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Biomineralization in low-temperature hydrothermal deposits:
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Abstract: Neutrophilic Fe-oxidizing bacteria are thought to play an important role in the formation of low temperature
hydrothermal oxide deposits in two newly discovered hydrothermal fields on the Southwest Indian Ocean Ridge (SWIR).
Based on XRD and SAED analysis, the Fe-Si rich oxides are mainly composed of 2-line-ferrihydrite and amorphous
opal-A. A variety of filaments is also observed in these deposits, indicating the presence of biomineralization. The

filaments, Gallionella ferruginea and Mariprofundus ferrooxydans are involved in the process. The tiny blebs structure is
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discovered on the surface of the filaments, indicating the nucleation of hydrothermal cation or preformed oxide debris is

very important during the process of biomineralization. The decreasing porosity of the network caused by the gradually

growth of the filaments leads to a restriction in the mixing between seawater and hydrothermal fluid. The subsequent

conductive cooling in the filamentous mats results in the saturated state of the dissolve Si with respect to amorphous

silica. Si is incorporated into the ferrihydrite structure and absorbed to the ferrihydrite surface and forms the Fe—0O—Si

bond in these deposits, which results in the increasing thermal stability of modern hydrothermal Fe-Si oxide deposits.
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Fig.1 Regional bathymetric map and sample locations on the SWIR
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Fig.2 Low-temperature hydrothermal deposit samples from newly discovered fields on the SWIR
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Fig.3 XRD pattern of low-temperature hydrothermal

deposits from newly discovered fields on the SWIR

3.2 EHHBETFEMES EFITHH(TEM+SAED)S

TEM JlliR&E R(K 4(a)FE W, KEH Fe-Si Afb
7/F SR AN I de o | P = P Nl G P (E DN T A I E= <
[F) IS 056 S It /N gk g Nk . [H]ISF, SAED
SHTEE R (B 4b)) o, ISR ) B RO 1Y
SEPB AR, HoR B R 2 NSRBI d=0.26
nm( P )R @=0.15 nm(FFEN)AL, 3E—3010F B T XK
B (R A7AER
33 AERMESN

W SR, 2 ZRRE S R RIR IR DT
YIMRRHIE . 282 2R K R0 10~100 pm, HAEH
1~5 um, BN iR, SRS IR Ak giSE, 1)
RS AR AR S5 44, IR A R sl DA 4 e B ELAH DY
W, R HAE B () 5@) (b)), 5K

Pt g s il — R L ARG TE RS A, HARIYL
N 1~3 pm, FERLEE BFE YRR, KEEDCECTROK,
R W] WA N BPRIUREITIE T 1S 1988 AR 5 4 (&
5(c) ik T daAL) . RIS, LZZRARR) o3 ATAIS Bt JF
ARV ARG, X RARE T WK 22 2%
W&ty TRAREMAET R . AR R
K22 2R ARR I m (K S(di sk Arisb), wEnl
DU AR 22 R AR S (] 5(c)), AT LA A v i (1
5(d))-

(a) TEM; (b) SAED
4 EE AR ISR IR BRI
20V-T8 &) TEM A SAED 4474 %
Fig.4 TEM image and SAED pattern of samples 20V-T8

from newly discovered hydrothermal fields on the SWIR
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Fig.5 Transmitted light photomicrographs of filamentous structures in newly discovered hydrothermal fields on the SWIR
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Fig.6 SEM images and EDS spectrum of low-temperature hydrothermal deposits recovered from
newly discovered hydrothermal fields on the SWIR
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