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Supplement.

Table S1. Fatty acid composition (mean % + SD) and total FA concentration (ug 1) in p-POM (pelagic
Particulate Organic Matter) and i-POM (ice algae Particulate Organic Matter) in Young Sound (sites YS and
YS1, Greenland) and Kongsfjorden (sites KF, KF1 and KF2, Svalbard). ES=Early Season, LS=Late Season,
SFA=Saturated Fatty Acids, MUFA=Monounsaturated Fatty Acids, PUFA=Polyunsaturated Fatty Acids,
BFA=Branched Fatty Acids.

p-POM YS p-POM KF2 p-POM KF i-POM YS1 i-POM KF1
Early Season Early Season Late Season June May

n=4 # SD n=5 # SD n=3 % SD n=4 + SD n=3 * SD
12:0 108 ¢ 1.7 25 3.0 115 ¢ 3.6 80 + 27 00 £ 00
14:0 89 ¢ 0.8 62 ¢ 0.4 58 = 0.6 84 + 03 78 * 04
15:0 03 % 0.1 08 # 0.2 05 = 01 03 + 00 03 = 00
16:0 277 ¢ 23 236 + 5.5 359 = 21 233 + 29 221 = 06
17:0 03 ¢ 0.1 02 ¢ 0.1 05 ¢ 02 02 + 00 00 + 00
18:0 346 ¢ 4.0 350 5.5 440 = 5.1 248 + 59 06 = 00
20:0 04 = 0.1 04 0.1 04 = 0.2 04 + 01 00 = 00
22:0 01 % 0.0 03 0.1 00 = 0.0 nd + nd nd + nd
24:0 00 ¢ 0.0 nd # nd nd + nd nd + nd nd + nd
ISFA 832 + 72 690 + 118 986 * 07 654 + 67 310 ¢ 03
16:1w5 02 % 0.0 04 0.1 00 = 0.0 02 + 01 02 = 00
16:1w7 38 % 1.2 94 # 39 02 = 02 241 = 39 520 = 03
16:1w9 04 ¢ 0.2 08 ¢ 0.3 00 + 01 nd + nd nd %+ nd
17:1w9 01 ¢ 0.0 01 % 0.1 00 = 0.0 00 =+ 00 00 = 00
18:1w5 06 + 0.1 19 0.5 01 = 01 nd * nd nd * nd
18:1w7 nd % nd nd % nd nd % nd 03 + 01 03 + 00
18:1w9 13 ¢ 0.1 76 % 26 03 £ 03 31 ¢ 20 12 ¢ 01
18:1w1l nd ¢ nd nd & nd nd = nd 01 + 01 03 = 00
20:1w7 00 + 0.0 nd % nd nd % nd nd + nd nd * nd
20:1w9 07 % 1.0 05 03 00 = 0.0 nd * nd nd + nd
22:1w1l 05 + 05 nd ¢ nd nd + nd nd + nd nd * nd
24:1w9 01 ¢ 0.0 00 # 0.0 nd & nd nd + nd 00 * 00
I MUFA 77 & 27 207 + 66 06 * 06 279 * 39 540 * 02
16:2w4 02 % 0.0 05 ¢ 03 00 = 00 03 = 02 12 = 00
16:2w6 00 ¢ 0.0 nd % nd nd E nd 00 + 00 01 £ 00
16:3wd 02 ¢ 0.1 03 ¢ 0.3 00 % 0.0 02 + 01 03 ¢ 00
16:4wl 10 # 0.5 0.7 % 0.8 00 = 00 05 + 03 10 = 00
16:4w3 02 % 0.0 02 0.1 00 = 0.0 01 + 00 01 £ 00
18:2w3 nd # nd nd % nd nd + nd 00 + 00 00 £ 00
18:2w6 06 + 0.1 14 ¢+ 07 00 + 00 05 + 03 08 + 00
18:2w9 nd % nd nd + nd nd E nd nd * nd 00 % 00
18:3w3 02 = 0.1 04 0.2 00 = 0.0 03 = 02 05 % 00
18:3wé 02 + 0.1 02 + 0.1 02 £ 00 02 + 01 05 * 00
18:4w3 0.7 ¢ 0.2 1.2 0.6 00 % 0.0 06 + 04 22 = 00
20:2w6 nd & nd nd & nd nd = nd 01 + 00 00 = 00
20:3w6 nd % nd nd ¢ nd nd * nd 00 + 00 00 * 00
20:4w3 01 % 0.0 nd % nd nd - nd 01 + 01 02 £ 00
20:4w6 00 ¢ 0.0 nd & nd nd & nd 01 + 00 01 + 00
20:5w3 39 ¢ 31 27 ¢ 27 01 = 00 33 = 14 72 = 00
21:5w3 nd % nd nd % nd nd % nd 00 + 00 00 * 00
22:2 00 + 00 nd ¢ nd nd + nd nd + nd nd * nd
22:5w3 01 ¢ 0.0 nd ¢ nd nd % nd 00 + 01 01 ¢ 00
22:6w3 08 0.4 08 0.5 nd S nd 04 + 04 06 * 00
IPUFA 84 + 45 82 + 5:5) 03 = 01 66 * 32 149 = 00
14:0is0 01 + 00 03 ¢ 0.1 00 * 00 nd + nd nd * nd
15:0is0 02 ¢ 0.0 08 ¢ 0.2 01 £ 0.0 01 + 00 00 ¢ 00
15:0anteiso 02 0.0 05 % 0.2 01 = 00 nd * nd nd * nd
16:0iso 01 % 0.0 01 0.1 01 = 0.2 nd * nd nd + nd
17:0iso 02 % 0.0 04 0.1 01 = 0.0 01 + 00 00 £ 00
17:0anteiso 00 ¢ 0.0 01 + 0.1 nd + nd nd + nd nd + nd
IBFA 07 + 02 20 + 06 04 + 03 02 + 00 01 * 00
16:1w7/16:0 01 = 0.1 04 0.2 00 = 0.0 11 + 03 24 = 01
Total FAs (ug L) 674 + 216 1172 + 762 1353 + 5938 09 + 03 1027 = 154



Table S2. Fatty acid composition (mean % + SD) and total FA concentration (mg g') in Phacophyceae in
Young Sound (YS, Greenland) and Kongsfjorden (KF3, Svalbard). Only Alaria esculenta and Desmarestia
aculeata in Kongsfjorden were sampled at two seasons, ES=Early Season, LS=Late Season, SFA=Saturated
Fatty Acids, MUFA=Monounsaturated Fatty Acids, PUFA=Polyunsaturated Fatty Acids, BFA=Branched
Fatty Acids.

Fucus sp YS D. aculeata YS S. latissima YS A. I KF3 A I KF3 D.aculeata KF3 D. aculeata KF3
Early Season Early Season Early Season Early Season Late Season Early Season Late Season
n=5 + SD n=5 % SD n=5 + SD n=3 + SD n=3 % SD n=3 + SD n=3 % SD
12:0 05 + 03 06 + 01 04 + 02 00 + 00 05 + 03 01 + 02 02 + 01
14:0 84 + 11 66 + 03 11 + 11 40 + 03 64 + 15 81 + 11 75 = 07
15:0 04 + 02 03 £ 00 04 + 01 02 + 01 05 & 0.1 02 + 00 03 + 01
16:0 168 + 08 205 = 21 218 + 34 123 + 32 206 = 2.7 154 + 15 163 * 19
17:0 01 + 00 01 =+ 0.0 01 + 00 01 + 00 02 + 00 01 + 00 01 %+ 00
18:0 18 + 05 24 = 12 16 + 04 06 + 01 16 + 11 05 + 00 09 + 01
20:0 01 + 01 04 + 01 06 + 0.1 03 + 00 05 + 02 02 + 00 06 =+ 0.1
ISFA_ 282 + 21 308 + 13 360 + 41 175 * 33 301 + S1 247 + 29 258 % 27
16:1w5 01 + 00 12 ¢+ 05 03 + 01 01 + 01 00 £ 00 06 + 06 06 + 01
16:1w7 22 + 12 79 % 55 33 + 10 04 + 01 15 + 04 25 + 15 13 + 02
16:1w9 02 + 01 03 = 01 03 + 01 10 + 05 11 + 08 20 + 10 10 * 04
17:1w9 01 + 02 nd + nd nd + nd 09 + 04 01 + 01 00 + 00 01 = 00
18:1w5 01 + 01 02 + 00 01 + 00 00 + 00 02 £ 00 02 + 01 04 + 01
18:1w7 06 + 03 06 + 02 03 + 00 01 + 01 06 + 02 02 + 01 07 + 02
18:1w9 136 + 20 81 + 17 110 + 14 74 + 09 142 + 01 71 0+ 11 81 + 13
IMUFA 169 + 23 183 ¢ 37 153 & 15 101 + 08 177 ¢ 07 126 * 24 121 ¢ 18
16:2w4 02 + 00 04 = 02 03 + 01 00 + 00 00 £ 00 08 + 00 02 + 01
16:2w6 nd + nd nd + nd nd + nd nd + nd nd + nd nd + nd 01 + 02
16:3w4 01 + 01 02 + 02 00 + 00 00 + 00 nd + nd 12 + 01 00 + 00
16:4wl 02 + 01 03 + 02 02 + 01 01 + 00 nd + nd 15 + 02 01 %+ 00
17:3w3 01 + 01 02 = 00 01 + 00 nd + nd nd £ nd nd + nd nd * nd
18:2w6 121 + 25 76 + 11 83 t+ 10 52 + 09 73 & 07 68 t+ 04 108 * 13
18:3w3 73 + 08 67 + 08 48 + 09 117 = 24 45 & 13 82 + 11 99 + 17
18:3w6 10 + 04 07 % 02 07 + 02 08 + 02 09 + 01 12 + 01 11+ 01
18:4w3 89 + 21 60 + 10 79 + 30 275 + 37 77 £ 16 135 + 23 116 + 31
20:2w6 01 + 02 01 = 00 01 + 01 01 + 01 03 = 00 01 + 00 01 + 00
20:3w6 10 + 03 04 = 02 03 + 01 02 + 02 08 + 04 03 + 00 05 + 02
20:4w3 06 + 02 06 + 02 02 + 02 05 + 02 06 + 03 03 + 00 05 * 00
20:4w6 11.7 + 14 110 = 27 138 + 31 67 + 16 188 + 28 113 + 10 114 =+ 15
20:5w3 110 + 19 158 + 1.0 107 + 17 181 + 1.2 107 + 27 162 + 23 152 + 1.2
22:6w3 00 + 01 02 =+ 01 00 + 00 nd + nd nd + nd nd + nd nd + nd
ZPUFA 544 + 38 00 + 34 474 & 47 709 + 31 515 & 46 614 & 47 617 & 45
15:0is0 01 + 00 02 £ 00 02 + 00 02 + 01 05 & 0.1 02 + 00 02 + 01
17:0iso 05 + 01 07 + 02 11 + 04 13 + 05 02 + 0.1 11+ 01 02 + 0.0

FA (mgg’) 9.2 * 105 80 = 21 70 + 20 467 + 221 25 + 17 175 + 5.0 73 * 18




Table S3. Fatty acid composition (mean % + SD), 16:1w7/16:0 and total FA concentration (ug g'') in
sediment samples in Young Sound (YS, Greenland) and Kongsfjorden (sites KF and KF2, Svalbard).
ES=Early Season, LS=Late Season, SFA=Saturated Fatty Acids, MUFA=Monounsaturated Fatty Acids,
PUFA=Polyunsaturated Fatty Acids, BEA=Branched Fatty Acids.

Sediment YS Sediment KF2 Sediment KF
Early Season Early Season Late Season
n=5 + SD n=3 + SD n=3 + SD
12:0 04 + 04 03 + 03 29 + 05
14:0 53 + 07 45 + 08 53 + 11
15:0 1.0 = 05 09 + 01 41 = 06
16:0 19.7 + 33 182 + 2.2 270 + 50
17:0 05 + 04 03 + 01 11 + 03
18:0 3.7 + 27 53 + 21 93 + 41
20:0 04 + 03 03 + 01 05 + 02
22:0 06 *+ 06 00 * 0.0 03 + 03
24:.0 01 + 03 nd + nd nd + nd
14:1w5 01 + 01 01 + 01 00 + 00
16:1w5 12 + 05 06 + 01 1.1+ 03
16:1w7 309 + 83 218 + 1.2 113 + 30
16:1w9 13 + 06 09 + 04 1.3 + 06
17:1w9 0.7 + 04 05 + 01 07 + 02
18:1w5 02 + 0.2 03 + 0.0 05 + 0.2
18:1w7 53 + 23 42 + 05 41 + 1.0
18:1w9 46 + 16 48 + 1.0 41 + 08
18:1wll 04 + 03 03 + 01 04 + 01
20:1w7 04 + 0.2 09 + 03 05 + 0.2
20:1w9 03 + 01 04 + 01 03 + 02
20:1wll 05 + 05 07 + 04 06 + 01
22:1w9 00 + 01 01 + 01 04 + 07
22:1wll 01 + 01 00 + 0.0 nd + nd
IMUFA 460 + 63 356 * 04 252 * 63
16:2w4 08 + 05 16 + 0.2 06 =+ 0.2
16:2w6 01 + 01 01 + 01 02 + 01
16:3w4 09 + 07 19 + 0.2 09 + 03
16:4wl 09 + 0.7 19 + 0.2 08 + 02
18:2w6 13 + 02 14 + 0.2 1.2 + 04
18:2w9 01 + 01 01 + 01 00 + 01
18:3w3 03 + 0.2 05 + 01 05 + 04
18:3w6 02 + 01 04 + 0.2 26 * 06
18:4w3 11 + 05 24 + 05 10 + 06
20:2w9 00 + 00 00 + 00 00 + 00
20:4w3 01 + 01 04 =+ 01 02 + 01
20:4w6 16 + 0.7 16 + 06 13 + 04
20:5w3 85 + 3.2 162 +* 39 6.7 + 21
22:2w6 00 + 01 nd + nd nd * nd
22:2w9 00 + 0.0 nd + nd nd + nd
22:5w3 02 + 0.2 06 + 0.2 04 + 01
22:5w6 03 + 07 02 + 01 1.1 + 05
22:6w3 18 + 10 33 + 10 20 * 03
15:0iso 09 + 05 04 + 01 1.0 + 01
15:0anteiso 19 + 14 05 + 0.2 14 + 02
16:0iso 03 + 0.2 01 + 0.0 07 + 01
17:0iso 03 + 0.2 0.7 + 041 06 + 01
17:0anteiso 02 + 02 02 + 0.0 06 + 03
18:0is0 01 + 01 01 + 041 06 + 03
16:1w7/16:0 1.7 + 06 1.2 + 0.2 04 + 02

FA (ugg’) 149.4 + 157.1 1393 + 29.3 773 * 21.0




Table S4. Fatty acid composition (mean % + SD), 16:1w7/16:0 ratio and total FA concentration (mg g') in A.
moerchi digestive glands in Young Sound (YS, Greenland) and Kongsfjorden (KF, Svalbard). ES=Early
Season, LS=Late Season, SFA=Saturated Fatty Acids, MUFA=Monounsaturated Fatty Acids,
PUFA=Polyunsaturated Fatty Acids, BEA=Branched Fatty Acids.

A. moerchi A. moerchi A. moerchi A. moerchi
Young Sound Young Sound Kongsfjorden Kongsfjorden
Early Season Late Season Early Season Late Season

n=10 * SD n=6 * SD n=10 * SD n=6 * SD
12:0 01 + 00 01 + 00 01 + 01 02 + 00
14:0 28 + 03 27 = 07 31 + 05 20 + 04
15:0 02 + 00 03 + 00 03 + 00 04 + 01
16:0 104 + 05 126 + 15 110 + 1.2 11.0 + 03
17:0 02 + 00 04 + 0.1 05 + 0.1 08 + 0.1
18:0 1.1+ 01 1.7 + 05 18 + 04 23 + 0.2
20:0 00 + 0.0 00 + 0.0 02 + 0.1 01 + 0.0
3 SFA 148 + 0.7 178 + 1.8 171 + 1.7 16.7 + 0.6
16:1w5 1.7 + 01 19 + 04 1.8 + 03 10 + 03
16:1w7 246 + 2.2 242 + 46 114 + 13 56 t 06
16:1w9 01 + 00 01 + 00 02 + 02 01 + 00
17:1w7 00 + 00 00 + 0.0 00 + 0.0 00 + 0.0
17:1w9 01 + 00 01 + 00 01 + 00 01 + 00
18:1w5 44 + 04 50 + 05 52 + 06 49 + 05
18:1w7 66 t 05 70 + 08 40 t 04 50 t 06
18:1w9 13 + 01 19 + 01 39 + 08 48 + 05
18:1w11 03 + 01 03 + 0.1 02 + 0.1 03 + 01
19:1 00 + 00 01 + 00 00 + 00 01 + 00
20:1 1.1+ 0.2 14 + 04 1.5 + 02 19 + 03
20:1w7 26 + 04 27 + 08 21 = 03 28 + 06
20:1w9 03 + 01 05 + 0.1 05 + 0.1 07 + 01
20:1wll 12 + 0.2 1.8 + 06 14 + 03 24 + 06
22:1w9 01 + 01 00 + 00 01 + 00 00 + 00
22:1wll 01 + 00 00 + 0.0 01 + 00 01 + 00
3 MUFA 446 + 12 470 + 26 326 + 14 299 + 14
16:2w4 07 + 01 05 + 0.1 08 + 0.1 03 + 01
16:2w6 01 + 00 01 + 00 01 + 00 00 + 00
16:3w4 04 + 01 03 + 01 06 + 0.1 02 + 01
16:4w1 09 + 02 07 + 03 1.7 + 03 04 + 01
16:4w3 01 + 00 02 + 00 03 + 00 02 + 00
18:2w3 04 + 02 02 + 0.0 05 + 03 02 + 0.0
18:2w6 08 + 01 11 + 01 24 + 03 28 + 04
18:3w3 03 + 00 03 + 0.1 08 + 0.1 08 + 0.2
18:3w6 03 + 00 03 + 00 04 + 00 05 + 0.1
18:4w3 14 + 01 13 + 0.2 64 + 10 43 + 12
20:2 NMI 03 + 01 03 + 01 03 + 01 04 + 0.1
20:2 NMI2 04 + 01 03 + 01 05 + 0.1 07 + 01
20:2w6 02 + 01 03 + 0.1 05 + 0.1 08 + 0.1
20:2w9 09 + 02 09 + 03 07 + 02 1.2 + 02
20:3w6 01 + 00 01 + 00 03 + 01 04 + 01
20:4w3 03 + 00 03 + 0.1 05 + 0.1 05 + 01
20:4w6 10 + 03 1.1 + 04 1.5 + 04 24 + 05
20:5w3 259 + 1.2 205 + 24 218 + 20 219 + 21
21:5w3 06 + 01 05 + 0.1 1.0 + 01 10 + 01
22:2 01 + 00 01 + 0.0 01 + 0.0 03 + 00
22:2w6 1.0 + 0.2 1.1 + 03 1.0 + 0.2 1.7 + 04
22:2w9 05 + 0.2 05 + 0.2 04 + 0.1 08 + 0.2
22:5w3 05 + 01 04 + 01 05 + 01 1.0 + 01
22:5w6 01 + 01 01 + 00 01 + 00 02 + 01
22:6w3 29 + 04 29 + 04 59 + 09 9.1 + 0.8
3 PUFA 401 + 16 343 + 32 49.1 + 28 520 + 16
15:0iso 01 + 0.0 01 + 0.0 01 + 0.0 01 + 0.0
15:0anteiso 00 + 00 00 + 0.0 00 + 00 00 + 00
16:0iso 01 + 00 01 + 0.0 02 + 01 03 + 0.0
17:0iso 03 + 00 04 + 0.1 06 + 0.1 06 + 0.1
17:0anteiso 01 + 00 02 + 00 02 + 01 04 + 00
18:0iso 00 + 00 00 + 0.0 01 + 0.0 00 + 0.0
3 BFA 06 + 0.1 08 + 0.1 1.2 + 02 14 + 02
16:1w7/16:0 24 = 02 19 + 04 1.0 + 0.2 05 + 0.1
FA(mgg™) 1234 + 483 207.7 £ 17.2 366 * 19.0 364 + 125




Table SS5. Results of SIMPER test. The 5 fatty acids (FAs) contributing the most to inter-site dissimilarities
between Young Sound (YS) and Kongsfjorden (KF) for each season are given in the top tables. The bottom
two tables indicate the 5 FAs contributing the most to dissimilarities between seasons (ES and LS) in each site
(YS and KF).

Inter-site Early Season (ES) Inter-site Late Season (LS)
Av. dissimilarity=21.8% Av. dissimilarity=26.4%

FA ESYS ESKF  Contrib% Cum.% FA LSYS LSKF  Contrib% Cum.%
16:1w7 24.6 114 30.4 30.4 16:1w7 24.2 5.6 353 35.3
18:4w3 1.5 6.4 114 41.8 22:6w3 2.9 9.1 11.9 47.1
20:5w3 25.9 21.8 9.4 51.2 18:4w3 13 4.3 5.7 52.8
22:6w3 2.9 5.9 6.9 58.0 18:1w9 1.9 4.8 5.6 58.4
18:1w9 1.3 3.9 6.0 64.0 20:5w3 20.5 21.9 5.4 63.8

Intra-site Young Sound (YS) Intra-site Kongsfjorden (KF)
Av. dissimilarity=11.1% Av. dissimilarity=15.5%

FA ESYS LSYS Contrib% Cum.% FA ES KF LSKF  Contrib% Cum.%
20:5w3 25.9 20.5 24.4 24.4 16:1w7 11.4 5.6 18.7 18.7
16:1w7 24.6 24.2 18.1 425 22:6w3 5.9 9.1 104 29.1
16:0 10.4 12.6 10.2 52.7 18:4w3 6.4 4.3 7.2 36.3
18:1w7 6.6 7.0 3.6 56.3 20:5w3 21.8 21.9 7.1 43.4
18:1w5 4.4 5.0 34 59.7 16:4w1l 1.7 0.4 4.2 47.6



