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First preliminary map of deep CO2
degassing in Alpine region
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Processes of CO2 degassing affect almost all tectonically
active areas and metamorphic environments. Here we show
the first preliminary map of deep-CO2 degassing of the Alps
based on more than 1000 chemical analyses of springs (both
data from litterature and new data). Using PHREEQC, for
each point we estimated the total dissolved inorganic carbon
(TDIC) and through an isotopic and mass balance approach
we estimated the values of Ccarb, carbon deriving from
carbonate dissolution, and Cinf, the sum between atmospheric
CO2 dissolved by rainwater and biogenic CO2. Cdeep, carbon
deriving from deep degassing, has been computed considering
that [1]: TDIC = Ccarb + Cinf + Cdeep. Ccarb, given by
Ca+Mg-SO4, has been estimated for sprigs fed by carbonate
aquifers. The flux of deep CO2 associated to each spring
discharge is given by Cdeep X Q/A, (Q: flow rate, A: recharge
area), or by Cdeep X IE, (IE: effective infltration, IE=Q/A). IE
for each basin have been estimated using a water balance
model [2]. Finally we prepared the CO2 degassing map using
GSLIB [3]. The results show that CO2 production of Alps is 3
times lower than CO2 production in Central Italy [4], but
locally (like in Engadine, Lucomagno Pass, Valtellina etc..)
CO2 fluxes are one order of magnitude higher than the
baseline of geothermal regions [5]. The highest deep-CO2
degassing areas are located along the more important alpine
tectonic structures and in the basins external to the alpine
chain. In these areas more detailed investigations should be
performed in order to obtain a complete evaluation of the
extent and distribution of the CO2 anomalies of the Alps.
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On geological time-scales the fluxes from atmosphere to
solid Earth depend on weathering of silicates and carbonates,
biogenic precipitation and removal of CaCO3 in the oceans
and volcanic gases – seawater interactions. Here we estimate
the atmospheric CO2 uptake by weathering in the Alps, using
the dissolved loads of 33 Alpine rivers sampled during dry and
flood seasons. The dissolved load of streams originates from
atmospheric input, pollution, evaporite dissolution, and
weathering of carbonate and silicate rocks. We applied the
MEGA (Major Element Geochemical Approach) geochemical
code [1, 2] to the chemical compositions of the selected rivers
in order to quantify the atmospheric CO2 consumed by
weathering. The steps were: (1) subtracion of the rain
contribution, (2) the remaining (Na+K) cames from silicate
weathering. The average molar ratio Rsil = (Na+K)/(Ca+Mg)
was estimated for each basin following well known
lithological classification [2, 3], (3) lastly we estimated the
(Ca+Mg) originating from carbonate weathering. Depending
on time-scales we considered different equations for the
quantification of the atmospheric CO2 consumed by
weathering [5]. The results show the net predominance of
carbonate weathering on fixing atmospheric CO2 and that,
considering different time scales, there is about one order of
magnitude of difference on the atmospheric CO2 fixed by
weathering.
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