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Coupling Ni and S isotopes to
disentangle the geochemical reactions
underpining the impact of wildfires on

nickel dynamics in ultramafic

wetlands of New Caledonia
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Over 30% of continental land surfaces are affected by

wildfires, which spread over ~6.5 million km?

each year [1,2].
These fires have devastated vast wetland surfaces, particularly in
connection with recurring droughts. Wildfires and droughts are
strongly influenced by natural climatic phenomena such as El-
Nifilo, and their frequency and intensity are increasing due to
current climate change [3,4]. In addition to their devastating
impact on biodiversity, wildfires represent a real threat to the
quality of water resources, as they can lead to contamination by
trace metals (TM)[5].

In New Caledonia, soils developed on the Peridotite Nappe are
naturally enriched in TM, such as nickel, and around 300 km®
(2% of the territory) of vegetation burn annually on the
archipelago [6]. Following a fire in November 2019, nickel
contamination was observed in a drinking water supply
catchment at Ile des Pins (south of the archipelago). Nickel
concentrations reached 4,000 pg/L (WHO standard 70 pg/L) in
this catchment, fed by a dolines and sinkholes system.

It has been shown elsewhere that fires and piezometric
variations in wetlands, comparable to doline and sinkhole
systems in New Caledonia, can disrupt the biogeochemical
cycles of sulfur and TM [7,8]. Following the 2019 fire,
geochemical analyses of the water in these sinkholes showed
strong acidification (pH~3) associated with high Ni and SO,
concentrations (i.e., up to 370,000 pg/L and 3200 mg/L,
respectively). Coupling Ni and S isotopes across the catchment
enabled us to determine the geochemical reactions that are at the

origin of this contamination and that control Ni and S dynamics
from the doline to the water supply.

Beyond the single case of New Caledonia, the results obtained
bring original information on the geochemical pathways that
wildfires can induce on nickel dynamics at ultramafic geological
settings worldwide.
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