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Distribution characteristics and accumulation of soil mercury in the retreated area of Tianshan Glacier. PENG Shi-ya', LIU
Nan-tao®, LI Xin®, WANG Xun?, CHANG Shun-li"* (1.College of Ecology and Environment, Xinjiang University, Urumqi 830046,
China; 2.Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China). China Environmental Science,
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Abstract: This study investigated the retreated area of Urumgqi Glacier No.lin the Tianshan Mountains and its chronological
succession sequence was determined using *'°Pb,, and '*’Cs radioactive isotope dating and erosive accumulation landforms. Based
on this, a network of sampling points was created to stratify the soil, measure the total mercury concentration and other indicators of
the sample, and calculate the mercury accumulation rate. The aim of this study was to investigate the distribution and accumulation
of mercury in the soil of the retreated area of Urumgqi Glacier No.lin the Tianshan Mountains. The results show that the mercury
content of different soil layers in the glacier retreated area increased with the increase in its retreated time, specifically 0~5cm [(13.28
+ 6.60) pg/kg] >5~10cm [(11.47 £ 7.34) pg/kg] >10~15cm [(10.19 £+ 6.57) pg/kg] > bedrock [(0.23 + 0.09) pg/kg]. Soil mercury
storage increased with retreatment time. Furthermore, there was a positive correlation between mercury concentration and organic
carbon/nitrogen content at different soil levels within the retreated area, indicating that they have a significant impact on the spatial
distribution of soil mercury. The soil in the retreated area of Tianshan No.1Glacier accumulated less mercury (0.09~33.43ug/(m*a),
with an average value of 16.92 pg/(m*a). Mercury levels in soil increased from (0.09ug/(m*a) in 1777 to (33.43pg/(m*a) in 2017.

Key words: Tianshan glacier retreated area; soil mercury distribution; atmospheric Hg® deposition; mercury accumulation rate
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Fig.1 Location of study area and sampling sites
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F1 RU—SKILBGEXEFHER
Table 1 Sampling sites information of the No.1 Glacier

retreated area in Tianshan Mountains

et WOE BRI R

FEHL  RGAAE 4 pH {1
m ) FEem) (g/em?)
0~5 1.49+0.11  7.14+0.14
S1 2017 3860 15 5~10 1.53£0.22  7.27+0.04
10~15 1.53£0.12  7.28+0.04
0~5 1.44£0.16  7.74+0.12
S2 2015 3820 3 5~10 1.50£0.22  8.14+0.05
10~15 1.64£0.22  8.19+0.14
0~5 1.31£0.09  8.11x0.01
S3 2001 3760 10 5~10 1.35£0.12  8.09+0.05
10~15 1.38+0.11  8.13+0.06
0~5 1.37£0.04  7.91+0.18
S4 1985 3730 3 5~10 1.34£0.08  7.81£0.06
10~15 1.33£0.07  7.86:0.01
0~5 1.33£0.06  8.07+0.12
S5 1977 3730 12 5~10 1.30£0.04  8.32+0.07
10~15 1.31£0.02  8.26+0.02
0~5 1.34£0.12  7.58+0.24
S6 2007 3810 3 5~10 1.25£0.11  8.06+0.15
10~15 1.25£0.16  8.25+0.08
0~5 1.29£0.05  8.10+£0.03
S7 1965 3720 4 5~10 1.28+0.06  8.04+0.03
10~15 1.36£0.06  8.18+0.14
0~5 1.3120.11  7.74£0.02
S8 1871 3700 17 5~10 1.34£0.11  7.78+0.19
10~15 1.50£0.10  7.87+0.10
0~5 1.33£0.04  7.18+0.04
S9 1777 3660 13 5~10 1.37+0.09  7.18+0.05
10~15 1.44£0.06  7.35+0.06
0~5 0.84£0.05  6.79£0.25
S10 A f 3620 5 5~10 0.95+0.07  6.65+0.26
10~15 0.96£0.17  5.73+0.31
0~5 1.82£0.04  6.18+0.19
S11 kT 3630 1 5~10 1.69+0.12  6.32+0.18
10~15 1.89£0.10  7.01+0.04
0~5 0.63£0.12  6.48+0.11
S12 pEAHA 3632 18 5~10 0.71£0.14  6.34+0.05
10~15 0.77£0.12  6.44+0.17
0~5 0.66£0.02  5.92+0.05
S13 jlAEA) 3632 11 5~10 1.06£0.19  6.03+0.10
10~15 1.11£0.11  6.18+0.12

F#2 RWUW—SKIBEERX 0~5cm HIERBIMEGTHER IR
ELIEE (Ba/ke)
Table 2 Radioisotope specific activity in 0~5cm soil layer of

the No.1 glacier retreated area in Tianshan Mountains(Bq/kg)

Fedt 157 210py, 26p., 20py,
S1 3.34 232.73 158.19 74.54
S2 0.44 259.36 175.29 84.07
S3 149.09 542.93 86.94 455.99
S4 83.02 517.30 114.72 402.58
S5 43.47 211.82 104.22 107.60
S6 86.94 367.88 103.57 264.32
S7 127.18 323.63 119.63 204.00
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15 2015 42 AR 46 1IAF b, Bifi 45 18 45 4F 08 138
I, -3 pH M\ 8.02 Z#iAE Ky 7.24, I H BRI
AR DA T R I — 50K IBEFE X 0~5,5~
10,10~15cm JZ2 30 pH {HARLIE FI 250k 7.14~
8.11. 7.18~8.32 Fl 7.28~8.26.0K)IiB4E X AN[F] 2 +
I 75 8 25 /N MUK 110~15em([(1.42+0.17)g/
em’>5~10cm([(1.36+0.16)g/cm’]>0~5cm[(1.35+0.12)
glem’ | AN FIVEE LI pH (E A L 3% 2
(P>0.05, 5. [X 5 7 2240 #T).

WK 2 Fios, RS0k R4 X 3 A L
W& &K R A :0~5em[(0.50£0.20)%]>5~10cm
[(0.46+0.16)%]>10~15cm[(0.34+0.08)%]; 1 1% ] %
B8 KB ME IR A :0~5em[(0.045£0.020)%]> 5~
10em[(0.042+0.020)%]>10~15cm[(0.029:£0.007)%].
JS S ) 3 (A LB B i K BRI R 0~
5cm[(8.76£1.05)%]>5~10cm[(5.22+0.79)%]>10~15¢
m[(2.85+0.55)%]; - 58 11 % & & i K BMK IR
0~5em[(0.79+0.13)%]>5~10cm[(0.51£0.07)%]>10~1
5cm([(0.28+0.06)%]. 7K )11 1E 47 X 1= 338 (¥ A3 WLk 75 1=
G HE B B ) 5 2 3 WL % F
Ro i & = T UK RS X (P<0.05, MO FEAR T K
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Fig.2 Soil organic carbon and nitrogen content of the No.1

glacier retreated area in Tianshan Mountains

2.2 HERRLHE R S A

B K AR 4 T 14, G R 30k B & B G
E(E 3).1777~2017 FHIFEH FIP R SRR
(11.45+6.08)ng/kg, o 1 438 A1 JL 25 1) 7k & & K Ik
47:0~5¢m[(12.99+5.50) pg/kg]>5~10cm [(11.78+7.02)
ng/kgl>10~15em[(9.56+5.06)ug/kg]> FE 4 [(0.28+
0.08) ng/kgl.0~5cm J= ) oKk 5 & g e R B A1
I 3.7 £i5,5~10em JZ2 18 380K 2 f fo i (A e
B4 6.7 £i5,10~15cm J2 1 398k 2 1 fot i {1 A e
0 7 £ o 1871 SEAEHURT 1777 SEFEHE 5~10cm
i 33k & R [(23.56+8.70)ug/kg F1(20.33+3.18)
pg/kgl K TH 2 0~5cm 2 1) 185k % 7 [(18.97+
7.45)ug/kg F1(19.00+2.40ng/kg)]. B A FEHL K HE 4Kk
S EIR[(0.17£0.03)ng/kg~(0.42+ 0.33)pg/kg] A
I7i) J2 = 3 1R 2 B e 34 L G S 1) oK 8 o K B A
RN BE A ) OR K B MK KR 0~5em
[(32.07+6.91)pg/kg]>5~10cm[(23.88+5.88)ug/kg]>10
~15¢m[(20.75+7.75)ug/kg]>%: #[(0.40+ 0.10)ug/kg].
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[Jo-sem [EEs-10cm [ 10-15om K ML

FSE (g/kg)
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K3 Rl 5 kTR 45 DX - B A R okl
Fig.3 Mercury content in soil and bedrock of the No.1 glacier

retreated area in Tianshan Mountains

R b 130 73 ok 5 B R B0 R (16.56+6.5T)ug/
kg(7.70~29.47ug/kg), FiMH 565 7Kk & e A4E h
(18.40+8.97)ug/kg(8.72~41.91pg/kg). F MR 1 K &
w5 TR RN T iy E38 5 1)
K S AR R A R P BN T
1B 4)Fa 4 b1 350 43 R R 358 20 2R 3 B 5 1A
K(E 5).

K4 BRI BRI 70 B AR A AR 1 1 45
ARIRFZZLE . A b SR A R IR L2t
Fig.4 Mercury concentration in the aboveground and
underground parts of herbaceous plants, and the ratio
of mercury concentration in plant roots to soil and

the aboveground and underground plant parts
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AFEA Ak e P 96 900 25 i R B 801200, 1871 4E A1 1777 4
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K2

K5 R L b ok B I G AR
Fig.5 Linear relationship between mercury concentration in

aboveground and underground plant parts
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K6 Rili— 50Kk RS X - HEoRM 5 AU S RS RS R

Fig.6 Linear relationship between soil mercury concentration and organic carbon content or nitrogen content of the No.1 Glacier

retreated area in Tianshan Mountains

K7 ) SRR ) He/C 5 CN IR AR
Fig.7 Relationship between Hg/C and C/N of plant and soil

samples
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