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Abstract : Amblystegiaceae , Drepanocladus aduncus (moss) was the main species of plants growing in Xihu
Lake, Chinese Antarctica Great Wall Station. Through Neutron Activation Analysis(NAA), the contents
of 22 chemical elements in the plant samples are measured respectively. Based on the results, the
biogeochemical features including elements contents, accumulation, relationship and nutrient source are
discussed in the paper.

Xihu lake core was 1.46 meters long, collected by Professor Zhao Junlin joining the 15th China
Science Survey Team to Antarctic in 1998~1999. The core was directly picked into PVC tube with 12cm
diameter and reserved under {reezing condition. After describing the outward features of the core, the core
was divided into samples at lcm intervals. Under the super clean condition, the plant remains were
selected out of the sediment samples with plastic tweezers. Then the plant samples were repeatedly
washed in clean water and alcohol solution with different concentrations for getting rid of mud particles.
Finally, the clean plant samples were analyzed with NAA technology by collaborators in the Institute of
High Energy Application, Chinese Academy of Science.

The average content of chemical elements in order of abundance in the plant samples is:Fe>>Ca>>Na
>Sr>Ba>Nd>Ce>Zn>La>As>Sc>Co>Cr>Sm>Yb>Eu>Tb>U>Lu>HI{>Sb>Th. The
contents range of the abundant elements such as Fe,Ca.,Na is 745.83mg/kg (2.67%); The middle
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abundant element Sr, its average content is 109. 33mg/kg.while Ba is only 50. 35mg/kg; For the trace
elements of Nd, Ce. Zn, La, As. Sc, Co, Cr, their contents range is 10.97 ~ 49. 65mg/kg; And the
ultramicroelements such as Sm,Yb.Eu.Tb.U,Lu,Hf.Sb,Th. their contents changed in 0. 12~ 8. 14mg/
kg. Meanwhile, It is found that on the vertical section of lake core, contents of chemical elements in plant
change greatly. for instance, the variance coefficients of chemical contents are from 21.1% to 90.4%.

After calculating plant enrichment factors of the 22 chemical elements , It is concluded that the rare
elements, U, As are the favor nutrient elements , Ca,Co,Sc are welcomed, and Th,Hf,Na are difficultly
assimilated by the plant.

The results show no positive relationship between elements contents of aquatic plant and that of the
sediment on the same deposit layer of lake core. For the soluble nutrient elements in lake water are more
preferably assimilated by the plant than the mineral ,adsorptive or exchangeable elements in sediment.
Therefore, the lake soluble elements are the direct nutrients for plant.

Through cluster analysis to the elements, it is concluded that correlations among elements of rare
elements, Ca,Zn,U or As,Fe,Co are intimate, and such elements take similar nutrient roles for the plant.

Particularly, results show that eight rare elements are coexisted in aquatic plant as to terrestrial plants.
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Table 1 Chemical elements’ content of aquatic plant from Xihu Lake, Antarctic

Element La Ce Nd Sm Eu Thb Yhb Lu Ca(%) Na Cr
Average 31.53 46.83 49.65 8. 14 3. 00 1.89 5. 09 0. 88 2.50 745.83 10. 97
Total SD 12.97 21.72 17.29 3. 60 1.17 0.72 1. 80 0.27 0.71 498.09 3.99

. .. 41.12  46.38 34.82 44.24 38.89 38.40 35.30 30.49 28.59 66.78 36. 36
Variance coefficient

Element Fe(%) Co Hf Sc Th U As Zn Sh Ba Sr
Average 2.67 17.46 0.45 17.50 0.12 1.07 31.08 36.02 0. 37 50.35 109.33

Total SD 0.82 15.78 0.12  9.64 0. 04 0.44 13.76 24.35 0. 08 10.22  26.98

. . 30.55 90.40 26.80 55.07 31.87 40.71 44.29 67.60 21.10 20. 29 24.68
Variance coefficient
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Table 2 Enrichment coefficient of chemical elements in aquatic plant from lake sediment, Antarctic

Element La Ce Nd Sm Eu Thb Yb Lu Ca(%) Na Cr
Water plant 31.53 46.83 49.65 8.14 3. 00 1. 89 5.09 0. 88 2.50 745.83 10.97
Lake sediment 13.59 23.42 21.83 4.44 1.72 0. 88 2.52 0.39 3.22 17000.00 33.26

. .. 2.32 2. 00 2.27 1.83 1.74 2. 14 2.02 2.25 0.78 0. 04 0.33
Enrichment coefficient

Element Fe(%) Co Hf Sc Th U As Zn Ba Sr
Water plant 2.67 17.46 0.45 17.50 0.12 1.07 31.08 36.02 50.35 109. 33
Lake sediment 5.47 22.41 3.22 29.81 1.32 0.60 17.18 88.53 173.87 363.10

- - 0. 49 0.78 0.14 0.59 0. 09 1%79 1.81 0.41 0.29 0. 30
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Fig. 1 Comparison of chemical elements between aquatic plant remains and lake sediment
3
Table 3 Correlation of chemical elements between lake sediment and the aquatic plant on the vertical section of Xihu

core, Antarctic

Elements in plant

Elements in sediment Ca Na Fe Co Cr As Zn
Ca 0.15 0.21 0.02 0. 44 0.01 —0.20 0.07
Na 0.03 0.26 0.22 0.43 —0. 04 0. 00 —0.02
Fe 0.29 —0.26 0. 34 0. 40 —0.63 0. 32 0.25
Co 0.27 —0.02 0.52 0.62 —0.43 0.37 —0.07
Cr —0. 30 0. 06 0.07 0.10 0.11 —0.08 —0.17
As 0.10 —0.22 —0.07 —0.07 —0.30 0.13 0. 08
7n 0.22 —0.25 0.01 0.01 F—0., 35 0.21 0.08
8 s ts, Ca.Zn, U
(s,
o Zn s
. U s u . .Ca.Zn.U
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Fig. 2 Clusters graph of chemical elements in aquatic plant of Xihu,Antarctic
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