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Biogeochemical Processes of the Major Ions and Dissolved Inorganic Carbon in
the Guijiang River

TANG Wen-kui', TAO Zhen', GAO Quan-zhou' >, MAO Hai-ruo', JIANG Guang-hui’, JIAO Shu-lin*, ZHENG
Xiong-bo', ZHANG Qian-zhu', MA Zan-wen'

(1. Guangdong Provincial Key Laboratory for Urbanization and Geo-simulation, School of Geography and Planning, Sun Yat-sen
University, Guangzhou 510275, China; 2. Guangdong Key Laboratory of Geological Processes and Mineral Resource Exploration,
Guangzhou 510275, China; 3. Key Laboratory of Karst Dynamics, Institute of Karst Geology, Chinese Academy of Geological Sciences,
Guilin 541004, China; 4. School of Geography and Environmental Science, Guizhou Normal University, Guiyang 550001, China)

Abstract: Within the drainage basin, information about natural processes and human activities can be recorded in the chemical
composition of riverine water. The analysis of the Guijiang River, the first level tributary of the Xijiang River, demonstrated that the
chemical composition of water in the Guijiang River was mainly influenced by the chemical weathering of carbonate rocks within the
drainage basin, in which CO, was the main erosion medium, and that the weathering of carbonate rock by H,SO, had a remarkable
impact on the water chemical composition in the Guijiang River. Precipitation, human activities, the weathering of carbonate rocks and
silicate rocks accounted for 2.7% , 6.3% , 72.8% and 18.2% of the total dissolved load, respectively. The stable isotopic
compositions of dissolved inorganic carbon ( 8"Cp,. ) indicated that DIC in the Guijiang River had been assimilated by the
phytoplankton in photosynthesis. The primary production of phytoplankton contributed to 22. 3% -30. 9% of particulate organic carbon
(POC) in the Guijiang River, which implies that phytoplankton can transform DIC into POC by photosynthesis, and parts of POC will
sink into the bottom of the river in transit, which leads into the formation of burial organic carbon.

Key words: chemical runoffs; dissolved inorganic carbon; particulate inorganic carbon; carbon stable isotope; the Guijiang River
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Table 1 ~ Chemical composition of surface water in the Guijiang River
T — ) Ry
mg* Mg Ca Na K HCO; NO; SO; Cl W Si DIC /Pa
1 24.3  1.75 107. 8 67.0  658.3 157.8 39.0 1306.8 0.0 103.9 185.0 94.8 1453.2 440
2-3% 24.4  7.71 208. 8 215.2 1259.9 281.8 67.2 2690.2 86.4 156.2  465.3  97.0 2930.6 694
24.4  7.82 116.3 81.0  719.5 164.1 40.4 1411.3 0.0 106.7 206.7 94.6 1536 343
24.5  7.95 214.9 108.2  1557.9 69.7 28.2 2999.9 98.4 163.2 182.9 111.2 3124.7 41
5-% 24.5  8.14 133.8 160. 7 870.2 54.6 18.9 1745.4 109.1 106.9 83.6 79.0 1790.8 107
6 24.5  8.08 119.7 84.7 770.2 143.7  36.9 1450.1 102.5 110.4 187.7 93.2 1482.5 48
7 24.5  8.04 121.3 89.6  781.1 142.3 35.5  1527.2 100.1 109.5 182.8 91.0 1595.9 198
8-% 24.6  7.98 151.5 259.5  919.6 58.1 20.1 2098.0 91.4 136. 4 60. 1 94.1 2184.7 223
9 24.6  8.04 122.3 93.0 779.5 136.4 340 15543 99.6 110.6 178.0 91.2 1617.1 172
10 24.7  8.10 124.3 101. 1 796.5 129.2  34.0 1562.8 60.1 110.0  167.1 90.5 1599.9 77
11-32  24.8 8.07 158.7 294.2  929.6 77.7  36.1 2252.6 68.4 100.0  160. 1 81.8 2308.2 116
12 24.7  8.12 127.7 122.0  813.0 126.7 34.6 1645.8 70.9 108.3 167.0  89.0 1683.1 68
13 24.8  8.09 125.9 112.3  797.7 121.6  36.0 1603.1 93.4 114.4  177.1 87.6 1648.6 116
14-3% 249 8.01 104.0 149.9  584.5 97.8  63.0 1298.9 62.8 133.6  161.9  97.0 1358.1 172
152  24.8 7.97 132.6 196.4  808.6 72.6  31.0 1811.0 110.3 88.6 113.4 102.3 1861.7 123
16 24.8  7.99 126.9 165.2  775.1 89.0 36.5 1692.8 100.5 101.2 138.0  99.1 1744.9 133
17 24.8 8.03 122.0 142.8  744.7 116.8 343 1578.9 91.7 111.1 157.8  67.5 1651.9 202
18- 24.8 7.99 104. 8 132. 1 636.3 100.2  28.5 1368.2 73.5 93.7 123.7  66.9 1401.1 66
19 24.7  7.93 117.5 139.9  710.8 112.5 31.8 1528.9 88.0 104.8 144.6  60.4 1590.5 159
20 24.0  7.96 111.5 137.5  681.7 106.8 31.6 1445.4 78.8 99.6 133.9  58.3 1500.4 136
21-% 240 8.02 92. 40 121.8  542.3  103.9  37.0 1206.1 54.4 80.4 121.4 109.9 1239.2 80
22 24.4  7.94 111. 4 134.8  683.1 107.9  30.9 1461.2 80.0 98.0 130.9 59.4 1523.5 158
23 24.7  17.97 96.23 120.8  577.1 97.0  28.7 1266.3 65.5 85.0 112.5 81.8 1322.6 142
24-% 249 7.96 83.76 157.8  450.8 83.3 38.2 1118.2 42.1 70.7 114.4 119.4 1178.4 166
25 25.2  7.93 96.01 120.7  574.6 96.4  28.6 1242.7 67.2 84.8 111.3 81.0 1290.9 128
26 25.1  7.93 91.83 122.9  543.5 90.4 27.5 1199.1 63.3 80.1 103.2  89.0 1249.3 118
27-%  25.2 8.13 22.82 62.8 62. 1 93.7 19.3 271.9 24.2 29.8 2.4 164.9 320.8 135
28 25.2  1.75 90. 05 121.1 536.1 92.7 27.6 1194.3 63.5 80.0 105.6  90.9 1240.7 114
29 26.8  7.48 84.08 111.0  490.2 81.4 26.3 1094.8 64.8 68.2 79.6 103.9 1180.4 141
30-%  25.2  7.76 58.04 97.0  213.3 172.2  66.9 572.8 48.0 67.7 214.8 249.3 788.8 653
31 26.9  7.38 83.50 109.6  483.7 82.5 27.4 1073.6 66.1 68.9 77.6 106.3 1178.3 155
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FOBR KRR TN EIE SR, T A 1
FHEA AR A . Hp Na® f K" ¥k A
RERRER A AL ; YEHR Zhang 250 B4 PG VT 7 el i ik
fiRh 7 b X BE A A3 Hh Y Ca®* /Na® = 0.4, Mg’ "/
Na® =0.2 f5EeERRER A KL= 2AE 1 Ca® il Mg®
P4 Ca®t A1 Mg WA ok A kiR Eh 2 K fk. 4R
Fiat BN 7= 40 HhL A -, T PH S - R far B
TREh A WAL BTk 09 [ HCO, 1., 4% 4 B e iz £h
HRUETTERAY[ HCO, 1., BRI R T,

[K"], = [K" ], (6)
[Na"], =[Na"], +[Na"] (7)
[Mg™* ], = [Mg™ ], +[Mg" ], +[Mg" ],
(8)
[Ca® ], =[Ca®™ ], +[Ca® ], +[Ca"], (9)
[CI7], = [CI7],. +[CI" ], (10)
[HCO; ], = [K"], + [Na"], +2[ Mg ]
+2[Ca’ ] (11)
[HCO; ], = [HCO, ], - [HCO; ], (12)
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[HCO; 1.2 =2[S0;"] (13)
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A BTRRY LRI T R VAR BV A R R
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R RATRE TTHREL /).
2.3 AEVIIK DIC By 2 ZR oG B
2.3.1 UK DIC 4 RARAE KO 50 51
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Fig. 4 Spatial variation of the content of DIC and 3'%Cy. in karst and non-karst areas before and after tributary entrance

W DIC Atk Z B 2 A fsg i, ' Tl &
B IR A AR A IS = U e
OAK-S A CO, B i, @fk# bt fe; @+
B Wnr b i CO, i AR ; @KIRNFRA: )
FGEVEIFIFIRAE T, O oiiE. KRR
DIC ¥R (1 ~50 wmol -L=") 0 DA I [ 7K Kok ymT
i DIC B2 ] DAZ WS, T T L3RG A8 X A T
JK DIC K8'C . I HEAT S04

(1) K-S CO, 1324 m] LA TR] B ek 728 7K 44
oDIC & m MSC, A KA Co, Ty N
~8%o, 1) 7K HP 5 figt () 3 B2 25 7 A 9%o 22 A4 1E ] 43
PO MR €O, HK DIC #EST [y 2547
IKARSC e 29 °M 1%0. AEITIIIK p (CO,) BERS T,
3H K-S K [ KSR CO, , iX — 2k 2 AR
233 b K iy DIC F &, B JLF R 52 W 81C),,

{E[38.39]'

(2) 158 CO, FERUE TAHYIAR 2 U LA KA
YIRS ff. HHE CO, A" C— i 35 bl 24 b il
G EVEIZE AL (C3 1 C4 ALY ) B B
B C3 RUREY LT, AR AR AR VI SR 4
W, +3E b CO, WS CIHTE BN - 29. 35%0 ~
—18.26%0, X Hy - 24.26%0. +33E CO, & T + 1%
JKEHL T K, 78 10 ~30°C 5 F 4R H: - 1. 2%
LEATRA RO SO R O, 198 C R 21N —30. 6%
~ =19. 5%0, F-¥1h - 25. 5%.

(3) HHEEPH VLT CO, TR TIE S
H,CO, , & A WALRRYEA By 2Ok I, T, ik
i b IRk o a7 3 e R R e UL, Ak
A XALEZR 1077 ~10 " nml-(nﬁ-s)fl,ﬁﬁjfﬁg
£k 107° ~10 77 mol- (m?+s) SRl OHT R
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Fig. 5 Correlation relationship between 8'3C ;.
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