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Increasing human activity leads to increasing atmospheric 
emissions, in such a way that once nutrients-limited 
mountainous basins are no longer preserved from emissions 
fallout, with consequences not only on the biodiversity but also 
on the ecosystem services (water quality, erosion control) of 
these catchments. 

Here we measured the seasonal variations of inorganic 
nitrate (NO3

-) stable isotopic composition and concentration in 
several effluents originating from two sub-alpine watersheds in 
the French Alps. Our objective was to investigate whether or 
not atmospheric deposited NO3

- is integrated into the soil 
biogeochemical cycle, thus increasing nutrients availability for 
plants and bacteria, at the Lautaret pass. We coupled stream 
measurements with snow-pits sampling and aerosols 
collection, to better emphasize the correlation between 
atmospheric deposition and watersheds effluents response. We 
particularly focused our research on the changes in the fate of 
atmospheric NO3

- that had been deposited in the catchments 
based on its Δ17O values. 

A significant increase in stream NO3
- concentration up to 

904 ± 60 ppb in late spring 2014 was associated to a significant 
increase in the Δ17O value up to 9.0 ± 0.4 ‰. Conversely, 
decreasing Δ17O values were measured in fall and winter 2014, 
reaching a minimum of 0.9 ± 0.4 ‰ in mid-winter, regardless 
of stream NO3

- concentration variations. We can infer from this 
data that the watershed is governed by different dynamic 
regimes: in spring, a thaw regime explains the increase of 
Δ17O, with atmospheric NO3

- accounting for ca. 31 % of the 
total stream NO3

- budget while in winter, a steady-state regime 
is observed with atmospheric NO3

- accounting for ca. 3 % of 
the total stream NO3

- budget. During late spring/summer, a 
continuous increase of Δ17O is observed leading to an 
atmospheric NO3

- accounting for ca. 20 % of the total nitrate 
burden. Using a set of comprehensive variables, we will 
present the dynamics and mechanisms that lie behind the 
observed Δ17O variations (NO3

- retention time, percolation, 
etc.). 
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