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Chemical weathering and its environmental effects of tropical
granite island: A case study in DongAo Island

LI Tuanjie'*™ MA Yu*  LIU Kun’
(1. China University of Geosciences Faculty of Earth Resource, Wuhan, 430742, China;

2. South China Sea Marine Engineering Prospecting Center, State Oceanic Administration, Guangzhou, 510300, China)

Abstract; Through measurement and analysis of small watershed water ions from the Granite Island-
DongAo Island, the study revealed the contribution and sources of the island’s small watershed ions,
and obtained the chemical weathering rate and atmospheric CO, consumption of the weathering
processes of a small Granite tropical island regions in a relatively closed environment. The study
showed the water was weak alkaline in the stream of DongAo Island. The mean dissolved solids was
68.14 mg-L™" much lower than the average of other rivers. And all dissolved solids and conductivity
were high during the non-flood period. The main ions were Cl™, dissolved Si, Na" and HCOj in
steam waters, which indicated that chemical composition of the stream water was the results of sea
salt deposition and silicate rocks’ chemical weathering. The weathering rate of rock and mineral in
DongAo Island was 1.09%10* kg-km >a™", and CO, consumption flux was 1.12x10° mol-km >a™".
Both were lower than the average of other Rivers, which might be caused by the strong anti
weathering ability of granite. About 5218 tons of CO, were absorbed by chemical weathering of
tropical granite islands in Guangdong province per year. Therefore, the protection of ecological

environment and surface soil has important significance on the CO, sink of the island.
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IR B K FEFRALSECRIE AN 3R 1 B AFFE XOKFEZKIRAT T 15.0—28.0 °C ¥} 23.05 °C B % &
B0.17 , BRI 5 248 R TRAE B K IR (23.87 °C) i TARTRIMIAME (21.83 °C) , SHFSE X 7] )
(1 25 IRV R AR RE AR A pHL (AT 6.37—9.17 35 {H R 8.05, 78 5 R AL 0. 11, AT 5 AR IR B KR
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Table 1 Characteristic value of water samples Physicochemical parameters

LS SN SN HE PREZE ARREL
K/ C 28.0 15.0 23.05 4.01 0.17
pH 9.17 6.37 8.05 0.92 0.11
HLFF/(uS-em™) 163.33 97.04 131.99 18.19 0.14
TDS/ (mg-L™") 89.47 44.34 68.14 12.38 0.18
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A, KA TE HLA B (TZ" = Na' +K" +2Ca™ +2Mg™ ) 5 f L fif S & (TZ™ = HCO; +2505 +NO; +C17)
FEAS- iy, HAPAF R (NICB) AT LR R A
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Fig.2 Temporal change of stream ion concentration
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Fig.3 The stream anion/cationic composition diagram
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Fig.4 The end member diagram of the Dong Ao island stream chemical analysis
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Fig.5 The Dong Ao island stream chemical analysis triangle
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RS DX RS B DA B 25 3 F F T T 5 R 1) BT | 5 3500 R T A o) b 3R A A A2 4 B 1)
SEM AL A KA T Ay S 2 I 5 TC I R DU 1) 85 Pl A6 b /NI ] A [m] R AR % A Tt 32 Ak R R XL AL
YERIBREN, (0 FBE52 0 PR 2 AT S o R 5h RN 2% kb, 38 X i v A S A IO %) BT ik R 03 31 DR 42.8% NI
29.2% , KX, CO,XHAIK I T BTk RN 21.4% .
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Al DLW AT TR RERRER A Ak 2 KA R H R =0

(UK D et U Na™ D g * [ Me™ ] g+ Ca™ ] gy + [ S10, 1) XFlow
A
Ko BB T FEEE L (mg- L) 1, Flow A 7RIS 24 FA MR (m™a™ ) ,A ARBE HF (km?).

AR TR R 4.73 km®, R I B RO 0k 2 4F P B BE K & (21781 mm) F1F- 378 & &
(1769 mm) , o] 3T AL Al 30 HE AR MRS ZAF PR N 1.93x10° m®, R 5 CWR fH M 1.09 x
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BRERER AL =2 B HCO; —2F2k H TR CO,, B —F A BRIREE 2 AR IR IR A B Fr 420t ; iE R
TR HCO, B4R IET KRR CO,. R A A0 Pk AL B X KA CO, THFE B & (Total ) Fli
2 (Flux) P EAF

CWR=

Total =[ HCO; ] g5 XFlow  Flux="Total/A
TR SR XA KA BT KR, CO, AR B R 5.31x10° mol , HAEIE 4 1.12x10° mol -km >a™ ,
Wik v 5 T S AR SR B/ NTAR BRI BE T ((0.64—1.05) X 10°mol - km ™ a™" ) 2 KT th 0 It
SEHIE (2.46%10° mol -km™>a™") '8 5 HE BF 58 X0 Eb , BF 9 X A b 2 AR BRI BE ) S5 80T L3 R
e BT ERIE e AV BN (K 6) .
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Fig.6 Comparison of carbon sequestration capacity of different basin chemical weathering
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