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Temporal and Spatial Variations of Dissolved Inorganic Carbon and Its Stable

Isotopic Composition in the Surface Stream of Karst Groundwater Recharge

LI Li"?, PU Jun-bing', LI Jian-hong'* ,ZHANG Tao'"
(1. Key Laboratory of Karst Dynamics, Ministry of Land and Resources & Guangxi, Institute of Karst Geology, Chinese Academy of

Geological Sciences, Guilin 541004 ,China; 2. School of Geographical Sciences, Southwest University, Chongqing 400715, China)

Abstract: Stable carbon isotope of dissolved inorganic carbon (8'"C,,. ), which is mainly constituted by HCO; in karst water, is
widely used to trace the different sources and influential factors of dissolved inorganic carbon (DIC). In order to understand the
distribution of DIC and 8"C,,. in subtropical karst area, this paper researched the water chemistry and 8C . in a karst surface stream
in detail, which is fed by Guancun subterranean stream in Liuzhou City, Guangxi Province, in the southwest of China. The results
showed that the contents of DIC in subterranean stream outlet ( G1 site) ranged from 4. 60 to 4. 90 mmol-L ™" with an average of 4. 73
mmol L™ in dry season, and from 2. 80 to 4. 70 mmol-L ™" with an average of 4. 23 mmol-L~" in rainy season. The contents of DIC
in 1. 35 km downstream site (G2 site) ranged from 4.30 to 4. 90 mmol-L ™" with an average of 4. 56 mmol-L " in dry season, and
from 3. 00 to 4. 70 mmol-L.~" with an average of 4. 20 mmol+L ™" in rainy season. The 3"C,,. of subterranean stream outlet (G1 site)
varied from —12.8%o to —11. 53%o with an average of —12.22%o in dry season, and from —13.12%0 to —11. 01%o¢ with an average
of —12.28%0 in rainy season. The §"Cy,. of stream downstream site (G2 site) ranged from —11.71%o0 to —9. 55%0 with an average
of —10.73%o in dry season, and ranged from —12. 18%o to —9. 85%0 with an average of —11. 10%o in rainy season. The contents of
DIC of G1 site were higher than those of G2 site. The DIC contents in dry season in both G1 and G2 site were higher than those in rainy
season. The values of §Cy,.of Gl and G2 site in dry season were more positive than those in rainy season. The 8"C,.value of G1 site
was more negative than that of G2 site. The main sources of DIC in underground river and surface stream were soil CO,and carbonate
dissolution. However, the differences of DIC and 8"C,,. between G1 and G2 site showed that CO,degassing and photosynthesis of
aquatic plants had significant influence on water DIC and 8"C,,. value. This study is helpful to understand the dynamic change and
distribution of DIC and 8"C,. in karst surface stream.

Key words : karst surface stream; dissolved inorganic carbon (DIC) ; 613CMC; carbonate dissolution; Guangxi
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Table 1  Hydrochemical characteristics of the stream
5iH Gl _ G2 _
Ak 1 FI{E bt 22 A I (E Frifefin 2

pH 7.01 ~7.66 7.43 0.16 7.71 ~8.19 8.03 0.17
177°C 20.20 ~21.40 20.83 0.44 14.90 ~24.90 21.05 3.22
K*/mg-L~! 0.24 ~0.44 0.28 0.06 0.25 ~0.50 0.28 0.07
Na*/mg-L~! 0.15~0.81 0.36 0.17 0.15~0.79 0.33 0.18
Ca’* /mg-L~! 57.48 ~105.9 91.71 11.44 75.19 ~102.20 89.61 5.28
Mg?* /mg-L"! 5.93 ~14.22 11.03 2.46 5.73 ~13.86 10.78 2.34
Cl™/mg-L~! 1.70 ~2.87 2.41 0.43 0.64 ~3.00 2.26 0.66
HCO; /mg-L~" 170. 80 ~298.90 274.50 0.56 183.00 ~292.80 265.35 0.48
S02~ /mg-L~! 2.85~13.99 11.27 3.08 3.66 ~13.96 10.68 3.39
NO; /mg-L.~! 0.28 ~11.18 5.45 4.68 0.29 ~9.38 3.23 3.84
813C 1/ %o -13.91 ~ -11.01 -12.15 0.70 -12.39 ~ -9.55 -11.08 0.90
DO/mg-L"! 6.60 ~8.57 7.72 0.65 8.59 ~10.45 9.46 0.75
Sle 0.11 ~0.48 0.31 0.12 0.37 ~1.15 0.86 0.31
pCO, x 1076 5495.41 ~25703.96 10073.16 3464.49 575.44 ~4073.80 1283.56 5576.90

1) RN AR AR RO 11 4

2.2 DIC S HmE & (8°Che ) . pCO, B 25254k
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WF5E XK pH (EAE 7 ~9 Z IR, KRR
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(4.20 £0.59) mmol-L™'. MaS[H R E |, &k
HCO; ¥ M R 10 (G1) & FHfHbIX (G2) B
8%, B E) RO | YR HCO, ¥ B T 2 2 {H 5%
BRI 2).

X BRI AKIRS C M, . NZE R G2 45
IKMRS C AR IA i T b Rl 1 GL . Gl i
8"Coy R ALIE I - 12. 22%o0 % 0. 49%o0, W 2=
75k T BN — 12. 28%0 + 0. 82%o; & i T E Y 5
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