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For the Davis 2013 cruise nutrient samples were frozen and later analyzed at Bedford Institute of
Oceanography, Canada, following the World Ocean Circulation Experiment (WOCE) protocols using a
Technicon Autoanalyzer with the precision of 0.19 mmol kg™ ! for nitrate and nitrite (NO, +N0O,), and 0.04 mmol
kg~! for phosphate (PO,). Oxygen isotope samples were collected in 60 mI. Amber Boston Rounds with
Poly-Seal-Lined caps secured with electrical tape, stored at room temperature. They were analyzed with a FISONS
PRISM III with a Micromass multiprep automatic equilibration system at Lamont-Doherty Earth Observatory,
USA. Two-milliliter subsamples were equilibrated with CO, gas (8 h at 35°C). Data are reported with respect
to standard mean ocean water (SMOW) with the §'®0 notation. The external precision based on replicates and
standards is +0.033%.. Additionally, 293 samples for dissolved oxygen were collected only in the Davis 2013
cruise and analyzed using Winkler titration (with precision of 0.5%), to calibrate cxygen sensors on CTD.

DOM samples processing.  Water samples for DOM analysis (CDOM and FDOM) were collected through
prerinsed 0.2 um Millipore Opticap XL filter capsules, except on the EGC2012 cruise precombusted GF/F filters
(nominal pore size 0.7 pm) were used. The samples were stored in pre-combusted amber glass vials in dark at
4 °C until analysis at the Technical University of Denmark, within two months of collection (Fram and Davis
Straits) or analyzed immediately onboard (EGC2012). It should be noted that the optimal situation would be to
have all samples 0.2 pm filtered (removing bacteria and colloids) and analyzed immediately onboard however,
logistical constraints and practicalities of collaborative sampling hindered this. An analysis of histograms of the
fluorescence properties of DOM from the Fram Strait (sterile filtered and stored) and the EGC (GFF and analyses
immediately) indicated no clear systematic bias resulting from the two approaches.

Spectroscopic measurements and PARAFAC modeling. CDOM absorbance was measured across the
spectral range from 250 to 700 nm using a Shimadzu UV-2401PC spectrophotometer and 100 mm quartz cells
with ultrapure water as reference®. Absorbance was used to correct fluorescence EEMs.

Fluorescence EEMs were collected using an Aqualog fluorescence spectrometer (HORIBA Jobin Yvon,
Germany). Fluorescence intensity was measured across emission wavelengths 300-600 nm (resolution 1.64 nm)
at excitation wavelengths from 250 to 450 nm, with 3 nm increments, and an integration time of 8 s. EEMs were
corrected for inner-filter effects and for Raman and Rayleigh scattering®® (Fig. 5, top panel). The underlying
fluorescent components of DOM in the EEMs were isolated by applying PARAFAC modeling using the “drEEM
Toolbox™*. In this study different PARAFAC model fits were explored. At first, individual PARAFAC models were
derived and split-halfvalidated for each cruise individually. The split-half analysis consists in producing identical
models from independent subsamples (halves) of the dataset, generally randomly generated. Similar PARAFAC
components were identified (Fig. 5, bottom panel) and these results were then compared to a model derived on
the combined dataset (1022 samples). The fluorescent components derived from PARAFAC modeling were com-
pared with PARAFAC components from other studies using the OpenFluor database®.

Water masses fractionation.  The fractions of meteoric water (f,,,), sea-ice melt water (f,,,,), Pacific sea-
water (fy,) and Atlantic seawater (f,,) in discrete water samples were derived using a combination of proce-
dures established by Ostlund and Hut*® and Jowes et al.!! as described in Dodd et al.V”. The details behind the
choice of end-member values and for the sensitivity of the estimates of freshwater fractions to variations in the
end-member composition can be found in Jowes et al.'s, Dodd et al.'” and Hansen et al.**. 1n brief, the contribution
from Atlantic water, Pacific water, meteoric water, and sea-ice melt was carried out with the following equations:

P, = 0.065N + 0.94, (1)

P, = 0.060N + 0.120, (2)

Fow T him Thow T hw =1 (3)

S Sevw T L Sim & fyy Spu + S Sew = S5 ()
£,8%0,, + 1, 8°0,, +£,, §%0,, + £ 670, = 60, (5)
o B & i B + Lo Bpw + Loy B = P ©)

N and P in the equations above correspond to the nitrate and phosphate concentrations, respectively (Figure
S1a). The salinity (S) of meteoric water, sea-ice melt, Pacific water, and Atlantic water were 0, 4, 32.0, and 34.9,
respectively, and the §**0 end-members -18.4, 0.5, 1.3, and 0.3, respectively'”.
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