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Preliminary Study on the Accumulations of Heavy Metals

at Shanlanqiao Cave Guizhou Province

MEI Jie LI Dao-Hong"~ XU Cheng—Xiang
(School of Life Sciences Guizhou Normal University Guiyang 550001 China)

Abstract: We sampled invertebrates water and soil at Shanlanqiao Cave Anshun County Guizhou Province
in June 2009. We identified 25 species belonging to 12 families 7 orders 4 classes and 2 phyla from 637
samples and grouped them into spiral shells millipedes Opiliones Diestrammena marmorata Orthomorpha 5
groups. We measured the content of 8 heavy metals Pb Cd Hg As Cu Zn Cr Ni in the five animal
groups and in the water and soil samples by atomic absorption spectrometer and atomic fluorescence
spectrometer. The content of Zn was highest among 8 metals in water (112.90 pg/L) soil (224.60 mg/
kg)  spiral shells (146.80 mg/kg) millipedes (252.20 mg/kg)  Opiliones (556.80 mg/kg)

Diestrammena marmorata (233.30 mg/kg) and Orthomorpha (722.50 mg/kg). Animal samples contained
higher Cd Cu and Zn than the soil samples did with an accumulation index > 1; while the accumulation index
of As Cu Zn Niwas>1 000 in the animal samples copared with water samples. The same animal group had
different accumulation index on different heavy metals and different groups had different accumulation index on

same heavy metal. The content and enrichment of heavy metal in animal samples might be related with the
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environment and with the relation between elements of heavy metal.
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Table 1 Animals classification in samples

collected at Shanlanqiao Cave

8
Zn>Cu > Ni > Cr >Pb > Hg > Cd > As(

3):Zn (112.90 pg /L).
Phylum Class Order Family Genus or species 8 Zn
Mollusca 1 2 5 18 (224 60 mg/kg) ; Cd ( 0.04
Arthropoda 3 5 7 7 mg/kg) .
Total 4 7 12 25
2
Table 2 Species composition and relative abundance of Mollusca and Arthropoda
( ) (%)
Species or group Light belt Reflection light belt Dark belt Percentage
Cyclophoridae
Chamalycaeus diminutus 2 0.31
Lagochilus tenuipilis 1 0.16
L. sexfiluris 1 0.16
Subulinidae
Opeas gracile 5 0.78
0. filare 2 0.31
Camaenidae
Trichochloritis submissa 1 0.16
Bradybaenidae
Buliminopsis 1 0.16
Bradybaena ravida sieboldiana 8 1.26
B. asimilaris 8 1.26
Aegista chinensts 1 4 0.63
Clausiliidae
Euphaedusa 1 0.16
E. aculus aculus 2 0.31
E. tau 2 0.31
E. a. fitzgeraldae 7 1.10
Formosana kiangsiensis 9 1.41
Phaedusa delavayana 5 0.78
P. bocki 11 1.73
P. szechuanensis 3 0. 47
Amaurobiidae
Coelotes luctuosus 3 0.47
Theridiidae
Achaearanea tepidariorum 8 1.26
Phalangiidae
Opilio sp. 14 101 18. 05
Talidae
Spolbolus sp. 23 312 52.59
Strongylo somidae
Orthomorpha sp. 3 6 1.41
Rhaphidophoridae
Diestrammena marmorata 12 60 11.30
Noctuidae 1 20 3.30
Total (%) 62(9.73) 76(11.93) 499(78.34) 100
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Table 3 The content of heavy metals in the water soil and animals samples

Pb Cd Hg As Cu Cr Ni Zn
L 7.29 1. 04 0.34 ND 9.97 10. 45 7.18 70.79
Water Reflection light belt
samples
(pg/L) Dark belt ND ND 0.71 0.23 18. 61 9.86 14.15 155.00
ar he
7.29 1. 04 3.05 0.23 14.29 10.16  10.67 112.90
Average
. . 11.67 0. 04 1.05 14.55 27.04 52.92 93.42 426. 90
Soil samples Light belt
(mg/ke)
L 12.04 0.03 0.86 15.21  26.43 35.80 109.00 109. 10
Reflection light belt
21.71 0. 04 2.12 7.20  44.39 53.03 150.00 147. 80
Dark belt
15. 14 0. 04 1.34 12.32 32.62 47.25 117.47 224. 60
Average
. . 5.37 2.65 0. 69 5.42  20.44 0.54 35.32 146. 80
Animals Spiral shells
samples
1.54 .52 . .4 . D ND 252.2
(mg/kg) Spolbolus sp. > 0-5 0-39 6.43 80.99 N 52.20
Opilio sp. 0.59 1.70 0.28 4.82 18.03 11.34  19.41 556. 80
. 1.03 0.33 0.25 6.02 26.13 16.44 84.98 233.30
Dlestr(lmmenu marmorata
Orthomorpha sp. 2.37 ND 0.42 2.76 166.70 13.81 122.10 722.50
ND. . ND. Not determined.
19
5 ¢ ) 3.3
:Zn >Ni > Cu > As >Pb > Cd > Hg > Cr;
:Zn > Cu > As > Pb > Cd > Hg; 7Zn > 102
Ni>Cu>Cr>As >Cd >Pb > Hg; Zn > 8
Ni > Cu>Cr > As >Pb > Cd > Hg; :Zn > 4.5, As.Ni.
Cu>Ni>Cr>As>Pb>Hg. 5 ( ) Cd.Cu.Zn 1 000; tAs >
Zn. Cu Ni Cu>Zn >Cd >Pb > Hg Pb.Cd.Hg
Zn. Cu.Ni 1 000; TAs
Zn.Cu Ni >7Zn > Ni > Cd > Cu > Cr > Hg > Pb Pb
Hg
0, 1 000; :As>Ni>Zn>Cu>Cr>Cd>Pb
> Hg As.Ni.Zn.Cu.Cr
o 1 000; :As>Cu >Ni>Zn>Cr>Pb>
Cr Ni Hg Pb  Hg
. 1000. 5 ( ) As

Cu~Zn.Ni 4
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o :Cd>Zn>Cu>Hg>As>Pb>Ni>Cr

4

Table 4 Accumulation index of heavy metals in cave animals versus the content of water samples

Pb Cd Hg As Cu Cr Ni Zn
Spiral shells 736 2 548 226 23 565 1430 53 3310 1 300
Spolbolus sp. 211 500 127 27 956 5 600 ND ND 2 233
Opilio sp. 80 1 634 91 20 956 1261 1161 1819 4 931
Diestrammena marmorata 141 317 81 26 174 1 829 1618 7 964 2 066
Orthomorpha sp. 325 ND 138 12 000 11 666 1 359 11 443 6 399
ND. . ND. Not determined.
5

Table 5 Accumulation Index of the heavy metals in cave animals versus the content in soil samples

Pb cd Hg As Cu Cr Ni Zn
Spiral shells 0.35 66. 25 0.51 0.44 0.63 0.01 0.30 0. 65
Spolbolus sp. 0. 10 13. 00 0.29 0.52 2.48 ND ND 1.12
Opilio sp. 0. 04 42.50 0.21 0.39 0.55 0.24 0.17 2.48
Diestrammena marmorata 0.07 8.25 0.19 0. 49 0. 80 0.35 0.72 1. 04
Orthomorpha sp. 0.16 ND 0.31 0.22 5.11 0.29 1.04 3.22
ND. . ND. Not determined.
Cd 1; :Cd > Cu>7Zn>As > ( )
Hg >Pb Cd.Cu.Zn 1; :Cd
>7Zn>Cu>As>Cr>Hg>Ni>Pb Cd.Zn 7
1; :Cd>Zn>Cu>Ni>As>Cr
>Hg>Pb Cd.Zn 1; :Cu
>7Zn>Ni >Hg >Cr >As >Pb Cu.Zn.Ni N
l. 5 Cd.Zn.Cu
;Zn. Cu ° 5 ( )
/Zn 200
DNA . a
25 .
. Cd 4
Cd 2 Cd o
3~5 5 ( )
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