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A R A B A R, n] BB S 1 B 2 Ak DS I A S O AR T e A R
Z—0

4.3 FTESTETAIFA

Xof i M DB 224 8 2% 3 A S ) TR A 0L 00 R A0 ey G 2w AT R A A (1R 3BT 6) L, R B
M BT 24 385 R (CO, A1 H, ¥R H A I w7 1Y 22 AR AR AE , B 465 N 07 28 55 JH b -2 11 7 B
RV R 5 ® (YJG  CHWD  YTG  XLT HDJ \BLP) , JUZE-3 M Jb Bt LW IR 2
(HXG) , & 2% Jl - Ju 258 Br - 307 Bk B Fe IR (WILX)

PNEPLEE (2017 ) X AL 7 b X b 56 1 B A8 RRAE A7 40 A, A BRAL 77 b IX b 56 1 5 742
AR E R RACTE PR R S AR, B AR R M DT L 1988—2016 AE R I 4 M 2
i M7l TR S5 DAL BT, S 2 A R B -0 A X T S5 A i IX 1988
LR KR My=4.5 MR HEAT 0BT, D0 4 0 W7 224 R0t 3 o] B AR D7 24 1 A F 55 3% sl 300
Xof b e 3 LY AR SR G B 32 BT B 2 T DA OG T . X PVE BILAE (2017) MR A AL I M
iy X b e T R AR R G A A S w N E IR R X AL EY) A, BT B R X
10 R b X AR N R RIS 2l S T A TR A3 AT A R R Ml DX N R N R RN B
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BLP HXG WJLX

YJG YTG HWD XLT HDJ BLP HXG WJLX
WaRs

Bl 6 N 245 I 5 1S Rn (CO, 15 H, o B2 2 fE AR IR A

TR P 7E st e A B AR R ARG B A B M A A AR R A X LA B A BT R B 56 M X 9
b DX b R P AE S (8] R B b m p AR A, TR 5 i XU A M 5e I8 By b T A B4
DL SN B A K

A, X b 5 LAAE M X 3 A0 B 2 ) A8 AR AL, 7 48 N W R AL B i) YIG 1 YTG
I A g o R Al i, D o O P A 9 B R T W R X i N DX T X
PO I T b DX 9% 2 43 A R AE A0 ¢ B, o/ RE 14 4 e T Vi SR 55 M ML DX, T YIG & YTG
N B by 52 1% sl ARG 8055 (&1 4) o /N2 15 2l s 55 DA 38 A0k B8 S T AR 6 88, 6 13X
—HEAE A% SOOI et 54k AR k37 b R AE A DT AT T Ao

XL YIG 5 YTG Wl g + 580k B2 A2 fb il 2k L 5 A8 4B R AE DL KO 39 B 72 Ak R iE
(B2 K3 &6), /T LAAKI YIG M Bt 13X Rn (CO, Fl H, Wk ERAR R /Y W& T
B, e AR R RO W], 13X R (CO, A H, S FLES A L. T YTG i Bt
55 R [ CO, Fll H, ¥ BEAS A0 ) 22 S PR, HL R38Ok B AL AR AR W 25, Horh 38R0
Rn 5 H, 5 S5 v B2 B2 A 55, 10 CO, JUPARDOF 5 AIG, ) B 122 00 B3 i 4 e B 728 AR R A
IR AT RE 32 5 0 2 AR b ) R B R FH, R B S R O . TR T X Fh A
FEARSE i (B A R L, H TR AE 2 Fh i B, — b 00 RN O T R M R A AP AR 5 ) AN i 2 1k, &
S S ARTE AL & 4E (Ciotoli et al, 1998 ; Lombardi et al,1996) , 5 — Fh 0L S WA h B £
W BT A8 0 F Ak 1 % BY ( Ciotoli et al, 1998 ; Fridman, 1990; 2= 4% ,2009) . i oo X b
YTG 2k A 8 A8 A, A SO 1) T Mg 00 MR A 0 A 4 3 ok i v P L A

BT BIRXE YIG M B 37 Ml 3t BT RRAE £ 230 A, A5 8 YIG M B T R ORI ERLE R
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BEAR B RFAE 32 25240 Wr BLRFAE | R 3E2R R R TR R A5G 4598 45 (2009 ) 3 2 X JiE ¢
T M ER A E AR BEAT 0 AT, S B T LR M BR AL 2 SR B R O U
X R PR L A AE BT R G R FVRCE WA s 8 A (2017) X 5 4R Bl b X 1 3¢
X Rn Hg Hl CO, MERAL A RFAE S FOB A H#EAT 23 M, TA S B 0 Pl 3t X 3 A DX 3t BR A 2
FHIE 3 202 95 T B oe W Al b TR UM b 25 R 2 335 80, [R] It 32 1 R PR 058 LA B 1 3 26
TURY M 5 5 58 B (2014) i 2o Xob 15 #6 Jl b 7 0 o W X - 98 Rl BR A 2 R AT BT 5, R B
AR AR AR B TR R R A2 A TR 1 AR TS S Ah IR 2 BB R R A
RBFEN R . K YIC I B 5 Fofh 7 2% 00 B b 57 3y 50 0 47 %8 LE , G006 o ] 5 300 4 491
[ SR AN HE A — B, P REAHEBR S 0 o o YIG M B b i R ah Ay 26 B 3 B 5 A W4
Al 7 A0 B AT X Ll , G b S A 4 28 R RN B Oy b b EE A A S R SRR —
B0, A 1 2 (R AR A WA X AR . B YTG I B L A A 3 R A A ) B U T
P e, B3 b R AR OK R B, I 2 300 % BT AR (R 25 45 ) R, S A I BEAE EE L YIG
Be A0 A W A 5 0 R ) i o DR DA B 2 A, DA AL R X M T R R
Rn CO, Al H, ¥ J6 & i RN 28 40 AT B8 T2 22 32 4% T I ML IX o T o B 45 44 i e iz 3l Je st i
15 8, [F] I 52 31 37 3t b 5 AR5 A A 52 00 o

5 #Hit

38 3 6 A0 e b X S R (CO, A H, YR FEEATI0 5, JF 45 6 M BT e AiE L M 7% 35 3l PR 4
TIE LA SR A5 285 5, 032 b X 4 380 L BR Ak = R AR 2R 47 0 B, 75 th DA 2548

(1) X5 10 P 1 DX 4 M DT 28 8 4% 85 W 2 ) T A7 - 38 <0 i, 4879 Rn  CO, F H, ¥ JE A8
AL TG 43 508 3.01 ~96.02kBg/m® .0.23% ~9.55% 1 0.31 ~ 1527ppm ; ¥ Ji - ¥ {5 25 1k 35 Bl
4354 10.65~39.50kBq/m’ .0.59% ~3.37% Fil 9.74 ~306.28ppm; Rn . H, Fl CO, ¥ B 5 K (i
A5 Ak 3 B 43 59 22.58 ~96.02kBq/m’ .0.86% ~9.55% Fl 52.23 ~ 1527ppm.,

(2) £3< Rn CO, F1 H, Wi 78 N BRIT5 Mt 4 R s, SN W 2 <Ok i
B35 i X R Bl R R A RS R A K

(3) £ 4T Rn [CO, 1 H, HuER AL 22 REAF 76 25 (8] b 2 B0 AL = AR A8 fh ka4, 3 3 X %
X e A A PUARZ R M5 T AR R AE DL K M R B0 A5 B 25 A e b, A R AL e L X
T3S Rn [ CO, A H, # b = AR 0 sk Ak 2% RRAE = 2832 R Ay 5 48 i 52 12 3l 5 b 72
T B () 24, [] B 3 A2 1) 08 0 7 b b 5 25 14 () 52 i)

Brift: AL ZOME SCE BRI T A B LS I A BB R

WA, B, B, 45,2013 2012 4R 2 1 2 [ a2 M 4.7 FRI P AU RAE B R R R T . MR HL T, 35(4) 842~ 852.
WETT, K #,ZE AL, %, 2016, W20 R AR 0 0 Hr. MR ML T, 38(2) 1303~ 315.

R R, A5, 1998, AR Ui I8 18 7 TR 3 Sl S AR G B PRI AT . L AT R A RAE, 103 ~ 159.

I L, 2014, 5 0 Vel b A A M 0 DX AR B R A 2. 0 A 8 3. AT o [ SRR R s AR UM A ST B, 10 ~ 45.
FEfE, BT m /N 42019, MAJRDS. T SRR AR P X R A U LR AE . P E 3 RR ,35(2) 1277 ~ 285,
T, BN, T e, 2008, 3T AT HUR M IE N IT. ARALHERATSE ,24(4) 11~ 10.



‘(IM K

778 hoOoE M B 37 %

Ak, TR B BE, 55,2019, B R VL HE AR IR e AU F A0 8 SN S8 4. b I R L 35( 1) 1126~ 133.

A AR, £ R, 45,2009, GEM A3 - SO BR AL AR AE . bR AR ,31(1) 1 82~91.

MOCE, EREAE, m AT, 1998, W72 /3 CO, P52 B i 5 1K Ib - X 6.2 Hh iR Tk #isR ,18(4) :353~357.

PG, 00 R B L 45,1990, o [ 5L R b X 458 T 1 b A AR 10 R S ST S AL 7. 3 B AR . MR AE R, 12(4)
367~378.

PR, BPRTE, 1993, NS AR 5 PR AR U0 ME-IL T ARV M2 T R BE 2 4,36 (6) 765~ 772,

IV EL W E R WM, 55,2017, 307 3 X b 58 3T BB A8 R AIE 5 1 7R fa I M 40 . MR 2241 ,39(6) 1891 ~898.

NN, BT A HBAE R, 45,2016, i RN RG9S 1T K R AL B REAE T 5T . Hi2E T 2% ,23(3) 1 140~ 150.

T3 B WAL L 45, 20130 TL AR 2P By v M AR I 2l KM S MR A DG . R M 5T, 35(2) 1300~ 314,

T BT R B, 2017 3074 B ATl X Tt R 3 R FLAE B R L B O K AR ,33(1) 1~ 11

T30 B LA 1997, ARG DX AT R 3 58 B AR AE S AT BB i G2 3 40 IX . RALHFE RIS ,13(4) 164 ~75.

E5E, AR WA A, 2014, ¥ o N b DX 3 RE 45 0 R AR TR R RS SO BT S HhRE L, 34(3) 113~ 26.

TR, T, SR, 45,2019, 2 BH G KT T 49 H, R BRAL 2 RRAE. K H I 5 3Bk B ) 4% ,39(11) 11198 ~1201.

EE e, H MR LA, 2017, AR X 4 5 R, He, CO, U BRAL 24 RFAE B R . #7522 412, 39(1) :85~ 101,

1] B, NN e /NG, S, 2018, 3 35 P 2R ) T 2 S0 VR E A 2 o) [ 5% R o 7R T #) T S AR T M. T AR L 34( 1)
48~59.

TR, B R R, 2017 BN A I8 AR T A R R A R IR AR AR ,39(6) 1848~ 859.

TKE X LR, 55,2019, )11 VE %7 TR T URAAE . FREE LA, 38(4) (777 ~ 783,

KA, W, B8, 52017, KR T R TR BT R AU BR AL 2 R R 5. 7R LA 27 4, 39(2) 1248 ~252.

FRUENI, T7 5, R GE i, 45,2016, K W 24 22 0B 1 MR A ER A 2 R AE . P I 3R, 32(4) 1642~ 652.

AR, Bz, 1999, IR & K PO T A SR A 3 T S A i S MR OC R WA, AR AL R R4, 17(2) 159~ 65.

JRIR A, 2011 )11 M 8.0 MR ) )11 o4l X i A sk A 2 22 A2 3. A I i E R BOR K%, 10~ 78,

Bernard P,2001. From the search of *precursors’ to the research on ‘crustal transients’. Tectonophysics,338(3~4) :225~232.

Chyi L L,Quick T J,Yang T F,et al,2005. Soil gas radon spectra and earthquakes. Terr Atmos Ocean Sci,16(4) :763 ~774.

Ciotoli G,Guerra M, Lombardi S, et al,1998. Soil gas survey for tracing seismogenic faults:a case study in the Fucino Basin, central
Italy. J Geophys Res,103(B10) :23781 ~23794.

Ciotoli G,Lombardi S, Annunziatellis A,2007. Geostatistical analysis of soil gas data in a high seismic intermontane basin: Fucino
Plain, central Ttaly. J Geophys Res,112( B5) :B05407.

Fridman A 1,1990. Application of naturally occurring gases as geochemical pathfinders in prospecting for endogenetic deposits. J
Geochem Explor,38(1~2):1~11.

Fu C C,Yang T F,Walia V,et al,2005. Reconnaissance of soil gas composition over the buried fault and fracture zone in southern
Taiwan. Geochem J,39(5) :427~439.

Fytikas M, Lombardi S, Papachristou M, et al,1999. Investigation of the 1867 Lesbos( NE Aegean) earthquake fault pattern based
on soil-gas geochemical data. Tectonophysics,308(1~2) :249~261.

Han X,Li Y,Du J,et al,2014. Rn and CO, geochemistry of soil gas across the active fault zones in the capital area of China. Nat
Hazards Earth Syst Sci,14(10) ;2803 ~2815.

Hinkle M E,Ryder J L,1987. Effect of moisture and carbon dioxide on concentrations of helium in soils and soil gases. J Geophys
Res,92( B12) ;12587 ~ 12594.

Kumar A,Singh S,Mahajan S, et al,2009. Earthquake precursory studies in Kangra valley of North West Himalayas, India, with
special emphasis on radon emission. Appl Radiat Isot,67(10) :1904~1911.

Li Y,Du J G,Wang X, et al,2013. Spatial variations of soil gas geochemistry in the Tangshan area of northern China. Terr Atmos
Ocean Sci,24(3) :323~332.

Lombardi S, Etiope G,Guerra M, et al,1996. The refinement of soil gas analysis as a geological investigative technique. Brussels.

Lombardi S, Voltattorni N,2010. Rn,He and CO, soil gas geochemistry for the study of active and inactive faults. Appl Geochem,
25(8) :1206~1220.



‘(IM K

4 1 EER%. LT aMRWE LSS Bk R 779

iy

Walia V,Yang T F,Lin S J,et al,2013. Temporal variation of soil gas compositions for earthquake surveillance in Taiwan. Radiat
Meas,50:154 ~159.

Wang X,Li Y,Du J G,et al,2014. Correlations between radon in soil gas and the activity of seismogenic faults in the Tangshan
area, North China. Radiat Meas,60:8 ~ 14.

Woodruff L G,Cannon W F,Eberl D D, et al,2009. Continental-scale patterns in soil geochemistry and mineralogy : Results from two
transects across the United States and Canada. Appl Geochem,24(8) :1369~1381.

Zheng Q,Liu C,Tian Y, et al,2018. Seismic imaging of the middle and upper crust by double-difference tomography : the Haicheng
earthquake( M¢7.3 )in Liaoning Province. Appl Geophys,15(1) :125~136.

Zhou X C,Du J G, Chen Z,et al,2010. Geochemistry of soil gas in the seismic fault zone produced by the Wenchuan M¢8.0

earthquake , southwestern China. Geochem Trans,11.5.

Study on Geochemical Characteristics of Soil Gas cross Jinzhou
Fault in Liaoning Province

Wang Xilong''  Jia Xiaodong'  Yang Mengyao®
1) Liaoning Earthquake Agency,Shenyang 110034, China
2) Balas Investment Consulting Company of Limited Liability of Beijing, Beijing 100044, China

Abstract The concentration of soil gas Rn,CO, and H, were measured cross Jinzhou Fault along

totally 8 profiles in the southern area of Liaoning. The results showed that the average
concentrations of soil gas Rn, CO, and H, varied from 10.65 to 39.50kBq/m’,0.59% to 3.37%
and 9.74 to 306.28 ppm,respectively. The distribution of anomaly concentrations of soil gas Rn,
CO, and H, concentrated within the Haicheng, Gaizhou area and its nearby. There exists a clear
spatial distribution feature in which the concentration values of soil gases in the northern area of
Liaoning were higher than those in the southern region within the study area, which could be
attributed to characteristics of the earthquake spatial distribution, low velocity distribution,
geological of the observation site and vertical crustal deformation rate. These geochemical
characteristics in the study area might be mainly controlled by the seismic activity, crustal structure
and vertical crustal deformation,as well as the geological condition on site.

Keywords: Soil gas; Geochemistry; Anomaly concentration contrast; Jinzhou fault;

The southern area of Liaoning



