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Abstract: Global warming is leading to permafrost degradation, sea-ice melt, increased river runoff, and changes in ocean dynamics in the
Arctic region. These factors, plus the increasing human activities, affects the input and transport of mercury in the Arctic Ocean. We analyzed
the mercury content in 87 surface sediments (0~ 2 cm) sampled in the East Siberian Arctic Shelf in the Chukchi Sea, East Siberian Sea, and
Laptev Sea during three Sino-Russian Arctic joint expeditions in 2016, 2018, and 2020 at water depth of 9~2 546 m. Results show a significant
spatial variability in mercury concentration, which can be divided into the nearshore low-mercury zones (33 ng/g), the middle shelf medium-
mercury zone (58 ng/g), and the northern deep water high-mercury zone (84 ng/g). In general, the mercury concentration tended to increase with
water depth increasing from nearshore toward offshore. Analyses of sediment grain size, total organic carbon, and specific surface area of

sediments show that the mercury concentration was positively correlated with the clay content in the surface sediments, indicating the
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controlling role of sediment grain size in the distribution of mercury. The coarse sediments in the nearshore showed lower mercury concentration

due to the influence of river input, coastal erosion, and hydrodynamic sorting, while the fine-grained sediments in the northern shelf are prone to

absorb more mercury. There was a strong positive correlation between mercury and total organic carbon in the Chukchi and Laptev Seas, while

the correlation was weaker in the East Siberian Sea due probably to more-complexed source of total organic carbon. The enrichment factor of

mercury manifests that the overall level of contamination of sedimentary mercury is low at present in the East Siberian Arctic Shelf area,

showing relatively weak influence of human activities.
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R1 REEF LR EZD X R REHE
Table | Characteristics of major rivers in eastern Siberia and sur-

rounding areas ***"

o e a1 iEAs i b il
bE M

/(10°km?)  /(kmYa)  /(10°t/a) /(kg/a)
FREE] 2990 402.0 155 2421
I g ZEIR 2540 580.0 4.7 3642
R ey 4372 85.3 1.7 -
LT 2460 532.0 20.7 6591
NI 224 31.9 4.0 -
[l 5 7R R ] 329.4 542 11.1 -
HHE Sy 650 122.0 10.1 1107

122 km®, B ¥ HE 3k 10.1x10° t, 538 f+F 29 1107 kg/a,
TSN AR LD S BT BOR RE R AT i D K
WAL (BT 25 i A2 T R ) B2 B S
T8 K R RL A i DA T 52 0 0 AR A 4H R P
TX LR IR K AT AR ) i i i) R B AR I, H
rhE A IR 1Y Ok, 28 UL RN DK T iz 2= b UK
@g [33-36] .

A6 UKV K J i i 4 X = B ph % o e 3A I A 2R
W P RZ R R G R (1) o R R
JE KA Z AT 3R S I B RS A 3T 1w £ 38 3 R IR UL
23R R 8N IR AT RN B I 4 M DX 1 ) T o K
BV URIE L X o AU e L SR T R R AR
HE A 2 R G AR T T KO T A S K Bl 4 i i
| 7 E S SR EREW R A 313 D S = 32
PAAI, Tz AR AR 14 STV ALK 28 1A T e gt A A

FHA S A VG 1) 7R 43 = 3 4k 28 e AE T, 43 i)
S (D 325 0 2R 04 A7 R I T A RE L A T Rl 2R
BT A BRI s () WM AR MERY 114 MR ARK, 2
YR R 1 R S HEAE B A R DK I Rl A O T
b 5 i 2R3 Bl 3 B 37 S i 1, e 23 A o
FRUCT . PUAA RS 5 IR T R R R, P )
AR U2 ZR VYA M I ¥ S B8 A ) A 1, 0 BACIE K o
il D514 i 0 Jo 1 P L KT A s T B
BEAb, T R A R A T e ) G KT L T X,
FEVE 1 VY AR ) V. 301 5 g K MR 5l 2 AR £ ) 12 T
AT R ITE

2 MRS INE

A 5% H T 2016, 2018 F1 2020 4F =K Fh kb
W HR A 25 BEMLIR, AEEBL AT R P90 RS 1 F
W TG HUAS T 87 AR )2 0~2 em MY TLARYHE d
(1), BURE RS 7 K R R 9~2546 m, £ i P37 R 4
J5 BITE 4°C 4518 T AR A7

AT T 87 NUTRR A oK & 8, FF S AT AL 3
Tk % HIHE D, TUBRAE ST U 1
J&  FHESHS AT BT B 22 200 B, #EH FREL 250 mg FE
i P R, A 10 mL FE K, KB # 1 h, B
IR B =R, B KRB E 25 mL, B2
HEAT B AL o WA R S A 5 RAL AR A PR
A AE 7 1) AFS-930 XUH IR 2 6O EE T, K BRI
T 2 ng/go FEMA A 2 b R IR HEAE 5 GBW07343,
GSD-6 1 GSD-5a 1 2y it £ Wi 4 4, = b o &2 M 4%



52 TR 3 57 5 5 D 20 3 5

2023 4F 2 A

FE & B [T SR 20 91 R 86%., 107% Fi1 103%, - H. 4
B 10 AN AF 48— A T 2 RE, B N A 0 A o
22 /N F 1%, A ARSI T AR 7R 8 88 58 R 50
T ML B A S S0 = S A

3 44

31 RERMRERNSEZUS DML

A6 W% AR PG A A Bl 2R R 2 DT RRUOR B9 & il
4~ 119 ng/g, ‘F-HIME N 68 ng/g, H 4> 1 5 3 B & 11
Z3 2 S (8 2) . RIZUIBUR S AR E £ 24
HLE R B RV AR DA R T AN A R0 1 O
DX, E AR B 2R AL B IR OK X OOK TR Ry 1136 ~
2546 m) o EMA b, H T R ) ) DLRROR % i
TSRSl pNO) EF 08

R 4 b B 2R PG A7 R I i 2R TR & & 0 4 A
FRAE, KRB I X R 40k 3 A Xk (18] 2, 36 2) 3 AR
R CT X)) Bk &ath & X (T X)) fide
FRTRIK AR K (T X)) o ERAROR X (T X)) 3K
A 26 m, PR & & 4~ 50 ng/g, P & itk
33 ng/g. BHEZEHHOR & A AR X (T X)) K847
S N (S P4 R S N s e T I 2 B
T A IR S 11 4 Vi U ) R AR T B, X 0 ST
BIK TR 89 m, VIFUR & &k 40~ 114 ng/g, T3 & &
k1 58 ng/g, ANAE 2R VGRS ¥ P 35— A3 407 Ak 2 R
TSRHEEME(114ngg) o JLFBGEA R R X F 359K 5
ik 1801 m, YLAROR & 20 69~ 119 ng/g, V-3 & &

140

N 84 ng/g.
32 REMBRNSLEE

& % N T (enrichment factor, EF) 42 it T FH
R R RENEES, RX 0 AR EMA
SRR R P BT b 5 4 R AR 0 A R ik, DT
KE BN TR E AT,

EFyg = ([Hgl/[AlD g g /(Hl/[AlD 3 5

LA, [Hglpe s AT [ALpe g 53 5278 DURLRE
HoR MR I 2 A i, [Alls g Al [Hgly 530 591 2R
BRI R T R AE IR 9T X A M BR AL 2R 1 S . AR
AR I B ek AT R AR N 5
ML, PRI RE & 1 BR 5 2% Sattarova 5511,
EF HTE 0.5~ 1.5 ZHEX/RVIBRY Hix ot R &A=
HOE A, A BF H KT 1.5 MR i T ARG shol
fib 3k PR 1 B T 1% 70 R (AT AR

AR SCUFR T AU AR R P A A I B 42 2% 2 TR
HORITCE I E £ N1 (F 3), KR T 164 761 F)
VI R A — A FRZ DU BF (5 (1.9) 8R4k, H
b BE B9 BF {59 0.1~ 1.4, 218 Jy 0.8, i &A1

R2 IBMEEBRIBRREIRREESX
Table 2 Regional-specific Hg concentrations in the surface sedi-
ments of the East Siberian Arctic Shelf

X CPEIKE/m KEE/(nglg) KEEVFE/(ng/lg) WA

I X 26 4~50 33 34

I X 89 40~114 58 38

I X 1801 69~119 84 15
K&/ (ng/g)

120

100

1607 0

P2 AR 2R T A R i 2 3R 2 R R () 7 A R

Fig.2 Spatial distribution of mercury in the surface sediments of the East Siberian Arctic Shelf
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Fig.3 Distribution of enrichment factor of mercury in the surface sediments of the East Siberian Arctic Shelf
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Fig.4 Grain-size distribution in the surface sediments of the East Siberian Arctic Shelf

Grain-size data are cited from references [45,48].
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Fig.5 Relationship of sedimentary mercury concentration and grain size in the surface sediments of the East Siberian Arctic Shelf

Grain-size data are cited from references [45,48].
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Fig.6  Specific surface area distribution in the surface sediments of the East Siberian Arctic Shelf (a) and its relation with sedimentary

mercury concentration (b)

Specific surface area data are cited from references [49-50].
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Fig.7 Distribution of total organic carbon in the surface sediments of the East Siberian Arctic Shelf

Total organic carbon data are cited from references [48-49].
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Fig.8 Relationship of sedimentary mercury concentration and total organic carbon in the surface sediments of the East Siberian Arctic Shelf
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Total organic carbon data are cited from references [48-49].
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