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Date :13 Jul 2018
Time :10:30:13

Signal A= SE2
Mag= 9.00KX

EHT= 500kV
WD= 83mm
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Date :11 Dec 2018
Time :13:20:31
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Signal A= SE2
Mag= 500K X

EHT= 500 kV
WD= 7.8 mm

B EEJBEMFENAFBEREEL (A SUESE,B. 8L, C. MRISE, D). $5LEH)

Fig. 1 SEM image of travertine geological body in Huanglong (A. Laminar travertine, B. Vascular travertine, C. Cluster travertine,

D. Travertine oolite )

5 ES AT AR 5 Y I A AR ) S AR T R A
BRI 3, BT AAS TR 18 7 = iy 2 5 A 1) 245 et ik

R T TR AR T R A ) AR S ER B R LT K L A
AT PR K R A R OR 2 A I TR ER 4 85 4 4 o



36 I

2021 4%

TR )Z 8 1 A ARG Bh 3R AT R, AR A
ZEAOFT TR LT B A T S AR AR B AR
T BN 2R MK AR 1 A CO, 43 R, AT T30 V2 T v s i
TCHLAR (DIC) AT pH , %o B R 415 1 A1 38 51 30 s 1
T PR 2 O B AR Y & AR 5 A o Sanchez—
Moral 25" FT T A 40 B 40305 1 7 ik A 05 LR 1 e )
BB B T S UUBUAE R A AL AN R A&
RERS VAP PR A ULRL . I M e — Rl B b4 7 7 S bk
A F A PR A A . A5 A rP R S A
Zik FEM Bk SEEkEEE W H SR
B ER #E H " AR & B e AT DL E 2L
g5 4 A 25 7 AR I CaCO, 7E B K B AT B A
DUR,

545 A8 I A G 1) B A W) AL S A
XKVEF B S Y M ICEME S Y . R
R W A rhE DL B S — SN (1 ek
A I T R SO A B 25 4, TT B B A TR A AR
RN B HEAY KM . Perri ™ N B K HIL R A
P A LRI 22 AR LB 8548 LRI TiF 2 ik
FEVS TG R R e s , T B 4% (R H
FUBUER 3 B ) 22 R0 40 T P i 4 (81 2) . 548
WP ) A A A K A YR T R G Y A VR A BT
HE DY R LK B R L T 60 ZRhGAERES , N ELEE R |
JR B B Ja A K 8 S 45 1 AR TURERBE o A 4
BRI EMES AT, PR T
AR HAE  — 7 TS 48 0 e T TR A A A7 A B 1Y 3
JIE | 55— 7 1B AT R B A AR 3 7 ) S 4 41 sk 5 A
DT AR

1.2 $54EUARSEE (k-EWINE ) W EMERITA

B R B AR AE I R (a7 K <
oMb BT 5t KARSERAAE FIK Bl ) 2500 ) A A A
R (AR e O RUE RS 6 ) RZE . W]
TE Il Ao AN ) 28 R ) 5 4 - ELAT A WA o 1) 22 FLOAR
BN R ES e BT RAF R R O SR AS E
ghaEne,

BEISE AR AT e 45 RS Ak 175 S R i A
b, S B AETURR , TR A5 48 A0 b & 436 2
YERT o 222K kvt AN 4 R 2 o T e 2R DUAR
A BEAS B TR AR B R R T L — RS 2% 0 1)
IR 2 THTAT W] 2 ) 14 0K 00, B e 1 38 27 Al A R R
Fo 0 4 A5 Tl BN (8T 3)17 o ik A O — T R 2
YN T2 55 DU e, e AR e THR

TRTCER 8 1 pH AT i A1 40 A B, SR K PR 52
B , (2 B R B R TORR , 45 i Hh AR 5 ik A1
KL WRIEMARRE TR S H RS T 85
AR IR . T B A A R AN ™ LR AN R B )
(EPS) , % A BRI 54 5 Jot k05 figp A It R 47 34 o i
S5 &, S EOTAA IR ROIIE S R A B AR 1
b B AE — R R IR I A5 AR 228 5 A AR R I
[F A K ) B 35 45 4 A, A AR UKL Y 2 T A I I A
MR, 5 Il HES 9B RS v A 98 2 X0 7 fige A Al AT DI Y
i

B Ml DA IR, T A K R K A A ) T
AR E R AT LU R 4546 A LA B At R 4 1) R (1]
4 R R ATTE SIS 555
R R, I B A A SR PR (I A A 45 28, I
OISR 22 ALESH o B PGS VR T BEK A
JE7 A ) A L2 P AT TS AR SUR A
LB . JCAHESIY , A ORI kgl 3L, al RLAG A
R AR IR S i R L BE S DU B
FLERE s

2 EMNESHTHERBSIEERM

HERAE YA T T ARSI TP R TR A
e, R BR IR LR W) 1) 2 AN S 2 H 2 A A 45
YERT. AW sl B A S O BRIR ER 0 AL 2 B ml 73 A
Yozl B AL RN AR s S B e

2.1 SEYEHBEYTLEHEERR

A W3 B4 4K (Biologically—controlled mineral-
ization ) S 4% 240 0 76 Sl L XF A B B ) | AR
KBS LA™ W) 0 e 28 L BEAT IR . B R AT
Fel i 114 =g BR 2 1) A CHn i SR 4 0 19 ), T2 8 22 4
YA B BT L BE RS 2 L 2T PR KN
21 R—E HES UL B A= W0 e 454 I ERR
HAR ST . Mainn SRS A BE T £ D1 5E
AR AT JZ F2 B T g A, T2 BR )= 2 30 A
F R Weiner 55 2 T 58 e LB BRJZ 1 Y A7 HILJE o
(FEEFJLT B 530 Z B —E R HUE &
Feng 55" 73 BT & B UL 52 B2 BRJZ 4R UG RT3
YA FRT LA S 300 RS i TR B, i A = 4
iyl g kB FALRE S 3 05 i A1 1 G e Aizenberg
A5 IS e DT B A B4 5 g A )2 B A A AL
R3] A 75 kA1 (65 18, i A ACC (TG AUk
RS ) JZ S B A LR 7 - 204 1 07 A7 R IE R



ERE R R A AR U A AT LR R ) T VR TS 37

B2 ARERRMEMEE(A EEE%, B. EAEAEESREHENSEAMNR, C. HNBERGCEREEHPHENE,
D. FBARENRZENE, . MEEMERE, F. HEREHEORHMEL, b. BEEMEE, no. FHABT W, h. 5
ZEMEENELZ, d &%)

Fig. 2 Microbial communities in travertine!™ (A. Cyanobacterial colony, B. Isometric cells with cyanobacterial trichome characteristics,
C. Cyanobacteria enclosed in thick sheath by the internal trichome, D. Prokaryotes on the surface of calcite, E. Actinomycetes and fungi
communities, F. Vaucheria filament partially colonized by diatoms, b. Single—cell bacteria, nm. Neo—formed mineral, h. Actinomycetes/

fungal hyphae, d. Diatoms)
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Fig. 3 SEM images of algal mat samples from travertine region of Huanglong, China"”'( A. Algal mat on the surface of travertine,, B. Algal

mat etching calcite crystal )
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Fig. 4 Travertine deposition of plants in Huanglong, China(A. Tree debris in travertine, B. Bryophytes in travertine, C. Grasses and

shrubs in travertine pool, D. The roots in water provide a good carrier for Travertine deposition )
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Fig. 5 Landscape and SEM images of sulfur—containing hot spring in Xichang, China(A. Yellow sulfur particles;, B. White calcium sul-

fate flocs, Note: Hot spring is located in the hot water river basin of Hongmo Town, Xide County, Liangshan Prefecture)
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Fig. 6  Analysis of the composition and line scanning of diatom
shell in travertine""( A. Diatom shell in high calcium water envi-
ronment and the Si/Ca ratio is 9. 80, B. Diatom shell in travertine

and the Si/Ca ratio is 1. 13)
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Research progress on interfacial crystallization of travertine in secondary

organic system
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Abstract The characteristics of biomes and interfacial crystallization by organisms in secondary organic system
are summarized in this papar. According to the effects of organisms on carbonate sedimentation, the interfacial
crystallization mineralization of travertine by organism in secondary organic system is divided into bio-controlled
mineralization and bio-induced mineralization. Five biometabolic activities related to sedimentation of calcium car-
bonate are described, and the effects of EPS on the crystal type and morphology of calcium carbonate minerals are
discussed. In view of existing problems in the researches on travertine, it is suggested that the role of main compo-
nents of organisms, biomolecules and internal tissues of organisms in the formation or degradation of travertine
shall be studied in depth, and the interfacial crystallization of travertine in secondary organic system can be further
clarified, so as to provide scientific basis for the protection and treatment measures to prevent travertine from de-

generation.

Key words travertine, secondary organic system, interfacial crystallization, biology, metabolic activity
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