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Fomation M echanisn of B iogenic Fe2SiOxide Deposits in
Seafloor Hydrothemmal Systen s

SUN Zhilet?, LI Jun'?, SUN Zhixue, HUANG W ei >, CUIRuyong >, LI Jivel
(1 Key Laboratory of M arine Hydrocarbon R esources and Environmental Geology, M nistry o Land and

Resources () ingdao
3 School of Petroleun Engmneering, China Unwersity of Petroleum, () ngdao

4 Guangzhou Instiute of Geochan isiry, Chinese A cadany of S ciences Guangzhou

266071, Chna 2 (Qingdao Instiwte of M arine Geology, () ingdao
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510640 China)

Abstract Hydrothemal Fe2Sioxide deposits are ubiquitous in the hydrothemal vent sites atm d2ocean ridge

and back2arc seafloor spread ng centers A ccording to the recognitbns of m icron2scale filamentous textures and the

resu lts ofmolecu br b b logy . neutrophilic Febx d zing bacteria incd ng Gallionella ferrug inea, . Leptothric ochracea
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and the nove M arprgfundus ferrooxydans (PV2l Stran) are considered to have a sign ificant role i the fomations
of Fe2Si oxides deposits of the hydrothemal systans These bacteria are capabk of autotroph ic metabolian w ith
Fe' as the sole electron donoxr increas the rate of F&”' oxilation and then get energy for their grovth Electro2
static attractbn alongw ith the oman ic functional groups lead to the prec p itatons of ron oxides on the surface of &2
bundant filan entous m icrob al struciure that cbsely resamble the mophology of the Fe2oxidizing bacteria Then the
fibments were canb ned together to fom a three2dimensional newoik Novel observatbns were made of the FeXSi
fram ew otk of the new ork revealing the can posite structure of Fe2rich filam entous in the core and the pure opal cust
n the outer to fom the / woZeneration structure0. This indicates that the large2scale silica precipitation caused by
conductve coolng ofien takes place after the constructbn of the nework Recent sudies about the Banded Iron
Fomations ( BIF) consdered to be the analog o fmodem hydrothem al Fe2Sideposits nd icate an ancient hydw thei2
malorign for the ion Moreovey ow ng lo the pervasie anoxic slatewhen the BIFs fomed the photosyn hetic 02
ganisns Dr instance, cyanobacteria and the neutrophilic Febxd izng bactera are proposed to be involved n the
ancient BIFs fom atbns

Key words N eutoph ilic Fe2oxidizng bacteria FeXSideposits BIE Hydrothemal vent systems
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