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Abstract: This study employed the double-difference location method to relocate earthquakes
recorded by the seismic network center in the Xianyou region of Fujian from August 1, 2010,
to December 31, 2014. It also used the initial motion of P waves to determine the focal mechan-
ism solutions for 159 events within this seismic cluster. The results reveal a significant incon-
sistency between the focal mechanism solutions of the cluster and the background tectonic stress
field. To further investigate the reasons behind this discrepancy, the obtained focal mechanism
solutions were analyzed to calculate the stress field by region and depth. The findings indicate
that in the southeastern part, near the Jinzhong Reservoir, the direction of stress deviates more
from the background tectonic stress direction, with a stress shape factor less than 0.5, and the
intermediate axis showing extensional stress. As depth increases, the direction of the stress field
also becomes closer to that of the background tectonic stress field. Additionally, based on pre-
vious research, it is inferred that the deviation in stress direction in this area is due to the low-
angle subduction and compression of the Pacific Plate at depth, leading to extension at shallow
levels, with the stress manifesting as east-west extension. Under the combined influence of
these two factors, the stress field results deduced from the focal mechanism solutions differ sig-
nificantly from the background stress field.

Key words: double difference location; fault plane fitting; focal mechanism solution; stress
field
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Fig. 6 Stress field inversion result in region 1 and region 2
Figs. (b) and (d) are equal-area projections of the stress tensor inversion. The blue and red arrows indicate the actual measured sliding
direction and the theoretical sliding direction of the “possible fault plane” , respectively; the green indicates the maximum shear
stress nodal plane of the stress field at 95% confidence level; the yellow arrow indicates the sliding direction of the maximum
shear stress. The S3, S,, S and the closed curves marked around them respectively represent the confidence ranges of the
principal compressive stress axis, the intermediate stress axis and the principal tensile stress axis. U and D are the top and
bottom directions respectively. Figs.(c) and (e) are three-dimensional representations of the results of the inversion
of the stress tensor in the two sub-areas, with the magnitude and direction of the principal compressive

stress in red; the magnitude and direction of the asserted stress in blue. The same below
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Table 2 Results of the inverted stress tensor
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Fig. 7 Schematic diagram of stress field changing with depth
The shadow zone in the figure indicates the plate interface, and the black arrows indicate

the compressional axis direction of tectonic stress
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Fig. 8 Equal area projection of the P-wave initial motion sign and estimated source mechanism for
the February 10, 2013, M1.4 earthquake (a) and March 14, 2014, M3.8 earthquake (b)
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