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Fig.l Sampling locations in Lijiang River catchment
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Table 1 Basic hydrochemical parameters of the Lijiang River
. EC/ HCOy]/ DO/ CO,/ CO, (aq)/ Chl-a/ DOC/
P JC oH [HCOs] pCO; > (aq)

(1S/cm) (mg/L) (mg/L) pa (umol/L) (ug/L) (mg/L)

DRJ 11.1~25.7® 7.1~8.2 59.7~123.1 30.5~73.2 8.0~11.3 21.4~294.4 11.0~97.1 0.31~0.68 0.7~1.2
19.5® 7.6 85.8 45.8 9.5 169.0 61.6 0.53 0.9

Lo 11.3~28.3 7.9~8.4 190.8~325 103.7~146.4 7.8~11.1 41.9~145.7 16.9~68.3 0.20~1.99 1.0~1.7
20.1 8.2 235.7 122 9.8 93.9 38.4 0.89 1.3

XRJ 11.1~22.4 6.9~8.0 27.7~56 18.3~30.5 4.1~9.9 22.0~286.6 11.2~137.6 0.03~0.87 0.8~1.0
17.1 7.3 40.1 259 7.7 166.9 69.8 0.34 0.9

GTI 12.8~29.1 8.1~9.1 150.1~276 67.1~134.2 9.9~15.9 35.4~59.6 2.1~19.1 0.38~1.53 1.7~3.1
21.3 8.5 184.4 91.5 12.5 44.8 12.9 0.83 24

THI 12.1~32.7 7.3~7.9 214~390 73.2~115.9 6.5~8.7 125.3~549.4 48.0~228.9 1.04~2.42 2.2~3.6
21.6 7.6 284.8 99.1 7.2 287.3 107.8 1.53 29

GL 13.1~32.7 7.3~9.0 140.7~257 67.1~97.6 8.2~12.0 9.7~529.2 2.6~215.9 0.47~18.91 1.9~2.9
22.5 8.0 188.4 83.9 10.6 178.8 72.2 5.59 2.4

LF 13.6~31 7.6~8.3 306~471 128.1~231.8 5.6~10.5 106.2~600.9 50.0~172.9 0.74~1.20 1.7~2.4
22.3 7.8 385.0 199.8 7.9 353.0 118.5 0.97 2.1

T 16.5~26.3 8.3~9.0 92.4~226 42.7~140.3 9.3~11.9 4.4~59.2 1.4~24.1 0.16~2.86 0.7~0.8
21.4 8.6 191.1 108.3 10.3 36.9 14.4 1.02 0.8

Gy 17.5~29.8 8.1~8.7 209~321 122~183 10.3~15.3 33.0~110.6 13.7~44.2 0.60~10.10 0.8~0.9
23.1 8.4 269.0 154.0 12.1 69.1 249 3.18 0.9

vs 15~31.7 8.4~8.8 170.8~338 76.3~183 7.4~13.7 16.2~45.9 6.8~17.5 0.22~1.33 1.2~2.0
23 8.6 234.2 121.2 10.8 31.7 11.1 0.76 1.6

YLH 14.3~31 8.0~8.2 269~355 170.8~219.6 10.3~10.6 129.7~172.7 39.4~65.1 0.47~1.76 1.1~1.3
22.3 8.1 310.8 186.1 10.5 145.2 53.6 0.82 1.2

IBH 14.2~31.2 7.7~8.0 192.1~246 97.6~109.8 7.0~10.4 109.3~212.0 37.5~72.2 0.32~3.08 1.8~2.0
222 7.9 211.7 103.7 8.7 140.8 51.1 1.05 1.9

T BB RIAEAIR/IMIE; (0)ZHA .

] A Wy 25 S80S TR 2K T80 g iy 2
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XRIJE TRERRER A i 2 B, FILDRIFIXRIApH
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Fig.2 Spatiotemporal variations in physiochemical properties of the Lijiang River
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Fig.3 Spacialtemporal in the phytoplankton community structure and primary productivity (chlorophyll-a) in the Lijiang River catchment
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Fig.4 Correlation coefficients between primary productivity and environmental factors in the Lijiang River basin
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Nutrient Limitation of Biological Carbon Pump in Karst Rivers and
Implications for Eutrophication Mitigation:
A Case Study of the Lijiang River Basin

CHAI Qinongl’z, XUE Yunfengl’z, SUN Hailongl, HE Haibol, MA Zhen® ,
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Abstract: The biological carbon pump (BCP) is a key mechanism in forming long-term stable carbonate weathering carbon sinks.
Eutrophication represents a distinct phase of the BCP, characterized by poor water quality and dominance of harmful cyanobacteria. In karst
waters, limiting nutrients for the BCP extend beyond nitrogen and phosphorus to include carbon. Preliminary studies have been made in
karst simulation experiments, and lakes/reservoirs on carbon fertilization (carbon limitation) of the BCP and its mitigation of cyanobacterial
eutrophication, yet case studies in karst rivers remain scarce. In this study, water samples were systematically collected in a typical karst
river, the Li River basin, from 2022 to 2023. The results revealed that spatial heterogeneity in hydrochemistry among monitoring sites
contribute to lithology of basin. Seasonal dynamics in hydrochemistry reflected the combined influence of the dilution effect and the BCP
effect. The primary productivity of water in Lijiang River was limited by Phosphorus firstly, then Carbon. Contrary to previous studies, a
positive correlation was found between the ratio of cyanobacteria to (green algae + diatoms) and dissolved CO,, which may contribute to
the cyanobacterial genetic diversity of CO, Concentrating Mechanism (CCM), physiological flexibility, and hydrodynamic conditions.
Consequently, interventions such as artificial CO, enrichment to enhance BCP and alleviate eutrophication in karst waters should be
approached with caution, especially in rivers that have not reached eutrophic conditions.

Keywords: karst river; biological carbon pump; nutrient limitation; carbon sequestration; eutrophication alleviation



