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Abstract: C,s highly branched isoprenoids ( HBIs) are generally regarded as biomarkers signaling diatoms and have been widely
detected in lakes in the lower-middle reaches of the Yangtze River recently. The lakes in Yunnan Provinces are rich and diverse in
diatoms, whereas the reports on C,sHBIs still very limit. In this study, we first detected Cys,  HBI and C,5, HBI in sediments of
Lake Erhai, and further revealed the potential biogeochemical significance of C,5sHBIs by comparing the spatial differences of the
proxy and other underlying factors such as TOC, TN, water depth, etc. The isomers of both C,s5, ) HBI and C,s,, HBI were not de-
tected in all surface sediments in Lake Erhai. The concentration of C,5HBIs was 11.18 png/g(TOC) , which was much higher than
those in eutrophic Lake Taihu and similar with those in Lake Chenghu. The concentration of C,s,, HBI increased from the north to

the south in Lake Erhai, while inverse trends for the concentration of Cyps,, HBI. C,5,, HBI in Lake Erhai might come from certain
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predominant diatoms in the southern lake. In sediments with lower concentration of C,s ,HBI (<0.4 pg/g), there existed a weak
positive correlation between C,s,; HBI concentration and Cys,, HBI concentration, while in some shallow areas, the concentration of
C,s5,, HBI was high (>0.4 pg/g) and the concentration of Cys,, HBI was low. Besides, the correlation between Cys HBIs concentra-
tion and TOC/TN displayed distinct spatial differences. In the northern part of Lake Erhai, C,5,; HBI-sourced diatoms might be in-
hibited by a large amount of nitrogen and phosphate fertilizer inputs related to agricultural activities. In the central part of Lake Er-
hai, the concentration of C,s HBIs showed a weak positive correlation with TN, but no correlation with TOC, indicating that the un-
derlying control factors of the C,5HBIs-sourced diatoms were relatively complex. In the southern part of Lake Erhai, a strong posi-
tive correlation could be observed between C,s,; HBI concentration and TN, and between C,s, | HBI concentration and TOC. But the
correlations between Cys , HBI concentration and TN, and between Cys,, HBI concentration and TOC were weak. The presence of
Cys,  HBI in the southern part of Lake Erhai could track eutrophication conditions, which was different from those observed in the
middle and lower reaches of the Yangtze River. Meanwhile, C,s , HBI might be contributed from the diatoms also producing C,s.
HBI and other diatoms adapted to live in shallow water, so C,s,, HBI was strongly affected by the hydrological conditions.
Keywords: Lake Erhai; surface sediment; highly branched isoprenoids; diatom; eutrophication; water depth
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Fig.1 Location and geographic information of Lake Erhai (a) and sampling sites of surface sediments (b)
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Attached Tab. | Bulk characteristics and C2sHBIs from surface sediments of Lake Erhai

B 3 G ki  TOC  TON TN CpsqHBI  CpspHBI  CpsHBIs  CosHBU/
SR /°N I°E /m 1% 1% 1% Ang/e) Ang/e) fpg/g)  CosyHBI
SI 259586  100.1478 2.8 3.05 0.26 137 0.07 0.61 0.67 9.28
S2 259520  100.1496 5.0 2.94 0.31 121 0.05 0.48 0.53 9.25
S3 259428  100.1496 7.0 2.61 030 072 0.11 0.45 0.55 420
S4 259322 100.1517 105 2.67 033 0.67 0.13 0.19 0.33 1.44
S5 259075 100.1627 121 2.70 033 073 0.17 0.22 0.39 1.25
S6 258871  100.1699 104  3.17 038  0.86 0.14 0.22 0.36 1.58
S7 258523  100.1594 6.8 3.47 036 051 0.06 0.06 0.12 0.95
S8 258564  100.1749 114  3.79 047 081 027 0.26 0.54 0.97
S9 258650  100.1920  13.0 292 036 081 0.23 0.19 0.43 0.84
SI0 258619 1002088 103 2.30 031 0.57 0.09 0.06 0.15 0.72
SI1 258611 1002141 5.8 3.65 049 094 0.12 0.60 0.72 5.06
SI12 258474 1002030  12.5  3.44 039  0.84 0.14 0.16 0.30 1.10
SI13 258366  100.1969  12.5 3.15 036 050 0.05 0.06 0.11 1.11
S14 258264  100.1914 200 450 055 087 0.05 0.05 0.10 1.17
SI5 258133  100.1866  20.6  4.60 054 063 0.16 0.25 0.41 1.53
SI6  25.8044  100.1460 7.6 2.67 030  0.62 0.04 0.13 0.16 3.36
S17 258096  100.1468 102  3.02 035 078 0.08 0.08 0.16 1.03
SI8 258048  100.1662  17.3  4.49 055  0.96 0.04 0.14 0.18 3.95
S19 258019  100.1841 193 426 0.52 1.01 0.22 0.28 0.51 127
S20 257975 1002012 187 482 0.60 1.03 0.14 0.16 0.30 1.13
S21 257953 1002097 158  3.69 046  0.90 0.08 0.09 0.18 1.12
S22 257956 1002173 115 422 0.54 1.02 0.14 0.17 031 1.18
S23 257810 100.1859 177 441 0.51 1.04 0.23 0.34 0.58 1.45
S24 257630  100.1846 148  3.35 029 088 0.28 0.29 0.57 1.00
S25 257492 100.1813 126  3.26 029  0.96 0.30 0.29 0.58 0.97
S26 257397 100.1768 8.0 2.99 029 0.0 0.15 0.40 0.55 2.71
S27 257326 100.1885 7.1 4.07 0.39 1.15 0.27 0.47 0.74 1.74
S28 257313 100.2048 9.8 3.29 031 0.87 0.55 0.20 0.75 0.36
S29 257278  100.2228 8.8 3.44 032 098 0.31 0.15 0.46 0.49
S30 257241 1002312 6.3 3.02 028  0.90 0.23 0.12 0.36 0.53
S31  25.6903  100.2286 7.1 3.30 029 088 0.25 0.14 0.40 0.56
S32 256809 1002250 6.8 3.25 029  0.96 0.19 0.09 0.27 0.48
S33 256631  100.2328 7.0 3.49 0.31 0.95 0.19 0.10 0.29 0.55
S34  25.6496  100.2456 8.5 3.50 0.33 1.00 0.30 0.14 0.44 0.45
S35 256403 1002531 103 3.49 0.32 1.01 0.21 0.12 0.33 0.56
S36  25.6341 1002579 123 3.27 030 095 031 0.24 0.55 0.75
S37 256285 1002631  13.1 281 026 071 0.10 0.07 0.17 0.75
S38  25.6262  100.2658 5.8 2.18 020 047 0.04 0.12 0.16 3.20






