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e Strong diagenetic iron reduction (DIR) close to glacier terminus,
strong sulfate reduction close to surficial meltwater discharge » 0°°Fe,, and &~°Fe,; close to the meltwater discharge show in situ DIR: negative
« Sediments contain similar amounts of total and reactive Fe 0°°Fe due to preferential release of *4Fe and subsequent re-precipitation as amorphous
(6 wt% and 2 wt%, respectively); no decrease with depth Fe phase; more positive values with depth due to relative *°Fe enrichment in substrate
« Sediments at glacier terminus contain significantly more ¢ Despite intense in situ DIR, 6°°Fe,, and &°°Fe, gz don‘t show downcore trends at glacier
highly reactive Fe (ferrinydrite or lepidocrocite) compared to terminus -» easily reducible pool >> pool used by microbes
meltwater discharge site * Fe,r generally enriched in >*Fe at glacier terminus compared to more crystalline phases
e Total organic carbon contents comparably low (~0.2 wt%) [12]. (data not shown) (-0.25 vs. +0.25%o)
- DIR at glacier terminus fueled by large supply with highly - Microbial Fe cycling BEFORE accumulation; Subglacial environments are known
reactive Fe oxides to be microbial hotspots [13]!

Conclusions

Sediments close to the glacier terminus contain significantly more highly reactive Fe fuelling the diagenetic Fe cycling than sediments close to surficial
meltwater discharges. The pattern of 6°°Fe in pore water and solid phase indicates an isotopic alteration of Fe phases before sediment accumulation.
We suggest discharge of Fe-rich meltwater from subglacial sources and subsequent precipitation of isotopically light amorphous Fe close to the glacier.
A quantification of benthic Fe fluxes and subglacial Fe discharges based on stable Fe isotope geochemistry will be complicated because (1) diagenetic processes
vary strongly at short lateral distances and (2) the variability of 8°°Fe in subglacial meltwater has not been sufficiently well investigated yet. However, isotope mass
balance models that consider the current uncertainties could, in combination with the application of ancillary proxies, lead to a much better quantification of Fe inputs
Into polar marine waters than currently available.
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