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Tab.1 Compositions of hydrogen and oxygen isotopes in the water samples at Jiuzhaigou

3D/ %

S¥0/%: d=3D

HE5 R K GITE S K Bt 1A]
VSMOW VSMOW —838150)

S1 YA A &K —89. 47 —12.33 9,20 2011—7—17
S2 H ) 52 35 % 7 &k ~—89, 22 —12.77 12. 97 2011—7-—17
S3 H | 5% RK —85. 66 —12.12 11. 30 2011—7—-17
$4 7330 &K —87. 44 —12. 44 12. 11 2011—7—-17
S5 BHEMBHENR RK —82.57 —12.00 13. 46 2011—7-17
86 LM Xii] &K —85.53 —12.15 11,71 2011—7—17
S7 Kig Hk —82.31 —11.98 13.51 2011—7—-17
S8 A} K —84. 81 —12.18 12,67 2011—7—17
S9 B #k —82.51 —12.08 14.12 2011—7—17
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Fig. 2 Compositions of hydrogen and oxygen isotopes in surface water and groundwater at Jiuzhaigou and their

relationship with local atmospheric precipitation line and global atmospheric precipitation line
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BT KEK CO,, B HMREKKRAE THOHE
. Pentecost™ R B EHMRIHN CO BB EL A
PR DIC W E@E ¥ N 2~5 mmol/L, x| 4E
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)y S E W, & B AR E K CO, — B
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Tab. 2 Hydrochemical characteristics of the water samples at Jiuzhaigou

T EC Ca¥* HCO; Kt Mgt Nat  ClT SO pCO;
ke FHAR pH Sle

/°C Jpsfem, 25°C /mg/L. /mmol/L /mg/L /mg/L /mg/L /mg/lL /mg/L /Pa
S) EoEEA 7.72 6.7 309 62 3,0 0.43  8.06 0,77 0.35 13.97 0,07 278
S2 AMRFHERT  8.48 6.9 290 52 2.4 0.30 808 0.76 - 14.05  0.66 38
S3 = 6.94 7.1 510 72 3.4 0.68 1151 144 0,75 20,98 —0.59 1899
84 735303 8.36 10.1 356 62 2.8 0.54 10,35 1,06 0,50 17.04 0.7l 60
S5 BHABAFMIR  7.84 6.4 326 70 3.3 0.55 11.65 0.83  0.48 1545 0,27 229
S6 WERSK 8.40 11.9 323 54 2.5 0.50 10,60 1,07 0,50 17.90 0.68 50
s7 k% 8.4¢ 15.0 245 50 2.4 0.58 811 077 0.36 18.48 0.76 40
S8 fit 41 8.1 6.7 253 50 2.3 0.37 842 0,65 073 19,28 0,34 72
S9 BAR 7.99 8.2 254 50 2.3 0.26 9.14 0,67 0.35 15.14 017 116
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Tab.3 Measured compositions of carbon isotope of DIC in the water samples at Jiuzhaigou

and the calculated 8" C values of CQ; in open and closed systems

31 Ceo, 85 Ceo,
8B Cic Ko

®E RH b T/ Sle VPDB (BEFHRESE (BEHHARLE)

%+ VPDB %0» VPDB
S1 HOEEN 6.7 0.07 —4.88 —14. 38 —22.26
S2 B R F R 6.9 0. 66 —4.95 —14.42 —22.36
S3 H 5 7.1 —0.59 —3.19 —12.65 —18.84
$4 75730 10.1 0.71 _ —2.67 —11.83 —17.49
S5 B IR M R 5/ R 6. 4 0.27 —7.09 —16. 61 —26.70
S6 WIE#RH 11.9 0. 68 —3.31 --12. 30 —18.61
S7 ki 15.0 0.76 —5.17 —13.87 —22.04
S8 H¥ 6.7 0. 34 —6.02 —15.51 —24.53
Sy B 8.2 0.17 —5.43 —14.77 —23.20
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Tab.4 §"C values of tufa and isotopic fractionation of carbon

between the tufa and the DIC at pearl shoal, Jiuzhaigou

FHH S 33 Cwmq /%, VPDB  AYCga. /% . VPDB
73730 32321 0. 81 3.48
BIRMSE 2 2.38 5.05
BBRMESE 3 2.26 4.93
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Origin of the tufa at Jiuzhaigou scenic spot in Sichuan

YAN Hao', LIU Zai-hua', DENG Gui-ping*, SUN Hai-long', ZHANG Jin-liu'*
(1. Institute o f Geochemistry/State Key Laboratory of Environmental Geochemistry . Guiyang, Guizhou 550002 ,China;
2. Jiuzhaigou National Scenic Area Administration, Jiuzhaigou, Sichuan §23400,China;
3. Hefei College » Hefeis Anhui 230601,China)

Abstract: Jiuzhaigou is well known for its unique and gorgeous scenery. As a key factor of the landscape,
tufa there has high tourist value and scientific value. The hydrochemistry, stable hydrogen and oxygen iso-
tope (8D and 8" 0) in some key water samples and stable carbon isotope (8"*C) in dissolved inorganic carbon
(DIC) as well as modern tufa are examined to understand the origin of the tufa and especially the CO, needed
for the formation of the tufa at Jiuzhaigou, Sichuan. It is found that, (1) water of Jiuzhaigou is supplied by
atmospheric precipitation; (2) the concentrations of HCO; and Ca** in the water of Jiuzhaigou, originated
from the dissolution of carbonate rock by soil CO,, are low; (3) according to the source of CQO,, the tufa at
Jiuzhaigou is meteor-gene or supergene; (4) the large fractionation of carbon isotope between modern tufa
and DIC at pearl shoal suggests that photosynthesis of algae there played important role in the tufa deposi-
tion.

Key words: origin of tufa; carbon isotope; hydrochemistry; soil CO,; Jiuzhaigou in Sichuan
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