Origin of freshwater and polynya water in the Arctic Ocean halocline in summer
2007

With the aim of determining the origin of freshwater in the halocline, fractions of river water
and sea-ice meltwater (or brine influence from sea-ice formation) as well as pacific derived
waters are quantified by a combination of salinity and 5'®0 and nutrients in the upper 150 m of
the Central Arctic Ocean. Our study indicates which layers of the Arctic Ocean halocline are
primarily influenced by sea-ice formation in coastal polynyas and which are primarily influenced
by sea-ice formation over the open ocean. With the ongoing changes in sea-ice coverage in the
Arctic Ocean it can be expected that these processes will change in the immediate future. Thus
the relative contributions and the stratification of the halocline will change accordingly.
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Fig.l: The section runs from the Laptev Sea shelf to the central Arctic Ocean and shows the fractions of
river water (fr) and sea-ice melting (fi) or formation (neg. fi). In addition the contribution from Pacific-

derived waters are shown (fp; white isolines). Figure is modified from Bauch et al. (2011) and is one of two can be linked with a pulse of shelf
sections taken parallel across the Transpolar Drift System (located at the position of the Lomonosov Ridge waters released from the Laptev Sea
in 2007).

likely in summer 2005.

The ratio of sea-ice derived brine influence and river water is roughly
constant within each layer of the Arctic Ocean halocline (see Fig. 2).
The correlation between brine influence and river water reveals two
clusters that can be assigned to the two main mechanisms of sea-ice
formation within the Arctic Ocean. Over the open ocean or in polynyas
at the continental slope sea-ice formation results in a linear
correlation between brine influence and river water at salinities of ~
32 to 34. In coastal polynyas in the shallow regions of the Laptev Sea
and southern Kara Sea, sea-ice formation fransports river water into [ >
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Fig.2: Property plot of river water (fr) and sea-ice (fi)
fractions. The lines highlight the clusters formed by
open ocean convection (stippled) and coastal polynyas
(solid). Figure modified from Bauch et al. (2011).
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