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Geochemical monitoring of mantle-derived gases migration

along active faults: case of Vapor cave (southern Spain)
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Ancient themal baths
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Vapor cave, situated along a
tectonically active master fault (*)
with an outstanding upwelling of 3
hydrothermal (>33°C) and CO,-
rich air from the zone of fluid- 25
geodynamic influence
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This cave constitutes an effective o
sink of CH, This gas is T
continuously depleted and 3C- © 15
enriched along the vertical
migration pathway into the cave
(CH,<1 ppm and &'3C close to !
—30%o).
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(*) AMF fault is related with small sized (m<6)
but high destructive (macroseismic intensity 0
EMS VII-VIII) instrumental earthquakes
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Modified from: Fernandez-Cortes et al 2018.
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Earthquake activity” nearby the Vapor Cave

and fluid mobilization by month during 201€ _____
- Accumulated Seismic ’Energy rele’ased 20 Km S O Q O O Qq ©
w00 - @way Vapor cave (sep’2015 - sep’2017) To* %o o %9
7.E409 Q O &
5.E409 ‘ ‘ ’ _ april, n=11 Oj may, n=18 _
March 2016: o ® i ¢
38409 | « Seismic energy released: 4.9 x 10°J g > @ o
26409 * Epicenter location: SW Vapor cave and _________'>—§3“’.
- within a radius of 20 km
T 0 N

S A s

A A A A A
S S S S S S & & D S W W S S S
I PO P\ AR UG USRI N LR S S S L P\ S\
° S

Seismic energy released during March 2016 triggered an intense
migration of endogenous fluids through the upper vadose, changing
the gaseous composition of cave air, particularly CH4.

The orientation of the AMF with NE-trending, plus the geometry of
the fault have an influence on the mobilization trajectory of deep-
endogenous gases

Any anomalous concentration and isotopic deviation of CH4 in the cave
atmosphere constitutes itself a very valuable property in terms of using as
potential earthquake precursor in combination with other geochemical
indicators.

Some preliminary conclusions
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Epicentral earthquake distribution (20 km away of Vapor Cave)
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