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1 Tables and figures

Supplementary Table 1:Overview of sampled stations duriRy PolarsterrexpeditionPS85 The table consists of sampling information
for each station, number of sequences in each step of theobioatics workflow as well as alpha diversity estimations, conducted using

the R package ' i NEXT’
PAN_GAE,*A Station Lopgitude L;':ltitude 32{2 pl['(;'c?_ Depth Comm_unity No. o_f raw an’:lr()ali.ccc)afns arr'::)?iilo?nz.gter ri?h?]seesrgigo. righhr?eoss ?(;32?2;: dsi\?earg(i)t; C%?nrzﬂse
stationID Name [ceast] [°north] mm-yyyyl [m] fraction amplicons | after QC_Z and taxonomic of OTUS) estimator (%) index ness
merging assignment
BAC-PA 80397 64742 33796 1253 1688.989 74% 96.35 98.71
> EUK 147259 96416 79400 1375 1626.604 85% 101.524 99.53
PS85/04261 | 10w 0.93 2881 | 16062014 25 BAC-PA 91123 72119 52012 1517 2195.084 69% 50.779 98.84
EUK 150194 102204 72574 1061 1227.225 86% 59.651 99.66
BAC-PA 32709 14861 10612 664 833.085 80% 109.306 | 98.19
40 EUK 147314 100351 63842 964 1053.573 91% 83.285 99.73
BAC-FL 36556 15425 12513 442 1048.766 42% 32.742 97.95
5 BAC-PA 52802 26634 24811 649 1309.439 50% 30.321 98.63
EUK 62815 42857 25060 549 894.012 61% 28.08 99.07
BAC-FL 76337 36003 29384 860 1767.938 49% 38.251 98.35
PS85/04851 | 1E 1.01 78.84 | 2806-2014| 15 BAC-PA 41723 20613 17462 498 931.475 53% 30.32 98.54
EUK 121572 78223 25238 548 866.662 63% 23.145 99.09
BAC-FL 43652 20877 19360 640 1497.575 43% 77.441 98.25
60 BAC-PA 35591 17538 16430 438 966.968 45% 26.964 98.6
EUK 169597 109653 81993 1258 1766.633 71% 76.014 99.42
BAC-FL 77709 61309 46317 1858 3356.522 55% 61.4% 97.86
5 BAC-PA 90364 71325 52816 1847 3229.015 57% 61.226 98.17
PsS85/04821 | 1W -0.9 78.83 | 28-06-2014 EUK 99943 62021 40492 605 925.078 65% 22.675 99.4
BAC-FL 60089 48421 41956 1982 3679.578 54% 87.374 97.44
30 BAC-PA 75761 61646 50193 1732 3330.309 52% 52.392 98.13
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EUK 116173 73992 28927 647 981.392 66% 25.073 99.07

BAC-FL 76494 61438 55904 2591 4581.841 57% 103.816 | 97.55

50 BAC-PA 84659 66948 55419 1912 3219.017 59% 48.069 98.32

EUK 164612 108612 62359 1188 1662.177 71% 56.479 99.29

BAC-FL 70906 57234 44915 1911 3496.327 55% 122.414 | 97.75

5 BAC-PA 78260 62880 29441 1574 2363.784 67% 155.048 97.9

EUK 33567 7152 4598 348 381.969 91% 88.583 98.35

BAC-FL 82651 65466 53898 2031 3823.@ 53% 142.557 | 98.04

PS8504321 | 7W -7.01 78.66 | 17-06-2014| 15 BAC-PA 89928 70465 36222 1560 2122.192 74% 116.708 | 98.42
EUK 104233 69591 22287 309 419.033 74% 17.881 99.52

BAC-FL 89980 71294 62394 2636 4061.895 65% 202.823 | 98.07

30 BAC-PA 91899 72800 47748 1699 2274.69 % 80.466 98.73

EUK 125204 80222 68398 539 587.905 92% 23.078 99.89

BAC-FL 41349 20557 18329 863 1958.207 44% 70.145 97.41

5 BAC-PA 91168 79425 45569 1081 1365.313 79% 52.884 99.32

EUK 122102 823%4 66153 1362 1634.753 83% 110.443 | 99.47

PS85/04291 | 8.5W 856 1683 | 16062014 15 BAC-FL 41747 19198 16582 760 1316.677 58% 79.439 97.97
EUK 181419 119906 96066 1850 1994.488 93% 185.048 | 99.65

BAC-FL 32931 14862 13682 763 1139.896 67% 147.079 | 97.95

30 BAC-PA 29010 13160 9141 733 984.988 74% 120.82 97.22

EUK 129949 87319 63611 1280 1415.733 90% 186.098 | 99.67

BAC-FL 85231 68633 57782 2314 3836.833 60% 85.837 98

5 BAC-PA 78359 62571 29282 1349 2218.654 61% 79.971 97.88

EUK 196875 131887 93201 1028 1308.414 79% 44.659 99.65

BAC-FL 81707 66199 56587 2672 4327.635 62% 107.536 | 97.65

PS85/04371 | EG1 -5.5 78.83 | 17-06-2014| 25 BAC-PA 85414 70034 20038 995 1623.54 61% 55.01 97.8
EUK 110323 72002 26192 775 1006.473 7% 56.593 99.05

BAC-FL 95756 76869 65384 2501 4799.385 52% 145749 | 97.93

30 BAC-PA 81069 65846 25796 1225 1761.604 70% 107.519 | 98.15

EUK 71733 49058 30306 721 911.254 79% 45.824 99.3

pses/oada | EG3 308 884 | 18062014 5 BAC-FL 77088 61503 50149 2009 3734.22 54% 127557 | 97.93
BAC-PA 61815 49003 20694 1254 1973.635 64% 114.642 | 97.54




EUK 140298 96787 81029 837 920.111 91% 3181 99.82

BAC-FL 78705 61132 54206 2286 3890.246 59% 173.945 | 98.07

25 BAC-PA 72914 56244 39354 1731 2271.522 76% 82.698 98.43

EUK 69062 25775 16066 707 974.455 73% 108.43 98.52

BAC-FL 86092 68494 59783 2394 4015.66 60% 192.309 | 98.13

30 BAC-PA 103314 79525 50683 1581 2034.906 78% 68.442 98.97

EUK 111864 77280 57390 1059 1120.875 94% 106.94 99.74

BAC-FL 76892 62268 47336 2276 4224.997 54% 92.664 97.37

5 BAC-PA 75665 58788 32510 1478 2712.614 54% 58.3 97.65

EUK 124988 82632 62200 1044 1571.87 66% 38.549 99.34

BAC-FL 81102 64823 52158 2088 3396.112 61% 127.548 | 98.06

PS85/04582 | EG4 -2.83 78.45 | 21-06-2014| 20 BAC-PA 82155 66160 41640 1311 1849.317 71% 44,527 98.74
EUK 138829 90341 69354 866 1029.682 84% 24.146 99.67

BAC-FL 78368 61711 51762 2610 4652.97 56% 160.179 | 97.36

30 BAC-PA 97030 74544 519&% 1460 2038.56 72% 66.581 98.96

EUK 124644 83373 68622 1076 1396.831 7% 31.301 99.49

BAC-PA 88309 69223 61358 1288 1858.022 69% 23.269 99.13

> EUK 118376 81039 63494 660 844.886 78% 34.948 99.67

BAC-FL 44197 22004 20405 713 1586.577 45% 52.653 97.95

pses/oazal | HG1 6.08 7013 | 24062014 23 BAC-PA 99612 76756 53722 1221 1806.67 68% 33.33 99.02
EUK 114736 73485 52638 618 939.635 66% 45.408 99.57

BAC-FL 47998 23509 21405 956 2383.473 40% 80.572 97.35

30 BAC-PA 94944 74271 45745 1244 1997.736 62% 40.518 98.68

EUK 106104 70476 28501 758 1097.497 69% 78.057 99.03

BAC-FL 58239 28496 24334 947 2171.471 44% 58.602 97.81

5 BAC-PA 77468 62783 49002 1062 1824.041 58% 24182 98.92

EUK 24794 17367 14697 406 580.37 70% 49.206 98.95

PS85/04601 | HG4 4.19 79.19 | 22-06-2014 BAC-FL 51128 23529 20639 799 1725.055 46% 55.445 97.86
50 BAC-PA 80709 64555 55532 1614 2817.068 57% 44.455 98.54

EUK 122028 83737 63358 920 1477.246 62% 28.191 99.37

60 EUK 127462 86970 65048 1079 1457.086 74% 39.692 99.41

PS85/04651 | HG9 2.75 79.15 | 24-06-2014 5 BAC-FL 47806 23211 20885 669 1424.969 47% 40.364 98.19
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BAC-PA 40295 20267 18718 565 1206.308 47% 28.328 98.37

20 BAC-FL 83762 40055 35179 1762 3372.888 52% 88.644 97.15
50 BAC-FL 74227 35523 31476 1343 2580.334 52% 110919 | 97.78
BAC-FL 78003 61567 51392 1820 2985.597 61% 46.664 98.23

5 BAC-PA 80864 64261 50661 1696 2866.384 59% 50.195 98.35
EUK 104829 66993 46176 743 1159.061 64% 45.615 99.33

BAC-FL 76360 59989 54801 2386 4029.084 59% 90.256 97.79
PS85/04731 | N4 4.26 79.76 | 2506-2014| 40 BAC-PA 79049 62868 53831 1500 2607.397 58% 37.941 98.57
EUK 1375615 932321 668065 2706 2969.087 91% 14.449 99.92

BAC-FL 87573 69600 63000 2583 4378.365 59% 103.08 97.96

55 BAC-PA 73018 57336 48538 1390 2243.044 62% 34.07 98.65
EUK 184908 127835 100293 1163 1673.722 69% 39.768 99.58

*PANGAEA - www.pangaea.de
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Supplementary Table 2:Bacterial cell abndance and activity in East Greenland Current (EGC)
and WesiSpitsbergerCurrent (WSC). The values represent the mean and the standard deviation for
each parameter and the number in parentheses represents the number of samples.

EGC WSC
Total bacterial ell conc. [cels mI™] 51+02(11) 5.8+0.1(12)
HNA/LNA cells ratio* 18+06(11) 31+12(12)
Total bacteial productivity [pmol leucine Litét  |6.3(18) 25.4(17)
hour?]
Cell specific bac. prod. 33+24(11) 3.7+£32(12)
[10e-8 pmol leucineell* hour?]

*HNA - high nucleic acids, LNAlow nucleic acids.
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Supplementary Table 3:Properties of the eoccurrence networks in both Frle@ng (FL) and

particleattached (PA) size fractions.

FL network PA network
Nodes
No. of nodes 555 514
Bacterial nodes (% of total) 55 (74%) 85 (64%)
Edges
No. of edges 718 986
Pos. edges (% of total) 607 (85%) 702(71%)
Topology
No. clusters 49 52
Modularity 0.3 0.27
Diameter 23.09 15.68
Mean degree 2.58 3.83
Avg. path length 8.56 478
Betweaness 49724 68151
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Supplementary Figure 1 Regional separation of Fram Strait based on in situ biogeochemical
parameters.X) Physical characteristics of the water column from CTD (Conduciiwiyperature
Depth) sensorsB( Chl a and inorganic nuents measured in situ. The longitudinal coordinates of
EGC region are 10WIW, and1W-6E for the WSC region. The plot was generated using Ocean Data
View (v4.7.1Q Schlitzer, 2015)
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Supplementary Figure 2:Rarefaction analysis difacterial and eukaryaticommunities(A,C)
Samplesizebasedarefaction curves generateith theiINEXT packagefor bacterial (A) and
eukaryotic C) communitiesThe ®lid lines represent the observed accumulation with the number of
reads sample@ndthedashed lines reprasethe extrapolated accumulatiap tothedouble amount

of readsBased on the Hill numbers of order g {B,D) Coveragebased sample completeness

estimations for bacteriaB] and eukaryoticld) communitiesThe observed values for each
community aredenoted by solighapes
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Supplementary Figure 3. Differences in bacterial community composition between the regions.
OTU enrichment analysis was performed separately on th&Jand the PAR) fractions, and only
statistically significant daOTU were ilutled in the data representation (adjusted p value 5).0.0

The x axis represents absolute values of folyl change. Enrichment of daOTU in the EGC region

is represented in the blue area, while enrichment in the WSC region is represented in the red area.
The color code represents taxonomic classes and each point represents the average for orders with
more than 10 daOTU (black bars indicate standard deviations). The numbers below the symbols
represent the number of daOTU enriched in the region.
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Supplemertary Figure 4: Venn diagram oflsaredOTUs between microbial eukaoye communities
in WSC and EGC.
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Supplementary Figure 5. Enriched microbial eukaryotic taxonomic groups between the regions.
Only statistically significant taxa were included in datarespntation{ value < 0.8). Thex axis
represents the lggold change. Enrichment in EGC region is represented in the blue area while
enrichment in the WSC region is represented in the red areacdlbecode represents higher
taxonomic groups and eagint represents the mean jdgld change of all OTWin the group
(black bars indicate standard deviations)
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Supplementary Figure 6: (A) PCoA of microbial eukaryote community composition in all three
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2 Biogeochemical model FESOVMREcoM2
2.1 Description of themodel

The biogeochemical model REcoM2 is a ratio model, in which stoichiometry is allowed to vary
within set limits. The nutries included in the model are nitrogen, silicon and iron, which describe
the entire carbon cycle. The incoming photosynthetically available radiation (PAR) is prescribed by
the JRAL5 reanalysis dataséKobayashi et al., 2015)and thus varies in time argpace. The
amount of PAR reaching the ocean surface at a given time and location is scaled to the ice
concentration in each point of the surface grid. PAR decreases exponentially with depth and is
further reduced by the presence of chlorophyll in the waterT he gr owt h rate of
phytoplankton classes, napbytoplankton (e.g. flagellates) and diatoms is affected by light and
nutrient availability. Degradation occurs through zooplankton grazing and bacterial activity, the
latter of which is pamaeterized.

The biogeochemical tracers of REcoM2 are transported by ocean currents and mixing, which are
provided by the ocean general circulation model FESQNMang et al., 2014) FESOM s
characterized by a triangulated surface grid, making it possibleate increased resolution in
selected areas. The current run is carried out in a global setup with a resolution of 4.5km north of
60°N (Wekerle et al., 2017)After spirup of the ocean model, the coupled model was started in
1980 and run until 2015. Thaodeled biogeochemistry of 2010 to 2015 has been comprehensively
described and assessed against available data, showing that the model describes well the Arctic
marine biogeochemistrySchourupKristensen et al., 2018)Moreover, in order to evaluatie
modeled surface chlorophyll a trends, the modeled values in WS@rd@ewere compared to
remote sensing surface chlorophyll a measurements (Supplementary ®iguiewever, it is
important to keep in mind that no model will perfectly catch the dexity of the biological
systems; rather, the model results provide an insight into the biological processes and help us to look
beyond the location and timing of situ measurements.

2.2 Comparison of model output to satellitebased estimates of surfacehlorophyll

To demonstrate the skill of the model we have plotted the monthly mean of surface chlosophyll
concentration from model output and from satelitsed estimates of chlorophyll
(http://glolxolor.com) for the year 2014 (Supplementary FigBreNe compare to the satelliteased
estimates as they provide a largmale view of the development of the bloom in the area. Note that
the satellitebased estimates use a specific algorithm for ocean color datavi@igprena et al.,

2010) The satellitebased estimates should thus be regarded as another type of model. Agreement in
the spatial and temporal distribution between the output from FEBEBMM2 and the satellite

based estimates indicates that they provide realistic results. For discussioatellitt-sased
estimates of productivity in the Arctic region, see keg et al., 2016

In FESOMREcoM2, the bloom starts in the warm and nutrigett water of the Norwegian Atlantic
Current in April and in the coastal waters of Iceland (SupplemefRigure8A). This fits well with
the satellitebased estimates (Supplementary Figd@& In May, the surface bloom covers the whole
ice free area of the Nordic Seas in FBES®EcoM2 (Supplementary Figure BBThis is also the



case in the satelltbased dsmates SupplementaryFigure 8H), but here the bloom is somewhat
weaker compared to FESOREcoM2. The relatively strong bloom can be attributed to a low
concentration of grazers early in the growth season, allowing the modeled bloom to develop to higher
chlorophyll concentrations than in the ocean. From June onwards)atieledchlorophylla in the

ice-free part of the Nordic Seas (Supplementary Fi@@d-) has a very good fit with the satelkite

based estimates (Supplementary Figglre). In the icecovered region, the bloom begins as the ice
concentration decreases in June, allowing PAR to reach the water column and initializsothe bl
here (Supplementary Figug€).

To summarize, the productivity is at a pbthtom stage in the ieee part of the Fam Strait in June
for both FESOMREcoM2 and satellitbased estimates. In the icevered part, the bloom begins
during the month of June in the model results.
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Supplementary Figure8: Monthly mean of surface chlorophyll a in FESE@REcoM2 (af) and in
satellitebased estimates from Glodior (g-1) downloaded from http://glaimlor.com. Both model
and satellitedbased results are from 2014.The white line in subpfoharks the contour of the 10%
ice concentration. White areas in subploisage areas ithout data for the whole month, e.g.
because of cloud cover or ice.
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2.3Comparison between modeled and in situ measured parameters in @csion across the

Fram Strait

For the cruise transect across the Fram Strait from Greenland to Svalbard at 78@Vvewsotted

the vertical section of the mean June model results for temperature, salinity, chlorophyll and
dissolved inorganic nitrogen (DIN). The model sections have been overlaid witin thigu
measurements from the cruise (Supplementary Fi@urdhe division between warm and salty
Atlantic Water (AW) in the eastern Fram Strait and cold and fresher Arctic water in the western Fram
Strait is clear in both the modeled results and trs#tinmeasurements (Supplementary FigA&eB).

In FESOMREcoM2, tle AW brings DIN to the Fram Strait from the south. In the surface layer,
where PAR allows for productivity to take place, the DIN has been drawn down below
concentrations that allow for phytoplankton growth, and consequently, productivity takes place
deepe in the water column at the depth of the nitracline in the modeled eastern Fram Strait. This
feature is a s@alled chlorophyll maximumchl a max Supplementary FigureC,D). West of 5°E,

where productivity starts later due to ice coverage, the niteadiclose enough to the surface that
productivity canstill take place in the uppermost part of the water column. In thsitin
measurements, the nitracline is deeper in the eastern Fram Strait compared to-RES@M2, and

the chl a maxis thus also loated deeper in the water column (Supplementary Fi§Gt®). The
process behind thehl a max namely the downwards movement of the nutricline due to biological
uptake, is, however, the same in the model results arid #ie measurements, and indicatetater

stage of the bloom in the eastern Fram Strait as compared to the western.
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Supplementary Figure9: Comparison of modeled and in situ measured paramestesss the Fram
Straitsectionat 78°N. The backgrourmgpresentshe mean model results fdune 2014, whichave
been overlaid with the isitu measurements from tR&85 expedition
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