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Open-cast mining has strongly increased soil erosion and the subsequent downstream transfer of
sediments in river systems. New Caledonia, a French island located in the south-west Pacific Ocean
and currently the world's 6th largest nickel producer, is confronted in particular to unprecedented
sediment pollution of river systems: hyper-sedimentation. A significant fraction of this sediment is
likely originating from tributaries draining nickel mining sites. Nevertheless, the contribution of
this sediment source has not been quantified and this estimation is required to guide the
implementation of efficient management measurements to mitigate fine sediment supply to New
Caledonian river systems and lagoons. To this end, a pilot sediment tracing study has been
conducted in one of the first areas exploited for nickel mining, the 397-km2 Thio River catchment.

Sediment deposits were collected after two major floods (~10 yr return period): the tropical
depression of February 25, 2015 and Cyclone Cook on April 10, 2017. Sources (n=25) were sampled
on (i) tributaries draining mines, and (ii) tributaries draining ‘natural’ areas affected by landslides
occurring frequently in the region, and sediment (n=19) on (iii) the main stem of the Thio River. In
addition, (iv) a 1.60 m long sediment core was collected in the Thio river deltaic floodplain in April
2016. Six sediment tracing techniques were tested based on the following properties: fallout
radionuclides, geogenic radionuclides, elemental geochemistry, colorimetric parameters and
reflectance spectra.

Several of these methods were identified as relevant to the New Caledonian context and allowed
to estimate the contributions of both mining and non-mining sources according to their variations
both in space and time. In particular, the sedimentary contributions of mining sources were
estimated between 65-68 % for the 2015 flood and 83-88 % for the 2017 flood. The impact of the
spatial variability of precipitation was highlighted to explain the variations in the spatial
contributions of the sources. The temporal variations in the contributions of the sources deduced
from the analysis of the sediment core were interpreted at the light of the mining history in the
Thio River catchment (pre-mechanization, mechanization, post-mechanization of mining activity).



The contributions of mining sources were again dominant with an average contribution along the
sedimentary profile of 74 + 13 %.

In the future, similar studies should be carried out in other catchments draining mines in New
Caledonia and potentially across similar South Pacific and other tropical islands.
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