb

alf

D. vulgaris Bory

B-P

Fragilaria capucina var.
mesolepta (Rabenhorst)
Rabenhorst

B-P

alf

F. vaucheriae (Kutzing)
Petersen

alf

Hannaea arcus (Ehrenberg)
Patrick var. arcus f. arcus

2-6

alf

H. arcus var. arcus f. recta
(Cleve) Foged

1-5

alf

H. arcus var. amphioxys (Ra-
benhorst) Patrick

alf

H. arcus var. linearis (Holm-
boe) R. Ross

alf

Meridion circulare var.
circulare

1-3

1-5

1-2

1-2

hb

alf

M. circulare var. constrictum
(Ralfs) Van Heurck

1-3

hb

alf

Staurosirella leptostauron
(Ehrenberg) Williams et

Round
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npoaonxkeHune Tabamubl 4
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Ulnaria acus (Kutzing) Aboal - - 1 - P i alb b-o k
u. /naf_’qua//s (H.Kobayasi) ) 1 12 B-p ) ) ) )
M.ldei
U. ulna (Nitzsch) Compere 1 1 1-5 1-6 B-P i alf o-a k
Knacc Bacillariophyceae
Nopsaok Eunotiales
CemelictBo Eunotiaceae
Eunotia bilunaris (Ehrenberg) .
Schaarschmidt ) ! ) ) B ! acf ° k
E. implicata Norpel, Lange-
Bertalot et Alles ) ) ! ! B ) acf ) )
E. praerupta Ehrenberg 1 - 1 1 B hb acf B k
E. serra Ehrenberg - - - 1 B hb acf o-B a-a
Nopagok Cymbellales
CemelictBo Cymbellaceae
Cymbella affinis Kitzing - - - 1 B i alf B-o k
C. cistula (Ehrenberg) Kirch- ) ) ) 1 B i alf o b
ner
C. kolbei Hustedt 1 1 1-6 1-3 B i alf - -
C. turgidula Grunow 1 1 1-4 1 B - i - k
Cymbopleura lata (Grunow) ) ) ) 1 B ) ) ) )
Krammer
Encyonema minutum (Hilse 1 1 1 1 B | | o K

ex Rabenhorst) Mann
E. silesiacum (Bleisch) Mann 1 - 1-4 1-3 B i i X-0 k

Placoneis placentula (Ehren-
berg) Heinzerling

- - - 1 B i alf X-B k

CemelictBo Gomphonemataceae

Didymosphenia geminata
(Lyngbye) M. Schmidt
Gomphoneis olivaceum
(Hornemann) Dawson ex Ross - - - 1-2 B i alf B k
et Sims

G. quadripunctatum (Oes-
trup) Dawson ex Ross et Sims

- - - 1 B i i X a-a

Gomphonema affine Kitzing - - 1 - B-P - - o-B k

G. angustatum (Kutzing)
Rabenhorst

G. angustum Agardh 1-2 1 1-2 1
G. brebissonii Kutzing - - - 1

1-4 2-5 1-2 1-4 B i alf B k

i alf o b
i alf B b
- 3 K

k

G. clavatum Ehrenberg - - 1 1-3
G. aff. clevei Fricke 1 4 1-6 1-4

G. insigneforme Reichardt &
Lange-Bertalot

® | @ | W™ @

G. micropus Kitzing - - - 1 B i alf o k
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npoaosixeHue Tabauubl 4

BopoTtok o o
= EAN ] [ o § [ 6 g. §
TaKcoH 3 3 oo | ea | §E |19 5y S EZ
& 2 S S| S&x S | HOCTb 8w
sS 5 | 58 53 29 g g
o @ T R T R ) 5
G. parvulum (Kutzing) Kiitzing - - 1-2 1 B i alf B b
G. truncatum Ehrenberg - - 1 1 B-P i alf B-o
G. vibrio Ehrenberg - - - B - - o -
Reimeria sinuata (Gregory)
Kociolec et Stoermer f. - 1 - 1-4 B i alf B b
sinuata
R. sinuata f. antiqua (Grunow) .
Kociolek et Stoermer ) ) ) 1 B ! alf B b
CemelictBo Rhoicospheniaceae
Rhoicosphenia abbreviata .
(Agardh) Lange-Bertalot ) 1 ) ) B-P ! alf X0 k
Nopagok Achnanthales
CemevictBo Cocconeidaceae
Cocconeis disculus .
(Schumann) Cleve ) ) ! ) B ! alf X0 k
C. placentula Ehrenberg var. ) 1 ) ) B i alf ob K
placentula
C. placentula var. euglypta .
(Ehrenberg) Grunow 1 1-2 1-6 4-6 B ! alf B k
C. placentula var. lineata .
(Ehrenberg) Van Heurck ) 1 1-2 1 B ! alf ) b
CemerictBo Achnanthidiaceae
Achnanthidium minutissimum
(Kuitzing) Czarnecki -4 | 36 26 6 B ! : B k
A. coarctatum Brébisson ex ) ) 1 ) B ) ) o-a K
W. Smith
A. exiguum (Grunow) Czar- ) ) 1 1 B i alf 0B K
necki
A. thermale Rabenhorst - 2-3 - - B - i - k
Eucocconeis laevis (Oestrup)
- - - 1 B - - 0 -
Lange-Bertalot
Planothidium haynaldii
(Schaarschmidt) Lange- 1-4 1-3 1-2 1-2 B - alf B-a k
Bertalot
P. lanceolatum (Brébisson) 15 5.6 1 13 B i alf Y0 K
Lange-Bertalot
Rossithidium linearis (W.
Smith) Round et Bukhtiyarova ! ) ) 2-3 B ! ! X0 k
Nopsaaok Naviculales
Cemelicteo Diadesmidaceae
Diadesmis contenta (Grunow)
Mann f. biceps (Grunow) 1-2 1 - - B - - - -
Hustedt
Luticola mutica (Kutzing)
Mann 1 1 B i i X-B a-a
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npoaosixeHue Tabauubl 4

BopoTtok o o
= s [ o« é z I 6 g. z
TaKcoH 3 3 oo | ea | §E |19 5y S EZ
& 2 S S| S & S | HOCTb 8w
a3 q':_, S 3 S 5 = © a |C_?-
Ig = T o T o o 8}
CemelictBo Amphipleuraceae
Frustulia vulgaris (Thwaites)
De Toni - - - 1 B hb alf X-B b
CemelicTBo Pinnulariaceae
Pinnularia borealis Ehrenberg 1 - - 2 B i i o-B k
P. rupestris Hantzsch - - 1 1 B - acf - -
CemelictBo Naviculaceae
Geissleria ignota (Krasske) 1 ) ) ) B ) ) ) )
Lange-Bertalot et Metzeltin
Navicula avenacea (Brébis-
son et Godey) Brébisson ex - - - 1 B i alf o-B k
Grunow
N. cryptotenella Lange- .
Bertalot 1-2 1 B i alf o-B k
N. margalithii Lange-Bertalot - - - 1 B hl alf o -
N. menisculus Schumann - - 1 - B i alf x-B
N. radiosa Kitzing - - - 1 B i i o
Mopsagok Thalassiophysales
CemelicTtBo Catenulaceae
A.r‘np.hora ovalis (Kitzing) ) ) ) 1 B i alb B-o K
Katzing
A. pediculus (Kutzing) Grunow | 1-3 1-6 1 1 B i alb
A. veneta Kitzing - - 1 - B i alf
Nopagok Bacillariales
CemetvicTBo Bacillariaceae
Hantzschia amphioxys (Ehren- 13 1 ) ) B i alf B-o K
berg) Grunow
Nitzschia dissipata (Kiitzing) 1 1 ) 1 B i alf X b
Grunow
N. fonticola Grunow - 1 - - B i alf o b
N. frustulum (Kutzing) ) ) 1 ) B hi alb o K
Grunow
N. linearis (Agardh) W. Smith 1-6 1 1 1 B i i X
N. palea (Kutzing) W. Smith 1 - - - B i i a-B k
N. paleacea (Grunow) 15 ) 3 ) B-p i alf B K
Grunow
Nopsaok Rhopalodiales
CemelictBo Rhopalodiaceae
Ep/’tl'{em/a adnata (Kutzing) 1 1 13 1 B i alb B-a K
Brébisson var. adnata
_E, adnata var. porcellus (Kitz- ) ) 1 ) B i alb B K
ing) Ross
Rhopalodia gibba (Ehrenberg) ) ) ) . 3
0. Miiller 1 B ! alb | xo | b
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CHLOROPHYTA
Knacc Klebsormidiophyceae
Nopagok Coleochaetales
Cemelicteo Klebsormidiaceae
Klebsormidium rivulare (Kutz- ) ) 1 ) B ) ) 0B )
ing) Morison et Sheath
Knacc Zygnematophyceae
Nopsaaok Zygnematales
CemelicTBO Zygnemataceae
Spirogyra sp. ster. ‘ - ‘ - ‘ 1-6 ‘ - ‘ B ‘ - ‘ - ‘ - ‘ -
Knacc Ulvophyceae
Nopagok Ulotrichales
CemetictBo Ulotrichaceae
Ulothrix zonata (Weber et . .
Mohr) Kiitzing ) ) 2 ) B-P ! ! o-a k

MprmeyaHue: YacToTa BCTPEYAaEMOCTM OPraHM3MOB yKa3aHa Mo wectnbannbHon Wwkane: 1 —eauHUYHo,
2 — pefKo, 3 — Hepeako, 4 —yvacTo, 5 — oyeHb YacTo, 6 — macca (Kopaa, 1956). «-» — HET AaHHbIX.
MectoobuTtaHme: P — nNaHKTOHHbIE, B-P — 6eHTOCHO-N/1aHKTOHHbIe, B — 6eHTOCHble, B-E — 6eHToCHO-
anuduTHble. TanobHocTb: hl —ranopunsl, hb —ranodobesl, i — MHANPPepeHTbI.

OTHoweHwue K pH: alf — ankanndunsl, alb — ankanmbuoHTsl, acf — aumaodwunsl, i — uHandbepeHTbI.
CanpobHOCTb: X — KCEHOCANPOBMOHT, X-0 — KCEHO-0IMFOCaNPOBUOHT, O-X — O/IMIO-KCEHOCANPOBUOHT,
X-B — KceHo-6eTame30canpobUOHT, 0 — 0IMFOCanpPOBUOHT, 0-f — onnro-6eTamesocanpobUoHT,

B-o — 6eTa-onnromesocanpobUOHT, 0-a — 0/iMro-anbpamesocanpobuoHT, B — 6eTa-me30canpobUoHT,
B-a — 6eTa-anbdpamesocanpobUOHT, a-B — anbdpa-beTamesocanpobUOHT.

nepudUTOHHBIX aIbroCOOBLLECTB MUHEPA/IbHBIX UCTOUHUKOB (44 % TAaKCOHOB ABAIOTCA 06WM-
MU ans obenx daop), Habaoganocb abCcoNtoTHOe pasnyumne cocTaBa NpPeobaaatoLLMX BULOB.
Anbrodnopa nctouHuka lfopaumii Kntou sBrkatovana 37 BUAOB M Pa3HOBUAHOCTEN 30/10TUCTbIX U
AMaTomoBbIX. B 0bpacTaHMAX KamHel JOMUHUPOBaAAM auatomew, ato suapl Nitzschia linearis,
N. paleacea, Planothidium lanceolatum, Hantzschia amphioxys n Amphora pediculus B cove-
TaHWK ¢ cybgommnHaHTammn Diatoma mesodon, Gomphonema angustatum w Planothidium hay-
naldii. B obpactaHuax cybcTpaToB UCTOYHMKA YncTOoBOAHOE OTMEeYeHO 49 BHYTPUBMAOBBIX TaK-
COHOB AMaTOMOBbIX U 3eNeHbIX BOAOPOC/el. Bbiclwine oLeHKM o6unma npuHagnexann suaam
u3 otgena Bacillariophyta — Cymbella kolbei, Gomphonema aff. clevei, Cocconeis placentula var.
euglypta, Achnanthidium minutissimum, a Tak:Xe B oceHHee Bpemsa 6bl10 OTMEYEHO MaccoBOe
pasBuTME CTEPUNBHOIN 3eNeHOM HUTYATKU Spirogyra sp. ster, B KayecTBe cybAoOMUHaHTa — An-
atomen Ulnaria ulna (tabn. 4). Bogopocnu, cocTaBuBLIME KOMMNEKC Npeobnagatolmx BUAOB,
MUMEIOT CXOAHYIO 3KOJIOTMYECKYHO XapaKTEPUCTUKY, B OCHOBHOM 3TO BUAbI — MHAUDOEPEHTbI MO
OTHOLLEHWIO K CONEHOCTH, alkanndunbl, 6eHTOCHbIe U reorpadpuyeckm LWMPOKO PacnpoCcTpaHeH-
Hble, HO C Pa3/IMYHbIM OTHOLLEHWEM C OPraHMYECKOMY 3arpA3HEHUIO BOAHOM cpeabl (canpobHoe
3HayeHue BUA0B M3MEHAETCA OT X A0 B-a).

OueHKa KayecTBa Bog, MMHEpPasIbHbIX MCTOYHMKOB lopAaYmnii Katod n YMcToBoaHOE, a TakKe
6/1M3KO K HUM PaCMoNIOKEHHbIX BOLOTOKOB (pyy. Tenbili U p. YuctoBogHas) metogom MaHTne-
Bbyka B moamdukaumm Cnageyeka nokasana, Yto B JIETHUIM U oCceHHUIN nepuogpl 2012-2013 rr.
3HaYeHUsA MHAEKCoB canpobHocTu (S) nsmeHsanncs ot 0,9 go 1,38. Takum obpasom, Boabl obcne-
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Tabnuua 5
Canpo6Hble NoKa3aTenu TepMasibHbIX U NOBEPXHOCTHbIX BOA
WHaekc canpobHoct (S) CTeneHb Knacc
BopoTok HOABPb waii 2013 UIOHb OKTABPb canpob- YUCTOTbI
2012 2013 2013 HOCTKN BOA,
MNCcTOYHMK Topaumnic Kntou 1,32 1,30 1,11 1,27 0 1]
McTouyHMK YnctoBogHoe 1,29 1,33 1,36 1,34 0 1l
pyy. Tennblii 1,38 1,27 0,9 1,22 x-B—o Il
p. YnucroBoaHas 1,21 1,1 1,29 1,31 o) 1]

[0BaHHbIX BOAOTOKOB NPUHAANENKANN K KCeHO-6€eTa- 1 0mMrocanpobHol 30HaMm, YTO COOTBETCT-
gyeT |l Knaccy YNCTOTbI M KnaccudULUMPYIOTCA KaK YncTble Boabl (Tabn. 5).

Mpun 06cnesoBaHMM TEPMAsIbHbIX MCTOYHUKOB (Topaumnii Kntod n YuctoBoaHoe) /lasoBcKo-
ro paiioHa MpumopcKoro Kpas bblin BbIABAEHBI XMMUYECKME XapaKTEPUCTUKM BOAb! U BNEPBbIE
NnoJiy4eHbl pe3ybTaTbl 0 TAKCOHOMMWYECKOM COCTaBe MUKPO- U anbrodaopbl. Bogbl MCTOYHMKOB
XapaKTtepusytotca Temnepatypoi 21-32 °C, pH 6onee 8, HU3KOM MUHepanM3aunen, OTHOCATCA K
TUMWYHBIM COLOBbIM BOAAM C PE3KUM NpeobaagsaHuemM ruapoKapboHaAT MOHa U HATPUA, HUSKUM
COZeprKaHMeM opraHMYecKoro yrnepoaa v npeobnagaHnem a3oTa B COCTaBe PAaCTBOPEHHbIX ra-
308. 06wWMI cocTaB MUKPOdIOPbI ABYX FTMAPOTEPM NPeacTaBieH 16 pogamm MUKPOOPraHUs-
MoB, 06WMMK U3 KoTopbIX ABAAOTCA poabl Bacillus, Nitrobacter n Pseudomonas. Anbrodnopa
TepMasibHbIX UCTOYHMKOB BK/OYana 59 Bnaos, pasHoBuaHocTel u Gopm 30/10TUCTbIX, AMAaTOMO-
BbIX M 3€/1E€HbIX BOAOPOCAEN. B ruapoTepmanbHbiX aNbrocoobLLecTBax BblfBAEHbl YHUKANbHbIE
KOMN/IeKcbl Npeobiaaatolmx BUA0B BOAOPOCEN.
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