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Fig.1 Geology of the Pearl River and sampling sites
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14 Table 1 Information for sampling sites in the Pearl River
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2
Fig.2  Spatiotemporal variations of geochemical characteristics of the Pearl River water
2
Table 2 Detected lipid biomarkers and calculated proxies in the Pearl River
SSFA BSFA MUFA PUFA 28A° 2 29A5  27A%/(29A° 2 TAR,, Pl c17
1% 1% 1% 1% /(pe/l) /( pe/l) +29A%) ' ) /( pg/L)
XJ1 72.0/63.2 2.2/9.6 19.7/10.6 6.1/16.6 1.2/0.7 0.2/0.4 4.79/3.56  0.38/0.46 1.56/2.01 296.3/208.6
XJ2 66.5/49.6 8.3/18.2 17.5/12.6 7.7/19.6 1.5/0.8 0.4/1.1 4.32/3.12  0.61/0.72  2.09/3.06 255.3/158.8
BPJ1 60.3/52.2 8.411.5/ 16.5/13.9 14.7/22.4 0.9/0.6 0.2/0.5 3.53/3.11  0.55/0.61 2.12/2.49 266.3/188.5
XJ3 61.2/58.3 4.1/5.1 23.8/21.6 10.8/15.0 1.7/1.5 0.1/0.2 7.29/6.89  0.26/0.29 1.18/1.61 311.2/278.5
XJ4 65.4/55.6 3.8/14.7 19.2/15.2 11.6/14.5 0.9/0.6 0.2/0.6 3.90/3.01 0.47/0.51 2.92/4.03 216.3/156.6
L1 55.0/58.9  21.7/24.8 10.0/5.5 13.4/10.8 0.4/0.4 0.2/0.8 1.45/1.22 0.48/0.41 2.28/3.56 35.6/31.1
LJ2 77.1/73.9 3.7/9.7 14.8/15.3 4.4/1.1 0.4/0.5 0.2/0.4 0.81/0.89  0.52/0.58 4.99/5.01  35.6/28.2
LQJ1 62.9/64.8 12.7/16.8 6.6/5.1 17.8/13.3 1.1/0.6 0.3/0.4 2.79/2.81 0.61/0.73 3.79/4.28 163.2/112.6
YJ1 53.5/49.0 10.8/22.1 13.7/10.8  22.1/24.7 1.5/1.1 0.2/0.7 1.89/1.68  0.59/0.61 3.43/3.98 243.2/146.3
XJ5 62.2/64.9 4.8/8.9 12.8/14.2  20.1/12.0 0.6/0.6 0.3/0.3 2.02/2.88 0.52/0.66 2.88/2.58 189.0/136.1
GJ1 62.7/58.2 17.2/19.5 8.7/13.2 11.4/9.1 0.4/0.4 0.2/0.4 0.67/0.56  0.49/0.51 3.32/2.96 47.7/61.9
GJ2 63.3/70.1 16.5/15.8 7.2/9.8 13.0/4.3 0.7/0.9 0.2/0.4 1.59/1.41 0.46/0.55 3.52/4.12 69.9/72.8
XJ6 58.6/53.3 12.2/15.2 15.6/8.5 13.6/23.0 1.3/0.6 0.3/0.5 1.99/1.58  0.51/0.62 2.33/2.80 68.0/50.1
BJ 72.5/68.2 6.4/10.2 11.7/11.3 9.5/10.3 0.9/0.5 0.4/0.5 0.89/0.93  0.68/0.75 4.71/5.06  88.8/68.3
DJ 63.9/53.6 10.1/16.0 9.9/10.1 16.0/20.5 0.3/0.4 0.4/0.6 1.11/1.21  0.72/0.81 3.16/4.88  45.2/39.8
mean 63.8/59.6 9.5/14.1 13.9/11.8 12.8/14.5 0.9/0.7 0.3/0.5 2.60/2.32  0.52/0.58 2.99/3.49 149.3/115.8
“ “7 . SSFA( ) BSFA( ) MUFA( ) PUFA(

TFA(

o
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3 ( S as \DO) ( HCO3-TSS)
Fig.3 Spatiotemporal variations of phytoplankton bioactivity ( biomass Chl a OD680 DO)

and environmental ( HCO; .\ TSS) characteristics of Pearl River water

4
(Cl16: lw Cl18: 2w C16: lw/C18: 2w )
Fig.4 Spatial distributions of percentages of autochthonous and allochthonous OC and the hydrochemical and biological indices
( C16: lw derived from autochthonous production while C18: 2w derived from terrestrial plant via fluvial erosion. C16: 1o/C18: 2w

ratio was used to evaluate the relative contribution of algal vs. terrestrial plants)
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Fig.6 Relationship between phytoplankton activity ( biomass or Auto%) and TSS
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Organic Carbon Source Tracing and DIC Fertilization Effect
in the Pearl River: Insights from Lipid Biomarker

YANG Mingxing' > LIU Zaihua' SUN Hailong' YANG Rui' CHEN Bo'"

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang
550081 China; 2. School of Resource and Environment Engineering Guizhou Institute of Technology Guiyang 550003 China;
3. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: The photosynthetic conversion of dissolved inorganic carbon( DIC) into organic carbon( OC) by aquatic phototrophs in rivers
may serve as a potential carbon sink especially in the carbonate rock areas. In this study source-specific biomarkers in association
with chemical compositions and phytoplankton proxies in water samples collected during different seasons from the typical carbonate are—
a Pearl River were analyzed to determine OC sources. Quantitative organic source assignments of water samples were conducted using
lipid biomarkers( fatty acids sterols and n-alkanes) .The percentage contributions of allochthonous and autochthonous sources were
calculated to create a synopsis of the sources of organic material throughout the region. Finally impacts of lithology and climate on the
carbonate—related carbon sink were discussed based on the water-rock-soil-air-organism model. Results showed that: ( 1) Lipid biomark—
ers can be a useful tool in tracing organic sources. The calculated average autochthonous OC( based on fatty acids) in different seasons
were approximately 65%( winter) and 54%( summer) of the total OC indicating intense in-river primary productivity in the Pearl River;

(2) Autochthonous organic sources were positively correlated with DIC concentrations which could be a DIC fertilization effect. This
phenomenon is also shown by the growth of phytoplankton which demonstrated a coupled process that consumed DIC source for their
bloom and produced specific lipid organic sources; ( 3) During the wet( summer) season increasing rain water diluted the concentration
of DIC and caused intense flushing of allochthonous sources which decreased the autochthonous OC by weakening the fertilization
effect on the photosynthesis process and increased allochthonous sources and hence leading a lower autochthonous ratio; ( 4) High TSS
on the water surface blocked sunlight and then reduced the production of phytoplankton. However low TSS concentration apparently
promoted photosynthesis activity by offering nutrients and growth room.

Key words: lipid biomarker; autochthonous carbon source; carbonate weathering; DIC fertilization effect; Pearl River



