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Fig.1  SEM photomicrograph of particulate Opal-A
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(white arrow ) (modified from Smith et al.*)



513

A KA < ek AR TR A S5 R RN R 0 B 1L DL 115

23 R

AL =AY, A A R A, 2
AL 7 A S 55 T ARZAR Opal-A, 580 3 78 K fil
BIEY) , 385 S 27 AR BAR 2548 (N R 2k 4
TE %, 55 A= 9 RS el 40 B A0 3 A A AR sl At T
RIG &KL o LU & Si, Mg, AL, K 5 Ca A HF
FES JF H— B S s o 2 bR 0. Hoy
5y % W A R, 25 E T i R 5 Opal-A
B AR
24 ZERWHY

WG B M S, Z kAT RIEMME)ZA
B AR R TIEEE & 2 A £, A
Opal-A JZS A E A, AR A ZUIREEZ
AT R AR N 24 | 3 B0 i 2 R e AL E Ak
DUERPY,
2.5 AREEMEMERE

A SRR 43 o0 PR A NIRRT, R A
B, KA Fl— e Fm Yy, R EUURE LB e, Ak
VERE i ORI, W0, RDURR) Sk i R ) A 35
() P BT AR IURE , = 5 5 0 2 AR T H 3, 4+
B, A o A (BRI o R fR
RIS SO JE R R Z BN TR ok
R T 942 b A o 19 22 6L 5 e SR A R I FL IR i sk
W AR T AR, A, R KT R B
WAL R RS AVE R i A f A P S
AR FHEO 298 BN TR, 22 b f kb ftk . 38
B A PR AR ) 43 S R H BRSO, DURRAE
B IR AFERIRF LS 22 B

fEY ] IR A At T el HEK R Gt is 5
JE UTRUA A= Yy B, A W o i A 36 4R A
REAL A Gk A (4 2E A e AR A 021361,
2.6 Hftw

i, EACIR AR B 2 R A R I
R AR A Opal-A Zh, 288, R
VR A SR Ak 55 % BT REAL R A B g e, 2390
TS A 2 90 FROK IR DR T
EAUN A ahun

Zr LAl LAt mEGR DU 0 B E YN
Opal-A, H:[H] Je 72 25 Hofh B A= sz ke i e J8 9
DU DTRUE A 5 Uy =8 i AR DU PR 5 2E
YrEdl . BT, AUR DU B0 0 AR R S R A A
GEC A3 T, 38 A SRy AR OB A 45 A 5 1Y)

Sl
3 REBHCRIUBA R DU AH AR AL

FERT R TIBUR R A R 53207 % o Guidry
et al. AR AR A TR B K Ak AR TR R R A0 40 7
A0 AL AH AR ERCOR A 2 1) 2R A (Vent
facies,>95 °C),2) ¥T 5% H IV 41 (Proximal vent facies ,
<95 °C),3) Fh W AH (Pool facies, 24 80 °C~90 °C) ,
4) R i1 2% W AH (Poolmargin facies, 2780 °C),5) JR it
Ji€ 39 S A (Pool eddy facies, <80 °C) , 6) it 42 V. 4H
(Discharge channel/flowpath facies, <80 °C),7) i
J5L . AH (Debris apron facies), 8) [A] &k & A (Geyser
facies). Braunstein et al.™'Fl Lowe et al ""F 5 /K5l 1)
FAF (RIS A BA BOR PR IEE SR ) ok
FERT SR DTRUAR R T 53R 6 ATTRREAR : 1) T IR A
Tl 5 5% P 4 (Non-surging, non-boiling springs) , 2) {i{
B WS 5 B SR A (Gently surging, non - boiling
springs) , 3) JG % YR B 5 0% 1R W 1B S S AH (Non -
surging to gently surging, boiling springs) , 4 ) 58 i R S
AV #H (Strongly surging springs) , 5) [8) 8K Wi S8 3V A
(Fountain geysers) , 6) [0] 8K #E JE B J& V. 4 (Cone
geysers) o FIRARE /K 3l 91 2518 R0 53 (R T BURH BE A
TXAGURRGS ¥4 0T A TRIFE , (EAR Al it 4% 1 B2 o
G PTCRRAR B ) T BF A X 43 N, i ELAA AT
PO P X, PRI AS SR R 5 — A&l 43 07 =
I ARE PSR DT R TR AR (812) .

3.1 RO (Vent,>95 °C)

2 AR YUY H 3200 7S P R (AR 2
0.5~0.75 em) LR (B 2) , AR R Bl — 251N, 9\
CAEES NN DG A | ¢ ATTECE S5 S e X i
PRZR A — L URLIR Opal - AP UHIE IR Opal-A 3T
R4 3 e T AR L 2 A D B R A Y
PURRET,

3.2 iER O FE(Proximal vent,<95 °C)

FEEHPORLIR Opal-A YU, PRI H rh2s | 2l
4R, 2 5 IEAEPE EHE TR (K 2) 5 2L Opal-A 45581
DR Opal JEIEAS52 TR Opal -A J2 8 % FUE
PO ASFE R 8 R DAL T2 5, R o3 in
SR AR R DU ik BT A R
3.3 RitsIL4H(Pool,80 °C~90 °C)

SRMIRZ) 5~10 em, JIEEOGH , LABEUTIR Opal Jy
REAES), JIE AR A A A AR A AR D7 ) o KR 3R



116 o % iR 538%
5l A
SR I
. AR Sl A ‘

i R

-

AN

=

IEZETE E8E S
opal-ATL )2

[ ] I~
opal-A TR B DL Pk

P2 kB PO DR 2 T R 2 A (8 Guidry et ol ™, 1B 20

Fig.2  Cross-section sketch of the silica hot spring sedimentary system ( modified from Guidry et al.”")
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Fig.3  Cross-sections of cone mound
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Fig.4  SEM photomicrograph of silicified filamentous

microbes (after Jones et al.”'")
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Structures of Siliceous Hot Spring Deposits and Mechanism of
Microbial Mineralization and Diagenesis

SHI TaiHeng, WU Geng, LI Rong

State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences(Wuhan), Wuhan 430074, China

Abstract: Hot springs are examples of continuous deposition in extreme environments, thus exploring the mineraliza-
tion of hot spring microbes helps in understanding the Earth’s ancient environment. Modern siliceous sinter is formed
by both biological and non-biological interaction: the main mineral is Opal-A, with spicule, column and cluster etc.
sedimentary structures. Petrographic studies of modern siliceous sinter are a good foundation for the study of the mi-
crobial mineralization process. In addition, it is significant for such studies to know more about the microbial mineral-
ization process and the dissolution and re-deposition processes of opal diagenesis. At present, the study of microbial
mineralization processes is flourishing. Specifically, microbially induced mineralization and microbially controlled
mineralization are the two major mineralization processes, but there are many microbial mineralization mechanisms
yet to be discovered. Therefore, examining mineralization by hot spring microbes is highly significant for strengthen-
ing our understanding of the formation and transformation of hot spring deposits.

Key words: siliceous sinter; hot springs; sedimentary structures ; microbial mineralization ; diagenesis



