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Fig. 1 Location map of study area and sampling sites distributions
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Table 1 Main sampling point information
SRAEH T ZhEEN ZPEIW EH/m SRAEIR (] RS R it B

61°49'43" 150°04 24" 63.8
62°27'02" 150°16" 16" 183.1
62°44"12" 150°08'59" 278.3

Anchorage to Fairbanks 62°51'29" 149°52'30" 372.9 2017-04-19
63°10" 12" 149°23"17" 637.2
63°19'22" 149°08'26" 741.0
64°12"12" 149°17'53" 583.0
64°57"11" 147°57"12" 235.7
65°09'22" 147°52'27" 294.8
65°24"45" 148°14'35" 377.0

Fairbanks to Livengood 2017-04-20
65°30'25" 148°36'48" 185.7
65°34'24" 149°02"46" 443.1
65°47'23" 149°24"45" 528.2

64°3404" 147°0220" 200. 1 )25 27

64°18'33" 146°40' 59" 263.7

Fairbanks to Tok 63°49' 144°54"57" 417.5 2017-04-21
63°40'28" 144°07"43" 426.5
62°39 141°02'41" 571.5
63°03'39" 143°21"19" 630.0
62°35'07" 144°39" 16" 592.4

Tok to Anchorage 62°05' 52" 146°09" 947 7 s 2017-04-22
61°59'04" 147°04"'51" 974.0
69°58'56" 148°41'54" 40.0
69°36'19" 148°38"40" 130.0

Prudhoe to Sagwon 69°18"16" 148°44'13" 227.9 2017-04-23
68°56"30" 148°52" 10" 426. 1
69°12'59" 148°47'25" 272.3
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Table 2 Comparison of THg concentration in the surface snow in different Arctic areas

THg/(ng-L™")

SR b A, SRR 8] A n U SCHRR IR
M R/ME KM
Barrow 2017-04-06—2017-05-18 70 17.5 1.2 160. 3 ENGIE
Barrow 2003-04-05—2003-04-08 5 132. 0£52.9 - - [22]
Resolute 1998-03—1998-05 - 30 156 [31]
Summit 2001-05 8 0.91 0.36 1.74 [32]
Ny-Alesund 2000-03-15—2000-06-01 10 10.5 0.2 38 [27]
. 14 11.0+7. 8 - - AMDE Fi} ]
Ny-Alesund 2003-04-10—2003-05-10 [33]
10 10. 4+4. 8 - - 4k AMDE K4
6 ~23.5+12.8 - - IS
6 ~45.4x13.6 - - M I
Ny-Alesund 2005-04-18—2005-05-14 7 ~25.3+13. 1 - - AMDE fiij ] [34]
6 ~44.1%19.0 - - AMDE 1}
15 ~28.4x18.5 - - AMDE J5
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Fig. 2 Distribution of THg in surface snow in Alaska
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Fig.3 Variation of THg concentration in surface snow of Barrow during sampling period, from 4 April to 19 May 2017
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Table 3 THg concentration in snow at different sampling points in Barrow
o I N " SERYME, kR
T 25 H SRR SRR ] HAKn B /em ] )
(ng'L™") (ng-L™")
LER IS U 2017-04-06—2017-04-17 13 9.3 7.18
NEMB /5 2017-04-12—2017-05-17 34 16. 8 16. 48
FJEAE BEOWLIN A 2017-04-09—2017-05-15 8 3 21.0 11.71
VK - 2017-04-12—2017-05-18 8 9.3 4.96
HAl (NARL hotel fffiT \#3i1)  2017-04-09—2017-04-11,2017-04-26—2017-05-10 7 - -
NEMB /5 2017-04-14—2017-05-17 31 10~25 4.7 -
BEO WL 5 2017-04-26—2017-05-05 19 22~40 9.2 -
EZE
VK | 2017-04-12—2017-05-10 12 10~22 4.8 -
NARL [ 2017-04-26 .2017-05-05 10 14~15 14.7 -
THg/(ng' L") THg/(ng-L") THg/(ng-L")
w 5 10 15 20 25 30 005 10 15 20 25 30 f 5 10 15 20 25 30
10 10 | 10 |
ol ol ol
£ £ £
5 5 S
i) (S 2
30 30 30
Tk —e—20174E4H 120 Tk —e—20174E4H 261 i | —e— 20174247 141
—=—20174E5 A 8H —=—20174E4H29H —=—20174E5H2H
—a— 2017454 100 —a—20174E5 4 5H —a— 20174557 17H
(a) VKT T (b) BEOE B4 (¢) NEMBAZH
B4 B 55T THg 710
Fig. 4 Distribution of THg in snow pits at Barrow : snow pits from surface of sea ice (a),
snow pits from BEO (b), snow pits from NEMB (c)
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Fig. 5 Compare of concentrations of major ions in

different area in Alaska
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Spatiotemporal distribution and potential sources of snow mercury in
Arctic Alaska during the spring season
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SUN Shiwei', GUO Junming'
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Academy of Sciences, Beijing 100101, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Investigation on the distribution, post-deposition process and potential sources of mercury (Hg) in
Arctic snow can not only enhance our understanding of Hg biogeochemical cycling in the cryosphere, but it is al-
so imperative for assessing the potential exposure risk of Hg to Arctic environment. Extensive sampling of sur-
face snow was conducted in Alaska between April and May in 2017. Spatial pattern of snow Hg distribution was
discussed to explore the post-deposition process of snow Hg and its potential sources. Measurements of total mer-
cury (THg) showed that the spatial pattern of snow Hg was governed by both atmospheric mercury depletion
events (AMDEs) and nearby anthropogenic sources. The higher THg concentration was generally observed near
the Arctic Ocean (such as Barrow ), and the regions in which were located near the anthropogenic sources. THg
concentration showed a downward trend with depth in the Barrow snowpacks. By using correlation analysis
among concentrations of major anions and cations, and THg, we concluded that THg in the Alaska snow might
be mainly influenced by Arctic sea salt aerosol and anthropogenic emissions.

Key words: total mercury; snow cover; spatiotemporal distribution; Alaska; Arctic
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