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Abstract: Six families of mosses consisting of seven species were collected from Wanshan mercury
( Hg) mining region for Hg concentration analysis. Simultaneously the total gaseous mercury
( TGM) concentrations were in situ measured at some moss sampling sites. Results showed that the
mean concentration of Hg in mosses was 80 46 pgeg ™' with a range of 0. 96—126 pgeg™' which
was heavily impacted by chemical plants pertaining to Hg productions like mercuric chloride catalyst

production and abandoned catalyst recycling. A positive correlation between Hg in mosses and its
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corresponding ambient air TGM was observed with a coefficient r =0.93(n =12 P =0.01030) in
linear fitting r=0.96(n =12 P =0.01169) in polynomial fitting and r =0.96(n =12 P =0.
00469) in logarithmic fitting. Using the estimated concentrations of TGM from the logarithmic fitting
equation the pattern of TGM spatial distribution was consistent with that of Hg in mosses. Therefore
moss can be considered as a biological indicator of atmospheric Hg pollution and was proved by a
quantitative / semi-quantitative method in the research. This study provides a new methodology for the
evaluation of atmospheric Hg pollution in contaminated sites.

Keywords: moss TGM fitting pattern biological indicator.
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Fig.1 The sampling sites for moss in study area
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Table 1  Distribution of total mercury in mosses in Wanshan Guizhou mercury mine( wg*g™")

Sites Mean/( wgeg ') Min/( pgeg™") Max/( pgeg~') Main species Sample number
80 +46 22 126 Thuidium kanedae Brachythecium buchananit 6
12 11 3.7 40 Entodon acutifolius  Brachythecium buchananii 10
9.0+£3.2 4.9 17 Brachythecium buchananii 4
1.3 — — Hypnum plumaeforme 1
4.4+1.4 3.3 6.4 Brachythecium buchananii 4
6.7+4.8 2.3 16 Brachythecium buchananii 13
4.3+1.7 2.7 6.2 Brachythecium buchananii 10
4.9+2.5 1.9 11 Brachythecium buchananii  Thuidium kanedae 11
5.3+1.9 4.0 6.7 Brachythecium buchananii 2
4.8=x1.1 4.0 5.6 Brachythecium glareosum 2
3.7+0.10 3.7 3.8 Brachythecium buchananii  Thuidium kanedae 2
3.7 — — Thuidium kanedae 1
5.1x0.97 4.3 6.2 Entodon acutifolius 3
5.4 — — Hypnum plumaeforme 1
0.27 — — Hypnum plumaeforme 1
5.9+1.5 3.4 7.2 Pylaisiella curviramea 5
6.1+1.3 4.9 7.5 Brachythecium buchananii 3
3.0 — — Brachythecium buchananii 1
2.8+0.34 2.6 3.0 Thuidium kanedae 2
0.97 £0.02 0.96 0.99 Hypnum plumaeforme Thuidium kanedae 2
0.25 km
121 £7.9 pgeg™’ 0.5 km 39 £16 pugeg™ 1.3 km
4.0£0.73 pgeg (1.
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70% 2 14
30—15590 ng*m ™’  Wang 18—
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2.8 ngem ™ * .
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2.2.2
N T
R*=0.9817(n =10 P <0.0001)
12
2 r=0.93 P=0.01030 r=0.96 P=
0.01169 r=0.96 P =0.00469.
2 3
Table 2 Parameters of three curve fittings
- . r P n
Fitting type Equation
Y=2.414X +19.89 0.93 0.01030 12
Y =7.796X —0.06357X> —7.802 0.96 0.01169 12
Y =88.749In( X +6.685) -188.234 0.96 0. 00469 12
(r>0.90 P<0.05)
2 Al
2.2.3
3 3 0.96
Y =88.749 xIn( X +6.685) —188.234 (n

Y (ng'm™) X (peeg™).
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Fig.3 Spatial distribution of mercury in mosses( a) and TGM after calculating( b) in study area

( Conclusions)

(1) 0.96—126 pgeg™'
; 4.3—429 ngem ’ . .
(2) r=0.93 P =0.01030
r=0.96 P=0.01169 r=0.96 P =0.00469.
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