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Supplementary Material
1 Supplementary Figures and Tables

1.1 Supplementary Figures
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Supplementary Figure 1. The ASGARD moorings (yellow stars) and stations (red circles) along
with regional dominant currents on the Bering and Chukchi shelf; Alaska Coastal Water (ACW;
black); Bering Shelf/Anadyr Water and Anadyr Water (BSAW/AW:; purple) and Siberian Coastal
Current (SCC; brown). Stations considered in this study are labeled and identified with green arrows.
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Supplemental Figure 2. Water column profiles from each of the seven stations sampled showing PAR, Oxygen, Density, Beam attenuation
(transmission), Fluorescence (proxy for chlorophyll), Salinity, and Temperature.
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Supplemental Figure 3. Location of previous carbon flux studies on the Bering and Chukchi shelves
and shelf breaks (grey stars and patches) along with stations from the present study (colored circles).



l\' frontiers

1.2 Supplementary Tables

Supplemental Table 1. Compilation of POC fluxes, primary productivity rates, and export ratios from other high latitude studies. POC flux
values over 1000 mg C m d* are shown in bold.

4Based on monthly averages

bOnly these two methods are considered in this analysis not including POC flux using POC:234 TH ratio on GF/F filters from the water
column or POC flux in collection-efficiency corrected sediment traps

¢Study-wide average

dPOC marine and POC terrestrial were determined with a mixing model and presented as separate values in Amiel and Cochran, 2008. In
Supplementary Table 1, POC marine and POC terrestrial were added together to determine the Peak POC flux value of 2540 mg C m2 d,

®One station only

'Regional averages within study

9Samples above the euphotic zone were removed

hCalculated from MODIS satellite-derived chlorophyll-a concentrations and primary production calculated using the VGPM method
'Based on difference in flux between 600 and 750 m

JOnly small particles (< 1 mm) considered

Peak

samplin ER poc | PeaK

sampling g Depth Water POC flux PP rates (flux / Peak POC Peak flux POC
Location Type of Sampling - Depth (mgC m?2 (mg C - POC flux flux Citation
Period Range m) ) m2 d) PP) flux period depth (m) water (mg C
(m) (%) P depth J

m2d?)

(m)




. . June - 414 - 32.4- 163 -
Drifting sediment trap October 50 - 150 163 - 560 200 - 554 1709° 58.0° June 50 560 554 Caron et al., 2004
'Ce'tethetrri‘éssed'mem April - June 1 - ~40 - ~85 - - April - June 1 ; -85 Michel et al., 2002
234Th/238U
disequilibrium May - 25-100 100 - 515 50 - 1074 - - July 50 259 1074 Amiel et al., 2002
. September
(collected with pumps)
Baffin Bay May -
Drifting sediment trap y 25-100 100 - 515 48 - 455 - - July 100 500 455 Amiel et al., 2002
September
Moored sediment trap May - 201-406 | 100 -515 4.8 -63.7 - - July 259 259 63.7 Amiel et al., 2002
September
Moored sediment trap \;Z?rr];;?ilrj]gd 198 - 259 | 365 - 569 3-110 - - July 258 365 110 Sampei et al, 2004
Drifting sediment trap April - July 50 - 100 ~150 ~50 - ~1080 - - June 50 ~150 ~1080 Michel et al., 2002
Baffin Bay,
Beaufort | \1oored sedimenttrap | Yo 'OUNd 405 500 | 307-1347 | ~1-~55 - - July 200 649 ~55 Lalande et al., 2009
Sea, sampling
Laptev Sea
Drifting sediment trap? Y;;%ﬂ‘r’]’;d 40 459 ~50-~800 | 0-1500 | 14+2° March 40 459 ~800 | Gustafsson etal., 2013
Baltic Sea B4Th/P%y
disequilibrium Year round T ) . N
(collected with sampling 40 459 50-~1200 | 0-1500 21+3 March 40 459 1200 | Gustafsson etal., 2013
sediment trap)®
. . Andreassen and
Drifting sediment trap May 20 200 - 500 409 - 1090 - - May 20 300 1090 Wassmann, 1998
Moored sediment trap MZLth'Jl'J\f';y' 30-200 | 168-350 | 30-1500 - - May 30 239 1500 Olli et al., 2002
Drifting sediment trap May and July | 60-120 | 203 - 2052 67 - 456 - - May 60 343 456 Lalande et al., 2008
234Th/23BU
Barents disequilibrium May and July | 60-120 | 203-2052 | 98.5 - 1506 - - July 120 229 1506 Lalande et al., 2008
Sea (collected with pumps)
Moored sediment trap May and July 30 150 - 2052 140 - 760 0 - 1500 - July 30 - 760 Reigstad et al., 2008
234Th technique ~200 - .
(collected with pumps) June - July 100 ~500 22 -940 120-757 9-130 June 100 400 940 Le Moigne et al., 2015
Drifting sediment trap June - July 90 -200 :121‘-}?0' 88 - 265 - - June - July 150 ~250 265 Coppola et al., 2002
Moored sediment trap March - July 610 ~2000 10 - 290 - - June 610 ~2000 290 Thomsen et al., 2001
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Drifting sediment trap Andreassen et al
and ice tethered July 60 - 100 75 - 3000 18-76 - - July 100 2500 76 1996 "
sediment trap
234Th/238u
Barents disequilibrium Gustafsson and
Sea and L July - August 40 129 - 3917 24 - 384 100-500 | 16-75 July 40 129 384
. . (collected with ice- Andersson, 2012
high Arctic -
tethered sediment traps)
Barents
Sea, high 24T /238y
Arctic, disequilibrium 100 - July - - .
Kara Sea, (collected with pumps July - October 100 53000 0-66 - - October 100 100 66 Cai etal., 2010
and Laptev and Niskin bottles)
Sea
Beaufort 24Th/28Y
and disequilibrium July - July -
Chukchi (collected with Niskin September 40-50 46-3800 | 25.2-2438 ) ) September 40 50 2438 Yuetal., 2010
Sea bottles)
Moored sediment trap Fe%ﬁ‘l’;‘/ry - 100 ~300 ~5-~75 July 100 ~300 ~75 Forest et al., 2011
Drifting sediment trap June - July 50-100 | 156-1142 | 37.5-76.7 178 - 926 2112 June - July 100 220 76.7 Kellogg et al., 2011
Moored Sediment Trap ii?;gﬁ‘;’;d 118-213 | 173-268 | ~5-~80 - - June-July 145 200 ~80 O'Brien et al., 2006
234Th/238U i
disequilibrium AUQUSL- |16 900 | 208-3300 | 8.4-89 . - August - 50 208 89 Moran and Smith,
- September September 2000
(collected with pumps)
. - June - 5.2- Juul-Pedersen et al.,
Beaufort Drifting sediment trap October 25-75 43 -1280 14.8 - 258.4 - 972 July 50 280 258 2010
Sea .
Ice-tethered sediment February - ~150 - ~150 - Juul-Pedersen et al.,
traps June 1-25 2550 11.2-521.7 - - June 1 550 521.7 2008
Moored sediment trap O;ﬁ’g?jesrt' 200 300 - 500 1-16 - - May 200 300 16 Forest et al., 2007
Moored sediment trap Y;;?}:gﬂﬁgd 100 - 200 400 ~1-~70 - - June 100 400 ~70 Forest et al., 2010
Moored sediment trap | October - July 112 309 ~3-~70 - - July 112 309 ~70 Sampei et al., 2012
Moored sediment trap Ysz":;gﬁlégd 95-211 204 - 688 0.9-147.3 - - August 110 204 147.3 Forest et al., 2013
Drifting sediment trap August 40 - 200 227 - 625 6.6-15.2 - - August 85 625 15.2 Forest et al., 2013




June - July

ST d 423 Amiel and Coch
Lo an ) 3- ) ) ) " miel and Cochran,
(collilcstz(giu\l/\llli?glu;nm 5 September - 50 - 100 1200 175 - 2540 June 50 230 2540 2008
pump October
234Th/238U
disequilibrium - 5-60 | 22-3000 | 67.3-78.1 - - - 25 - 781 | Baskaran etal., 2003
(collected with pumps
and Niskin bottles)
Moored sediment trap SO ctober - 210 250 2-52 - - September 210 250 52 Forest et al., 2008
eptember
234 238
Beaufort dise Turilllibr%im 1000- | /45xl144 187.4+
Sea and gurtibrium August 25 -187.4 £ 45.6° 26 - 70° August 25 1000 L Chen et al., 2003
f (collected with Niskin 2100 15.6
Bering Sea 15.6
bottles)
Beaufort 24Th/28Y
Sea and disequilibrium Trimble and Baskaran,
Chukehi (collected with pumps August 50 25-3700 16.8 - 687 - - August 50 - 687 2005
sea and Niskin bottles)
e . April-May .
Drifting sediment trap and July 37-115 45 - 3450 24 - 853 62 - 853 3-133 | April - May 20 73 853 Moran et al., 2012
. . . 135 - 100-
Drifting sediment trap April - July 23-100 | 100-3500 | 47-1297° 1297 4-165 June - July 100 200 1297 Baumann et al., 2013
Bering Sea
Moored sediment trap June - 36 49 253 -654 501¢ - July 36 49 654 Fukuchi et al., 1993
September
Moored sediment trap g%ﬂ%’;d 3198 3788 24-22 - - - 3198 3788 22 Takahashi et al., 2002
Ice-tethered sediment | - |
Canadian traps June - July 0.5-90 125 - 150 ~10 - ~750 - - June 25 125 ~750 Fortier et al., 2002
Archipelag ]
0 'Ce'tethetrrf;:):ed'mem April - June | 0.5-15 135 ~10 - ~500 - - May 25 135 | ~500 | Michel etal, 1996
234 238
i Th/2*U ~106- | ~15- July -
isequilibrium May - August 50 m 60 - 3071 0.4- 468 t ¢ 50 118 468 Moran et al., 2005
- 431 37 August
(collected with pumps)
234Th/238u
Lo 79+6.4- ~106 - "
Chukchi disequilibrium May - August 50 m 39 - 3801 825 + 589 189" 6-38 May - June 50 116 825 Lepore et al., 2007
Sea (collected with pumps) -
Drifting sediment trap | May - August | 30-100 | 153-2061 | 3-796 0.28- 1 g 185 July - 30 326 796 | Lalande etal., 2007
3.85 August
Moored sediment trap g%ﬂ%’;d 37 45 72-1184 - - September 37 45 1184 Lalande et al., 2020
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234Th/238U
disequilibrium July - ) ) ) ) ) July -
(collected with Niskin September 30-60 35-100 21.6-951.2 September 30 40 951.1 Yu etal, 2012
bottles)
Chukchi 24Th/28Y
Sea and disequilibrium August - 20-30 | 50->3000 | 3.6-456 | 12-2570 - August - 20-30 | -50 | 456 Moran et al., 1997
. . - September September
high Arctic | (collected with pumps)
Moored sediment trap Year rqund 300 2500 ~1-~45 -0 - July 300 2500 ~45 Forest et al., 2010
sampling ~2400
. Year round 196 -
Moored sediment trap sampling 2364 2540 1-64 - - August 1296 2540 64 Lalande et al., 2016
. Year round 1087 - 1618 -
Moored sediment trap sampling 1125 1676 10-40.1 - - June 1125 1676 40.1 Hebbeln, 2000
Fram Strait
Moored sediment trap Year ro_und 500 2241 - 2.1-43 - - May 500 2499 43 Ramseier et al., 1999
sampling 3630
Moored sediment trap ii?;gﬁ‘;’;d 260-300 | 260 - 340 15-45 - - August 300 2584 45 Bauerfeind et al, 2009
Moored sediment trap iiiigﬂﬁgd 179-280 | >2000 ~1-~50 - - May 230 >2000 | ~50 Lalande et al., 2013
234Th/238u
. S Year round
disequilibrium samplin 0-50 100 - 500 156 - 841 240-961 | 41-88 | July-August 50 ~400 841 Cochran et al., 1995
(collected with pumps) piing
Greenland
Sea . Year round 100 - . von Bodungen et al.,
Moored sediment trap sampling 2000 - 2.9-90 - - Spring 100 - 90 1996
Moored sediment trap May - July 300 - 05-5 May 300 - 5 Pesant et al., 2002
234Th/238U 3
disequilibrium August - 15-250 | 1000+ 0-1201 | 12-601 | 5-100 | August- 100 1000+ | 120.1 Roca-Marti etal.,
- September September 2016
(collected with pumps)
Ice-tethered sediment . N . N Novigatsky and
High traps April 20-70 4000 44-10 - - April 20-70 4000 10 Lisitzin, 2018
Arctic
. Year round 1355 -
Moored sediment trap sampling 150 - 285 4240 ~1-~275 - - July 175 1350 ~275 Lalande et al., 2019
Ice-tethered sediment July - 2-25 | 100-4513 | ~5-~400 - - September | 20-25 | 3570 | ~400 | Lalandeetal,2014
traps September
Drifting sediment trap Segtember " | 50-150 | 86-342 | 50.0-76.8 | 70-435 | 19-69 | September 50 342 76.8 Lapoussiere et al.,
Hudson ctober 2013
Bay . Year round Lalande and Fortier
Moored sediment trap sampling 100 136 ~5-~160 - - October 100 136 ~160 2011




Year round

Kara Sea Moored sediment trap sampling 20-54 31-73 4.2-379.7 - - October 29 40 379.7 Gaye et al., 2007
234Th/238U
Labrador disequilibrium July 0-250 - 372-9969 | 2% | 40-111 July 100 . 9969 | Moran etal, 2003
Sea - 1012.5
(collected with pumps)
Moored sediment trap i‘;?;gﬁﬁgd 175 1350 ~10 - ~300 - - July 175 1350 | ~300 Lalande et al., 2009
Laptev Sea
Moored sediment trap | Y& round | 150 and 1712 0.33-21 - - August 150 1712 21 Fahl and Néthig, 2007
sampling 1550
24T /238y April - May April - May
disequilibrium and July - ~80 - ~72 - ~144 12(4)313;“ 41'2h_ and July - ~80 - ~144 Cebalél‘(lvs—goolrgero et
(collected with pumps) August August "
itting sedi April - May
Neutrally buoyant drifting sediment 1093 - 43 - JUly - Ceballos-Romero et
s aer July- | 82-402 - 5.4-52 ) 16" August 82 - 52 al., 2016
ugust
234Th/238U
disequilibrium 360+120 - 620 + -
North - -
Atlantic (collected with Niskin May 100 > 750 6204200 May 100 >750 200 Martin et al., 2011
bottles)
Neutrally buoyant ) 10.240.3 - ) 2516 - 16444, .
drifting sediment trap May 150 - 750 > 750 16444 1 43417 May 600 >750 1 Martin et al., 2011
Marine snow catcher March- April 50 - 200 > 600 23 - 186/ 38 - 359 - March 50 >600 186 Giering et al., 2016
234Th/238u
disequilibrium April-May 35-75 >300 84 - 925 925-1093 8-78 May 75 >300 1093 Buesseler et al., 1992
(collected with pumps)
2852 +
. . 2.66 - 134 - 325.24 Van der Wal et al.,
Drifting sediment trap June - July 50 134 - 145 305.04 + 514-1330 11-55 June - July 50 145 +17.76 1995
17.76
North Sea
234Th/238U
disequilibrium 106 - Foster and Shimmield
(collected with Niskin June 1-75 106 - 118 114 - 577 48 - 91 14 - 96 June 75 118 577 2002
bottles)
White Sea Moored sediment trap June 55 -270 320 85.2 - 136.1 - - June 270 320 136.1 Lukashin et al., 2003
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Supplementary Table 2. Selection of particulate organic carbon flux values from high productivity
and/or high flux regions

POC
Time of Depth Flux
Location year Type of Sampling Sampled range Citation
Sampled (m) (mg C m?
d?h
. Year round Z4Th/8y
Arabian Sea sampling disequilibrium 100 12 - 312 Buesseler, 1998
234Th/238u
March- disequilibrium
BATS October (collected with 0-100 1-6 Buesseler, 1998
sediment trap)
California Coast | May Moorefrzzd'mem 450 10-120 | Pilskaln et al., 1996
234Th/238u
California Coast May disequilibrium 100-150 | 72-151 | Stukeletal., 2011
(collected with
sediment trap)
California Coast | Y¢ar round | Moored sediment 540 20 - 200 Thunell, 1998
sampling trap
i H 234 238
Equat_o_rlal Spring/ . Th/. U 0-100 1-8 Buesseler, 1998
Pacific Fall disequilibrium
October - Z4Th/8y
Kerguelen November disequilibrium ) )
Islands (Austral (collected with 100 -200 22-142 Planchon et al., 2015
Spring) pumps)
Mauritania/Cape March - Drifting sediment 100 20 - 100 Engel et al., 2017
Verde April traps
Mauritania/Cape | Year round Moored sediment 1.29 -

Verde sampling trap 3580 11.42 Helmke et al., 2005
Namlbl_an Year ro_und Moored sediment 599 - 3921 1-477 Wefer and Fischer,
Upwelling sampling trap 1993

234Th/238U
. Year round disequilibrium Benitez-Nelson et
North Pacific sampling (collected with 150 25-348 al., 2001
sediment trap)
234Th/238U
. May and disequilibrium ) ) Buesseler and Boyd,
North Pacific | A gust (collected with | 0200 | 83-97 2009
niskin)
234Th/238u
North Pacific disequilibrium Buesseler and Boyd,
(Aloha) June-July | collected with | 1207300 | 4.3-145 2009
sediment trap)
North Pacific July- 234Th/238U ) ) Buesseler and Boyd,
(K2) August disequilibrium | 207500 | 9-133 2009
. February e .
Peruvian (Austral | Drifting sediment 200 2-18 | Haskell etal., 2013
upwelling trap
Summer)
December
- January 24T h/238Yy Buesseler and Boyd,
Southern Ocean | (atral | disequilibrium | 20150 | 69-488 2009
Summer)




November 23411 1238
Weddell (Austral . Th/. U 0-100 4-29 Buesseler, 1998
Sea/Polar front - disequilibrium
Spring)
Western e .
Antarctic January Drifting sediment 150 92 -104.4 | Buesseleretal., 2010
. (Austral) trap
Penninsula
Western January .
Antarctic (Austral Moore(t:ir;edlment 170 24-40 Buesseler et al., 2010
Penninsula Summer) P
234Th/238u
Wester_n January disequilibrium
Antarctic (Austral (collected with 150 50 - 64 Buesseler et al., 2010
Penninsula Summer)
pumps)
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