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Text: Primary production on the Ross Sea continental shelf is thought to be limited by the supply of
dissolved iron (DFe), which is derived from melting of sea ice and glacial ice, intrusion and
upwelling of Circumpolar Deep Water, and vertical resupply from the benthos. The latter will
be most important during winter, when katabatic winds drive sea ice formation and
convective overturn in coastal polynyas, although the impact of these processes on the
water-column distribution of DFe has not been previously documented. As part of the project
Polynyas and Ice Production Evolution in the Ross Sea (PIPERS), we collected hydrographic
data and water-column samples for DFe analysis in the Terra Nova Bay (TNB) and Ross Ice
Shelf (RIS) polynyas during April-June 2017 (fall-early winter). We observed several intense
katabatic wind events in the TNB polynya, where the surface mixed layer varied from ~250 m
to ~600 m depth over lateral distances of ~10 km. Stations occupied in the RIS polynya,
where weather conditions were less extreme, revealed surface mixed layer depths < 300 m.
These observations and our preliminary DFe data suggest that convective overturn
progresses slowly and episodically over winter, perhaps earlier in the TNB polynya, where
there is also evidence of substantial DFe inputs associated with Ice Shelf Water.
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