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Fig. 1

Distribution of 6 survey profiles for surveying the soil gas CO, in the Longxian — Baoji Fault Zone
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of measurement (b), soil gas collection (c¢), and field observation (d)
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Tab. 1  Observed results of the soil gas CO, in the 6 survey profiles in the Longxian-Baoji Fault Zone from 2018 to 2019
M M M, M A, A B
EWEML i H I 58 std H
(%) (%) (%) (%) (%) (%) (%)
2018 -06 15 1.02 1.00 0.35 1.73 0.48 1.19 0. 84 1.02 1.70
Jisz REL 2019 -07 10 1.10 0.93 0.52 1.93 0.55 1.36 0. 84 1.10 1.75
SFHME — 1. 06 0.97 0.43 1.83 0.51 1.27 0. 84 1. 06 1.73
2018 -06 15 0.93 0.83 0.30 1. 60 0.63 1.09 0.78 0.93 1.71
N 2019 -07 10 1. 00 0. 84 0.55 1.78 0.37 1.27 0.72 1. 00 1.78
FIME — 0.97 0.83 0.43 1.69 0.50 1.18 0.75 0.97 1.75
2018 -06 15 1.01 0.72 0. 60 2.36 0.54 1.31 0.70 1.01 2.35
HidH 2019 -07 10 1.32 1.32 0.39 2.03 0.85 1.51 1.12 1.32 1.54
A — 1. 16 1.02 0.50 2.20 0.70 1.41 0.91 1. 16 1.95
2018 -06 15 1. 00 0.74 0.57 2.64 0.43 1.28 0.71 1. 00 2.65
ZES 2019 -07 10 1. 11 1. 15 0.25 1.53 0. 66 1.24 0.98 1. 11 1.38
SFHME — 1. 05 0.95 0.41 2.08 0.54 1.26 0.85 1. 05 2.01
2018 - 06 15 1. 68 1.33 1.38 5.62 0.59 2.37 0.98 1. 68 3.35
LAIEDS 2019 -07 10 0.61 0.49 0.31 1.26 0.23 0.77 0. 46 0. 61 2.05
A — 1. 14 0.91 0.85 3.44 0.41 1.57 0.72 1. 14 2.70
2018 -06 15 0.54 0.52 0.19 1. 00 0.33 0. 64 0. 44 0.54 1.85
K 2019 -07 10 0.70 0.68 0.12 0. 89 0.50 0.76 0. 64 0.70 1.27
A — 0.62 0. 60 0.16 0.95 0.42 0.70 0.54 0.62 1.56




552 X1

5% P B—R AW CO, M BRI F AR AE K i A 221

WCIRE A (Martino et al, 2016), Hi, A4
Yot B CO, ¥R 1 BUBF 5T X 80 ¢ i {H i %
((=23.89%0) Wy AR FE 5h B X5 0 B9 CO, W BE
(1.26% ) ; 25 SImIchy CO, Mk AR [l 7 2 4351
TR 5Y X 2 ROME I & fE (0.039% Al
-9.66%0) ; RIS AKIENGITH CO, R BRI A7 2=
A58 100% F —2. 5%0 ( Martino et al, 2016) . #)
MR R B it P (2952, 2012), ATRLARSE
T A5 s oC

FE L3 AT T I A (R,
fo QIR Fife (), REUY CO, SARFE ST
WIER Ve (%), BIE AR HA A 87 C,,.
(%o) 3 255, TRIEANAE ) 0 IR RV BE 43 M v,
(%), Vs (%) MV, (%); BEAEH R 5
H82C, (%o) . 6°Cy (%) F6°C. (%), M'E
TG R R LA 2544

Sy e +/c=100% (1)

X (1) Fom 3 MRS mw TG A 2k AR
4 100% |

(a) BB NE>
25 2
g 2 P
& L5 a /H(\ Y / ;%
NI ol
O 05 r :
L W

0 50 100 150 200 250

(c) Hizn NE
25 ¢ >
~ 2| ~
& \ A N ) - =
’]ﬂ 1.5 ~
d B - — - &
X 1 ¥
3 %
O 0s S
0 . . .
0 50 100 150 200 250
(O3B NE
—»
6 -
3 <
S, &
o 2
%) %
s 3
g S
0 . : ‘ .
0 50 100 150 200 250
WEE / m

A3 2018—2019 M E—= 28 W7 5L ar

(b) NE

VA XfA + VB XfB + VC Xf‘(: = Vsample (2)

X (2) Fm 3 MRGHICIER AR O, EZ
IRy M it e 2 L

(8"C, xfy xV, +8"C, xfy x V, +8"C xfi. x
VC)/V :513Csamp]e (3)

sample

X (3) Fmnmm EARHRERCE, 3 Ao & i
Ja CO, SRERF AR A7 R B~y iE, BRSr Bk
A TR 3 AN dmoc T d LB, SRR 2,

3 W h Ay

3.1 TR CO, WRED TR

2018—2019 4F [E Se—9E AW 24 1 2 450 £k
(BE ., NUE) A Ih—oh B W Bl 4 F 04
(FE MZE, BEUHSL . RIE) 2 aas 2R
3N, KESEIEHE RN S o A X3, Bl
Mg, A NJEM L B (L) dbRh
PR, T 76 W7 S A e s (X (K B

50 100 150 200 250

B %
- — A 572018
7% £2019
@ 2018-06
. | m 201907
50 100 150 200 250
W / m

6 ZM & 2 B EIE A CO, KA
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Longxian — Baoji Fault Zone from 2018 to 2019
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Tab. 2 8]3C(102 values of soil gas CO, in the Longxian — Baoji Fault Zone, percentage of each
end member and their volume concentrations
FE it i CO, WBE( %) 8% Ceo, (%) f1(%) fu(%) fe(%) FaxVy(%)  fyxVe(%)  fexVe(%)
JinE -1 0. 63 -21.10 57.27 0.07 42. 65 0.02 0.07 0.54
Jigne -2 0.55 -21.16 62.76 0. 06 37.18 0.02 0. 06 0. 47
BH -3 0.63 -20. 63 58.35 0.08 41.57 0.02 0.08 0.52
BEH -4 0. 88 -20. 06 43.04 0.15 56. 81 0.02 0.15 0.72
BH -5 0. 89 -18.96 46. 06 0.19 53.75 0.02 0.19 0.68
BH -6 1.76 -22.71 9.62 0.01 90. 37 0.00 0.01 1.74
B -7 1.76 -21.79 13.51 0.09 86. 40 0.01 0.09 1.67
BgrH -8 1.93 -22.89 0.05 0.00 99. 95 0.00 0. 00 1.93
BHH -9 0.98 -21.44 29.76 0.08 70. 16 0.01 0.08 0. 88
BE - 10 1.00 -22.24 27.22 0.07 72.71 0.01 0.07 0.92
A 1.10 -21.30 34.77 0.08 65. 15 0.01 0.08 1.01
ARG Bl 1.75 — — — — — — —
AN | 0.39 -21.15 73. 88 0.03 26. 08 0.03 0.03 0.33
I -2 0.95 -22.15 30.73 0.07 69. 20 0.01 0.07 0. 87
N\ -3 1.55 -20. 65 28.55 0.16 71.29 0.01 0.16 1.38
N -4 0.52 -20.73 65. 81 0. 06 34.13 0.03 0. 06 0.43
J\VE -5 0.62 -20.25 59.93 0.09 39.97 0.02 0.09 0.50
NI -6 0.72 -20. 69 51.98 0.10 47.92 0.02 0.10 0. 60
N -7 0.37 -22.59 73.50 0.01 26.49 0.03 0.01 0.33
J\VE -8 1.50 -22.50 23.87 0.02 76. 11 0.01 0.02 1.47
NI -9 1.78 -22.71 8.77 0.02 91.21 0.00 0.02 1.76
NP -10 1.59 — — — — — — —
EHIME 1. 00 -21.49 46. 34 0. 06 53.60 0.02 0. 06 0.85
AR {7 By B 1.78 — — — — — — —
W 0. 85 -15.12 60. 42 0.33 39.25 0.02 0.33 0. 49
L) 2.03 -16.09 29.30 0.67 70. 04 0.01 0.67 1.35
I _3 1. 04 -16.74 45.03 0.33 54. 64 0.02 0.33 0. 69
I _4 0.98 -13.68 59.61 0.45 39.94 0.02 0.45 0.50
I _5 1. 30 -16. 85 30. 84 0.42 68. 74 0.01 0.42 0. 87
HIH 6 1.43 -19.61 8. 88 0.28 90. 84 0.00 0.28 1.14
W _7 1.46 -17.32 19.72 0.45 79.83 0.01 0.45 1.01
HEE -8 0.92 -20. 16 34.00 0.08 65.92 0.01 0.08 0.83
-9 1.35 -20.99 7.67 0.19 92.15 0. 00 0.19 1.16
B _10 1.82 -20. 66 58. 46 1.02 40. 52 0.02 1.02 0.78
EHIME 1.32 -17.72 35.39 0.42 64. 19 0.01 0.42 0. 88
ARG B3 1.54 — — — — — — —
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A A= CO, WIE(%)  87Ceoy (%) fo(%) S5 (%) Je(%)  faxVa(%) [y xVe(%)  fexVe(%)
B -1 1.09 -21.31 24.26 0.13 75. 61 0.01 0.13 0.95
B%E -2 1.25 -19.72 20.25 0.24 79. 51 0.01 0.24 1.00
-3 1.32 -19.82 15.23 0.25 84.52 0.01 0.25 1.06
H%E -4 1.22 -20.15 20. 48 0.21 79.31 0.01 0.21 1.00
-5 1.53 -21.15 27. 64 0.13 72.23 0.01 0.13 1.39
H%E -6 1.23 -20. 06 20. 08 0.22 79.70 0.01 0.22 1.00
Mz -7 1.00 -18.42 40.92 0.24 58. 83 0.02 0.24 0.74
H%E -8 0. 81 -18.29 53.02 0.20 46.78 0.02 0.20 0.59
H%E -9 0. 66 -20. 54 56. 41 0.09 43.50 0.02 0.09 0.55
M -10 1.00 -19.46 37.33 0.20 62. 47 0.01 0.20 0.79
FHE 111 -19.89 31.56 0.19 68. 25 0.01 0.19 0.91
A 5t B2 1.38 — — — — — — —
Ik -1 0.33 -19.92 79. 50 0. 04 20. 46 0.03 0. 04 0.26
BENH Sk -2 0.47 -22.13 66. 18 0.02 33.81 0.03 0.02 0.43
IRk -3 0. 40 -21.57 72.75 0.03 27.23 0.03 0.03 0.34
BEN Sk -4 1.26 -23.89 0. 44 0.01 99. 55 0. 00 0.01 1.25
IRk -5 0.75 -21.82 46.90 0. 06 53.04 0. 02 0. 06 0. 67
BBk -6 0.93 -22.42 31.61 0. 06 68. 34 0.01 0. 06 0. 86
BENH Sk -7 0.23 -19.95 85. 90 0.02 14. 08 0.03 0.02 0.18
sk -8 0.48 -20. 84 68. 07 0.05 31.88 0.03 0. 05 0. 40
BBk -9 0.78 -21.77 45.03 0.07 54.90 0.02 0.07 0. 69
Ik - 10 0.50 -21.14 66. 13 0.05 33.82 0.03 0.05 0.43
M 0. 61 -21.55 56.25 0.04 43.71 0. 02 0. 04 0.55
A 5t B2 2.05 — — — — — — —
KIF -1 0. 66 -17.99 62.74 0.17 37.09 0.02 0.17 0.47
K -2 0.63 -20.15 59. 42 0.10 40.48 0.02 0.10 0.51
KIF -3 0.89 -19.04 45.61 0.19 54.20 0. 02 0.19 0.68
K -4 0.70 -18.94 57.82 0.15 42.04 0.02 0.15 0.53
K -5 0.63 -19.79 60. 09 0.11 39. 81 0.02 0.11 0.50
K -6 0.73 -19.44 54,47 0. 14 45.39 0.02 0.14 0.57
K -7 0.75 -21.28 47.82 0.07 52.10 0.02 0.07 0. 66
KIE -8 0.62 -17.63 65.45 0.16 34.39 0.03 0.16 0.43
KIF -9 0. 50 -20. 53 67.05 0. 06 32. 89 0.03 0. 06 0.41
K - 10 0.88 -21.03 39. 86 0.11 60. 03 0.02 0.11 0.76
FHIE 0.70 -19.58 56.03 0.12 43.84 0. 02 0.12 0.55
AT 1% Bl 1.27 — — — — — — —
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Geochemical Characteristics and Genesis of Soil Gas CO,
in the Longxian — Baoji Fault Zone

LIU Jie', LI Ying’, CHEN Zhi’, WANG Xin', ZHAO Xiaomao', FENG Xijie', WANG Jingli'
(1. Shaanxi Earthquake Agency, Xi’an 710068, Shaanxi, China)
(2. Institute of Earthquake Forecasting and Key Laboratory of Earthquake Prediction
China Earthquake Administration, Beijing 100036, China)

Abstract

The Longxian — Baoji Fault Zone is located in the northeast edge of the Qinghai — Tibet Block and belongs to
the southernmost segment of the arc fault belt in the southwest edge of the Ordos Block. To compare the activity of
the Qishan — Mazhao Fault in the south of the Longxian — Baoji Fault Zone with the activty of the Guguan — Guozhen
Fault in the north, we study the geochemical features of the soil gas CO, in the faults. Six survey profiles for survey-
ing CO, are deployed across the two faults and two periods of observation are carried out. We obtain 150 observed
values of CO, component concentrations. In addition, we collect 60 CO, samples for stable carbon isotopic composi-
tion measurements. We find that the intensity (1.56 —2.70) of CO, activity in the Qishan — Mazhao Fault is grea-
ter than that (1.73 =1.75) in the Guguan — Guozhen Fault. And the source of the CO, in the Qishan — Mazhao
Fault is closer to the end member of the deep materials. This suggests that the connectivity of the underground struc-
tures of the Qishan — Mazhao Fault is better and the fault’s locking degree is lower. Meanwhile, the gas activity in
the Guguan — Guozhen Fault is weaker and the fault’s locking degree is higher. Thus, the earthquake risk in this
fault zone is higher.

Keywords: soil gas CO,; intensity of gas activity; stable carbon isotope; fault activity



