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BriepBble TIpencTaBieH MeXaHWU3M (hOPMUPOBAHUS CITEIMGPUICCKUX OMOKPEMHUCTHIX TIIa-
CTMHYATBHIX OTJOXEHUM, XapaKTepHbIX JIUILb I €MIUHUYHBIX TUAPOTEPMAIbHBIX MCTOUYHM-
KOB. TakKMM MCTOYHMKOM B KajibAepe ByJKaHa Y30H SIBJISIETCS MCTOUYHUK TepMOMUIbHBINM.
[MnacTHYaThIe OMOKPEMHUCTBIE OCanKu (POPMUPYIOTCS TOIHKO TIPU COUETaHUU TpeX (hak-
TOPOB: TMOBBILLIEHHOE colepXXaHue KpeMHUs B pactBope (10 400 mr/in); HaiMyue pacTylliero
aJbrobakTepraJbHOrO MaTa M OOMJIME Ta30BBIX IMPOKOJOB MO Iielidy CTOKa MCTOYHHUKA
HETIOCPEICTBEHHO B 30HE PAa3BUTHS aTbroOaKTepUANIbHOTO Marta. [a30Bble TMPOKOIBI MO
aJbrodakTepragIbHbIM MaTOM OOYCIOBIMBAIOT NMPUINIOTHUMAHKWE B BUIEe OYyrpoB, CIOEB MaTa
Hal TOTOKOM DPY4Ybsl, UX OOChIXaHMIO. B 3TUX yCIOBUMSIX cloM MaTa (QYHKUMOHUPYIOT KakK
Hacoc Ha MCIapeHue BOJAbl UCTOUHMKA (TMpUHLMIT puTuis). B pesynabTaTe 3TOrO Ipoiecca
MPOMCXOAUT JIOKAJIbHOE HAKOIUIEHWE B IPUIIOAHATHIX CJOSIX ydacTKa Mara KpeMHEBOro
KOMIIOHEHTa (3a cYeT MCcHapeHusl BoAbl M (occum3alnu OUMOTHI) C MOCIEAYIOIINM OIyC-
KaHWEM OKPEMHEJIOTO CJIOSI WM ero (parMeHTOB Ha aHO. [Ipoliecc MOXET TOBTOPSITHCS
HeogHOKpaTHO. OOHapyXeHHasl TOJIIMHA OCAaZOYHBIX OMOMMHEPAIbHBIX CTPYKTYP JOCTH-
raja okoJyio 30 cM B 30He AeiicTBUSI McTOYHMKA. OOpa30oBaBILIKeECsT KPEMHUCTbIE OMOMUHE-

PaAJIbHLIC CTPYKTYPHI IIPEAIAracTCd Ha3blBaTbh OHMOCWIMLIUTAMU.

KnwoueBwie cunoBa: Cyanoprokaryota, TUapOTepMallbHBIC WCTOUYHUKHU, OKPEMHEHUE
OMOTHI.

BBenenue

CoBpeMeHHBIE TIPOLIECCHl Ha TeOTepPMAJIbHBIX TUIOIIAAKAX — 3TO aHAJOTH CO-
OBITUI1, KOTOPbIE MPOMCXOMUJIM HA paHHEH CTaauu pa3BUTHUS TUTAHETHI 3eM-
qs. TToaroMy, m3ydyasi COBpeMEHHBbIE IPOLIECChl, MOXHO IOHSTh YCJIOBUS,
CYLIECTBOBABLIME B T€ NAJ€KWE BpeMeHa, a Takxke paclindpoBaTh Te Majeo-
HTOJIOTMYECKHE HAaXOIKM, KOTOpble OOHApYXXMBAIOTCSI B T€OJOTMYECKHUX OT-
JIOKEHUSIX COOTBETCTBYIOIIMX MEPUOIOB.

Ilenp maHHOI pa®OThHl — M3YYEHUE POJIU CIOUCTOIO BOJOPOCIEBOro OMO-
11eHO3a B HAKOIJIEHMM KPEMHEBOIO KOMIIOHEHTa B liUIelide pyubs TepMalib-
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Horo moroka. CraTbsl SBASIETCS IIPOJOJDKEHMEM paHee MIPOBEIeHHOM HaMu
paboTHI IO OKPEMHEHMIO BOAOPOCIIEH B Teli3epHBIX OTIOXeHMsIX KamyaTkm.

Marepuajbl 1 METOAbI

OO0BEKTOM KCCAeHOBAaHUS ObLT UCTOUHUK TepMO(UIbHBINA B Kalbaepe ByJKa-
Ha Y30H, Ile II0 CTOKY pa3BMBAeTCs ajbro0akTepualbHOE COOOILECTBO, KO-
TOopoe (OpMUpYET CIOUCTBIA BojopociieBblii Mar. HabmiomeHus mokaszanm,
YTO JOMUHUPYIOIIMMU OpTaHM3MaMU ObLIM OCLMJIJIATOpHEBblE CUHE3eIeHbIe
Bogopociau. OToOpaHHbIE 00pa3libl B MOJEBBIX YCIOBUSIX MCCIEIOBAIU C MO-
MOIIIbIO TOJIEBOTO CBETOBOro Mukpockorna MBU-4, B n1abopaTopHbIX YCI0BU-
sax — B IlaneoHtonornyeckom nH-Te PAH ¢ moMollbi0 CKaHUPYIOLIETO 3JIeK-
TpoHHOro MUKpockona Cam-Scan-4 ¢ COBMEILIEHHBIM MMKPOAHAJTU3aTOPOM.
OO6pasiibl U3yYav B BUIE CKOJIOB.

Pe3ynbTaThl 1 00CyKaeHHE

Pabora mpoBemeHa Ha WCTOYHMKE TepMOGWIBHBIN B Kaibaepe ByJKaHa
V30H, e Mo CToKy ropsiuero pydbs ¢ temmeparypoir 57-35 °C oOuiabHO 1
IMOCTOSIHHO pa3BUBAETCS aJbrobakTepHrallbHOE COOOIIECTBO, KOTOpoe (popMu-
pYET CIIOMCTHI BOJOPOCHIEBBIN MaT TOJNIIMHOI OT 1 g0 2,5 MM B pacrtylieit
BepxHell 3eieHoi yactu (puc. 1). McciaegoBaHue B MOJIEBBIX YCIOBUSX MOKa-
3aJI0, YTO JTOMWHHPYIOIIMMHI BOZOPOCISIMM B M3y4aeMbIX HAMM TOYKaX IIPH
temreparype 55—45 °C okazanuch Cyanophyta, npuHaajiexalliue K mpeacTa-
BUTEJISIM OCLIMJIJIATOPUEBBIX Bomopociielt, a umeHHo Phormidium molle (Kiitz.)
Gomont u Oscillatoria terebriformis (Agardh) Elenkin emend. (I'omnep6ax u
np., 1953).

Puc. 1. Anbro6akTepuaabHbIii MaT 1O TEUEHUIO TEPMATbHOI'O
UcTouyHMKa TepMOGUIbHBIN
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Bonmer mcrounmka TepMOGUIBHBIN B MCTOKE MO XMMUYECKOMY COCTaBY
OTHOCSITCS K THAPOKapOOHATHO-XJIOPUIHO-HATPUEBO-KAIBIIMEBBIM C OOIIEH
MuHepanuzauueit 1,5-4,5 r/a. OcoOeHHOCTbIO JAHHOTO MCTOYHUKA SIBISIETCS
BBICOKOE colepxKaHue KpeMHUs mpu Temmnepatype 70-25 °C (B mepecuere Ha
opTOKpeMHeByl0 KuciaoTy — a0 400 mr/nm H,SiO, B pactBopeHHO 1 189 mr/n
B KoJiiougHo# ¢opmax), pH 6,5-6,7.

BonopocieBslii MaT, CTPYKTYpOoOOPa3yoLM KOMIOHEHTOM KOTOPOTO
SIBJISTIOTCS TIPEACTaBUTEIN Ha3BaHHBIX BBIIIE OCIMJLIATOPUEBBIX CHHE3EICHBIX
BOIOPOCJICi, pa3BUBAETCsI IMOBEPX CJIOS IUIACTUH TojiuHou 0,2—1 MM, mpen-
CTaBIISIIOIIMX COOOI CIIOMCTOE OcamouyHoe obpazoBaHue (puc. 2). 30HIOBBINI
aHaJIN3, TIPOBEACHHBINM TIPU M3YUYEHUU B JIEKTPOHHOM MHKPOCKOIIe, B OOJb-
IIMHCTBE CJIyyaeB IMOKa3aj] HalIMYKie U JOMUHHUPOBAHME ITMKA KPEMHMSL.

Huxe mpencraBieHbl JaHHbIE XMMMUYECKOTO aHAM3a TaKUX IUIACTMH — OTJIO-
xennit SiO, - 46,81, TiO, - 0,01, A1,0, - 0,55, Fe,0;(FeO) - 1,07, MnO - 0,22,
MgO - 0,89, CaO - 18,11; P,O, - 0,09, Na,O - 0,21, K,0 - 0,10, BaO - 0,02,
SrO - 0,08, motepu npu npoxkanmuBaHuu — 31,84. BugHO, 4TO OCHOBHBIMU KOMIIO-
HEHTaMU SIBJISIIOTCS KPeMHUiI M Kanblivid. KpuBble MH(GPAKPaCHOTrO CIIEKTpa 3TOro
BELIECTBA TAaKXKe MOKAa3aJy HaJM4Ke OIaja U KapOOHATOB.

Puc. 2. OkpeMHeHHbIE TUIACTUHBI MO/ CJI0EM BOAOPOCIEBOro MaTa
(BepXHsIsl pacTylliasi YacThb KepHa CIBUHYTA)

3ajeraHue IUIACTUH TOPU3OHTAJbHOE, IUIACTUHBI HE CKPEIJIEHBl MEXITY
co00lf B MOHOJIUT U JIETKO OTAEJNSIOTCS ApyT oT apyra. ComepxkaHue KpeMHe-
3eMa B TepPMaJIbHBIX PacTBOPAaX COBPEMEHHBIX THAPOTEPMATBHEBIX CUCTEM, KaK
MpaBUJio, He NOCTUraeT Mpeieia HACBIIIEHUS U MPOU3BOJBHOTO OCAXKICHUS
KPEMHHUSI HE JOJDKHO MpoucxoauThb. OmHAKO oOcienoBaHUE IOTOKA PYy4bsi
HMCTOYHMUKA M PACTYLIEro BOIOPOCIEBOr0 Mara IOKa3ajJlo HeNOCPeICTBEHHYIO
CBS3b OTJIOXEHUM TaKUX CJIOMCTBIX OCAIKOB C XKM3HEAESITeJbHOCTBIO PacTy-
IIETO aJIbro0aKTEPUAILHOTO MaTa. DTO MPOSIBIASIETCS B TOM, UYTO Ha MOBEPX-
HOCTM MaTa JAHHOIO MCTOYHMKA, PacTyLIEro Io luiefidy cToka, 4acTO MOX-
HO BUAETH OTHCJIBHBIC 00COXINE OYTOPKHW BBICOTON IO 5 CM, TTOKPBHITEIE MU-
HepaJM30BaHHOI KOPKOM Oejioro 1Bera TouuHoi 1o 3 MM (puc. 3, 4). Ha-
1M HaOJMIOACHUS ITOKa3ajiu, YTO OOpa3oBaHME TaKUX OYyIrpoB OOYCIOBIEHO
AKTUBHBIM BBbIIEJEHHMEM Ta30B (M3 MHOTOYMCIEHHBIX TOYEYHBIX ITPOKOJIOB)
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noJ ajnbrodbakrepuajibHbIM MaToM (puc. 5). BeIxoasuiuii ra3, KOHLIEHTPUPY-
SICb B TOM WJIM WHOM MECTe MO/ BOAOPOCJIEBbHIM MaToOM, a MHOrAAa MUMEHHO
HaJll Ta30BbIM MPOKOJIOM, CITOCOOCTBYET MPUIIOAHATUIO PACTYLIE BOAOpPOCTe-
BOIi OMOIUIEHKM Haa ITOBEPXHOCTBIO ITOTOKAa BOIBI. MUKPOCKOIMMPOBAHUE
Marepuaja IMPUIOJHITOrO0 yyacTKa MaTa IoKasajo, YTO CTPYKTypa BEpXHETo
MMHEPaJIN30BaHHOTO CJI0S1 TMpPEncTaBasgeT coOOi CI0M BOAOpPOCHEil, B KOTO-
PBIX U MMPOUCXOAUT OTJIOKEHNE KPEMHUS, aKKyMYJUPYIOLLIETOCS 37eCh 3a CUeT
MOCTYILJIEHUSI BOJIbl C OTHOCUTEJIbHO BBICOKMM, KaK YKa3blBajoOCh BBILIE, CO-
Iep>KaHWeM KpeMHMsI M3 TIpoTeKalollleid psiaoM BoAbl IMyTeM e€ Tmojacoca
(mpuHUMO QUTHISA).

Puc. 3. O6coxiue O6yrpbl anbrodakTepuajlbHOrO MaTa, MPUIIOTHSIThIC
HaJl ITOBEPXHOCTBIO IMOTOKA PYYbst

IIpy MCKYyCCTBEHHOM BBICYLIMBAHUM TMPWIETAIOMIMX K OEJIeChbIM CIIOSM
HUXXHMX 3€JI€HBIX CJIOEB OTMEUYEHO, UTO IPOCIOMKM MEXAY CIOSIMU, a BO3-
MOXHO, U CaAMU CJIOU, YACTUYHO OEJEIOT, YTO CBUIACTEIbCTBYET O 3HAUUTEb-
HOM HQJIMYMU U B HUX MUHEPaAJIbHON KOMITOHEHTHI. [Ipu BBICYIIMBAaHUU pac-
TYILETO y4yacTKa MaTa, pacroJIOKEHHOTO B MOTOKE pyubsl, MogobHoro sddek-
Ta OeJIbIX IPOCJIOEK HE OTMEUEHO, YTO COBMAmaeT TaKKe ¢ HaOMIOAeHUSIMU Ha
npyrux uctouHukax (CopokoBukosa, 2007). IIpu morpyxeHuu oOpaTHO B
TOJIIILY BOIBl MMHEPAJIM30BAHHOTO CJIOSI OH BHOBb 3apacTaeT OMOIJIEHKOH C
BO3MOXHBIM TMOBTOPEHMEM MUHEpaau3allMd 10 OIMUCAHHOMY BbIIlIE MYTH,
YTO, IO-BUAMMOMY, OOYCJOBIMBAET HAKOIUIEHME CIIOMCTBIX KPEMHUCTBIX
IUIACTUHOK B paliOHe CyIleCTBOBaHMSI JaHHOro Mmara. YacTh IjaacTUH MMeeT
KpacHOBAaTO-0ypoBaThlii OTTEHOK (BO3MOXKHO, 3a CUeT IPUCYTCTBUS Keje3a).
CJIoMCTOCTh BOJOPOCIEBOrO MaTa Ha M3y4yaeMOM MCTOYHMKE MMeEeT TaKylo
cneuuduky, 4To CJI0M HE CKPEIUISIOTCS APYr C APYroMm, a HA000pOT, OTHOCU-
TEJIbHO JIETKO paccllauBaloTcs. DTa 0COOCHHOCTh Jajiee TEHEeTUYECKU MepPexo-
IUT U B OCaouyHble 00pa3oBaHUs, Iie, KaK yXKe YKa3blBajloCh, IJIACTUHbBI aB-
TOHOMHBI U HE CKPEIJIEHbI B MOHOJIUT.
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Puc. 4. Yyactok moncoximero 6yrpa KpymHbIM TTAaHOM

Puc. 5. T'a30BbIii TPOKOJI AHA TOJ BHICOXILEH TMJIEHKOM MaTa

WN3yyeHue OKpeMHEHHbIX TIJIACTUH TMOJ 3JEKTPOHHBIM MUKPOCKOIIOM
MOKa3ajlo, 4To 0o0pasiibl COCTOSIT U3 IJIACTUHYATBIX OOpPa30BAHUIA, HaOXEH-
HBIX Ipyr Ha apyra (puc. 6). B mpocBeTax MM HEMOCPEACTBEHHO Ha IOBEPX-
HOCTM IUIACTMH XOPOILIO BUJIHBI OKPEMHEHHbIE HUTU BOAOPOCJEH, KOTOpble
YaCTUYHO WJIM TIPpaKTUYECKU TIOJHOCTbIO OOJieKaroTCs TrejieM KpeMHe3ema
(puc. 7). B oToenbHBIX caydyasx B Iperaparax oOHapyXuBaeTcsl 0OJblIOe KO-
JIMYECTBO ITMATOMOBBIX BOAOPOC/EH, XOPOIIO Pa3TUUYMMBIX MO CBOEH CHeLu-
(rueckoil «1om0uHON» (hopMe, a TakKe TOHKHUE, OKOJIO 1 MKM, TOXe MUHEe-
pajn30BaHHBIC BETBSIIIMECS HUTU, KOTOPbIE Mbl OTHECAU K aKTUHOMMUIIETAM.
Takue BUAbI OKpPEeMHEHHBIX HUTEH IOCTOSSHHO BCTPEYaloTCs B M3ydyaeMbIX
MaJ€OHTOJIOTAMU T€0JIOTUYECKUX 00pasiax.

OnuceiBaeMble HAMU OKPEMHEHHbIE OCAIOYHbIE OTIOKEHUS B MCTOUHU-
K€ KaJIbAephl ByJIKAHA Y30H UMEIOT JIOKATbHOE PaCIpOCTpaHEHUE U O0YCI0B-
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JIEHbl CIelu(UIECKUMHU YCIOBUSIMU HUCTOUYHMKA TepmodunabHbiil. Ero oco-
OEHHOCTM XapaKTepU3YIOTCS OTHOCUTEJbHO TOBBIIIEHHBIM COAepXKaHeM
KpeMHHUSI B pacTBOpe U OOJIbIIOK ITOBEPXHOCTBHIO liLIeida CToKa, IpUYeM,
YTO OCOOEHHO BaXXHO, HAJUUYMEM MHOTOUYMCJIEHHOIO KOJMYeCTBa AEHUCTBYIO-
LIMX Ta30BbIX MPOKOJOB MPaKTUUYECKM IOJ BCeil 3TON MOBEPXHOCThIO, (hop-
MMPYIOLIVX OINUCHIBa€Mble HaMU ITOACHIXAIOIIME BOIOPOCTEBBIE OYrphbl, Ha
KOTODPBIX UAET HAKOIJIEHNE COeAMHEHUNM KPEMHMSI.

Puc. 6. Bun oKpeMHEHHOTO CJIOsl MaTa B CKaHUPYIOIEM MUKPOCKOIIE

Puc. 7. Yuactku miactvHbl 60Jiee KpyIMHBIM TUIAHOM
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BOI[OpOCJ'ICBbIC MaTbl MPAKTUYCCKM pPa3BHUBAIOTCA B IIOTOKE KaXXI0ro
TEPMAJIBHOI0O MCTOYHHKA, MMPOUCXOAUT M JIOKAJIbHOC BBICBIXaHHEC 6I/IOHJ'ICHOK,
HO 3TU [ABJICHHUA HUMCIOT KpaﬁHe He60)1b]l[y}0 Iiomangb, a O6pa3YIOH_[I/ICCH
INIAaCTUHBLI HE 3aKpCIUIAIOTCA Ha MECTEC M YHOCATCA BPEMCHHBIMHW BOJIHBIMUH
IIOTOKaMMU.

Puc. 8. O6pazoBaHre OKpeMHEHHOM Yallli U3JIMBA — <«BYJIKAHYMKAa»,
TP MaJIOM Ie0UTE TEPMaJIbHOIO MCTOYHUKA

Takum obGpazoM, Ha TMAPOTEPMATIbHBIX MCTOYHMKaX KamMuatku mmeeTcs
TpU BapuaHTa oKamMeHeHMs (doccunmzanuu) OUOLIEHO3a — MO MPUHIIUAMIY MC-
MMapeHus W KOHIIEHTPAIIUKX pacTBOpa IO €ro BBEITaApUBAHMS:

1) camblil apKuii — 3TO 0Opa3oBaHUE Ieii3epUTOBBIX MOCTPOEK C BKIIHOYE-
HHEeM B HUX TepMO(pUIbHOro OuolieHO3a. MMHepajbHas BoJa IMOCTyIaeT B
nyabcupylomeM pexxume (XKeramwto u ap., 2007);

2) omMChIBA€MbIi HaMM CIIOCOO — BbIMTapMBaHMWE M KOHIIEHTpALIMSl BOMA-
HOTO pacTBOpa B MOTOKE MCTOYHMKA, HO MPU O0S3aTEIbHOM COACHCTBUM BbI-
pociiiero 6uoleHo3a (Mata);

3) MuHepanu3anus nepudepun rpudoHOB UCTOYHUKOB ¢ 00pa3oBaHUEM
OYIrpOB-«BYJIKAHYMKOB». [IpMHIIMIT TOT Xe — BhIMIapMBaHWE PacTBOpa, HO HEe B
ITOTOKE, a TP MEUICHHOM BBICHIXAlOIIeM CMayMBaHUM OOKOB TpudoHa HC-
TOYHMKA ¢ OOpa3oBaHMEM Yallli, MPU y4acTUU TeX XK€ Bomopociei (puc. 8)
(Opaeanckuii u ap., 2007). B sTtom ciayyae HaOmomaeTcsi MUHEpaau3alus C
00pa3oBaHUEM KaMEHHOIO0 MOHOJIMUTA.
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3akiouyeHune

1. B pesyabTaTe npoBeaeHHOU pabOThl AeTaJIbHO ONMKMCAaH MeXaHu3M, 00y-
CJIOBJIMBAIOIINI BBIMAACHWE COCAMHEHUM KpEeMHUS B BHUIE OKaMEHEBIIMX
IUTACTUH OWOTHI B TTOTOKE TEPMAIbLHOTO MCTOYHMWKA. [IpMHLMIT MeXaHW3Ma:
ACcTapeHne M KOHIICHTpAlWs PacTBOpa MCTOYHWKA TIPW 00S3aTeIbBHOM yYa-
cTud TepMouIbHOro O6moleHo3a. Pe3ynbraT Ipolecca — oOpa3oBaHuUE CIle-
IUPUIECKOT0 OKPEeMHEHHOTO TIJIAaCTUHYATOTO OCaiKa.

2. Hakormrenre M3y4eHHBIX KPEMHUCTBIX OTJIOKEHHI 00yCIIOBJICHO COYe-
TaHueM psaa (pakTOpoOB, IPUCYLUUX NAHHOMY MCTOYHHUKY.

3. B pesynbrare onmmcheIBaeMOTO Tipoliecca GopMUPYETCsT crielnpraecKast
Iopona, KoTopas B HAyYHOM JIUTEepaType MOJyYriIa TePMUH OHOCHIMIATHI —
OpraHoKpeMHHEBOe (OpraHOCWJIMKAaTHOe) (OpMUpOBaHUE, BKJIIOYalOlllee B
cebs ouodopmennble cTpykTyphl (Kapnos u ap., 2006). ITogoGHbIe 06pa3o-
BaHUS MMEIOT OOJIbIIOE 3HAYeHWE TIPU TaJCOHTOJOTMUECKOM M3YUYeHUU BYJI-
KaHOTEHHBIX IOPOI, a TakKke 3a(UKCHUPOBAHHOTO B OKPEMHEHHOM COCTOSI-
HUU B HUX OMOJOTUYECKOTO pa3HOOOpa3usl OPraHN3MOB.

Paboma evinoawena npu purarcosol noddepicke npoepammol Ilpezuduyma
PAH <«Ilpoucxoixcoenue Ouocghepvr u 36040UUs  2€00UOA0CUMECKUX CUCTEM»,
epanmog PODOU Ne 10-04-01475, 11-05-00572, 11-05-00483.
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THE ALGOBACTERIAL MAT AND ITS ROLE IN SILICA DEPOSITS (CASE STUDY OF
THE CALDERA OF UZON VOLCANO, KAMCHATKA)

The role algobacterial mat in accumulation of silicon in sedimentary rock of hydrothermal
sources is investigated. It is shown, that formation of this rock is result of influence of three
factors: the content a plenty of silicon in water of a source (up to 400 mg/L; growth algo-
bacterial mat in a stream of water of a source; the formation and accumulation of gas bub-
bles under layers of algobacterial mat. Gas acts from punctures of a bottom of a stream of a
source and raises separate site slayers of mat. Height of such eminences are about 5 cm
above a surface of a level of a stream. In these eminences there is an evaporation of hydro-
thermal water and accumulation of silicon. Result of this process - formation of siliceous
plates on current of hydrothermal stream . These siliceous plates include strings of cyano-
bacteria. Authors name such rock filled with biota, biosilicite. Thickness of deposits under
algobacterial mat reach up to 30 cm in area of a hydrothermal source. The received data
help to decipher conditions sedimentation of the most ancient hydrothermal systems.

Keywords: Cyanoprocaryota, hydrothermal springs, petrified biota.
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