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Fig. 1 (a) Google earth image and map showing the location of sampling sites in Huanglong; (b) Longitudinal profile showing hydrogeolog-

ical condition for travertine formation (modified from [17])
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Table 1 Hydrochemical compositions of samples of water mass with deposition travertine in Huanglong

— 2- —

TR EC K' Na  Ca Mg*® HCO, SO, NO, CI
RAE H /pS 1gPCO SI
/C P pﬂ / mgl.! & ’
cm
LRI 6.6 6.5 1203 0.77 4.64 254.00 21.55 814.35 37.56 1.12 0.64 —0.73 —0.05
VERIAREST 4.8 7.1 457 0.39 1.64 92.00 11.95 262.30 31.45 1.67 0.51 —1.80 —0.34
iyl 6.0 6.8 988 0.69 4.02 202.00 19.47 634.40 33.86 1.71 0.67 —1.13 0.05
i it 9.7 84 485 0.40 1.94 102.00 13.28 268.40 31.59 1.27 0.53 —3.09 1.01
St 5.6 81 634 0.46 2.90 134.00 15.20 378.20 30.70 1.38 0.57 —2.66 0.93
S A% 5.9 7.8 562 0.51 2.95 122.00 15.15 341.60 22.46 1.38 0.56 —2.39 0.55
SV 8.6 83 531 0.45 2.81 102.00 15.29 311.10 29.63 1.45 0.59 —2.93 1.00
BRG] 7.4 8.4 526 0.45 3.14 120.00 16.20 286.70 28.26 1.49 0.61 —3.07 1.00
El2 BERHSMASEETASREEEKER
Fig. 2 Field photos showing algae growth in typical travertine—deposition sites of Huanglong
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Table 2 Composition of algal community at typical travertine—depositing sites in Huanglong
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Fig. 3 SEM images showing cyanobacteria—associated micro rock—facies structure of travertine
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Fig. 4 SEM images showing diatom—associated micro rock—facies of travertine
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Fig. 5 SEM images showing algal EPS—associated micro rock—facies of travertine
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Fig. 6 SEM images showing lamination structure of travertine associated with growth of algae
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Role of algae in travertine deposition revealed by microscale observations:
A case study of Huanglong, Sichuan, China

WANG Zhijun', YIN Jianjun', HAO Xiudong®, WANG Pei’, ZHANG Qiang', LAN Gaoyong',ZHANG
Qingming’

(1. Key Laboratory of Karst Dynamics , MNR&GZAR/Institute of Karst Geology , CAGS , Guilin , Guangxi 541004, China;2. Key Laboratory of
Environmental Change and Resource Use in Beibu Gulf, Ministry of Education , Guangxi Key Laboratory of Earth Surface Processes and
Intelligent Simulation , Nanning Normal University , Nanning , Guangxi 530001, China;3. State Key Laboratory of Freshwater Ecology and
Biotechnology , Institute of Hydrobiology , Chinese Academy of Sciences, Wuhan , Hubei 430072, China ;4. Huanglong National Scenic Spot
Administration , Songpan , Sichuan 623300, China)

Abstract On the Earth’s surface with an open-water setting, travertine deposits generally result from the inter-
play of physio-chemical (abiotic)and biotic processes responsible for carbonate precipitation. Algae is widespread in
travertine depositing environments, and the growth of which has an important influence on the process of travertine
deposition and travertine macro-and micro-morphology. In this work, we conducted a systematic investigation into
hydrochemical compositions of deposition sites, the composition of living algae community and the micro-structure
and fabrics of neo-precipitated travertine in the Huanglong area, Sichuan Province. Our objective was to examine
the role of algae during the process of travertine deposition. A large number of prokaryotic and eukaryotic algae,
such as cyanobacteria, green algae and diatoms, were found to grow in the water environment of Huanglong. The
metabolism of them (both photo-synthesis and respiration) could lead to changes in the chemical compositions of
water in which travertine forms, but this is only observable in pools with stagnant water. Mostly ,algae forms micro-
bial mats or biofilms which are several hundred microns to 1—2 mm in thickness and serve as an important place
for carbonate precipitation (i.e. active depositional zones). Within such zones, the algae and secreted extracellular
polymer substances (EPS) likely provide many favorable nucleation sites and growth templates for carbonate crys-
tals, thereby greatly promoting travertine precipitation. Meanwhile, the EPS could control or affect the morphology
of calcite crystals and travertine fabrics. Better understanding and quantification of the role of algae in travertine de-
position require further study at a microscale, so as to gain more insights into the mechanism of travertine deposi-
tion, lay a foundations for accurate interpretation of fabrics and geochemical proxies of ancient travertine deposits

and provide more evidence for prediction of the evolution and conservation of travertine landscape.

Key words cyanobacteria, diatoms, extracellular polymer substances, neo-precipitated travertine, biotic processes
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