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1 S1—1, S1—3 N
Table 1 Water chemistry and carbon isotope values of springs S1—1,S1—3 and Baishui River
T/ DO/ EC/ [Ca?t ]/ [HCO7 ]/ 515C/
PH C mg/L uS/cm mg/L mg/L %,» VPDB
S1—3 6.89 7.4 7.03 937 177 638 —1.2
S1—1 6.89 11.0 1.11 1039 185 775 —1.6
8.45 10.0 8.15 183 36 122 —6.1
2 Do , DIC
“DO 7
DIC BaCO;
s WTW s 8" Coie
Multi 3430 . pH . (MAT252
(EO) (DO, 0. e
1°C,0.01 pH.1 pS/ecm  0.01 mg/L. V-PDB (%) 0
,»  pH 4 7 15%0,
, 1412 pS/
cm . 3
) pH
; 5% . 31 P1 P2 S1-3 8" Cpie
15 o
) S1—1 S1—3 5(a) S1—3¢( DIC) P1
, Ca*"  HCO7 P1 8" Core . 5(a)
by [Ca®" ]1.[HCOy; ] . ;
(EC ., [Ca®"] [HCO; ] ., P, .EC.[HCO7 ] [Ca*"]
Merck , ; ) EC,
0.1 mmol/L(6 mg/L) 4 mg/L, [HCO, ] [Ca’ ] C 2, DO
P co, (SI) . DO
WATSPEC L . WATSPEC , ; DO
[Ca®"] [HCO; ] , ;
b2 , DO .
DO , DO DO .
DO . DO 2.64 mg/L, DO
CcO,, 5.26 mg/L; DO
0,, DO e 3.94 mg/L(C 5(a)), DO
) DIC .
[HCO; ] o DIC
DO [HCO; ] , 0" Core
, [HCO; ] [HCO; ] C 3, 8" Cpre 2.34%,,
(DIC 8" Cpic 1.79%0.
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Table 2 Differences of hydrochemistry and §"*Cpc between inlet and outlet of P1 and P2 when fed by spring S1—3

P2

EC/ [HCO; J/ [Ca’t]/ DO/ 8V Cric/
uS/cm mg/L mg/L mg/L %, VPDB
P1 2 0.85 1.65 3.94 —1.24
P1 —50 —38.17 —10.09 —1.16 0.48
Pl —14.3 —10.85 —1.53 0.53 —0.05
P2 27 23.97 7.84 4.17 —0.59
P2 —34 —20.56 —3.26 —1.3 1.14
P2 —5.44 —0.33 —1.76 0.27 0.08
3 01 Cric .
5(b) S1—3¢( DIC) P2 . Peo, \EC.[HCO; ] [Ca’" ]
0" Coe o 5(b) 5 . . EC\[HC();]
., P1 , SI1—3 P2 [Ca®™ ] C 2), DO

P1

DO
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DO DO o o
DO 1.92 mg/L, DO DIC
2.13 mg/LC 6(b)), DO s 5" Cpre C 3.
3 P1 P2 S1I—1 8" Cpic

Table 3 Differences of hydrochemistry and 6" Cpic between the entrance and outlet of P1 and P2 when fed by spring S1—1

EC/ [HCO; / [Cazt ]/ DO/ 81 Cic/
uS/cm mg/L mg/L mg/L %, VPDB
P1 —113 —79.1 —22.6 —0.78 —0.64
P1 23 16.1 1.6 3.76 0.72
P1 —79 —55.19 —15.77 1.02 0.16
P2 —27 —18.9 —5.4 —0.42 —0.22
P2 10 7 2 1.25 0.53
P2 —10 —7.06 —2.02 0.33 0.19
3 01 Coic
4 o 7(d) P2 DO
DO DO
4.1 DO S1—1 P2
5 6(h) ( )
Py, JEC.[HCO; ] [Ca*'] : ’ DO ’ »S1
[7—8] —1 P2 , P2
o, : Peo,  EC, - Pl
[HCO; | [Ca*"] R . . ’ bo bo
Do , DO « 7
CO, HCO- . ’ EC. (a) 7(c)); P2 S1—3 , DO
. DO o
[HCO; ] [Ca*" ] [s1
4.2 DIC
5 6 P1 P2 DO
B 1.2.1 S1—3 8" Core
, DO .
, DO '
. 5(a) 5(b) S1—3¢( DIC)
’ enry 9813CI)](‘, ’ 813 CI)IC
DO s
¢ 813CDIC S (
DO s )
DO , P1 P2 . BC
. 7 P1 P2 DIC CO, 8" Cpie
(S1—1 S1—3) , DO o 7 (11, DIC
(a). 7(b 7(c) DO 2C, 8" Core s ’
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Fig.7 Comparison between calculated DO values and real DO values of P1 and P2
when fed by springs S1—1 and S1—3, respectively
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Table 4 " Biological contribution ratio of DIC' of
two pools fed by two water sources
“DO ” /%
S1—3 P1 3.26 0.77 0
S1—3 P2 3.86 1.03 0.034
8 S1—3 PL §"Cuc S1—1 P1 1.07 0.42 0.022
45 S1—1 P2 0.42 0.13 0
Fig.8 Diurnal variations in 6" Cpc of P1 fed by spring S1—3
(time at outlet is 45 minutes shifted ahead the real time) 5
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Theoretical calculation of aquatic photosynthesis contribution ratio
and the controlling factors of diurnal vatiations of hydrochemistry
and & Cpc in the outlets and inlets

of travertine pools at Baishuitai, Yunnan, China

ZENG Zhenyu'? ,YAN Hao',SUN Hailong®',LIU Zaihua'
(1.State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang s Guizhou 550081, China ;
2.University of Chinese Academy of Sciences, Beijing 100049, China ;

3.Institute of Karst Geology » CAGS/Ministry of Land Resources and Guangxi Key Laboratory of Karst Dynamics s Guilin s Guangxi 541004, China)

Abstract Travertine is a common secondary chemical sediment in karst areas, also one of the continental
high-resolution climatic archives. Its formation is often associated with aquatic plants, whose metabolism can
likely change hydrochemistry and carbon isotopic composition of dissolved inorganic carbon (DIC), thus af-
fecting the carbon isotopic composition of travertine. However, the influence of micro-environment caused by
aquatic plants is usually ignored when reconstructing paleoenvironments using carbon isotopic composition of
travertine. A method of combining on-site high-resolution monitoring and in-situ titrating with measurement
of samples in laboratory was used in present study to investigate the influence of submerged plant on hydro-
chemistry and carbon isotopic compositions of pool water. The results show that when pools were fed by low
DIC concentration water (S1—3), the §"Cpc difference between the outlet and inlet of the pool reflects the
control of hysteresis effect, while fed by high DIC concentrations water (S1—1), the §" Cpdifference be-
tween the outlet and inlet of the pool indicates the control of degassing effect. Because of the existence of the
reservoir effect, the influence of metabolism of submerge plant on § Cpcis small.

Key words hydrochemistry, carbon isotope, submerged plants, photosynthesis, degassing effect



