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ABSTRACT. The Kislaya Bay currently refers to the water reservoirs formed as a result of the construc-
tion of the dam of the tidal power station (TPP) in the Russian Federation (1968). As a result of the
reduction in the influence of tidal currents mixing the water column of the bay, the hydrological regime
of the reservoir has changed. The reduction in water exchange led to the appearance of bottom stagnant
waters deprived of oxygen, as well as hydrogen sulfide contamination. In the 90-s of the twentieth cen-
tury, the operation of the Kislogubskaya TPP ceased and the flow regime was partially restored. In the
winter season of 2024, we conducted microbiological and biogeochemical studies of the Kislaya Bay. It
was shown that there was no hydrogen sulfide in the bottom water of the bay, and the processes of sul-
fate reduction, methane formation and methane oxidation were extremely low. At the same time, in the
subsurface layer of sediment, bacteria and archaea were found that dominate the microbial communi-
ties of anoxic waters of meromictic reservoirs. We believe that with a stable exchange of water through
the TPP dam, the composition of the microbial community of water and sediment will be restored. In
case of negative developments, it is possible to predict the transformation of the bay into a reservoir
with a community of microorganisms similar to meromictic reservoirs.
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1. Introduction underwater threshold, 3.5 km long. In the middle and

) ) ) ) top of the bay there are two depressions with a depth

Hydrological, hydrochemical, hydrobiologi- of 36 and 30 m. A river flows into the top of the bay.

cal and ecological studies in isolated marine basins Before the construction of the TPP (1965-1968), water
are becoming relevant due to the increasing influ- exchange with the sea was free. In 1968, the first and
ence of human economic activities on coastal ecosys- so far the only TPP in Russia was put into operation.
tems. Construction of protective dams, overpasses and During the construction and operation of the TPP, the
embankments for laying roads, creation of basi.ns for flowing tidal regime of the TPP was significantly dis-
tidal power plants (TPP), etc. — leads to the cutting o'ff rupted. This led to the appearance of bottom stagnant
of sea bays and is accompanied by a decrease in their waters deprived of oxygen, as well as hydrogen sulfide
natural water exchange with the sea. The Kislogubskaya contamination. In the 90-s of the twentieth century, the

TPP basin is a small bay with a narrow neck and an operation of the Kislogubskaya TPP ceased and the flow
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regime was partially restored.

The composition of microbial communities in
the water column and bottom sediments of both fresh
and marine water bodies depends on the hydrological
regime of these water bodies. Mixing of the water col-
umn due to tidal processes leads to an influx of oxy-
gen-containing waters and, as a consequence, the for-
mation of an oxygen-dependent microbial community.
On the contrary, a reduction in water exchange leads to
the depletion of oxygen and the appearance of anoxic
zones, in which the composition of microbial commu-
nities changes significantly. It is known that the micro-
bial community of anoxic waters is fundamentally dif-
ferent from the microbial community of the oxygenated
water column (Pjevac et al., 2015; Tassi et al., 2018;
Savvichev et al., 2023).

The purpose of this study was to obtain data on
the hydrochemical state, the composition of microbial
communities of bottom water and the surface layer of
sediments, the rates of microbial processes of carbon
and sulfur cycles in Kislogubsky Bay and to compare
the composition of microbial communities with the
communities of the open part of the bay. The practical
significance of studying of microbial communities and
microbial processes in such water bodies is associated,
first of all, with the need to predict the negative con-
sequences of hydrogen sulfide contamination in artifi-
cially enclosed marine areas that appeared as a result of
human intervention, as well as with the need to predict
the response of marine ecosystems to the emergence of
a near-bottom anoxic zone (Velinsky and Fogel, 1999;
Savvichev et al., 2017; Middelburg and Levin, 2009).

2. Materials and methods

Sampling of bottom water and sediments was
carried out in early April 2024. Temperature, salinity,
oxygen, hydrogen sulfide, and methane content were
measured. The total number of microorganisms was
counted. The rates of microbial processes: dark car-

bon dioxide assimilation (DCA), sulfate reduction (SR),
autotrophic (hydrogenotrophic) methane formation
(Mgh) and methane oxidation (MO) was determined
by the radioisotope method using labeled compounds
- NaH"CO,, *CH, and Na,**SO, (Pimenov and Bonch-
Osmolovskaya, 2006; Savvichev et al., 2021). Isolation
of DNA, PCR amplification, and high-throughput
sequencing of 16S rRNA gene fragments were carried
out according to (Kadnikov et al., 2019).

3. Results and discussion

Sediments 2 and 3 (0-2 cm) were sampled from
deep depressions of the Kislogubsky Bay, consisted of
pelite and silt, had a gray-brown color, and were weakly
oxidized (Eh = 40-80 mV). Sediment 4 (2-7 cm) had
inclusions of hydrotroilite, was weakly reduced (Eh =
-20-+40 mV), and did not smell of hydrogen sulfide.
Sediment 1 was sampled as a “control” in the open sea
part of the bay and consisted of silt and sand and was
oxidized. Hydrogen sulfide sediment 5 (1.95 mmol L,
also “control”) was sampled in Kanda Bay.

Low rates of microbial processes were noted in
the sediment of the “marine” station (DCA; 50-110
nmol L! day?). In the sediments of Kislogubsky Bay,
DCA rate was noticeably higher (up to 910 nmol L*
day), but lower than in the restored sediment of Kanda
Bay (up to 34 umol L day?). The rate of hydrogeno-
trophic methanogenesis was shown only in “control”
sediment 6. The rate of MO was extremely low in sed-
iment 1 and high in sediment 6. In sediments 2, 3 and
4, the MO rate varied from 80 to 320 nmol CH, dm?
day!. SR rate was minimal in sediment 1, increased in
sediments of Kislogubsky Bay (up to 1.2 umol S*dm?3
day!) and expectedly high in sediment 6 (up to 30 umol
S dm* day') of Kanda Bay.

Figure presents the correlation data for the 10
most representative taxonomic groups that make up
the microbial communities of the analyzed marine
sediments. Microbial communities of the surface layer

c. Bacteroidea 6.78
p. ActinobacleriotﬂO 9.57

@ 0.64

p. Nanoarchaeota

- 0.01 ° 0.03

p. Halobacterota

p. Crenarchacota

St 3
OTUs % st 1 882 e St.4 St.6
"Open Sr;ct Water" "Kislaya Bay ; ﬁKIStﬂyﬂ Bay " Kislaya Bay Kanda Bay,
Nedlmenti Sediment 0-2. c? Sediment 2-7 cm" "Anaerobic Sediment"
¢. Gamma- 29.95 21 20.80 13.02 O 5.36
proteobacteria
p. Desulfobacterota 3.68 5.38 9.54 8.47
p. Cyanobacteria @ 061 @ 109 @ 118 O 172
p. Chloroflexi @ 179 @ 341 391
c. Chlorobia - 001 0.01 0.01

Fig. The contents of the main taxonomic groups of archaea and bacteria in the microbial community in sediment samples

from Kislogubsky Bay and “comparison water reservoirs”.
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of sediments differed significantly from each other. In
the “control” sediment, the archaeal community was
clearly dominated by uncultivated archaea of the genus
Nitrosopumilus (phylum Crenarchaeota). Archaea of
the genus Nitrosopumilus are obligate aerobes capable
of ammonium oxidation. In the remaining sediments,
Nitrosopumilus archaea were represented in minimal
proportions. The presence of Nitrosopumilus in samples
from Kislogubsky Bay indicates proximity to the open
sea.

Bacteria of the Bacteroidia class were found in
close proportions in all samples. Bacteria of this class
are widespread in a wide variety of habitats, from
marine and fresh waters and soil to the gastrointesti-
nal tract of animals. Bacteria of the genus Chloroflexi
were found in microbial communities of oxygen-defi-
cient sediments. A significant part of Chloroflexi was
represented by heterotrophic unculturable bacteria
from the class Anaerolineae, genus SBR1031. These
bacteria are anaerobic syntrophs mutualistically asso-
ciated with methanogenic archaea. Cyanobacteria live
in the photic zone of water bodies; the bottom layer (if
light does not reach it) is exclusively a place of accu-
mulation, but not habitat, of cyanobacteria. The abun-
dance of cyanobacteria is an indicator of the produc-
tivity of the photic zone. In terms of the abundance
of cyanobacteria, Kislogubskaya Bay was ahead of the
open bay, but clearly inferior to Kanda Bay. Sulfate-
reducing bacteria of the phylum Desulfobacterota were
found in all sediment samples. Most representatives of
the phylum Desulfobacterota belonged to the classes
Desulfobacteria and Desulfobulbia. The abundance of
bacteria of the Gammaproteobacteria class in the stud-
ied samples turned out to be a striking feature that
distinguishes the sediment sample from the open part
of the bay from other samples. Bacteria close to classi-
cal methanotrophs from the genera Methylocystis and
Methylocapsa were found in sediment samples.

The studies have shown that the sediments of
the Kislogubsky Bay are similar to the sediments of the
open part of the bay. At the same time, signs of res-
toration conditions acquired during the construction
of the TPP remain. This is oxygen deficiency and the
presence of hydrogen sulfide. In the bottom water of
the bay, the rate of microbial processes is noticeably
increased: carbon dioxide assimilation, sulfate reduc-
tion, methanogenesis and methane oxidation, which
indicates the acquisition of new qualities inherent in
stratified water reservoirs. Reservoirs of this type are
known on the White Sea coast (Krasnova et al., 2015).
They are unique in origin, because formed by separa-
tion from the sea due to the rapid uplift of land. As one
moves away from the sea, the leaching regime weak-
ens, which leads to the activation of anaerobic micro-
bial processes, primarily the process of sulfate reduc-
tion (Losyuk et al., 2015). Sulfate-reducing bacteria do
not limit the list of anaerobic microorganisms involved
in the transformation of organic compounds. Under
anaerobic conditions, methane formation is provided
by methanogenic archaea, which participate, along
with sulfate-reducing bacteria, in the terminal phase of
decomposition of organic matter.
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4. Conclusions

The studies carried out showed that the resto-
ration of the flow regime had a beneficial effect on
the state of the water column and bottom sediments.
Hydrogen sulfide disappeared from the bottom water
(at least in the winter season), the intensity of anaero-
bic microbial processes weakened, and the composition
of the microbial community turned out to be closer to
the open part of the bay than to the meromictic reser-
voir. We believe that with a stable exchange of water
through the PES dam, the composition of the microbial
community of water and sediment will be completely
restored.
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KpaTtkoe coobuienune

CoctaB MMKpPOOHBIX coobLLeCcTB Kak [IMNOLOGY
WHAMKaATOP COCTOAHUA BOAOEMOB, FRESEIWATER
MCKYCCTBEHHO OTAEAEHHbIX OT BIOLOGY
mopckoro 6accerna (Ha npumepe - —
3anuBa Kucaorybckov npuAMBHOM

3NeKTpocTaHuuu, bapeHueBo mope)

CasBuueB A.C.'*, lemugenko H.A.3, Kagaukos B.B.2, benenkosa B.B.!
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AHHOTAIIHUS. 3anuB (ry6a) Kucias B HacTosIlee BpeMsi OTHOCUTCA K BoZoeMaM, 06pa3oBaBIINMCA B
pe3yJibTaTe CTPOUTEJIbCTBA IJIOTHMHBI eJUHCTBEHHO! B Poccutickoit ®efepaniuu NpUJIMBHOU 3JI€KTPO-
craniuu (1968 r). B pe3ynpTaTe cOKpalleHus BIAUAHUA IPUJIMBHO-OTJIUBHBIX TeUeHUH, lepeMelnBao-
HIMX BOAHYIO TOJIILY 3aJIMBa, U3MEeHWJICA THAPOJIOrnYecKril pexum BogoeMa. CokpaiieHre BogoooMeHa
IIPMBEJIO K MOsABJIEHUIO IPUAOHHBIX 3aCTOMHBIX BOA, JIMIIEHHBIX KHUCJIOPO/a, a TaKXKe CEPOBOJOPOAHOIO
3apaxeHusa. B 90-x rogax XX Beka akcmutyatauusa Kucnorybekoi I[I9C mpekpatmiiach M MPOTOYHBIN
PEeXUM YacTUYHO BOCCTaHOBWJICA. B 3uMHuil ce3oH 2024 r HamMu NpoBeJeHbl MUKPOOUOJIOTUYECKHE
1 OHoreoxuMuyeckue vccjefoBaHus BogoeMa. IlokasaHo, 4YTO B IPUAOHHON BOJe 3ajiiBa CEpOBOAO-
POA OTCYTCTBOBAJI, IPOLECCH CyJIbdaTpeayKI1K, MeTaHOOpa30BaHWA 1 MeTaHOKMCJIeHNA ObIN KpaliHe
HM3KU. BMecTe ¢ TeM B IOAIOBEPXHOCTHOM CJIO€ OCajJiKa HalifleHbl 0aKkTepuu U apxeu, JOMUHUPYIOIIe
B MUKPOOHBIX COOOI[ecTBaX aHOKCHUUHBIX BOJ MEPOMUKTHYECKUX BOJoeMOB. MEI mojiaraeM, 4To NpuU
yCcTOMYMBOM OOMeHe BoJ uepe3 IIoTHHY [I9C cocTaB MUKPOOHOTO coobliijecTBa BoJ M OCaAKOB BOCCTA-
HoBUTCA. IIpy HeraTUBHOM Pa3BUTHUM COOBITUM MOXHO JaTh IPOrHO3 IIpeBpalleHns 3aj1Ba B BOAOEM C
€000I1leCTBOM MUKPOOPIaHNM3MOB, CXOAHBIM C MEPOMUKTHYECKUMYU BOJOEMaMU.

Kitiouegsie ctoga: MUKpoOOHBIe cO00IIecTBa, MUKpPOOHBIe mpoliecchl, Kucnorybckas I[T9C, MepoMUKTUYECKYIE
BO/JIOEMBI, CTPAaTUGUKAIMSA, CEPOBOJOPOJHOE 3apakeHue

Jia mutupoBanusa: CaseuueB A.C., Jemupgenko H.A., Kaguukos B.B., BenenkoBa B.B. CocTtaB MUKPOOHBIX COOOIIECTB Kak
WHIVUKATOP COCTOSIHUSI BOJIOEMOB, MCKYCCTBEHHO OTZEJIEHHBIX OT MOpPCKoro 6HacceiiHa (Ha mpumepe 3ayiBa Kwucjaory6ckoi
IPWINBHON 3JeKTpocTaHuuy, BapeHueBo mope) // Limnology and Freshwater Biology. 2024. - Ne 4. - C. 1079-1086.
DOI: 10.31951/2658-3518-2024-A-4-1079

1. Beepenne — IBe BIAAUHBI ¢ Ty1yonHoH 36 u 30 M. B BepinHy ryont

Bragaet peuka. o coopyxenus [19C (1965-1968 rr.)
BOoJI006MeH ¢ MopeM ObLT cBOOOAHEBIN. B 1968 r. GbL1a
cllaHa B dKCIUIyaTaluIo IlepBas 1 II0Ka eJUHCTBEHHAaA B
Poccun ITOC. Bo BpeMs CTpOUTEIbCTBA U SKCIIyaTalun
[TSC npOoTOYHBINM NPUIUBHO OTJIMBHOM pexxum I13C b1t
CYLeCTBEHHO HapylleH. OTO IPHUBEJIO K IOABJIEHUIO
IIPUJOHHBIX 3aCTOMHBIX BOJ, JIMIIEHHBIX KUCJIOpOAa, a
TaKXxe CepoBOJOPOAHOro 3apaxeHus. B 90-x rogax XX
Beka skciutyaTauusa Kucnorybekoii IIDC npekpaTuiach
1 IPOTOYHBIN PEXMM YaCTMYHO BOCCTAHOBUJICH.
CocTtaB MUKPOOHBIX COO0IIeCTB BOAHOM TOJIIN U
JIOHHBIX OCAJKOB KaK NPEeCHBIX, TAK ¥ MOPCKUX BOJO-
€MOB 3aBHUCUT OT THJPOJIOTHYECKOrO pexXxuMa 3TUX
Bof0eMoOB. [lepeMmelminBaHWe BOJHOM TOJIIM 3a CYeT

T'maposiornyeckue, TUAPOXUMUYECKHE, THUAPO-
OuoJiornyeckrue ¥ 3SKOJIOTUYECKVE WCCJIeJOBAaHUS B
MOPCKUX U30JIMPOBaHHbBIX HacceiiHax CTaHOBATCS aKTy-
aJIbHBIMU B CBSI3U C BO3PACTAIOLINM BJIMSHUEM XO3M-
CTBEHHOU [eATeJIbHOCTH uYeJjioBeKa Ha NpubpexHbie
akocucteMsl. CoopyXeHue 3alUTHHX AaM0 U IJIOTHH,
3CTAaKaJ M Hachlell AJsA NPOKJIAOKU OOpOr, Co3[a-
Hue OaccellHOB NPWJMBHBIX 3JiekTpocTaHiuil (II3C)
U T.I. — NPUBOAUT K OTCEYEHUI0 MOPCKUX 3aJIMBOB U
COINPOBOXJAeTCsA YyMeHbIIeHHeM UX eCTeCTBEHHOTO
BojooOMeHa ¢ MopeM. Baccelin Kucnory6ckoii [19C —
3TO HeOOJIBIION 3aJIUB € Y3KUM T'OPJIOM U IOABOJHBIM
noporowm, aAnauHo 3.5 kM. B cepeuiHe u BepiiniHe ry6bl
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MPUJIMBHO-OTJIMBHBIX MPOLIECCOB MPUBOAUT K MPUTOKY
KHCJIOPOJICOAEPXKALIUX BOA U, KaK CJIeJICTBUE, PopMHU-
POBaHMIO KUCJIOPOA3AaBUCUMOr0 MUKPOGHOTO coobIIIe-
cTBa. HampoTuB, cokpaieHre BojoOOMeHa MPUBOAUT
K HCYEpPIAaHUI0 KUCJIOpOAA U TMOSBJIEHUI0 aHOKCHI-
HBIX 30H, B KOTOPBIX 3HAYUTEJIPHO MEHSETCS COCTaB
MUKPOOHBIX coobmiecTB. W3BeCTHO, YTO MHMKpPOOHOE
COOOIIeCTBO AHOKCHUHMHBIX BOJ KOpPEeHHBIM 00pa3oM
OTJINYAETCA OT MUKPOOHOTO COOBIIECTBA KUCITIOPOICO-
Jepxatei BogHo# Tou (Pjevac et al., 2015; Tassi et
al., 2018; Savvichev et al., 2023).

Lles1bI0 HACTOAIIErO HCCJIEOBAHUA OBLIO MOJIY-
YyeHWe [JaHHBIX O THUJAPOXUMHUYECKOM COCTOSAHHHU,
cocTaBe MUKPOOHBIX COOOIIECTB NPUOHHOI BOABI U
MOBEPXHOCTHOTO CJIOA AOHHBIX OCAJKOB, WHTEHCHB-
HOCTU MUKPOOHBIX MPOLIECCOB LHKJIOB yIjepojaa u
cepsl B Kuciory6ckoM 3ajiiBe M CpaBHEHHUIO COCTaBa
COO0IIeCTB ¢ MUKPOOHBIMU COO0OIIeCTBAMU OTKPBITON
YyacTy 3ajivBa. [IpakThyeckas 3HAUUMOCTh UCCJIe0Ba-
HUSA MUKPOOHBIX COOOIIECTB 1 MHUKPOOHBIX MPOIIECCOB
B TaKWX BOJOEMax CBs3aHA, MpeXe BCEero, ¢ HeoOXo-
JUMOCTBIO MPOTHO3a HETaTUBHBIX MOCJIEJCTBUI CEPO-
BOJIOPOJTHOTO 3apaXeHUsS B MCKYCCTBEHHO 3aMKHYTBIX
MOPCKMX aKBaTOPUAX, MOABUBIIMXCA B pe3yJbTaTe
BMeIlIaTeJIbCTBA YeJIOBEKA, a TakKke C HeoOXOqUMO-
CTBIO ITPOTHO3a PEAKIIMHA MOPCKHUX KOCHCTEM Ha IMOsIB-
JleHVe TpUIOHHON aHoKcuitHON 3oHbI (Velinsky and
Fogel, 1999; Savvichev et al., 2017; Zhang et al., 2010;
Middelburg and Levin, 2009).

2. MaTepuanbl U MEeTOADI

OT60p po6 MPUIOOHHON BOJBI U JOHHBIX OcCaf-
KOB NPOBOAWIN B Havase amnpessa 2024 r. U3mepsiu
TeMnepaTypy, COJIEHOCTb, cOJiepXaHue KHCJIOpOoAa,
cepoBojiopoja, MeTaHa. [IpoBoguiu yueT oOmiel 4uc-
JIleHHOCTU MuKpoopraHusMos (OUM). MHTeHCUBHOCTU
MMKPOOHBIX IIPOLIeCCOB: TEMHOBOI aCCUMUJIALIUY yIJe-
kucaotel (DCA), cymbdarpenykiuu (SR), aBTOTpO-
¢Horo (rugporeHorpodHOro) ob6pa3oBaHUs MeTaHa

(MGh) u okucyiienusa Mmetana (MO) onpeensniu paauo-
M30TOIHBIM METOJIOM C UCITOJIb30BaHEM MeUeHBIX coe-
nvHeHu#t — NaH'“CO,, '*CH, u Na,**SO, (Pimenov and
Bonch-Osmolovskaya, 2006; Savvichev et al., 2021).
Brigenenue merarenomHoi JJHK, ITIP-amnnudukanys
1 BBICOKOIIPOM3BOAUTEJIBHOE CeKBeHHpOBaHUe (dpar-
MeHTOB reHoB 16S pPHK npoBoauau corjacHoO
(Kadnikov et al., 2019)

3. Pe3yAabTathbl M 06Ccy)xpeHue

Ocanxu 2 u 3 (0-2 cM) 6pUIM OTOOPaHBI U3 TJIy-
6okux noHmxeHuil Kucnorybeckoro 3ajinBa, COCTOSIU
U3 mejuTa M ajieBpuTa, UMeUd Cepo KOPUYHEeBBIN
1BeT, ObUIM cJjiabo oxuciaeHHbIMU (Eh= 40-80 mV).
Ocaniok 4 (2-7 cM) uMes BKparieH!sl TUAPOTPONIINTA,
ObL1 cy1abo BoccraHoByieHHBIM (Eh -20—-+40 mV),
3anaxa cepoBogopoga He umes. Ocagok 1 ObLT OTO-
OpaH KaK «KOHTPOJIbHBIN» B OTKPBITON 4acTU 3aJIUBa,
COCTOSLJI U3 ajileBpUTa U Tecka U ObLT OKKUCJEHHBIM.
CepoBofiopoiHbIE ocaziok 5 (1.95 mMous Jt; Takxke
«KOHTPOJIbHBII») OBLTT 0TOOpaH B 3ayuBe KaHpa.

WHTEeHCMBHOCTP MHUKDOOHBIX TIPOLIECCOB B
MMOBEPXHOCTHBIX ocaakax Kucsorybckoro 3anuBa.
Huskaa MukpoOHasa akTuBHOCTh TAY Oblia oTMedeHa
B Ocajike «MOpcKou» craniuu (50-110 umosp st cyT
1. B ocagkax Kucyiory6ckoro 3ajmMBa akTUBHOCTh TAY
ObL1a 3aMeTHO BhIe (7o 910 HMoJib 1! cyT?), HO HITXE,
yeM B BOCCTAHOBJIEHHOM ocajke 3ajuBa Kanga (mo 34
MKMOJIb JT! cyT?!). AKTUBHOCTH (FMIpOreHOTPOMHOI0)
MeTaHoreHe3a OblIa I0Ka3aHa TOJIbKO B «<KOHTPOJIBHOM
ocanike 6. UHTeHcuBHOCTh MO ObLiIa KpaliHe HU3KOU B
ocajike 1 11 BBICOKOM B ocajike 6. B ocagkax 2, 3 u 4 BeJiu-
unHa MO Bappuposasa ot 80 go 320 umosab CH, v
cyt!. AkTUBHOCTh SR OblJ1a MUHUMAJIBHOU B ocajike 1,
MOBBIIIEHHOH B ocaakax Kuciory6ekoro 3anusa (o 1.2
MKMOJIb S% M3 cyT!) 1 0XXH1aeMO BBICOKOH B Ocajike 6
(mo 30 mxmoJtb S oM cyT?) 3asmBa Kanpa.

Ha pucyHke mpefcraBiieHbl JaHHblE COOTHOIIIe-
HuAa 10 nHaubosiee mpeACTaBUTEJIbHBIX TaKCOHOMUYE-

c. Chlorobia 0.0

¢. Bacteroidea 6.78
p- ActinobacteriolaO 9.57

@ 0.64

p. Nanoarchaeota

= 0.01

p. Halobacterota

p. Crenarchaeota 1345

St 3
OTUs % st 1 562 o St St 6
"Open Se-a Water" "Kislaya Bay i {(tslaya Bay " Kislaya Bay Kanda Bay,
Sediment” Sediment 0-2 cm" Sediment 2-7 cm™ "Anaerobic Sediment"
¢. Gamma- 29.95 211 20.80 13.02
proteobacteria
p. Desulfobacterota 08 28
p. Cyanobacteria ~ @ 061 @ 109 118 L72
p. Chioroflexi @ 1» @ 2.68 341 391

g 12.12
° 0.04

S
.

8.12

@ 0.40

Puc. JloJi1 OCHOBHBIX TaKCOHOMUYECKUX I'PYIIN apxeil U 6akTepuil B cocTaBe MUKPOOHOrO coobIiecTBa B obpasnax 0cagKkoB

Kucsory6ekoro 3aiuBa U «BoJioeMax CpaBHEHUA».
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CKUX TPYyI, COCTaBJIAIONIMX MHKpPOOHBIE cooOllecTBa
[IpOaHAJIM3UPOBAHHBIX MOPCKHUX OCagKOB. MUKPOOHEIE
coofIiecTBa MOBEPXHOCTHOTO CJIOS OCAAKOB 3HA4U-
TeJbHO OTJMYAJINCh APYr OT Apyra. B «KOHTpoJib-
HOM» OcajiKe B cooOllecTBe apxel fABHO AOMHHHPO-
BaJI HEKYJIbTUBHpPYeMble apxen poja Nitrosopumilus,
(bunym Crenarchaeota). Apxeu poga Nitrosopumilus —
obsiuraTHele aspoObl, CIOCOOHBIE K OKHCJIEHUIO aMMO-
HUs. B octasbHBIX ocaakax apxeu Nitrosopumilus 611N
IpeAcTaBjeHbl B MUHUMAJIbHBIX O0JAX. [IpucyTcTBue
Nitrosopumilus B o6pa3uax Kucsory6ckoro 3aavBa yka-
3bIBaeT Ha OJIM30CTh K OTKPHITOM YacTU MOPS.

Baxrepun kiacca Bacteroidia Bo Bcex obpasnax
HalifleHbl B OJM3KUX A0JiAX. BakTrepum sToro kiacca
HIIMPOKO paclpoCTpaHeHbH B CaMbIX pas3HBIX MecTax
0o0UTaHWA, OT MOPCKMX U IIPecHBIX BOA U IMOYBHL J10
JKeJIy JOYHO-KUIIeYHOr0 TpaKTa XMUBOTHHIX. Bakrepuu
pona Chloroflexi HaiijeHBI B cOCTaBe MHUKPOOHBIX
coo0mecTB 0cagkoB ¢ AedUIMTOM KHUCJIOpPOAa.
3HaumuTesibHasA 4acTth Chloroflexi Gblia mpepcTaBiieHa
reTepoTpo@HLIMM HEKYyJIbTUBUPYeMBIMU OaKTepUsaMU
u3 kiacca Anaerolineae, pox SBR1031. Otu Gaktepuu
ABJIAIOTCA aHa’poOHBIMU CcHHTpodamu, MyTyasu-
CTUYECKU CBA3aHHBIMU C MeTaHOIe€HHBIMHU apXesMHU.
Ilnano6akTepuu OOUTAIOT B (POTHUECKON 30HE BOAOe-
MOB, IPUAOHHBIH cJI0M (eci 4O Hero He JOXOAUT CBET)
ABJIAETCA UCKIII0YUTEJIBHO MECTOM HaKOIJIeHHUs, HO He
obutaHusa nuaHobOakTepuil. Ob6usue HUaHOOAKTepui
ABJIAETCA MOKa3aTesieM IPOAYKTHUBHOCTU (HOTHYECKOMH
30HBL. [lo obunuio nuaHobaxktepuilt KucioryGckas
ryba omepexasa OTKpPBITHI 3ajliB, HO fBHO YCTY-
nana 3anuBy Kanpa. Cymnsdarpenyuupyioiiye Oax-
Tepun Guiayma Desulfobacterota HalieHB BO BceX
oOpaslax ocaakoB. BoJBIIMHCTBO IpeacTaBUTeJIel
¢unyma Desulfobacterota oTHOcHIMCh K KJjlaccam
Desulfobacteria w Desulfobulbia. O6unue 6akTepuii
kjacca Gammaproteobacteria B micciieyeMbIX obpasnax
OKa3aJIoch APKUM MPU3HAKOM, OTJIMYAIOIMM obOpaser]
ocaZKa OTKPBITOM YacTH 3ajiiBa OT OCTaJIbHBIX o0Opas-
1oB. B o6pa3sijax ocakoB HaiifjeHbl OakTepun OJIM3KHe
K KJIaccH4yeckuM MeTaHoTpodam us ponos Methylocystis
u Methylocapsa.

[IpoBeieHHBle HCCIEAOBAaHUA I[OKA3aM, YTO
ocagku KuciorybGckoro sanuBa IOXOXH Ha OCajaKHU
OTKPHITOH YacTy 3ajuBa. [Ipyu 5TOM coxpaHATCA NpU-
3HaKH! BOCCTAHOBUTEJIbHBIX YCJIOBU, IPUOOPETEeHHBIX B
nepuop crpoutesbcrsa I19C. 310 Aedunut kucaopoaa
1 HaJmuue cepoBoAopofa. B nmpuaoHHON Boje 3ainBa
3aMeTHO IIOBBIIIEHA WHTEHCHBHOCTM MMKPOOHBIX
MIPOLIECCOB: ACCUMMWJIALMU YIJIEKUCJIOTH, cyJjbdaTpe-
AYKIUHM, MeTaHoreHe3a U MeTaHOKHCJIeHM:A, 4TO yKa-
3bIBaeT Ha npuoOpeTeHHe HOBBIX KayecTB, MPUCYIIUX
cTpaTUGULIMPOBAaHHLEIM BojJoeMaM. BogoeMbl Takoro
TUINA U3BEeCTHH Ha nobepexne besoro mopsa (Krasnova
et al., 2015). OHM YHUKAJIBHBI IO TIPOUCXOXKAEHUIO, T.K.
0o0pasyTcs yTeM OTHeJIeHUs OT Mops 13-3a ObBICTPOro
nogHATUA cymu. [To Mepe oTasieHUs OT MOpS NPOUC-
XOJUT ocjabjieHre IPOMBIBHOI'O PeXKMa, YTO BefeT K
aKTHBM3allMM aHa3poOHBIX MUKPOOHBIX IPOILECCOB, B
[epByI0 ouepelsb npotiecca cyibbarpenykiuu (Losyuk
et al.,, 2015). Cynpdarpenyuupymoiire GaKTepun He
OrpaHNYMBAalOT IlepedyeHb aHadPOOHBIX MUKPOOPraHu3-
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MOB, YYaCTBYIOUIMX B TpaHchopManuy opraHUYecKux
coeuHeHUN. B aHaspoOHBIX yCJIOBUAX OoOpa3oBaHUe
MeTaHa 006ecreyrBalT MeTaHOTeHHbIe apXey, Y4acTBY-
Iol[ye, HapsAAy C cyJiabbaTrpeqyLUpYOIUMU OaKTepu-
sIMH, B TepMUHaJIbHON (ase pasjiokeHUs OpraHuye-
CKOTO BelllecTBa.

4. BoiBOADI

[TpoBesieHHble HCCEOBAHUA MOKa3aad, 4TO
BOCCTQHOBJIEHHE MPOTOYHOIO peXxuMa O0JIaronpusTHO
OTPa3uI0Ch HA COCTOSHWU BOAHOM TOJIIIM U JTOHHBIX
ocankoB. V3 mpuOoOHHOI BOABl MCYE3 CEPOBOAOPON
(nmo kpaiiHeil Mepe, B 3MMHUI ce30H), ocjabjia UHTeH-
CHUBHOCTb aHa3pOOHBIX MUKPOOHBIX MPOILIECCOB, COCTAaB
MHUKPOOHOro coobIlecTBa okazasics 0ojiee OJIU3KUM K
OTKPBITOM YacTU 3aji1Ba, YeM K MEepOMUKTHUYECKOMY
BoJloeMy. MBI oJjiaraem, 4TO IpU YCTOMYUBOM OOMeHe
BoA uepe3 miaoTuHy IIDC coctaB MUKpOOGHOro coodlie-
CTBa BOJI I OCAJKOB IOJIHOCTHI0O BOCCTAHOBUTCS.

5. ®uHancupoBaHue paboTbl

Pafora BhInoIHEHA IpU noAAepxke Poccutickoro
Hay4Horo ¢ponHza (rpant 23-24-00208).
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ABTOpHBI 3aABJIAIOT 06 OTCYTCTBUM KOH(IIMKTa
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