New table 1. Annual discharge of freshwater, dissolved inorganic nutrients (nitrate, silicate and SRP), and dissolved and particulate organic
carbon (DOC and POC, respectively) and nitrogen (DON and PON, respectively) for 9 rivers entering the Arctic Ocean. Estimates calculated from
the discharge and nutrients measured at the same station are in bold. n.d. indicates no data available.

Discharge  NOj SiO, SRP DOC DON POC PON
km’yr! 10°gN 10°gSi 10°gP 10°gC 10°gN 10°gC 10°gN
Yenisey Climatologyla 580 204 843 14.3 n.d. n.d. n.d. n.d.
Climatology'® 580 29 1480 5.4 4419 132 232 32
Gordeev et al. (1996) 620 8.7 1857 5.8 n.d. n.d. n.d. n.d.
Gordeev and Kravchishina (2009) 620 n.d. n.d. n.d. 4860 n.d. 170 n.d.
Holmes et al. (2000) 577 18.4 n.d. 6.2 n.d. n.d. n.d. n.d.
Dittmar and Kattner (2003) 562-577 n.d 200-1223  nd 4100-4900 82 170 17
Holmes et al. (2011) 636 49 1740 n.d. 4645 111 n.d. n.d.
Lena Climatology* 529 15.6 1160 4.2 5785 158 825 94
Climatology®® 529 17.7 340 4.8 n.d. n.d. n.d. n.d.
Climatology* 486 23 338 7.9 n.d. n.d. n.d. n.d.
Gordeev et al. (1996) 525 22 1029 4.9 n.d. 243 n.d. n.d.
Gordeev and Kravchishina (2009) 523 n.d. n.d. n.d. 3600 n.d. 1200 n.d.
Holmes et al. (2000) 532 19.5 n.d. 3.5 n.d. n.d. n.d. n.d.
Dittmar and Kattner (2003) 524-533 n.d 890-1640 n.d 3400-4700 80-245 470 54
Holmes et al. (2011) 581 24 1347 n.d. 5681 135 n.d. n.d.
Ob Climatology® 596 22 573 19.6 3631 114 585 85
Gordeev et al. (1996) 429 9.4 1929 18.2 n.d. n.d. n.d. n.d.
Gordeev and Kravchishina (2009) 404 n.d. n.d. n.d. 3680 n.d. 360 n.d.
Holmes et al. (2000) 404 34.8 n.d. 23.5 n.d. n.d. n.d. n.d.
Dittmar and Kattner (2003) 404-419 n.d 311 n.d 3100-3200 66 310-600 28-54
Holmes et al. (2011) 427 57 1453 n.d. 4119 110 n.d. n.d.
Mackenzie Climatology” 285 16.8 464 1.5 1575 50.8 317 41




Gordeev et al. (1996) 249 12.5 467 1.5 n.d. n.d. n.d. n.d.
Dittmar and Kattner (2003) 249-333 n.d 470 n.d 1300 27 1800-2100  160-190
Holmes et al. (2011) 298 24 554 n.d. 1377 31 n.d. n.d.
Yukon Climatology® 204 19 644 1.9 1369 359 439 50
Holmes et al. (2011) 208 24 694 n.d. 1472 47 n.d. n.d.
Pechora Climatology6 137 4.7 n.d. 4.0 n.d. n.d. n.d. n.d.
Gordeev et al. (1996) 131 9.1 400 1.62 n.d. n.d. n.d. n.d.
Gordeev and Kravchishina (2009) 131 n.d n.d n.d 1666 n.d. 40 n.d.
Dittmar and Kattner (2003) 135 n.d n.d n.d 2100 44 n.d. n.d.
Holmes et al. (2000) 135 7.1 n.d. 4.2 n.d. n.d. n.d. n.d.
Northern Dvina  Climatology™ 105 5.1 105 3.8 n.d. n.d. n.d. n.d.
Climatology”® 105 5.1 n.d. 1.8 n.d. n.d. n.d. n.d.
Gordeev et al. (1996) 110 9.2 388 2 n.d. n.d. n.d. n.d.
Gordeev and Kravchishina (2009) 110 n.d. n.d. n.d. 1280 n.d. 28 n.d.
Dittmar and Kattner (2003) 106 n.d. n.d. n.d. 1700 35 n.d. n.d.
Holmes et al. (2000) 105 6.7 n.d. 2 n.d. n.d. n.d. n.d.
Kolyma Climatology®* 103 3.7 n.d. 2.0 n.d. n.d. n.d. n.d.
Climatology™ 103 4.0 212 0.6 651 17.3 81 13
Gordeev et al. (1996) 132 3.7 248 1.22 n.d. 52.8 n.d. n.d.
Gordeev and Kravchishina (2009) 122 n.d. n.d. n.d. 740 n.d. 380 n.d.
Holmes et al. (2000) 70 2.5 n.d. 0.76 n.d. n.d. n.d. n.d.
Dittmar and Kattner (2003) 71-98 n.d. n.d. n.d. 460-700 16 310 34
Holmes et al. (2011) 111 5 276 n.d. 818 17 n.d. n.d.
Indigirka Climatology’ 50 2.0 n.d. 0.35 n.d. n.d. n.d. n.d.
Dittmar and Kattner (2003) 50 n.d. 0.7 n.d. 240-400 8.4 170 24
Holmes et al. (2000) 50 2.3 n.d. 0.35 n.d. n.d. n.d. n.d.
Gordeev et al. (1996) 61 1.7 80 0.4 n.d. 24.4 n.d. n.d.

"discharge at Igarka, DIN/DOC/DON at Igarka




"discharge at Igarka, DIN/DOC/DON at Dudinka (ca. 250 km downstream Igarka)

*discharge at Kyusur, DIN/DOC/DON at Zhigansk

**discharge at Kyusur, DIN/DOC/DON at Kyusur (ca. 400 km downstream Zhigansk)
**discharge at Stolb, DIN/DOC/DON near Stolb (delta ca. 520 km downstream Zhigansk)
*discharge at Salekhard, DIN/DOC/DON at Salekhard

*discharge at Red Arctic, DIN/DOC/DON at Tsiigehtchic

“discharge at Pilot Station, DIN/DOC/DON at Pilot Station

Sdischarge at Oksino, DIN/DOC/DON at Oksino

discharge at Ust'Pinega, DIN/DOC/DON at Ust'Pinega

" discharge at Ust'Pinega, DIN/DOC/DONat Arkhangelsk (ca. 60 km downstream Ust'Pinega)
% discharge at Kolymskoye, DIN/DOC/DON at Kolymskoye

*discharge at Kolymskoye, DIN/DOC/DON at Cherskii (ca. 120 km downstream Kolymskoye)
’discharge at Vorontsovo, DIN/DOC/DON at Chokurdakh (ca. 100 km downstream Vorontsovo)



New table 2. Annual primary production (total and new), riverine nitrate flux and contribution of riverine nitrate to new primary production for
the High Arctic Ocean and its river-influenced shelf seas. In the last three columns, the average (between brackets) is given along with the average
+ standard deviation.

1 y 1 Riverine nitrate flux Riverine nitra.te flux River.ine pitrate
PP (TgC) f-ratio PPnew (TgC) (10°eN) in carbon equivalent | contribution to
(TgC) PPnew (%)

High Arctic Ocean >329 0.2 >65.8 213.7-50.8 (97.7) 0.29-1.2 (0.55) <0.44-1.8 (0.83)
Barents Sea 136 0.5 68 9.6-2.5 (4.7) 0.01-0.05 (0.03) 0.01-0.07 (0.04)
White Sea 2 0.24 0.48 6.4-2.8 (5.1) 0.02-0.04 (0.03) 4.2-8.3(6.7)
Kara Sea 37 0.24 8.9 112.8-19.9 (42.4) 0.11-0.64 (0.24) 1.2-7.2 (2.7)
Laptev Sea 16 0.25 4 47.3-11.7 (23) 0.07-0.27 (0.13) 1.7-6.7 (3.2)
East-Siberian Sea 30 0.25 7.5 11.2-2.65 (5.7) 0.01-0.06 (0.03) 0.13-0.8 (0.4)
Bering Shelf >300 0.32 96 37.1-12.3 (19) 0.07-0.21 (0.11) 0.07-0.22 (0.11)
Beaufort Sea 8 0.24 1.9 26.4-11.3 (16.8) 0.06-0.15 (0.09) 3.1-7.9 (4.7)

'"From Sakshaug (2004)




New table. Nitrate, silicate, SRP, DOC, DON, POC, PON datasets used for each river sampling location.

Nitrate Silicate SRP DOC DON POC PON
Yenisey Igarka GEMS/WATER (143) | GEMS/WATER (151) | GEMS/WATER (92)
OGSNK/GSN (56)
Dudinka A-GRO (56) A-GRO (56) OGSNK/GSN (56) A-GRO (56) A-GRO (56) PARTNERS (16) | PARTNERS (16)
PARTNERS (17) PARTNERS (17) A-GRO (56) PARTNERS (16) | PARTNERS (17) | A-GRO (10) A-GRO (10)
. A-GRO (56) A-GRO (57) A-GRO (57) A-GRO (56) PARTNERS (17) | PARTNERS (17)
Lena Zhigansk PARTNERS (17) PARTNERS (17) A-GRO (37) PARTNERS (17) | PARTNERS (17) | A-GRO (10) A-GRO (10)
K gggﬁgégfgg” GEMS/WATER (70) | GEMS/WATER (60)
yusur N Publication (1) OGSNK/GSN (57)
Publication (1)
Stolb GEMS/WATER (94) | GEMS/WATER (114) | GEMS/WATER (27)
o Publication (1) Publication (3) Publication (1)
Ob Salekhard giﬁd%vgﬁgﬁ%(m) g%;[{%vgg“ (366) 1 OGSNK/GSN (57) A-GRO (52) A-GRO (52) PARTNERS (15) | PARTNERS (15)
AGRO(52) PARTNERS (17) A-GRO (52) PARTNERS (17) | PARTNERS (16) | A-GRO (10) A-GRO (10)
A-GRO (57)
A-GRO (57) A-GRO (57)
. . . GEMS/WATER (48) | GEMS/WATER (84) A-GRO (57) PARTNERS (14) | PARTNERS (14)
Mackenzie Tsiigehtchic | PARTNERS (17) PARTNERS (17) A-GRO (57) PARTNERS (I7) | pARTNERS (17) | A-GRO (13) A-GRO (13)
Publication (2) L Publication (1)
Publication (2)
USGS (67) USGS (158) USGS (67)
. . SGS (54 A-GRO (47 PARTNERS (16) | PARTNERS (16
Yukon Pilot Station A-GRO (47) A-GRO (47) /[i—GR(; (4)7) A-GRO (47) PARTN](ERS)US) A—GRO(lS)( ) A—GRO(13)( )
PARTNERS (3) PARTNERS (3) PARTNERS (11)
Pechora Oksino OGSNK/GSN (155) OGSNK/GSN (156)
gO.”he”‘ Ust’Pinega GEMS/WATER (481) | GEMS/WATER (400) | GEMS/WATER (337)
vina
Arkhangelsk | OGSNK/GSN (170) OGSNK/GSN (171)
Kolyma Kolymskoye | GEMS/WATER (134) GEMS/WATER (84)
Cherskil gg;%?{ssl\il(;‘f) PARTNERS (17) OGSNK/GSN (40) gi‘ﬁﬁg’;s‘g) PARTNERS (17) | PARTNERS (16) | PARTNERS (16)
AGRO (13) A-GRO (13) A-GRO (13) AGRO (13) A-GRO (13) A-GRO (10) A-GRO (10)
Indigirka Chokurdakh | OGSNK/GSN (60) OGSNK/GSN (60)
All rivers 2436 1683 1618 509 380 160 160




Appendix

New table 1. Monthly-binned riverine concentrations of nitrate (mmol N m™). Linearly interpolated

values are shown in red.

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Northern Dvina® | ¢ | 171 | 164 | 215 | 16 | 12 | 10 | 09 | 10 | 10 | 22 | 47
Northern Dvina” | 4| 14 1 | 146 | 166 | 20 | 08 | 13 | L6 | 13 | 17 | 36 | 88
Pechora 80 | 148 | 123 | 128 | 29 | 16 | 07 | 1.1 | 1.0 | 1.7 | 29 | 3.0
Yenisey” 08 | 07 | 182|121 | 65 | 1.1 | 1.0 | 1.0 | 1.1 | L1 | 1 | 09
Yenisey" 121 | 14 [ 159 ] 56 | 42 | 20 | 14 | 1.0 | 1.2 | 1.8 | 83 | 102
Ob 78 | 94 | 107 79 | 107 | 38 | 1.0 | 1.1 | 13 | 36 | 35 | 7.4
Lena® 98 | 124 | 151 | 160 | 43 | 14 | 12 | 1.0 | 1.7 | 24 | 45 | 72
Lena’ 42 | 51 |61 | 70 ] 80 | 31 | 11| 17 |12 | 13 | 23 | 32
Lena® 36 | 41 | 47 | 53 | 95 13 | 1.6 | 29 | 1.8 | 24 | 3.0
Indigirka 56 | 68 | 81 | 93 | 48 | 45 | 14 | 27 | 27 | 19 | 3.1 | 44
Kolyma'" 74 1 90 | 107 | 65 | 47 | 28 | 15 | 21 | 20 | 24 | 41 | 57
Kolyma' 40 | 46 | 53 | 60 | 50 | 24 | 41 | 1.7 | 22 | 24 | 26 | 33
Yukon 134 | 148 | 161 | 137 | 77 | 50 | 53 | 44 | 83 | 50 | 7.8 | 106
Mackenzie 62 | 67 | 73 | 57 | 41 | 37 | 34 | 33 | 39 | 45 | 50 | 5.6

* at Ust’Pinega

® at Arkhangelsk
¢ at Igarka

¢ at Dudinka

¢ at Zhigansk
"at Kyusur

£ at Stolb

" at Kolymskoye
"at Cherskii




Appendix

New table 2. Monthly-binned riverine concentrations of SRP (mmol P m™). Linearly interpolated values

are shown in red.

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec

Northern Dvina™ 1y 51 | 44 | 152 | 136 | 136 | 1.01 | 0.90 | 0.89 | 0.98 | 0.84 | 0.92 | 133
b
Northern Dvina™ | s¢ | 074 | 0.90 | 0.86 | 044 | 042 | 0.42 | 0.65 | 053 | 0.50 | 0.89 | 0.70
Pechora 1.54 | 1.19 | 1.29 | 0.98 | 1.20 | 0.69 | 0.88 | 0.95 | 0.91 | 1.12 | 1.02 | 1.09
Yenisey 0.60 | 0.58 | 1.10 | 1.69 | 0.88 | 0.86 | 0.60 | 0.80 | 0.62 | 0.67 | 0.65 | 0.63
4

Yenisey 0.19 | 021 | 022 | 023 | 0.38 | 0.33 | 0.28 | 0.26 | 0.30 | 0.33 | 0.17 | 0.18
Ob 123 | 1.86 | 2.49 | 2.83 | 1.09 | 0.78 | 1.92 | 1.98 | 2.77 | 1.77 | 1.19 | 0.60
Lena®

024 | 024 | 024 | 023 | 023 | 0.25 | 0.26 | 027 | 0.26 | 0.26 | 0.25 | 0.25
Lena'

023 | 024 | 024 | 024 | 024 | 043 | 0.21 | 0.18 | 025 | 0.23 | 0.23 | 0.23
Lena®

044 | 042 | 040 | 038 | 0.39 | 0.38 | 0.37 | 0.56 | 1.30 | 0.49 | 0.47 | 0.45
Indigirka 0.32 | 031 | 029 | 028 | 0.26 | 0.20 | 0.14 | 024 | 0.37 | 037 | 0.35 | 0.34

h

Kolyma 021 | 0.18 | 0.16 | 0.14 | 0.35 | 0.95 | 0.33 | 0.58 | 049 | 0.27 | 0.25 | 0.23
Kolyma 0.07 | 0.06 | 0.06 | 0.06 | 0.24 | 0.18 | 0.17 | 0.23 | 0.22 | 0.10 | 0.07 | 0.07
Yukon 0.17 | 032 | 046 | 0.22 | 0.18 | 0.30 | 0.20 | 0.14 | 029 | 0.52 | 0.74 | 0.97
Mackenzie 0.11 | 0.11 | 0.11 | 0.14 | 037 | 027 | 0.25 | 0.18 | 0.14 | 0.14 | 0.13 | 0.12

* at Ust’Pinega

® at Arkhangelsk
¢ at Igarka

¢ at Dudinka

¢ at Zhigansk
"at Kyusur

£ at Stolb

" at Kolymskoye
"at Cherskii




Appendix

New table 3. Monthly-binned riverine concentrations of silicate (mmol Si m™). Linearly interpolated

values are shown in red.

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
: a
Northern Dvina™ | o3 | 579 | 714 | 578 | 33.0 | 345 | 283 | 216 | 22.5 | 320 | 378 | 515
b
Yenisey 1282 | 1550 | 40.7 | 464 | 455 | 393 | 438 | 492 | 558 | 478 | 746 | 1014
: C
Yenisey 109.1 | 1102 | 1114 | 986 | 859 | 73.1 | 87.0 | 972 | 1182 | 132.6 | 106.7 | 107.9
Ob
341 | 982 | 1214 | 1215 | 54.1 | 409 | 295 | 284 | 43.4 | 454 | 57.0 | 456
Lena®
1297 | 1258 | 121.9 | 1325 | 580 | 604 | 713 | 821 | 949 | 107.6 | 137.5 | 1336
Lena 315 | 306 | 296 | 287 | 277 | 144 | 274 | 203 | 313 | 344 | 334 | 325
f
Lena 341 | 377 | 413 | 449 | 273 | 237 | 201 | 234 | 317 | 232 | 268 | 304
g
Kolyma 1219 | 1258 | 1298 | 133.7 | 127 | 47.0 | 924 | 89.1 | 973 | 1057 | 114.0 | 1179
Yukon 192.4 | 200 | 2053 | 202.6 | 80.6 | 68.6 | 1057 | 1122 | 1207 | 133.0 | 160.9 | 188.7
Mackenzie
693 | 767 | 723 | 639 | 449 | 513 | 61.1 | 609 | 59.1 | 58.1 | 60.8 | 683
* at Ust’Pinega
® at Igarka
¢ at Dudinka
4 at Zhigansk
¢ at Kyusur
Fat Stolb

¢ at Cherskii




Appendix

New table 4. Monthly-binned riverine concentrations of DON (mmol N m™). Linearly interpolated values

are shown in red.

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Yenisey" 66 | 55 | 45 | 100 | 155 | 21.0 | 20.1 | 138 | 123 | 148 | 86 | 7.6
Ob 180 | 144 | 107 | 7.1 | 200 | 19.1 | 25.6 | 25.0 | 21.7 | 155 | 141 | 21.6
Lena’ 149 | 141 | 133 | 87 | 220 | 312 | 21.8 | 124 | 115 | 10.6 | 165 | 157
Kolyma® 60 | 50 | 41 | 3.1 | 233|176 | 45 | 87 | 102 ] 91 | 79 | 69
Yukon 79 | 84 | 89 | 7.1 [ 206 | 176 | 11.1 | 9.1 | 106 | 99 | 93 | 86
Mackenzie 82 | 82 | 83 | 166 | 249 | 179 | 101 | 87 | 79 | 80 | 8.0 | 8.
* at Dudinka
® at Zhigansk

¢ at Cherskii



Appendix

New table 5. Monthly-binned riverine concentrations of DOC (mmol C m™). Linearly interpolated values

are shown in red.

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Yenisey 300 | 282 | 265 | 452 | 640 | 827 | 753 | 465 | 441 | 583 | 334 | 317
Ob 609 | 612 | 616 | 458 | 589 | 696 | 942 | 857 | 849 | 708 | 889 | 605
Lena®

692 | 696 | 700 | 558 | 946 | 1252 | 915 | 577 | 583 | 589 | 684 | 688
Kolyma 212 | 218 | 223 | 311 | 456 | 797 | 463 | 316 | 312 | 310 | 307 | 196
Yukon 245 | 241 | 234 | 219 | 842 | 759 | 464 | 382 | 459 | 710 | 555 | 400
Mackenzie 368 | 373 | 379 | 560 | 740 | 559 | 403 | 381 | 345 | 351 | 356 | 362
*at Dudinka
® at Zhigansk

¢ at Cherskii




New appendix Table

New table. Monthly-binned riverine concentrations of PON (mmol N m™). Linearly interpolated values

are shown in red.

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
. a
Yenisey 186 | 174 | 162 | 262 | 361 | 461 | 473 | 412 | 394 | 345 | 221 | 1.98
Ob 293 | 398 | 5.03 | 861 | 2150 | 18.78 | 17.06 | 18.87 | 13.25 | 12.88 | 7.38 | 1.87
b

Lena 146 | 115 | 070 | 134 | 1139 | 1655 | 1423 | 1064 | 1147 | 725 | 185 | 156
Kolyma 330 | 429 | 529 | 629 | 842 | 10.56 | 9.10 | 9.83 | 821 | 475 | 1.30 | 2.30
Yukon 342 | 294 | 245 | 374 | 22.04 | 1886 | 24.08 | 2124 | 15.63 | 12.58 | 9.52 | 6.47
Mackenzie

326 | 2.93 | 2.60 | 825 | 13.91 | 1956 | 13.40 | 7.68 | 457 | 424 | 391 | 3.58
?at Dudinka
® at Zhigansk

¢ at Cherskii




New appendix Table

New table. Monthly-binned riverine concentrations of POC (mmol C m™). Linearly interpolated values

are shown in red.

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
. a
Yenisey 167 | 156 | 144 | 232 | 320 | 408 | 49.1 | 243 | 263 | 241 | 191 | 179
Ob 567 | 593 | 61.9 | 935 | 207.5 | 1603 | 130.8 | 114.1 | 97.4 | 719 | 63.0 | 54.1
b

Lena 135 | 107 | 65 | 133 | 1350 | 187.0 | 1550 | 903 | 725 | 589 | 168 | 142
Kolyma 277 | 343 | 409 | 475 | 1267 | 77.6 | 53.9 | 565 | 59.7 | 37.1 | 145 | 21.1
Yukon 476 | 378 | 27.9 | 509 | 283.7 | 2000 | 2572 | 255.8 | 946 | 829 | 71.1 | 59.4
Mackenzie

3001 | 297 | 293 | 77.0 | 1246 | 1723 | 145.1 | 58.8 | 31.7 | 313 | 309 | 305
?at Dudinka
® at Zhigansk

¢ at Cherskii




