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Recognition of buried fault and/or fracture by soil gas investigations:
A case study on the Chao-chou Fault

1 1 1

Ching-Chou Fu*, Tsanyao F. Yang', Cheng-Hong Chen*
ABSTRACT

Taiwan is located on the boundary between Eurasia plate and Philippine Sea plate.
The on-going collison between these two plates makes Taiwan densdy faulted.  So far most of
the researchesfor the active faultsin Taiwan are based on geophysical techniques, trench studies
and dructure geology, and geochemica methods are rardly used. In this work, the soil-gas
compositions are measured and synthesized to compare with the geological, geophysicd and
geomorphological information aong the Chao-chou Fault, which is considered as an active fault
in southern Taiwan.

The geochemical method using soil gases is based on the principle that faults and/or
fractures are conduits which may provide high permeability pathways for deep source gases
migrating upward to the surface, and that deep crust or mantle can produce anomaoudy high
deep source signatures for some gases that are digtinctive from those dready existed in the
overlying soils.  Through this method, data can be collected rapidly with low cost.
Preliminary results show that helium and carbon dioxide concentrations in the soil gas reved
anomalous vaues for specific positions dong each of the transverses to the Chao-chou Faullt.
It indicates that the N-S trending, geochemicaly anomaous linegtion corresponds to the
reported trend and pattern of the Chao-chou Fault. Besides, severa N-S trending fracturd
sructures distributed in this area are al so suggested.

1 (Indtitute of Geosciences, Nationd Taiwan University)
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Fig.l Digribution of faults and geomorphic surface around Chao-chou Fault zone (modified
from Shih, 1984).
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Fig.2 Sketch profile of north segment of the Chao-chou Fault (modified from Chang, 1986).



151

@ ©) ©

Fig.3 Sketch of anomaous gas digtribution of soil gases for different types of soils. (a) sandy
soilswith higher porosity, usudly show clear anomaly; (b) smaller anomaly for muddy
soilswith lower porosity; (c) very small anomaly might be found for soils with gravels
dueto the air contamination and dilution.
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A B
Figh (A) Sketch of the devicefor soil gas sampling; (B) Soil gas sampling in thefield.
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Fig6 A-F Vaiationsof Heand CO2 concentrations of soil gasesfor the profilesA-F.  Dash

A-F A~F

lineindicates the threshold of the anomalous concentration of the profile.
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Fig6 G-L Vaiationsof Heand CO, concentrations of soil gasesfor theprofilesG-L. Dash
lineindicates the threshold of the anomalous concentration of the profile.
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Carried gas (Etiope and
Martinelli, 2002; Y ang et al., 2003)
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Fig.8 Sketch of anomdous distribution of soil gases for different types of soils overlain on
many fault zones. (a) sandy soils; (b) muddy sails; (€) soilswith gravels.

Fig.9 Digribution of fault and/or fracture patterns recognized in studied area by (A) helium
data; (B) carbon dioxide data.
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Fig.10 Variation diagram of He versus CO, compositions of soil gas. Three end components
can be identified: (A) air component with low He and CO,; (B) deep source
component with high He and COy; (C) shdlow source component with high CO, but
low He concentrations.
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