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Zinc isotope characteristics in the biogeochemical process of karst plateau lakes
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Abstract : The Zn isotopic compositions of SPM (suspended particulate materials) and biological samples from the Hongfeng Lake and
the Aha Lake as well as their main branches w ere analyzed with multiple collector inductively coupled plasma-mass spectrometry. The
results show that the vanations in Zn isotopic composition of SPM in the Aha Lake and in its main branches are — 0. 18 Yo~ 0. 27 o
and — 0 1770~ 0. 46 %o respectively, while the variations in the Hongfeng Lake and in its main branches are —0. 29%0~ 0. 260 and
— 0. 04%0~ 0. 48%0 respectively, indicating that the heavy zinc isotopes are enriched in the SPM in their branches. The zinc isoto pe
compositions in biological material show a larger variation from — 0. 35%0 to 0. 57 %4 suggesting that different materials from the la-
custiine ecosystem have their respective unique isotopic signatures. It is shown that the zinc isotope composition in the Aha Lake is
mainly controlled by the water inputs from the catchment, and hence the zinc isotope composition can be used as a good tracer of
source materials. It is also found that Zn variation versus chlorophyll contents shows positive correlation (R= 0. 97) in the
Hongfeng Lake in summer, which can be probably ascribed to the process of adsorption or absorption of zinc onto algae. In addition,

the zinc isotope ratio of SPM in the Hongfeng and Aha Lakes in summer is low er than that in winter, implying that the atmospheric

deposition might have served as another significant source of lighter zinc isotopes. Moreover, the variation of 8Zn values in biological
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material is wider than that in SPM, indicating that inorganic pocesses controlling zinc isotope fractionation should be of subordinate

importance compared with biological factors.

Key words : zinc isotope ; SPM (suspended particulate materials) ; biological sample ; tracer
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Fig. 1 Sampling locations in Aha and Hongfeng lakes
1 mg/ L
Table 1 Hydrochemical characteristics of water bodies in Aha and Hongfeng lakes
pH v C /a HCO; crt NO,  S03 K" Na® Ca?" Mg Chhla( gL !
8.19 16. 95 0. 325 311.08 7.77 6. 48 97.23 3.59 6. 10 54. 41 16. 23 42.16
7.87 15. 59 0. 44 363.51 11.10 5.31 221.12 4.60 9.94 105.61  21.43 8.58
. s .pH DO ( 10cm 47 mm, 0454m
), 10 L R
; 1.5 L Millpore s
3 (Chla) s LS5L ,
HeCh 200 .
HF ,
2% HNO3 . s Tessier
2 (1979 (2006) .
3
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