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Abstract: The eastern section of the North Qilian fault zone lies on the northeastern edge of the
Qinghai—Tibet Plateau uplift zone, which consists of the Jingianghe fault, Lachushan fault, and
Maomaoshan fault. The Haiyuan fault,located in the west of the Ordos Block,is a NW trending,
large strike-slip fault.It has good continuity with the eastern segment of the North Qilian Moun-
tain fault,and both exhibit left-type dislocation.Therefore, the eastern segment of the North Qil-
ian Mountain fault and the narrow Haiyuan fault are collectively referred to as the generalized
Haiyuan fault zone.Seismic activity is very strong in this area, where many M¢=>7.0 earthquakes
have occurred over time,such as the famous 1920 Haiyuan M 8.5 earthquake and the 1927 Gulang
M 8.0 earthquake. Therefore, the region’s seismic hazards should be carefully investigated.Based
on the measurement results of the mercury and radon concentrations of 10 fault-gas profiles in the
generalized Haiyuan fault zone,in this paper,we describe our detailed analysis of the spatial distri-
bution characteristics of the mercury and radon concentrations in different segments and their o-
verall distribution trend along the fault zone.Combined with the seismotectonic background and

spatio-temporal evolution characteristics of large earthquakes, as well as the spatial distribution
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characteristics of the b-value,we studied the relationship between the spatial distribution charac-

teristics of fault gas and the seismic risk of different segments in the generalized Haiyuan fault

zone. The results show that the intensity of the fault-gas concentration in the fault zone exhibits

obvious segmentation,and is also correlated to some degree with the seismic activity.Based on the

above research,we made a pre-judgment of the potential seismic risk in different segments of the

generalized Haiyuan fault zone from the geochemistry perspective. This research can provide vital

background information for earthquake prediction in the study area.

Key words: the generalized Haiyuan fault zone; fault gas; seismicity parameter; strong earth-

quake risk
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Distribution of gas survey lines on the generalized
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Fig.1

Haiyuan fault zone
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Table 1 List of survey lines on the generalized

Haiyuan fault zone
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Table 2 Data of fault gas along the generalized Haiyuan fault zone

SE R R =% RRME e R
2k —
Hg Rn FE ISHNR7S
EE 0N Hg Rn Rn
(K+81) (R+062) Hg Rn Hg Rn

HT1 0.192 17 1.756 1 11 11 0.240 03 2.200 9 1.439 6 2.022 1 1.550 3 2.102 9
HT2 0.235 98 2.387 9 7 0.308 61 2.708 8 1.711 3 1.964 9 1.711 3 1.964 9
HT3 0.068 448  5.078 7 13 13 0.091 44 5.756 2 1.468 9 1.667 9 1.762 7 1.667 9
HT4 0.164 2 7.474 5 11 11 0.251 46 9.3115 2.2819 1.696 1 2.574 5 1.811 4
HT5 0.093 456  11.346 5 10 10 0.102 87  12.86 68 1.406 3 1.610 2 1.406 3 1.610 2
HT6 0.077 343 4.389 8 13 13 0.080 01 6.941 3 1.338 2 2.832 4 1.338 2 2.977°7
HT7 0.053 865 5.77 15 15 0.057 15 7.618 5 1.442 3 1.763 5 1.442 3 1.912 2
HT8 0.050 623  8.037 7 13 13 0.057 15 9.3115 1.444 4 1.621 2 1.444 4 1.682 4
HT9 0.057 248  3.001 4 19 18 0.080 01 4.232°5 1.929 7 1.9899 2.0781 2.261 3
HT10  0.053 166 6.018 9 12 12 0.080 01  11.173 8 2 3.717 4 2.333 3 4.304 3
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Intensity spatial distribution of fault gas concentration along the generalized Haiyuan fault zone
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Fig.3 Distribution of historical earthquakes along the generalized Haiyuan fault zone and the frequency chart of segment F, ~F;
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Fig.4  Spatial and temporal distribution of earthquakes

along the generalized Haiyuan fault zone (Blue

arrow indicates the fault strike)
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Fig.5 Spatial variation characteristics of b-value

along the generalized Haiyuan fault zone
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