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Figure S1: Average June SST (a-g) and standard deviation of these averages (h) in the Barents Sea

Opening. Black lines represent the two-degree isoclines. White regions denote missing data.
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Figure S2: Average June Sea Surface Salinity (a-g) and standard deviation of these averages (h) in the

Barents Sea Opening. Black lines represent the 0.5-PSU isoclines. White regions denote missing data.
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Figure S3: Averaged species abundance and relative abundance (%) for phytoplankton (a and b,
respectively) and zooplankton (c and d, respectively) counts across all years from 2010 to 2016 in the
different latitudinal regions along the Svalbard-Tromso CPR route. Y axis values in panel ‘a’ represent

thousands.



Table S1: Hydroclimate variables. Averages and standard errors calculated from remote sensing (SST, Salinity, Density, Chlorophyll-a) and modelled (MLD, PO4,

NO3, Sil, 02, pH) data points that were in closest proximity to CPR samples in each latitudinal region and year.

Region Year SST Salinity Density MLD  Chlorophyll-a PO4 NO3 Sil 02 pH
(°C) (PSU) (kg m?3) (m) (mg m?) (mg m?) (mg m?) (mg m?) (umol kg™

ST1 2010 695+002 34.78+0.02 1027.25+0.02 50.21+1.2  0.59+0.07 NA NA NA NA NA
2011 737+0.04 3459+0.04 1027.04 +0.03 36.71+0.88  1.06 +0.05 NA NA NA NA NA

2013 9.14+0.06 34.63+0.04 1026.81 +0.04 15.04 + 0.44 0.6 +0.04 NA NA NA NA NA

2014 777+0.05 34.67+0.05 1027.05+ 0.04 59.33+2.34  0.93+0.02 NA NA NA NA NA

2015 762+0.02 3468+0.03 1027.08+0.03 148.78+12.14  0.72+0.02 NA NA NA NA NA

2016 8.03+0.04 34.78+0.03  1027.09 + 0.03 1427 +3.42  1.01+0.04 NA NA NA NA NA

ST2 2010 6.18+0.08 3498+0  1027.39 +0.01 56.63+0.96  0.45+0.03 032+0 243+0.04 362+0.04 331.5+029 812+0
2011 6.68 +0.04 3498+0 1027.32 +0.01 483+097 0.82+0.03 029+0.01 2.01+0.12 3+0.08 330.01+0.65 812+0

2013 8+0.07 34.94+0.01 1027.1 £ 0.01 19.68+0.55 0.49+0.01 032+0.01 246+0.11 3.36+0.09 330.81+066 8.12+0

2014 695+0.04 34.99+0.01 1027.29 +0.01 93.99+514  0.56+0.03 037+0 3.13+0.06 3.89+0.08 328.15+0.67 8110

2015 NA NA NA NA NA NA NA NA NA NA

2016  7.42+0.06 34.97+0.01 1027.21 +0.01 109.64 +6.45 1.01+0.05 0.33+0.01 261+0.15 355+0.13 32837+046 8.12+0

ST3 2010 6.05+0.04 3489+0 1027.33 +0.01 7462+4.78  1.19+0.03 038+0 3.18+0.02 4.11+0.03 339.74+1.31 8110
2011 6.39+0.02 34.99+0.01 1027.36 + 0.01 436+269  0.66+0.03 037+0 3.04+0.02 429+0.03 337.87+0.72 8120

2013 597 +0.13 3499+0 1027.42 +0.02 34.69 + 1.18 0.8 +0.03 035+0 266+0.06 3.84+0.07 34665+1.93 812+0

2014 6.38+0.03 34.99+0 1027.37 £ 0 78.41+0.71 0.71+0.03 0.37+0 3.08+0.07 4.32+0.04 346.17+1.88 8.12+0

2015 NA NA NA NA NA NA NA NA NA NA

2016 5.01+0.09 34.94 +0.01 1027.5+0 78.22+1.97  0.75+0.04 0.36+0 2.87+0.04 4.04+0.01 34627+1.61 8130




Supplementary Information S1: Environmental dataset collection

Sea surface temperature data spanning from 2010 to 2016 was sourced from the OSTIA project. The OSTIA
product is an interpolation of microwave and infrared satellite measurement coupled with in-situ observations at
a grid resolution of 1.5 km x 5.6 km for the Barents Sea (Donlon et al. 2012). Surface salinity was sourced from
the TOPAZ4 system produced by the Arctic Marine Forecasting Centre (MFC) of the MyOcean project (http:
//Iwww.myocean.eu.org). The TOPAZ4 system uses the Hybrid Coordinate Ocean Model (HYCOM v2.2.) and
assimilates ocean and ice observations on a large scale using an ensemble Kalman filter (EnKF) to provide
salinity estimates at a resolution of 12.5 km x 12.5 km (Sakov et al. 2012). Average monthly surface
temperature and salinity datasets for June in our study region were downloaded from

https://marine.copernicus.eu/.

Mixed layer depths were extracted from the HYbrid Coordinate Ocean Model (HY COM) global 1/12th degree
simulation and downloaded from http://orca.science.oregonstate.edu/1080.by.2160.monthly.hdf.mld.hycom.php.
Mixed layer depths are defined as the depth at which density increases by 0.03 kg m-3 relative to the surface.
Nutrients, dissolved oxygen and pH data were extracted from hindcast simulations performed using the Pelagic
Interactions Scheme for Carbon and Ecosystem Studies version 2 (PISCES-v2) biogeochemical model, attached
to the Nucleus for European Modelling of the Ocean version 4.0 (NEMOv4) general ocean circulation model
(Aumont et al. 2015). Horizontal model resolution varied between ~0.5° at the equator and poles and 2° in the
subtropics, while vertical resolution varied between 10 and 500 metres thickness over 31 levels. All output on
the NEMO curvilinear, tripolar grid was re-gridded onto a regular 1° by 1° horizontal grid prior to data
extraction. We used the June monthly average for years 2010 to 2016 and extracted values from the closest grid

cells where samples were taken.
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Supplementary Information S2: Species assemblage

By analysing the common taxa that constituted >5% of the total cell and individual counts for phyto- and
zooplankton, respectively, in four of the five years between 2010 and 2016, the phytoplankton assemblage was
dominated by Chaetoceros spp. diatoms in all three regions and their abundance was 3.5x lower in ST3 (cell
count = 31500) than the mid latitude ST2 (cell count = 112941). Ceratium spp. dinoflagellates and Thalassiosira
spp. diatoms contributed significantly to the phytoplankton communities across all regions. In the northern most
region (ST3) the dominant species were reduced in abundance, replaced by a mixture of ‘Other’ species that
included Pseudo-nitzschia spp. and Corethron hystrix and silicoflagellates. Calanus I-1V stages and adult
Calanus finmarchicus combined to form 86% (ST1), 65% (ST2) and 53% (ST3) of the zooplankton assemblage.
While the abundance of Calanus 1-IV and C. finmarchicus stayed relatively stable between regions, an
increasing number of zooplankton were observed from the southern to the northern region, driven by the
prevalence of appendicularians in the mid and northern regions which constituted 28% and 36% of the species

assemblage.



