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Study description
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Reproducibility

PANGAEA.928495), Anderson et al., (2023b57, doi: 10.1594/PANGAEA.955045), and Anderson et al., (2023c67, doi: 10.1594/PANGAEA.954849). Continuous light
data from the Light Harp are available as Fuchs et al., (2023a,b56,63, doi: 10.1594/PANGAEA.951614).

Chl-a concentration data from the underway system are available as Hoppe et al., (2023a68, doi: 10.1594/PANGAEA.963277) and the CTD rosette casts are available
as Hoppe et al., (2023b69, doi: 10.1594/PANGAEA.962597). Flow cytometric cell count data from the water column are are available as Müller et al., (2023a70, doi:
10.1594/PANGAEA.963430), and data from sea ice are availble as Müller et al., (2023b71, doi: 10.1594/PANGAEA.963560). Data on microscopic cell counts are
avaible as Kraberg (202472, doi: 10.1594/PANGAEA.965913); the summarized data as used in this study are provided in the Supplementary Information (Table S1).
Data on Net Primary Production and Particulate Organic Carbon to Chl-a ratios will be submitted to PANGAEA. Source data for these and all other shown data are
provided with this paper.
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The study consists of different field data collected during the MOSAiC campaign. The aim of the sudy was to combine biological and
physical data to investigate the timing and lowest light use effiency of Arctic primary producers at the onset of the Arxtic growing
season during the winter to spring transition period.

Water samples were collected either from RV Polarsterns underway system (underway Chl-a), sea ice cores (sea ice Chla, NPP, cell
counts) or the CTD rosette system (all other biological parameters). Irradiance measurements were conducted with autonomous
sensors frozen into the seaice. We did not specifically study a certain organism group, but the natural protist community present at
the time of sampling

We aimed at a daily sampling strategy for the underway samples, and a weekly sampling strategy for all other discrete samples.
However, due to logistical challenges (weather, ice dynamics, team handover), not all sampling sites were accessible on a weekly
basis, which is particularly the case for sea ice sampling. Sample size was determined based on logistical constrains.

Samples from the upper mixed layer were collected approximately once per week at 20 m depth from Niskin bottles either from the
ship’s CTD rosette, or a smaller rosette deployed on the ice floe. Additional upper mixed layer samples with higher temporal
resolution were taken daily from the ship's underway system with an intake at 11 m water depth. Sea ice samples were collected
from level first-year ice (FYI) with a Kovacs Mark II 9 cm corer from a site located approx. 1 km away from the ship, where light
pollution from the ship was not measurable during the polar night. Light data were collected from two different autonomous
instrument setups measuring vertically resolved downwelling irradiance as a proxy for downward planar irradiance. OptiCALs
measured in the water column, while the lightharp measured in the ice.

Data and saples were collected over the winter to spring transition period, i.e. between 2020-01-20 and 2020-04-30. Temporal
resolution varies between daily (average light levels), near-daily (underway Chl-a concentrations) to about weekly (CTD rosette) and
weekly to monthly (sea ice coring). Samples were collected while drifiting through the central Arctic, the drift locations over the
course of the sampling can be found in Figure S1. Relative sampling locations on drifting ice floe can be found in Figure S2.

Irradiance measurements from one of the four light sensors during a lead opening event was excluded from further analysis. Analysis
including all data is provided in the Supplement.
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The samples were collected during the winter to spring transition. 2m air temperatures varied between -15 and -35°C (Shupe et al.
2022, Elementa) and surface ocean water temperatures were about -1.7°C (Rabe et al. 2022, Elementa). Sea ice thickness was about
1.5 to 2m (Lei et al. 20222, Elementa).

The samples were collected in the ice-covered Eurasian basin of the central Arctic Ocean, between 88° and 84°N.

The MOSAiC Campaign required 10 years of planning and a larger international consortium (20 nations) to allow for a one year drift
campaign, thereby allowing to study the central Arctic Ocean in winter time when ice is usually too thick to allow ship-based
expedition to reach the area. Given the central Arctic Ocean is not under regulation by local, national and international laws, no
permits were required for this

Grey water was treated until considered void of traces of human activity, and re-salinated before release at 150m depth. Light
contamination was limited to the bare minimum needed for safety. All recoverable installations on the ice were collected and
returned to shore, but some frozen in installations remained in the ice (e.g., the LightHarp). Sample handing and processing was
conducted on the ship.
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