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Abstract: Silicate weathering, which is known as earth’s thermostat, affects earth’s long-term
climate change. There are many factors to control the silicate weathering rate, including
lithology . vegetation, climate and tectonics. A small area of tens of square kilometers near Beihai
wetland of Tengchong city, Yunnan province, was selected to discuss the effects of lithology on
the silicate weathering rate. The area develops two kinds of lithology, including granite and

andesite; the granite and andesite watersheds have the same tectonics, climate and vegetation
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conditions. Based on the above situations, 4 river water and 1 rain water samples in Beihai
wetland were collected to carry out the calculation of water chemical mass balance. The results
show that the average values of the contribution of atmospheric inputs, silicate weathering and
carbonate weathering to major cations in sampling watershed are 8.1%, 76.5% and 16.0%,
of 5.68,

, the atmospheric CO, consuming rates are 2. 68X10°, 0.29>X10° mol « km ? « a ';

respectively; the average values silicate and carbonate weathering rates are

9.96 t e km ?+a !
the weathering rates of granite and andesite are 3.22, 8.14 t + km % « a~ ', respectively. The
weathering rate of andesite is 2.5 times than that of granite, indicating that the effects of
lithology on silicate weathering are dominant under the same conditions of vegetation, climate and
tectonics.
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Fig. 1 Distribution of Sampling Locations in Beihai Wetland of Tengchong City, Yunnan Province
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Tab.1 Major Ion Compositions and Sampling Informations of River and Rain Water
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S (pmol « L™ )| (pmol » L™ 1) | (pmol * L™ 1) | (pmol « L™ 1) | (pmol * L™ 1) [ (umol « L™1) | (gmol » L™ 1) | (pmol « L™1)
G-1 2017-07-06 | 16.0 | 7.17 23.550 6. 49 11.49 96. 09 76.53 168 15.02 24.56
A-2 2017-07-06 | 16.7 | 7.39 130. 280 40. 20 24.76 124.09 79.35 490 15. 85 105. 35
G-3 2017-07-06 | 17.7 | 7.02 55. 360 16.00 15.92 104. 35 74.54 115 17.16 45. 60
A-4 2017-07-07 | 22.4 | 7.08 130. 210 81.65 43. 74 99. 70 110. 81 512 11.50 18.89
MK |2017-07-07 5. 80 0.135 2.52 14. 36 2.26 72.92 0 0.00 18. 89
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Tab.2 Sr** Concentrations and Sr Isotope Ratios of River
P c(Sr*T)/(umol « L™ | N"Sr)/N(0Sr)
G-1 0.084 0.710 302
A-2 0.494 0.709 996
G-3 0.172 0.710 141
A-4 0.589 0.710 294
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Tab.3 Chemical Weathering and Atmospheric CO,

Consuming Rate

vswr/ (t* |vewr/ (t* | @(CO) diicare/ |PCCO2) carbonate /
km ™2 km 2 (10° mol » (10° mol »
A
D AETD [ kmT2 e AT [ kmt? e 4ETD
G-1 3.01 4. 88 1.37 0.03
A-2 8.03 14.62 3. 84 0. 26
G-3 3.42 4,47 1.56 0.35
A-4 8.25 15. 86 3.96 0.52
SE YA (E 5.68 9.96 2.68 0. 29

4.4 FMEXTEERR R XL 3 X 59 0T

TESRAE XIS 5 2 115 R IORTAE B 2 3T 3ORH B A
BT RN R S —B 22 1A A d5e e Vi 3K
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e IT PR B AR B FP SR T AR L — 2, AR
PETT 2 A  ty  VE R A8 B e A2 1 P
PHACH AR I3 3. 22.8. 14 t« km * « 4F 1, 2211
R AL AR ALK A 1Y 2.5 1. BRI 7E AU
e AR B 55 A 2R g i S — BRI O L T B B T
SR LR R ERH R,

AR TR, R R U 0N i TR XU AL T R (5. 68
tekm * e 1) AR DR g =LA B £k R AR
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TN AL R A XAy 3. 22 t« km * < 4E 71, 5
RERAE R TR AL H A (3,98 ¢« km ™ * « 4
AR AT AR T[R4k B o A i o S A 7 K
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