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Research on the Sensitivity of Geochemical of Underground River in Chongqing

Xueyu Cave

XU Shang-quan, YANG Ping-heng, YIN Jian-jun, MAO Hai-hong, WANG Peng,ZHOU Xiao-ping

(Key Laboratory of Eco-environments in Three Gorges Reservoir, Ministry of Education, School of Geographical Sciences, Southwest
University, Chongqing 400715, China)

Abstract: Quoted geochemical susceptivity index and isosensitive line on geochemical susceptivity, analyzed the data of underground
rivers of Xueyu Cave in Chongging from September 2010 to August 2011, we found that the chemical composition of the underground

* and low concentration of Mg>*. Owing to the

river was controlled by the bedrock, due to the composition of high concentration of Ca®
effects of the monsoon, water chemistry was different between drought season and rainy season: the value of [ Mg** ]/[ Ca** ] was

0.018-0. 051 in the rainy season, but in dry season the value was 0. 038-0. 064. The value of [ HCO; ]/[ SO}~ ] was 4. 86-36. 62 in

the rainy season, and 6.23-46. 67 in the dry season. The seasonal change of Karstification made Ca®*

and HCO; become the most
sensitive ion. As a result of the special hydrogeological structure in Karst area, rain, surface water and groundwater transformed
rapidly, which caused the underground river was sensitive to agricultural activities, especially for C1~ and NO; , and their sensitive
indices were 0. 286 and 0. 022 respectively. The influence of tourism activities on the underground river was less than the management.
The management work of ecological system should be strengthen in the recharge area, thus the largest economic and environmental
benefits in the Karst area could be achieved.

Key words : underground river; geochemistry; sensitivity; Xueyu Cave; karst area
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Fig. 1 Location of Xueyu Cave and sampling sites

2 MREFE

2.1 BESCREE KR

B AN W T AEAE B R i A T, (AR
PR S BOK A HT AL (WTW350i) I 52 3 7] 7K
(7K . pH (B AT 538 R B2 43518 0. 1°C | 0. 01
A1 pSeem ™. (HFHAEE Merck 23 & 7= B85 T 21
Yk d HCO, |, I EK5 24 0. 01 mmol-L~". [H
B KM B K IE VR B 50 mL mEER L

JEYARDICR AR B A 12 189 HNO, Btk 32
Perkin-Elmer 2 & ;% Optima- 2100DV 4 % B 32 Y
ICP-OES U %2 , K MRS FE 0. 001 mg-L " (A X A i
fWZE <2% ). WTBIE 5l KRR Tk 5 I
B KRR SR BE T i AR R (AN in HNO, ), i Ji 1
Metrohm 23 ] 7 761 %Y 85 €0, 3% 400 2 3 2P 5
F, HAMBRE 1 we L' xR 2% <1%.
2.2 ik

P SCHR [ 28 1, 51 A Hb 3Kk fb 2 BECPE 48 4K



14

TR AR PR R A VT T bR (2 SR PRI 5 79

( geochemical susceptivity index, GSI) Fl i BR 1k 24 4
JR S 4 ( isosensitive geochemical
susceptivity ) AOME & (1R 2) , XA 5T IX A Bk 30 5 Ak
1| RUERE R 5 AR R IR RE 2%, NI 26T 1l R Tk
HOERAL A B AR R AT . e GST R
W

line on

GSI. =l ¢, — ¢, | (1)
e, B e, AN [R) B 0T 1R 90T @ o0 2R A EE R Ik
JE1H.

N
//\.
(chis €11) e

N

HuER A2 R B 2

Yey;

0 Xeni

B2 kU RHRMEERREBEELEERED
Fig. 2 Plot shows the definition of geochemical suscepitivity

index and isosensitive line on geochemical susceptivity
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Table 1 ~ Mean value of hydrochemical indicators during dry and wet seasons

Wi , NOI1 , , NO2 , , NO3 , , NO4 , , NO5 ,

WE 5F  WE 53 WE  5F  mE  5F  mE e
pH {H 7.46 7.77 7.47 7.82 7.43 7.80 7.44 7.72 7.46 7.70
t/°C 16. 49 16. 36 16. 44 16. 46 16. 39 16. 44 16. 31 16. 44 16. 26 16. 30
EC/uS-cm ™! 404. 14 373.20 403. 43 356.20 404. 00 359. 80 403. 43 364. 00 404. 00 367. 80
HCO; /mg-L~" 236. 16 213.50 236.59 214.72 235.72 217. 16 242.00 223.26 240. 51 212.28
Cl™/mg-L~! 7.45 3.75 9.06 2.76 8.34 3.25 8.83 4.16 8. 60 3.54
NO; /mg-L~! 9.28 7.58 9.28 8.09 8.02 8.78 9.35 7.79 9.15 8. 60
S03~ /mg-L~! 14. 10 18. 40 14.26 18.90 13. 65 18.95 14. 66 18.93 14. 85 19. 50
Ca?*/mg-L~! 85.75 78. 69 86. 26 68. 66 89. 88 80.79 87. 64 76. 00 90. 69 69. 48
K*/mg-L~! 0.51 0.57 0.48 0.48 0.46 0.53 0. 46 0.51 0. 66 0.36
Na*/mg-L~! 0.75 1.22 0.81 1.01 0.74 1.16 0.80 1.05 0.95 1. 06
Mg?* /mg-L ! 2.14 2.49 2.13 2.23 2.20 2.48 2.22 2.32 2.22 2.38
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Table 2 Agricultural activities on the underground river geochemical sensitivity index effects

i H HCO; cl- S0%-

NO5

Caz+ Mg2+ Na* K+

0.750 ~0.933"  0.193 ~0.337 0.038 ~0.057 0.009 ~0.036 0.538 ~0.596 0.019 ~0.023 0.008 ~0.011 0.002 ~0. 004

GSI

0. 823% 0. 286 0. 046 0.022
HCO; >Ca®*

FHICE GSI LK

0.571 0. 021 0.010 0. 003
>Cl~ >S0% >NO; >Mg?* >Na* >K*
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