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Table S1. Overview of relative standard deviations of duplicate analyses for 2019 samples (n=36), and average limits of 

detection (LOD)a and limits of quantification (LOQ)b. The units are parts per billion (ppb).  

 MSA Cl- Br- NO3- SO4= Na+ K+ Mg2+ 
Relative 
Standard 
deviation 

- 1.2 1.8 2.3 1.1 2.5 10.3 9.5 

LODa (ppb) 7 13 16c 30d 51 16 48 18 
LOQb (ppb) 25 42 19c 50d 171 53 160 61 

a LOD = 3x standard deviation of filter blank average peak area. b LOQ = 10x standard deviation of filter blank average peak 20 

area. c and d Br- and NO3- did not have filter blank background and therefore LOD and LOQ were defined as 3x and 10x the 

minimum measurable peak area, respectively. 
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Table S2. Statistical results for the ionic analysis of the 2018 snow samples at the Sea ice, Onshore, PEARL and Creek sites. 

The units are ppb.   25 

 

n mean std median n mean std median

[Br- ] 36 18.2 8.3 18.9 80 858.4 680.9 609.5

[Cl- ] 30 444.8 218.0 448.9 80 206399.3 183149.0 111014.3

[Ca2+] 33 97.0 105.0 48.2 80 2542.3 2060.1 1131.5

[F-] 30 1.8 0.5 1.9 73 22.1 7.6 22.9

[K+] 30 64.3 1.6 63.4 80 2163.9 1608.9 1113.1

[MSA] 26 6.9 4.7 5.7 2 31.0 4.0 31.0
[Acetate] 34 894.8 585.5 960.2 24 5401.4 575.0 5310.0
[Formate] 26 271.0 3.8 269.3 28 220.5 106.2 181.8

[NH4
+] 34 7.8 4.3 6.9 53 92.1 70.0 71.4

[Oxalate] 34 325.2 223.9 387.1 41 725.5 676.9 199.6

[Mg2+] 32 45.3 18.6 44.8 81 8228.6 6310.1 4196.2

[Na +] 32 73.0 45.9 75.7 75 33054.2 16601.3 25753.9

[NO3
- ] 33 196.8 62.2 205.7 87 306.8 170.6 289.2

[SO4
2-] 34 70.4 36.3 54.4 69 15718.7 9332.6 16959.7

 nss-[Br- ] 36 17.3 7.7 18.5 82 463.0 538.4 302.8

nss-[SO4
2-] 32 46.7 24.8 41.0 70 8365.5 11060.4 6392.8

[Br- ] 33 21.3 8.7 23.7 60 26.0 18.3 20.0

[Cl- ] 27 406.2 237.1 404.4 66 4353.8 2508.1 3788.3

[Ca2+] 32 251.6 209.6 132.7 66 645.6 310.1 727.1

[F-] 8 1.0 0.9 1.0 63 2.4 1.2 2.1

[K+] 33 22.2 25.6 8.8 65 132.9 79.7 142.9

[MSA] 4 12.5 5.3 11.9 34 1.4 1.3 0.8
[Acetate] 32 428.9 44.4 429.4 56 71.7 18.2 69.9
[Formate] 31 62.6 12.3 62.7 58 33.9 12.0 32.0

[NH4
+] 30 24.0 6.3 22.6 57 20.2 5.7 19.4

[Oxalate] 33 16.4 4.5 17.5 73 44.3 30.0 35.8

[Mg2+] 26 34.0 29.0 23.4 66 467.1 299.2 456.1

[Na +] 27 164.9 109.2 166.8 65 1832.3 1309.0 1646.5

[NO3
- ] 34 199.6 89.9 175.4 66 242.6 45.1 245.9

[SO4
2-] 33 148.9 107.4 93.0 64 595.4 170.6 610.0

 nss-[Br- ] 33 18.4 7.1 19.6 61 14.9 11.3 12.7

nss-[SO4
2-] 23 48.8 34.8 32.7 65 105.8 300.6 92.7

[Br- ] 8 6.7 4.9 4.2 37 2.1 1.2 1.7

[Cl- ] 8 893.9 732.9 504.2 38 273.0 193.5 248.4

[Ca2+] 8 56.7 59.2 43.5 42 76.5 37.9 66.3

[F-] 6 1.2 0.5 1.1 24 0.5 0.3 0.4

[K+] 7 14.0 11.2 9.9 37 7.3 3.3 8.0

[MSA] 6 0.6 0.3 0.7 37 16.9 7.0 15.4
[Acetate] 7 348.2 9.3 344.6 36 90.4 82.2 62.8
[Formate] 8 285.2 141.9 361.7 39 23.1 4.7 25.2

[NH4
+] 2 27.1 9.7 27.1 43 13.0 10.9 8.5

[Oxalate] 8 80.5 40.4 101.7 37 6.8 2.4 8.1

[Mg2+] 7 27.4 42.9 8.7 38 24.0 15.1 19.2

[Na +] 7 136.1 316.9 14.9 37 153.8 113.3 130.5

[NO3
- ] 8 128.1 41.1 115.5 37 44.1 16.4 41.0

[SO4
2-] 8 90.5 38.0 83.5 41 168.6 85.5 157.4

 nss-[Br- ] 8 5.1 2.1 4.1 36 0.9 1.0 0.9

nss-[SO4
2-] 7 48.5 51.5 67.1 44 102.2 75.3 97.1

[Br- ] 12 4.8 0.7 4.8 27 50.7 46.1 32.9

[Cl- ] 12 266.8 114.3 241.8 27 32.9 3708.9 5759.4

[Ca2+] 13 250.8 170.8 217.7 22 367.2 277.8 332.9

[F-] 12 0.6 0.3 0.5 27 4.7 3.0 3.9

[K+] 11 5.0 2.0 4.4 22 21.7 15.5 18.5

[MSA] 10 23.1 13.0 26.5 18 1.3 0.7 1.2
[Acetate] 12 389.3 41.9 380.8 23 346.6 3.1 346.2
[Formate] 13 60.2 24.2 54.9 27 258.7 149.1 361.6

[NH4
+] 13 30.2 10.3 28.0 20 19.9 23.4 2.6

[Oxalate] 13 14.6 2.1 14.2 27 85.8 36.4 102.8

[Mg2+] 13 34.9 27.2 29.9 23 125.0 123.1 96.2

[Na +] 12 119.9 53.3 104.6 23 362.3 306.3 323.8

[NO3
- ] 13 89.8 32.4 90.3 25 257.5 46.8 249.6

[SO4
2-] 13 123.2 26.4 131.5 26 5810.7 3498.0 5855.0

 nss-[Br- ] 11 4.1 0.4 4.2 27 45.0 43.0 31.6

nss-[SO4
2-] 12 93.2 18.7 92.6 26 5573.7 3418.4 5228.8

Creek

2018
0-0.5cm Column average

Sea ice 

Onshore

PEARL 
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Table S3. Statistical results for the ionic analysis of the 2019 snow samples at the Sea ice, Onshore, PEARL and 0PAL sites. 

The units are ppb.  
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Figure S1. UV index at Eureka, Canada (79.989N, 85.934W, 8.7 m) during (a) March 24-31, 2018 and (b) March 24-31, 2019.  
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 65 
Figure S2. Snow density profiles measured in 2018 at the Sea ice, Onshore, and PEARL sampling sites (see Figure 1). 
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Figure S3. Snow salinity profiles in 2018 and 2019 samples. Top 0.5 cm snow sample mean salinities (collected in 2018) are 70 

plotted at a depth of 0.25 cm. At each site, two types of surface snow are collected: one is soft fluffy white colour snow and 

one is hard, light brown colour snow. The horizontal error bar represents one standard deviation value. 2019 sea ice profiles 

include two columns. 2018 inland profile includes two columns – one from Onshore and one from Creek site. 
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Figure S4. Vertical profiles of 2019 ions (a) [Ca2+], (b) [Mg2+], (c) [K+], (d) [SO42-], and enrichments of (e) [Ca2+], (f) [Mg+], 

and (g) [K+] (see Section 3.2 for details).  

  

Tr
ay

a b c d

f g

Tr
ay

Tr
ay

Tr
ay

Tr
ay

Tr
ay

Tr
ay

e

102 103 104

[SO4
2-  ] (ppb)

0.1

0.25

0.5

1

2.5

5

10
15
20
25

Sn
ow

pa
ck

 d
ep

th
 (c

m
)

Sea ice
Onshore
PEARL
Creek/OPAL



8 
 

 80 

 
Figure S5. Vertical profiles of 2018 ions (a) [Na+], (b) [NO3-], (c) [Br-], and (d) nss[Br-].  
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 85 
Figure S6. Same as Figure 7, except here nss[Br-] is used in the scatter plot and relationship analysis.   
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