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3. Thickness and stable isotopic characteristics of modern seasonal 
climate-controlled sub-annual travertine laminas in a 
travertine-depositing stream at Baishuitai, SW China: implications 
for paleoclimate reconstruction 

A continuous high-resolution (monthly) record of stable isotopes (δ13C and δ18O) in a well 

laminated freshwater travertine deposited at Baishuitai, SW China from May 1998 to November 

2001 was presented.  The travertine exhibits clear annual bands with coupled brown/white color 

laminations.  Throughout field investigation, it was found that the thin (1.5~2.2 mm), brown 

porous lamina was formed in the monsoonal rainy season from April to September, whereas the 

thick (5~8 mm), dense white lamina was formed in the dry season from October to March.  The 

comparisons of lamina thickness and stable isotope signals in the travertine with the 

meteorological records allow us to constrain the relevant geochemical processes in the travertine 

formation under different climate conditions and to relate climate variables to their 

physico-chemical proxies in the travertine record. Sympathetic variations in lamina thickness, 

δ13C and δ18O along the sampled profile reflect changes in hydrogeochemistry, showing that thin 

lamina and low δ13C and δ18O values occur in warm and rainy seasons.  The decreased amount of 

calcite precipitation and low δ13C values during the warm and rainy seasons is caused by dilution 

of overland flow after rainfall. The low δ18O values are believed to be related to the rainfall 

amount effect in subtropical monsoonal regions. This process is thought to be markedly subdued 

whenever the amount of rainfall is lower than a given threshold. Accordingly, distinct minima in 

lamina thickness, δ13C and δ18O are interpreted to reflect events with above-average rainfall, 

possibly heavy floods, and vice versa. This study demonstrates the potential of freshwater 

travertine to provide valuable information on seasonal or even monthly rainfall variations. 
 

4. Comparative study of dissolution rate-determining mechanisms of 
limestone and dolomite 

The dissolution rate-determining processes of carbonate rocks include: (1) heterogeneous 

reactions on rock surfaces; (2) mass transport of ions into solution from rock surfaces via diffusion; 

and (3) the conversion reaction of CO2 into H+ and HCO3
-. Generally, it is the slowest of these 

three processes that limits the dissolution rate of carbonate rock. However, from experiment and 

theoretical analysis under similar conditions not only were the initial dissolution rates of dolomite 

lower by a factor of 3 to 60 than those of limestone, but also there are different dissolution 

rate-determining mechanisms between limestone and dolomite. For example, for limestone under 

the condition of CO2 partial pressures (Pco2) >100 pa dissolution rates increased significantly by a 
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factor of about 10 after addition of carbonic anhydrase (CA) into solution, which catalyzed the 

conversation reaction of CO2, whereas CA had little influence on dolomite dissolution. For 

dolomite, the increase of dissolution rate after addition of CA into solution appeared at Pco2 

<10000 pa. Moreover, the enhancement factor of CA on dolomite dissolution rate was much lower 

(by a factor of about 3). In addition, when dissolution of both limestone and dolomite was 

determined by hydrodynamics (rotation speed or flow speed), especially under Pco2<1000 pa, the 

dissolution of limestone was more sensitive to hydrodynamic change than that of dolomite. These 

findings are of significance in understanding the differences in karstification and relevant 

problems of resource and environment in dolomite and limestone areas. 
 
5. Seasonal, diurnal and storm-scale hydrochemical variations of 
typical epikarst springs in subtropical karst areas of SW China: CO2 
and dilution effects 

Two-year continuous pH, conductivity, temperature and water stage of the two typical 

epikarst springs, Nongla Spring and Maolan Spring (about 200 km apart) in subtropical karst areas 

of SW China were presented. Our primary study objective was to understand how karst systems 

respond hydrochemically to recharge at different time scales, and what the biogeochemical 

processes and controlling factors in the SW China epikarst environment are. A thermodynamic 

model was used to link the continuous data to monthly water quality data allowing the calculation 

of CO2 partial pressures and calcite/dolomite saturation levels on a continuous basis. Marked 

seasonal, diurnal and storm-scale variations were observed for pH, conductivity, CO2 partial 

pressures and calcite/dolomite saturation indexes of the springs, indicating that both springs are 

dynamic and variable systems. However, the coefficients of variation of these hydrogeochemical 

features tends to be in the order of seasonal>storm-scale>diurnal. The seasonal and diurnal 

variations of these features (higher conductivity and lower pH in summer and daytime; lower 

conductivity and higher pH in winter and nighttime) tend to co-vary with temperature which 

influences the production of CO2 in soils and water, thus being the driving force for the variations 

(CO2 effect). The storm-scale fluctuations occur during the spring-summer rainy days due to the 

storm events. Depending on the rainfall intensities, however, there are differences in magnitudes 

and direction of the variations of these features. At very high rainfall intensity, the dilution effect 

dominates the variations, characterized by the decrease in both conductivity and calcite/dolomite 

saturation of the springs, while soil CO2 effect determines the variations at lower rainfall intensity, 

characterized by increase in CO2 partial pressure and conductivity but decrease in pH and 

calcite/dolomite saturation. In a word, the hydrodynamic aspects together with 

hydrobiogeochemical characteristics need to be taken into account to correctly explain the 














