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Heavy Metal Concentrations in Mosses from Qiyi Glacier Region

MA Juan-juan'”, LI Zhen'

(1. State Key Laboratory of Cryosphere Science, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese
Academy of Sciences, Lanzhou 730000, China; 2. College of Resources and Environment, University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract; Heavy metal (Cr, Fe, Cu, Zn, As, Cd and Pb) concentrations were measured in 17 moss samples which were collected at
Qiyi Glacier Region in July, August and September, 2009 in a preliminary investigation of heavy metal pollution situation in this area.
The results indicated that heavy metal concentrations in mosses were relatively high and concentrations of Fe were at the highest level
(varied between 15 160. 00 and 34 960.00 pg-g™'), followed by Zn, Cu, Cr, Pb, As, with average concentrations of 169. 56,
134.81, 34.52, 26.16, 9. 15 pg-g~"'. Enrichment factor analysis and correlation analysis indicated that Fe and Cr in mosses mainly
stemmed from crustal dust, and concentrations of Cu, Pb, Zn and Cd were influenced by human activities; As was moderately enriched
which means As in mosses was mainly originated from anthropogenic pollution. According to the Global Data Assimilation System
(GDAS) meteorological data from the National Center for Environmental Prediction ( NCEP) of 2009 and the simulation of the
HYSPLIT v4.9 Model on 3-dimension back trajectories of air mass at Qiyi glacier district, several trajectories reflecting the main
characteristics of air flow were obtained based on the classification of cluster analysis on the hundreds of back trajectories. The back
trajectories revealed that atmospheric transport characteristics in the study area changed obviously by season. Compared to Spring and
Autumn, atmospheric transmission sources were relatively more in Winter and Summer. The main sources of atmospheric pollutants in
Qiyi Glacier region were transported from Jiuquan and Jiayuguan regions.

Key words : moss; heavy metals; enrichment factor; Hysplit v4. 9; atmospheric pollution
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Cu 6.6 5.942 0.793 As 1. 10 1. 185 4.73
Zn 18 16. 16 1. 063 La 0.57 0.473 0.811
®3 kIR EEENEESBEHEE ng-g'
Table 3 Concentrations of heavy metals in mosses from Qiyi Glacier region/pg-g "
R Cr Zn Cu As Fe Ph Cd
FARAE 53.56 1311.00 703. 60 13.70 34 960. 00 60.73 0.31
fFe/ME 20.78 47.17 4.22 5.52 15 160. 00 12.35 0.11
FHE 34.52 169. 56 134. 81 9.15 23237.06 26. 16 0.23
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Table 4 Mean concentration of chemical elements in the mosses from different regions/pg-g~

1

i X As Cd Cr Ph Cu Fe 7n SCRR
£kl 9.15 0.234 34.52 26. 16 140. 1 23237 169. 6 AR5
T 0.11 0.22 1.78 0.32 33.2 3.99 [27]
Hi 0.523 1.44 35.98 0. 691 9.295 768.77 214.7 [15]
demrR il 1.323 0.23 6.733 13.6 23.63 3765 82.76 [28]
£ =X 1. 887 10. 36 38.39 58.08 434.1 [13]
el 0.2 2 4.1 6.3 409 31.4 [29]
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Table 5 Pearson correlations analysis of heavy metals in mosses from Qiyi Glacier region

Cr Fe Cu Zn As Cd Pb

Cr 1 0.950 " * -0. 060 -0. 146 0.733** 0.579 " 0. 188
Fe 1 -0.130 -0.200 0.810" " 0.479 0. 154
Cu 1 0.973* " -0.365 0.436 0.857" "
Zn 1 -0.368 0.393 0.868 " *
As 1 0.237 -0. 105
Cd 1 0.716 " *
Pb 1
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Fig. 2 Heavy metal element enrichment factors calculated using

lanthanum( La) as the normalizing element in Qiyi Glacier region
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