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Geochemical Characteristics and; Ecological Significance ‘of Carbon Isotf)pes"in

Groundwater Under the Influence. of Different Land Use Types in Karst Areas

REN Kun'? PAN Xlao dong' , ZENG Jle ﬁAO You—Jun PENG Cong , LIANG Jia-peng' = :
(1. Institute of K.'arst Geology, Chinese Agddemy of Geologlcdl Sciences, Guilin 54 1004}, China; 2¢ Key Laboratory of Karst Dynaml(,s
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Abstract; Based on t,he seasonal characteristits of gréundwater hydrochemistry and/the carbon isotopes (8"C) of dissolved inorganic
carhon (DIC) in the Hong_]ladu Basin, Guizhou'Proyince, |this paper discusses the natural processes and"anthropogenic factors affecting
the (hara(terl%tlc%"' of 8”C . in karst groundwa,ter% und‘er dif ffereﬁf Tland use types. The results show that the main sources of DIC in
0froundwal(;r are carbonate weathering and soil CO,. In wmter the §"C,,. values for groundwater ranged from —14.8 %o to —4. 1 %o
with an @verage of —10.1 %o and, in summer, ranged from —14.5 %o to —6.3 %o with an average of —10.2 %o. Sulfuric acid from
sulfide oxidation in coal-bearing strata and acid rain is involved in carbonate weathering, resulting in the enrichment of groundwater
with heavy carbon isotopes. Due to the soil CO, effect, the §°C,,, values of woodland groundwater experiencing less disturbance from
human activities are lower in summer than in winter. The degradation of organic matter input from residential areas is a significant
contributor of DIC to groundwater. The average values of §°C,. in winter and summer were —11.9%c and - 11.6%o, respectively,
and the seasonal difference was relatively small in residential areas. During different seasons and for different types of land use, human
activities could lead to differences in groundwater 6°C,. values and hydrochemistry. Therefore, 8" °C . can reflect the impact of human
activities on karst aquifers, which has important ecological significance.

Key words:land use; carbon isotope; dissolved inorganic carbon(DIC) ; hydrochemistry; groundwater; karst area; Hongjiadu Basin
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Fig. 1 Location, rock formations, and simplified hydrogeological map of the Hongjiadu Basin
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3.1 M ROKYERA RS
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A A i i AoE W Do Na* ca2t "/ M2t Ccos al- SO2- NO& .
S22 T 1 o L I /o L S O B Y o
- e ) /G fmg- L /mg-La /mg-L7" /mg-L7°) /mg-L ¥ /n}g-L'] /mg-L™" /mg-L~" /mg L5
LoORME 563 89 488 082 0.9 25/ .3k o .09 473 4.3
Ml B 835 14.8 dodo2 M 44 3.71 107, * 13.78 269 4.70 123.1 33
J / EHM 7.53 109 7 7454 15 ] 270 67 6.68 135 3.33 71.7  18.8
2 ‘ : | ;
o 9 BUMET 6,98 2.7 23.5244 280 209 49 5.50 104 1.83 21.9 5.3
Ky PR ROKME 780 14.2 8.43 679 16.84 125 35.45 381 28.6 120. 4 73.5
y SEWE 7.53 0 10.7 5.56 4.63 7.57 86 23.57 276 13.2 64. 1 38.7
B/AME 7.20  12.6 0. 54 2.58 7.90 80 8. 80 229 13.7 85. 1 16.9
JRAEX mKE 774 181 5.16 8.55 38.93 147 38.44 463 33.6 153.7 56. 1
SERE 7.43 0 15.0 2.61 5.63 20. 34 112 27.50 325 23.4 120.5 34.8
HizK 5.48 9.3 9.37 2.00 0.26 6 0.47 11 1.81 13.9 1.7
B/ME 5.53 10.2 4.38 0.10 0.97 22 2.30 14 1.70 39.2 7.2
M RKfE 7.98  14.2 8.37 1.58 11.91 270 48.76 264 6.22 717. 4 49.9
THE S 7.15  12.9 6.77 0. 67 4.94 106 15.11 144 4.03 192.4  24.8
RAOME 716 12.7 3.01 1.56 1.69 47 5.02 99. 6 3.10 27.3 22.1
Kz PR BRORME 8.02  16.3 8. 14 9.44 16. 41 105 31.2 344 19.8 80.5 90. 6
e 761 14.3 5.22 5.61 7.20 75 21.4 229 8.19 51.7 51.0
B/ME 7.32 14.3 0.23 4.03 9.46 89 9. 66 203 13.8 75.6 32.7
JRAEX mKfE  7.64  18.8 4.82 8.95 39.72 161 82.2 457 54.0 557.5 66. 1
SEXE 7.44 159 1.74 6.63 21.43 129 35.8 298 32.3 196.4  49.1
FizK 5.43  20.6 7.36 0.28 0.28 8 0. 65 9 0.84 15.9 4.5

3.2 MK SI.. Ig(pCo,) Fs"C,, 4
MR K SI, &R 22535 5. 45 ~0. 66 Fl

PE. HLF /K 1g(pCO,) & B Z=51 51 -3.51 ~ —1. 63
1 -3.05~ —1.46, FHMEHHK -2.41 F1 -2.25. H

~3.62~0.60(F2), FEHME K -0.10 F10.07.
Hid T K ST SFEBMENT 0, #Fbh R A X5
SI. >0. SI, f/IMETE 101, & B 430K -5. 45 F
-3.62, BLHA LO1 Hb R 7K H &8 b 3R )5 475 A 5 4 ik

TAKECp MEXR TN - 14.8%0 ~ — 4. 1%0, F-I1H
~10. 1%0; HZH - 14.5%0 ~ — 6.3%0, F¥1H
—10. 2%o. JEAEIX HL T 7K 8"C,, - ¥ 8 A 171 T HF b
FUMRHL | 2 Z285C ), P BB MR AL > Bk H, 5 2= b



4526 oo B % 40 %
R2 HREZHFHE SI,. lg(pCO,) F61Cy, &
Table 2SI, lg(pCO, ), and 8"Cp values for the groundwater from the Hongjiadu Basin
Sl 1g(pCO,) 0Cpyc/ %o
M i 2 KBRS — — —
- &% e &% e A% e
101 -5.45 -3.62 -3.51 -1.46 -13.1 -14.5
102 0.51 0.50 -3.39 -2.82 -4.1 -8.6
103 0.12 -0.81 -3.08 -3.05 -8.2 -13.6
i
104 0. 66 0.16 -2.93 -1.97 -4.4 -6.3
105 0.32 0.28 -2.21 -2.13 -9.0 -10.7
FHE -0.77 -0.70 -3.02 -2.28 -7.8 -10.7
Go1 0.26 0.22 -2.53 -2.71 -7.1 -6.3
602 0.30 0. 04 -2.02 -1.71 -10.9 -10.5
G03 0.22 0.18 -2.10 -2.31 -11.2 -7.7
B G04 0.29 0.47 -2.45 -2.69 -11.1 -9.1
G05 -0.81 -0.45 -2.05 -2.43 -9.5 -7.1
606 0.58 0.41 -2.16 -2.32 -12.9 -10.5
FEE 0.14 0.15 -2.22 -2.36 -10.4 -8.6
Jo1 0. 14 0.10 -2.16 -2.06 ~11.1 I8
302 0.41 0.17 -2.40 -2:19 -10.2, 95
_ A - =l
R J03 0.30 0.22 2.08 2.19 13.2 A1l
J04 0.29 0.43 -1.63 L -1.75 ~14.8 F-14.4
305 0.28" 0. 60 -1.81' -2.1% -10.4 #10.2
FHME 0.28 0.30 -2.02 3 07 -11.9 o116 |
ik —4.24 -4.08 —149" W -9 9.4 w3
I 7 2 T = N =
<Hpd D /LS4 YRR S 9 1. AR A 2k (4T L i
MK EATE ST, F1m 1g(pCOs) Rl R B0 WSS i 7K DIC Bl 255 KU AL A1 1 138 CO, kil
; - L. Al ; -
T . BT, JIT i 1 HO A f
[ g ) ] -
u ¥ L J i 13 13 13
4 :E’j_\/\.u“ 1 0 CDIC ﬂ-arh x 8 Ccarb- + (1 _f:;arb> x 8 Csoil
WTe 3 A L s

4.1 iﬂﬂ% 7K DIC Sk

Ktk DIC — A 3 Aok KA Co, , 3
CO, (VAR 2 MW AF H | T2 9 0 3 A AL 5T 53 i
) MR LA WAL, KA COo, Fl L3 Cco, BT
MK MK G B AT K, S 5iit s Wik
J& LA HCO; B ATk A,

(1) CO, A P E Ao i

(CH,0), +x0,— xCO, + xH,0 (1)
CO, + H,0 — H,CO, (2)
(2) BkIRZ: S kIR £ XL
Ca,_,,Mg,CO; + H,CO; ==
(1 —x)Ca’ +xMg’* + 2HCO; (3)
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Table 3 Proportions of the different DIC sources of the groundwater from the Hongjiadu Basin
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