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Mercury and selenium in arthropods and their bioaccumulation across food webs.
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Abstract: Seven different types of arthropods including nine species were collected from Wan-
shan mercury ( Hg) mining region and Leishan control site for Hg and selenium ( Se) analysis.
Stable isotopes 8" C and 8"’ N were also measured. Results showed that average concentrations of
Hg and Se in arthropods were 157+329 and 190+277 ng * g ' in Leishan respectively which
were much lower than the 5692+1472 ng * ¢! for Hg and 22204691 ng * ¢”' for Se in Wanshan.
Mercury concentrations in carnivorous species were significantly higher than those of herbivorous
animals from both Hg mining region and control site demonstrating Hg’ s ability to bicaccumu—
late across food webs. However Se did not show bicaccumulation in arthropods. A significant
positive correlation ( r=0.983 P<0.001) between Se and Hg was observed in samples collected
from the control site with a molar ratio of 2 : 1 but such a relationship was not found in the Hg
mining region. A positive correlation ( r=0.434 P<0.001) between 8" N with Hg showed that
8"N could better reflect the relationship among predators and prey than §"C did.
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Table 1 Statistic results of total mercury selenium §“C and §“N in arthropods from study areas
(ng+g™) (ng+ g™ 8C (%) 3N (%)
SHG 257~600 35782 462~1741 1105+306 -28.87~-28.66  -28.74x0.082 L.15~1.88 1.49+0.34
0.20~110 3726 15~96 3720
LHG 386~625 495+60 585~2814 1234+422 -25.26~-23.37  -24.24+0.78 1.80~2.62 2.150.28
3.5~74 30£17 14~92 56+27
FAM 1430~ 4340 2152+646 1004~5679 3936+1346 -28.71~-28.01  -28.44£0.24 2.05~3.73 2.90+0.54
4.3~87 27£19 13~112 53£30
BF 1080~2790 1876+416 1687~5961 3299+1221 -30.22~-29.67  -30.02£0.22 1.07~1.46 1.24£0.16
2.6~98 36225 12~402 90+76
GSB 212~1240 757+299 1038~ 1962 1461+258 -29.10~-28.68  -28.98+0.16 1.75~2.19 1.96+0.17
0.12~13 4.3+4.1 11~22 14£2.8
DF 1240~ 6230 2609+ 804 1071~4675 2489+812 -2522~-23.79  -24.19:0.37 6.97~7.65 7.36£0.23
107~827 612+180 160~962 599+247
S 1310~ 6640 3295+1283 979~ 1820 1387292 -26.83~-25.68  -26.28+0.59 7.12~9.09 8.11£1.0
10~104 60+30 22~231 12072
MS 10200~27700 17600+5736 1620~2449 2044280 -23.19~-22.95  -23.07£0.17 5.36~5.46 5.41+0.072
73~657 3042167 135~358 242493
LS 17600~29600 220903926 1265~5269 3028+1280 -28.13~-27.47  -27.87+0.28 7.04~7.42 7.26+0.16
952~1910 1354+417 770~ 1000 908+70
SHG- s LHG- ; FAM- : BF— ; GSB- s DF— ; SS— s MS- s LS- o
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Fig.3 Concentrations of °C and 3" N in arthropods col-
lected from the Hg mining region
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Fig.4 The correlation of 3°N and total Hg in arthropods
collected from the Hg mining region

Fig.5 The molar ratio of mercury and selenium in arthro-
pods from the control site
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