®13 HF1H Wl B OE % - Vol,13,No,1
19914 3 )] NORTHWESTERN SEISMOLOGICAL JOURNAL March,1991

RO R ENERE G
MR L 245 4

ERE IRE
(B RAK BRI )

AXMERLREH kK, Bk TREDdIR 5005 L Thmki
FHAE, FRTEAFRPUIRG XA UART HEHLA., KA
FHFRAENLE, HABREARSFARTERE T Rk,

B R SRR EREN TR E I RFREENER. BN FRRE
SRR ANRN L2 ANHEXREETAEENEL, FERNENERENS
B EZ—o RATKI984ETFHATE KK 0B F IR JLAE W R L BET12
MBS, WRHAWAASY, BIIBRE S0 R R RA LK E. AR5 KRR
TR X 0% S5 0 A K OB A AR AR . U A SRR B DU R B SRS, M
R KR RS0 R RAATRIT |

—. DFFTIX PG R L B /K PIE B 4 A 4 AiE

B O R AR XA T 1L 5 P M L B S e AW RS 2 3 & 39°407
—41°007, ZK£114°00'—116°00’'c. NITHERUEF £ E 4 FHHR®. Bk, Pk, EE. §
B, BR. ERSH (B1).

KRR REE R, BB 5T 2B SRR, FR R E G 8. B%
MEHCD, BB=EURERBEEDNABN KN REELRA. HLRE, L
BRERDANES (1) . SENRUESH T @ KK, HRRWEE 3. K @[
WEREERN, ERENEHNFABRA, RUTTREY LK, BRIk
R HTERAWENRENES, RABRT—F5REKYT RENIE R LR
PO RAE K B — S AL, LA 2 P e R B R B R BN, B B AR
T EEEREK, WEE DRR—NRE—& W BT EEE & RER, X

RN, SRR, KINC, EX, DHESNT FABRKEIE,



B EHES, R ORI 1% 56 200 S B b2 4 4 25

HX R, LY 1 M R R
HERREFIAHES], E—HRF MM,
— & D SR B L BB #1530 B B R N
o

B 1A, KA RAREE SRS
i, BAEHRIT AR, HBA N, 4t
P, FHSH A LRR XL P R
BARENIBEERIE DR R R EHR
LB K MHE R R . XEMEYRA
HMTHROKMERSEBZWERRKHA.

-~ W2

® BREW HTXAKARDINER, HERBERANE
/ L | RAXBRAHNAR, ETZREHNY
A1 SHREEHHERDZEOH R KRREIFSEHREHBHER (R
Fig,1 Distribution of active faults and hot 1)
springs in studied area °
®1 HRBRKAFTHRESHHE

BRAEH | BR | WR (S4% |S535 | 8% [X9H | BBXs | ABR] 86 | B80 | AR | K7O
41 68 68.5

x@cey | 20 | 20 | 20 40 \20[ 40 g1 | 86 l42

wa t/h> 590 | 10 | oe5 | 16 [o22] 11 |36 | 130 | 7 | 036 | 45 | 16

M#E1ALURH, XARRHBIRE ATTR AR 0SS RH0E H. BTN
20°C, FRiLE®HmeoTL ko

T\ DPR X NIE s SR SR IR L A AE

T RIS I S0 R AW AN L BRI R R S — A EE A IR
Ao EAIZ BRI A AL B2 MR R P 8 72 B0 AR SR S e T oK AR T M
iR, ACEEILE — BB M SR MR (L2241 .

EHRATRAREFEHEMEWENEEE R, KASEARBEKTEREREBA
W, MERERFRERMN, BERKEE, REXBEKTARBROLELAS M k4
5 ERNENWERETELREFML TROKCIRROERM M %, FILBFIT IS sl
BRI AR R 518 R I 2 AR A SR R S R IR E A B0k
(= .

FAMAS (HHAEMAUELAS ) BB THRKNETHE. RITEFRRKRNIEEIMN
REFTIZARR (F, L), AUHBERSEES . RHUERFITE 2.

mE2WLUENH, RHBRRIELAIEEAN,, 0,, CO,, AMHMBERHes B X L
Hepm, ®RH (MK ) K37008ppm, AR FBRISCH,. XEEH E— SHIKENR
BABKWERNE&He, CH,, MEERZCO FHER2,

HE 2T, KNRREHHe/ArthEHRR, REMHe/Aribfl & § 8 Sk



26 ok W B ¥ M AL
*x2 HREARBHOHERSGEI TR
» | Be | &sn EESGAS (%) PH -
w &% ne He | Hs l Ar | Na CHe | COs Os (mg/1)
- ) ) 1 |0.3738] — 1.60 | 81.8 — 9.3 5.7 7.7 2780
£ [ =3H| 2 {0.1777|0.0034| 1.60 | 81.6 — 8.2 7.6 7.5 1380
_— =) ] 3 .0_,.00.? 0,0020 | 1.45 73.9 —_ 1.6 19.6 8.1 870
. 4 0.0300 | 00026 | 158 | 80,2 | 0.23 | 4.1 12.1 7.7 900
A 5 |0.0232(0,0027| 1.87 | 76.9 | 0.08 | 1.8 18.6 8.4 780
®& | 6 |0.0150]0.0005| 150 | 71.9 | 0.04 | 6.7 19.9 | 7.5 570
HEL| 7 0—.(;(—)5- 00003 1,50 | 73.4 | 023 | 4.5 17.7 7.4 650
1.%: 8 |0.0004|00013] 140 | 705 | 004 | 7.9 19.4 7.6 530
" W 9 0,0068 | 0,0009 ?{T 78.4 — (11.4 6.9 7.6 627
# |EE=Rs 10 0.1404 | 0.0355 | 1.60 87.0 1.70 2.8 4.5 8.5 1060
BMXs| 11 (0112600788 | 1.90 | 87.3 | 1,98 ' 3.4 4.5 8.4 971
#Mo ) 12 ] 0.0199 00050 | 1,76 | 81.8 | 0,02 ] 2.8 12.8 8.7 l 530

M—ARIE. XXUUXEHRGEBRREGSEFARBRNBA. 56 B K He/Ar
B (=10 ) RQRKASBSIE (6 x107°) gy 2 x 10°4%, MEARZHESABRETR,
B LlHe/Ar LR R B4 7 PSR R 30 A o

AHEB R ERBRKPHKELASFTER. SAELH R R N1984FEE 19855
HEARMHH,, K19864EFHARNHH, ( BRI, ZESMREHH, ) . BRHK
P R JHCRE 0 10 R BRI T AR . EH AN H. MBI 8 B AR & K
WA FESHPY—FBT, RI1987TE1AIAEEAFEREEN2EBRN FH kR

R,

BHWRN AR BE, FRNSEALAHBNER. AEHAREBERL R H.2

FH M BRI, TICO, MK (H2),

0,073

-\
0,086, 7 ———~ H:
» ! \ o— CO;, CO*
L1 Ea D I \

0, 008

[}

i

I} \
0,003 !
!

0,001
ll.(ll)ﬂ[
0.002

0.001}

~ / )
Mg = gauﬁm

R A B M L] Ji
R B & v # # % X8 g ® 0o

B2 HLEARGHGAFRLF GEREHXGH,, CO. LR
Fig.2 Changes of gases Hs and CO2 in hot springs from SW to
NE direction in studied area




1y ERES, KK D BRI R IR T 27

et T KRR RRAES), KRBRKPNHTRYETONLUE, BT N.K.
RAHRKEKHER/RFAR, PN ERKBREN, BVEFESGEN, &), WEyk
¥BENN, XZRETFEE BT, KEBRBRO . FRELOLLUL, ARNERE RS+ ®
O, %%, RUMTHKUBESENSREKES.

REMREHBRKHEHe S BIELEHppm. ARNBRAMARBRLETKE, BHed
Bk 37008 ppm, MEBEXABAREK, ®WX1850Bg/L, XBWEARHETENS
5o

=, |EAS SR, KR EFRRR

BAFHBRMERTIERAL SBRFTLHBR., KXUREFESHEZFABKX
Fo RARHERBREHET RS (WMBEE, @R, EEE, &, X)), RIEBPESR
MHBFXREREREERR. FRR. Z58. fl. FAE. 8 E. #§iE 0.
WRBIERE, HEBBHETCO 8, TN, H.EHNBL, FHEMEH,. N,
He¥#, MCO . MMBME (ES3 . 4 ). XHURKXAMEMBKRILFHH,. MCO, BHRE
HEHNEERR. ERAHK, WEES T KEREEREM, KEBREAE, TTUSRK
REWTREM, BESBBRRAKFCO. WETREH. EXREBX, REMH. B R R
REEYRE. EYERBRAGH. #HCO,MCH,, MRAAREHEMER KHCO. M
CH. &R, EHIY, HEEXRAEPHFREH, RRKAERERNH, & Bl N #
H, fEZEREFE. RRBRBRBN, BFEERKSRE, HARERAEREBR MRRET
BARASBHHXRARAERE S BHROTLHIN,, HESEN. HESRILK SR
Ho

Hy ©0.079(H.) oo N2
° 0
®0.036(H,) e J kil 85k
* HRRENR '
0.007F o R FkH MM o * .
il o [ ]
0.006}~ o .
0.005 * 75k L]
- 5 o
0.0041 °
00: L4 N N * N RS S S D S S
0.03 6 BOWE kR R A% KR
0.002} ty BAEH W 5
° RORi g XXM O B
001 ° .
° T o K R R R B
FE Ll L . LA 5 g |
0 2 4 6 8 10 12 14 CO% o I FAFMR
B3 MERAEETABREKE B4 HFREEALZTFAREAK
“Efd Ho 5CO, 69X 4 JEtRm RPN, 6 F i
Fig. 8 Relationship between gas Ha and Fig. 4 Change of gas Nz in hot aprings
COsg in hot spring coming out coming out different aquifers in

different aquifers in studied area studied area



28 wodt o B O¥ O H13%

HRERALZABR, HPERRERR. AH. 5. BRI, EKNAIRRAR
kR R, FEEFO. HHBE, IEMTHLARRATRABHESRS, REES N R
REBHPHRARED CMBR, EEm., i), ERENHELETREBER FHNE
HEARARMGBE, IRFSBABRZNERRK, LKBFRERR., ERR ALY
KBER, He, H.¥RHBME, 0. FRES, EURBBRREBSKNER. 19884 7
H23B M4 3R BBERR ANMBH, WABREEML. RE—41FH, W8 A30H
BORETRS, H.¥BEIiRikes03ppm CIE¥EN788ppm) o HHM TARKK OISR, LK
B —FKAETERE N L, ZHATEALBYRENEBEINER, oKX HRIE )
MERER, MHRBMEAZENEHe, H.ERHE4), FRR MBS H. MiXMR
WAL, THRRAELRENN, ANMRFEBEAHY, FERREE, FELRERTER
TR H MR L. SRR IRIER AR AR R Wb R 6 kER
WIRAELEERZ—

NG

Bl E&FIER, EBEHILERMINERTGBHY. FREAESNRIEBRLER
{iE 3% 95

LERERES T4 mE, 5= 0T i fdb 4R m X w6 H i M.

2. EHMAUBRERNBRNSEES SRIRMFE. KCHRFFSEES B UM %
o

3o g AR U 0 AR R 0k KT B BOK B TL, MBI E fyEE L, WRH, BA N &
BEABNEBE, BHEZTRA®WK, MUMNCO. BRFNEKSHBE.

(A319894E8 H 9 Hie®l )

$ 5 X M

ClIFEXE, MAEFREAXRAEME At ERES, mMaEE, 1985,

€ 2)Sugisaki.R., et al., Geochemical features of gases and rocks along active faults, Geochem. J.,
Vol, 14, No. 8, 1980.

(8)Eeid, KXHWBIBMME, No. 1, 1987,

CAJRLM MW RBHREA, SRR LHRILETR, LBHEEARIRHMELY, 1990,

1 YR|ISBEL HMMAHTIT S



%13 ERES, KO R XE S R0 Sk sR Ik A 1E 29

GEOCHEMICAL CHARACTERISTICS OF GASES ALONG
THE ACTIVE FAULT ZONES IN THE SOUTHERN ZHANGIJIAKOU AREA

Wang Jihua, Sun Fengmin
( Institute of Geology, SSB, Beijing, China)

Abstract

On the basis of observation data, geochemical characteristics of
gases along the active fault zones in the southern Zhangjiakou area
Cincluding the northwestern Beijing) are studied, The relationship
bet ween releasing gases in the hot spring form of the active fault
zones and regional geology, hydrogeological condition is discussed.
The optimal selection of observation point and observation components

for earthquake prediction is also suggested,



