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Geochemical features in Drill Hole WFSD—4S
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Abstract: This paper deals with the in—site real—time fluid analysis in the drill hole WFSD—4S. The abnormal fluid during the
earthquake was discussed after excluding the influence of chemical reaction affected by mud additives and anomaly characteristics
caused by lithologic changes. The research shows that two strong earthquakes were accompanied by abnormal occurrence of Rn, Ar,
N, and O, in WFSD—4S. What deserves attention is the daily average concentrations of radon were over 2.5 times higher than the
background value. The mud gas yielded high concentrations above Principal Slip Zone (PSZ) in 931 m, which should appear in
1084m through the lithology investigation. It is inferred that the underground gas migration channel was opened and gas migrated
upward because of the earthquake preparation process, which resulted in anticipating the response characteristics of fault gases.
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Table 1 The instruments applied in real—time fluid analysis
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Fig.1 The detailed chart of fluid analysis(modified after reference [17])
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Table 2 Part of the drilling schedule in drilling WFSD—4S
B H FrRET (8] R el HEERTER S /m 4 1EVRE/m At E/min - #/Um #)E/(m/min) 0.5%EF/ min

2015.5.1 4:00 6:00 1074.34 1074.94 120 0.60 0.005 100
2015.5.1 12:00 15:00 1074.94 1077.04 180 2.10 0.012 43
2015.5.1 21:00 0:30 1077.04 1078.74 210 1.70 0.008 62
2015.5.2 6:00 10:00 1078.74 1080.34 240 1.60 0.007 75
2015.5.2 15:30 16:00 1080.34 1080.46 30 0.12 0.004 125
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Fig.4 The real time drilling mud gas concentrations at different depths

http://geochina.cgs.gov.cn H1E LT, 2016, 43(5)



H43%: s

55 B 5 WFSD-4S FLI AR M BR AL R AE 1727

ZUmAR, 3F B A CHAL A B B 0938 in , 3 2
H B He 19 S50 o S8 PR ARSI F 1 H
14 H P8 SR 1T 42 AT XA 5.0 2t & A R i
HAH o HE TR AVE R IR A KRR
THL R AR o I BTR B R P ) R
FORCE AN m TR I H A R ik
JE B3 INAR T B8 2 b 2 A7 A 1) 2B R b T
PRIR)Z R IA , MTZGm I8 1 4T R il BE 2 BR M R 1Y
YERIA X, 931~1092.5 m A K& 1 Rn. CH, F1 CO,
AR Her 7 I I v 12 )2 (1028.5 m B3 &
I CH. 75 it 15734 0.18% , HUR i A1 40 (1074.5 m)
Kim CO,o 1084 m BT %A 29 35 em B W2 e, £
B A BRI A, 25O R o 119 28 B R 284 1 4
ST GRARIRAE (5 0 o M X 3R 1T B8 A 75
U H R A& A ) W2 . AR B, SR 7 i SURIY
PRAE EWZ DL o B R] R Z B 5
Tkt lr—EWEET 415 HHRE S
Ik EL A 4.5 R . ILEF N, bR AT
RO L NS B B A e o RN Qe A N 2 N6
BRI A AT AR ) IS T2 AR
M o7 R i R T 2

R Vv B A3 P FRATTHRE DN, P O S8 1 O
IEAFRIER . 158, 765K 1L 5.0 S = W (Al A
) H A1 He, 1111 7€ P4 4.5 2% 3t 72 191 /6] H, #11 He 7%
HEARE, NE R IEA T2 —8 WU
1084 m F W12 ik 1A 22 5 & R SR A
JE VY 4.5 G bR FT 0 SR H AR 1T R i XA
BRI 25 F . B rT AT, KRR & & b T ik
(R S M S AR AR P A A2 o A SR R SR 1l 5.0 4%
M SRSt 2 1084 m KT Z BT SRR BOIL
2% 55 G N 2 TR BU 2 1, AN 23
I 800~931 m MR I FARUE MM, MR
OIS TT DL Y, 800~93 Im 0o 58 8 | S
M2l R —2, HILEH N, T 800~93 1m G
Z AR FAE RS IR AR L RE R SR S
RATRE MR B L AR P AN AR AR B 25 5

3 45 i

(1) WFSD—48 4ifi fL i -1 3 2 LA A FI e
o B FERR R AR T M A1 A DX vk
J¥ CH,F1 COAR n] BEEH)Z H C F1 O, LI K K P Y

H,O &5 R 7= A 1, 5 3 COL L AT B H 7 i A 1Y)
Oy T b A AR A DX AR T B S K A AT
R AR 1 BLTAAR AT EE E BR

(2)7E WFSD—4S fli it 1 18] & A& 19 PR U488 K b
TSP BT AR S, T A T Rl
(44.8+8.5) Bq/m’, 1M 7E 4 UK M1 7% 19 (8] Rn (1) H ¥1E
FEAHIKF] 120 Bg/m®, 201541 H 14 H U145 4R
LT 4 T IXC5.0 2 b g & A= A4~ H L Ha JHe
CO,FlRn 7 i ZRIE R, IF H Ar Fl CH LA W] 1Y
BN AR A O WS HE KT 1084 m b wT BE k301 )
B EWT R AERHZ 2 F 931 m Zb RGBT K
RS %S R T 201594 H 15 HH
BEFTIR Pk E A 4.5 Q2 /i — 20, 2w 18
FEI K R, Ar N FI O, 1 S BH o 1l L HfE B, 76
MR E W R, T b 5E N 20 A B e AR
AR IS RS T AT I AR ) RS (W
JEAS AR R AR AR R A

2% 3Tk (References) :

[1] BXIRAR, FAERE, XA, MUk Ak K MRS BUIR[I]. B A8 K
241, 2010, 26(2): 9—14.
Zhao Zhendong, Wang Guixuan, Zhao Jie. Secondary disaster of
earthquake and the present research situation[J]. Journal of Disaster
Prevention and Reduction, 2010, 26(2): 9— 14(in Chinese with

English abstract).
(2] BRERF-. SO A\ SR F AL, T ARSI 4R, 2008, 16
(4): 433—444.

Yin Yueping. Researches on the geo— hazards triggered by
Wenchuan earthquake, Sichuan[J]. Journal of Engineering
Geology, 2008, 16(4): 433—444(in Chinese with English abstract).
[3]1 FE 11, 57 B ¥, 0L, 5. WEFSD—4 FLURHS I (A3 HT il 2240 4 i
BRACZFAFAE ). k=4, 2015, 36(4): 434—440.
Tang Lijun, Lao Changling, Fan Fan, et al. Fluid analysis and
multi— component geochemical features in the depth of drill hole
WEFSD- 4[J]. Acta Geoscientica Sinica, 2015, 36(4):434— 440(in
Chinese with English abstract).
AR, RANF I 1R R 2 2 R A A R 5 R R Y 45
IR[T]. HBERPHEE R, 2012, 27(3): 950—959.
Miao Miao, Zhu Shoubiao. The impact of the underground fluid in

[4

[}

the process of earthquake preparation and occurrence: a review[J].
Progress in Geophysics, 2012, 27(3):950— 959(in Chinese with
English abstract).

[5] Cicerone R D, Ebel J E, Britton J. A systematic compilation of
earthquake precursors[J]. Tectonophysics, 2009, 476(3/4): 371—
396.

http://geochina.cgs.gov.cn H1E LT, 2016, 43(5)



1728 i [

b J 20164F

[6] VP8 35, 2RI, S0 R SO 2 AR B R ). M BT 3R,
2008, 82(12): 1613—1622.

Xu Zhiqin, Li Haibing, Wu Zhongliang. Wenchuan Earthquake and
Scientific Drilling[J]. Acta Geologica Sinica, 2008, 82(12): 1613—
1622 (in Chinese with English abstract).

[7] Tang L J, Luo L Q, Lao C L, et al. Real time fluid analysis during
drilling of the Wenchuan Earthquake Fault Scientific Drilling
Project and its responding features[J]. Tectonophysics, 2014, (619—
620): 70—78.

[8] Li H B, Xu Z Q, Niu Y X, et al. Structural and physical property
characterization in the Wenchuan earthquake Fault Scientific
Drilling project — hole 1(WFSD- 1) [J]. Tectonophysics, 2014,
(619-620): 86—100.

[9] Xue L, Li H B, Brodsky E E, et al. Continuous permeability
measurements record healing inside the Wenchuan earthquake fault
zone[J]. Science, 2013, 340(6140): 1555—1559.

[10] Li Y, Xu Z, Li H. Rock Damage Structure of the South Longmen—
Shan Fault in the 2008 Ms8 Wenchuan Earthquake Viewed with
Fault— Zone Trapped Waves and Scientific Drilling[J]. Acta
Geologica Sinica (English Edition), 2014, 88(2): 444—467.

(1] i, BRI, IR, 45, ol T Ll BT 2RHT b e s 20 45 44 -5 1

JI M= K FEALEALD). HBRYIBE2E41, 2009, 52(02): 339—345.
Lei Jianshe, Zhao Dapeng, Su Jinrong, et al. Fine seismic
structure under the Longmenshan fault zone and the mechanism
of the large Wenchuan -earthquake[J]. Chinese Journal of
Geophysics, 2009, 52(02): 339— 345(in Chinese with English
abstract).

[12] Zhou X, Du J, Chen Z, et al. Geochemistry of soil gas in the
seismic fault zone produced by the Wenchuan Ms 8.0 earthquake,

southwestern China[J]. Geochemical Transactions, 2010, 11(5):1—
10.

[13] Zheng G, Xu S, Liang S, et al. Gas emission from the Qingzhu
River after the 2008 Wenchuan earthquake[J]. Southwest China.
Chemical Geology, 2013, 339: 187—193.

[14] A8k, 55 R4, B0, 55, O HRE R 5 R DX I 2405 %

SRS TN )], TR BT AR, 2009, 17(03): 296—
300.
Gu Yi, Ge Liangquan, Wang Guangxi, et al. Analysis and
evaluation of faults activities in Chengdu region with Radon
concentration measurements after Wenchuan earthquake[J].
Journal of Engineering Geology, 2009, 17(03): 296— 300(in
Chinese with English abstract).

[15] JE IR, 2504, FAE, 55, T EDCR R AR TR B 90 g %

SRR B A AL By TR R [0, I 5, 2006, 33(5): 1174-
1179.
Tang Lijun, Li Yingchun, Wang Jian, et al. Sampling and sample
treatment in the field lab of Chinese Continental Scientific
Drilling Project[J]. Geology in China, 33(5): 1174— 1179(in
Chinese with English abstract).

[16] JEJIH, FAd, TR, S5, B HRERL 2 B A S L A 7 T A

i BT[], 73BT, 2010, (2): 11-16.
Tang Lijun, Wang Jian, Wang Xiaochun, et al. Real—time fluid
analysis instruments and their applications in Wenchuan
Earthquake Scientific Drilling[J]. Analytical Instrumentation,
2010, (2): 11-16(in Chinese with English abstract).

[17] Erzinger J, Wiersberg T, Zimmer M. Real—time mud gas logging
and sampling during drilling[J]. Geofluids, 2006, 6(3): 225-233.

http://geochina.cgs.gov.cn H1E LT, 2016, 43(5)



