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Objective & Geology
Mexico is known for its excellent geothermal
resources. The Trans-Mexican Volcanic Belt (TMVB),
is hosting two of the four geothermal production fields
in Mexico used for power generation. One of them is
the Los Humeros Volcanic Complex (LHVC), situated
180 km E of Mexico City in the eastern portion of the
TMVB. Experiences from the operation of the Los
Humeros geothermal field indicate the existence of a
superhot geothermal reservoir with temperatures >
380°C, however, geothermal fluids at such high
temperatures could not be sustainably used for
energy production, due to their aggressive
physicochemical characteristics.
The focus of the study is on the structural control on
migration pathways of hydrothermal fluids to identify
and assess hydraulically active (permeable) fault
segments or buried discontinuities along major fault
zones. Especially in low permeable reservoirs, fault
zone architecture and its permeable structures form
primary controls of fluid flow. The goal of our
systematic and area-wide approach is to put surface
gas emissions and soil gas concentrations in the
spatial context to the geothermal-volcanic system for
a comprehensive understanding of fluid migration in
the subsurface.

Figure 2: Brief description of the LHVC
evolution and general stratigraphy including
geochronological ages.

Figure 1: Location of the Los Humeros Volcanic
Complex in the Trans-Mexican Volcanic Belt

Results
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• Accumulation chamber technique for CO2 efflux
measurements (LI-820)
• Carbon isotopic analysis of CO2
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• Alpha-particle spectroscopy for
emissions (SARAD RTM1688)
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• Micro-gas chromatography (H2, O2, N2, CO2,,
CH4, H2S, SO2) for analysis of soil gas
concentrations (Agilent 490Pro Micro Gas
Chromatograph)
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• Samples for high resolution mass spectrometry
(SMS) for 3He/4He
• Soil temperature (50 cm depth)
• Installation of a multiplexed system (LI- 8100A)
for continuous monitoring of CO2 efflux (7
chambers)

Figure 3: Probability maps derived using the sGs approach showing the spatial distribution of a) CO2 efflux with results from carbon isotopic composition of CO2 (green circles, red
triangles and blue squares) b) 222Rn activity concentration and c) soil temperatures. Grey polygon shows Los Humeros village. Only CO2 efflux measurements where not performed
within the village to avoid anthropogenic effect.

Discussion & Outlook
a)

b)

• Elevated values appear along known structures
but also in areas without known faults
• Similar spatial variations for CO2 efflux and 222Rn
values (max. values SW of Los Humeros village)
• The isotopic composition of sampled CO2
confirms a deep source of elevated and low CO2
efflux values (evidence for magmatic system)
• Samples of high resolution mass spectrometry
(SMS) for 3He/4He ratios show a tendency
towards mantle derived helium
• Through the continuous monitoring of CO2 efflux
we gain information about the temporal (and
spatial) variability of CO2 efflux as well as a
possible correlation to seismic activity and
seasonal/climatic change

Figure 4: Diagram plotting soil CO2 flux vs. carbon isotopic composition. In total 44
samples of δ13C CO2 were taken across the study area. Areas of low, medium and
elevated CO2 efflux were choosen in order to discriminate the source of CO2. Most high
values show a clear hydrothermal composition nevertheless there are also low flux values
which give indication for a MORB to hydrothermal source.

Figure 5: a) Diagram showing 220Rn vs. 222Rn concentration. Radon has a half-life
of 3.8 days and is widely used as a good proxy for magmatic activity. Results show
the depletion in thoron and an enrichment in radon (green circle) = deep source.
b) High values of radon coincide with elevated CO2 efflux values (red circle). CO2 is
a perfect carrier gas for radon.
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