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Table 1 Comparison of Dcy, from different sedimentary basins
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Table 2 Coefficients used in formula of 5C, and R, selected by different authors on coal-type gas
qEEH K #HH FR  HAEa BED 33
1 Stahl0® 1977  8.60 —28.00 MEALMWR>0.5%)
2 Schoellt® 1983  15.0 —35.00 4kt
3 #ixBuD 1985 8.64 —32.80 HREHKE(R>0.6%)
o 4 ReRW® 1987 14.12 —34.39 4£H
5 #ABHD 1990  49.56 —34.48 iW&AM(R.=0.3%~1.3%)
6 LFHLD 1991  40.49 —34.0 2HW®KR.>0.3%)
7 XXMLHEE 1999 48.77 34.1  R.<<0.8%~1.0% URRISBH B
22. 42 34.8 R >0.8%
7 Stahl0® 1977 14.81 —41.0 JEBQR>0.5%
- 8§ EeEu® 1987 15.8 —42.2 2R
#AxBEBHD 1990 22.4 —39.9 LA (R.=0.3%~1.3%)
10 % p&gu» 1991 21.72 —43.31 £ ER>0.3%)

HER.

bEERKBEZHER.EHATRIIGHGRE
H WA, FRBERANC ARS R Btk
B L, XRRBEL RS 0°C {H R R A
T4 AN e SRR . T o e R T 0 A b R S O BT ST E
TTEAEESRRSHKFAA R AR ZE KA AT
H 83C, (%) =aXlog(R)—bFER, E2HMNETAR
¥E 5 75 7R R I, &1 %f R [ b B 3R BT A8 B Y 0°C —
R B#FHEAFH:

ZHUERE T 8°C,—R, ¥ EXHF, MAR
H—EERHIROCO FTEEH T EAHESXT
EHBEM R ROERERN, BHELR, BH4A
S URBREREASBAHHFERLFMS T HERSK
AR MEE . Stahl FOORKREIAMEN TELEE
WA EER P ERUNHKESEROXRS,
HEENBATRN ST UK AN, HAEDSEMH L
METERAKE R>0.5% KRS, 2RE
a3 2 BRI, # o HRIRE, T RRSEH T . 0E
B 2O 5 H T B SR S I R
BEA R FERESEE IR UWAET P
B 202 NS BEBOBE ST, BAS B 87°C, — R BF &
RS MRRBABIEERTH—ME RBGRK
B % WO 7E XTI A b A S K R R K FAT B
e, B EY—RE LT EF IR —-FHRR TR
EAE, HETFTAHREBREAEBRC,— R HXHE

¥ E H H5E N TR B R98VC — R, BUF B, 2
MEREHETRT C,—R TEHERW—ITHEH
%, HESHHEEXEN LS T HEERE
10 M ERBK A NERABN BB HREALH B 106
MERS ) C, HEEMM RS R EHTER, #
TEESHEIN, FHHEHERK 3°C, 5 R, ZH B
BELECHBRAHHTEHELERYBHERAYIRE
WAL B LB C MR B ST N X, T P R
BB REEC WFEHRERRE. 0°C,—R J#EH
KXRHFGK-—BENRHNEEFRZ — HESRARH#
AEEXXENERR, B EERFEEMRAXEAEH
R4 A Y 0°C, — R, JFHEA; HKR K —EX /Y
R UHREE-REARBEHRAK. RMONESHULE
33C,—R, (X AR TS EHBEN, HERUFHRE
HMRBRS KR —BF, ERA—E N WERTREREK
B R RS HETR A, IR FERF B AR RBEHX
REFFIRETRBKAS.
4.2 HERMEERR

K HFRBRAREBENEEER, THH
o35 BT R A AR B B e AR L.
K AR5 #r’He/*He 1 5 #1055 o B ST P R, B35 70
B8 U A 3%, B K b B A B S Bk R R R N B R
YIFEAABEHREE, YXRSFRAMBEEN, L
#¥°He/*He fHAXF 1. 4X107(R.) , RE R EP L8
e A2 0 T 0 3t X R o L BRHEE 5 K LTS B3R AN, B FESL



30 iR ¥

22 %

HEBEER BABREE , B ESEEE,
wHGEER, TREP . ABFERTFREMKEE
ThEAM, RSN ZHETEHE, H ikt
BEK.XHSEOERAERARE L, RERABAS
H 3 1 Bl X K 3t B L {E — MR, BEATE 70 mWm 2
UE, MZXMERMRESHE 10°RE, PHRE
hiEMERERX, KHRWMEE 32~47 mWm i H
W HAESEEANRMLEFFEIO ~10"BEZMH,
FRHRBEEX KA RER 42~66 mWm ™ ?, T X i
RIE R RELE 107 ~10BES, XA BFMY
ERHEEWIAMSEBRERBEABEEURBIN
R SEk MHBESBEENEXHEROEEER.

5 KRGS R Byt ER AL 22 3R

BCERAMENZEIH
KESHWEREAR B, ARELBBRE R K
KRS IR 2 VR AR, M i 31k 5 B a9
B[R R B B B, BRI FE R IR B BO AR A BB OR) T 4
RAF BB KRR, ARHERES A L8
AREHE RIERT XRRSKRAMEEZTH EAFM
DL, RERPERNRXRE R ROSEY
Bl TS EESIBARER, & RM2 B R
KTHRERBERMAERBHRAMNEN KRS, M
E 4 B o AU AR T B B AE A BRI R R E K
R S. Chung®’ K Mlodye™ & H T KR K B B
E5RBRREVES. RARRERBEANESEFHE
BERAS, REEAHHEEXRS, XHHFR L3
HERERMBIENRLOBX; TR BERLERS
FABE -REEAAFHERERXRS, ZHIER
WRASAEREEAHRK. RASBENELESER
REBECHARASPR . ARMNEESH EHSH
ZEBESBROERN . K2, F AR SRAMEN S L
T RERIARRS R LE.
RARSBHERR - ELR, S B F R
RAREUAH EETL . REESKBENS K4
KRB R TREY #UHRK B I3 53 3 30 5 4 0 R
HRRIE, SEPHEBEA R ER S TREH B
PO S M FHE, R BB BV EHHEL T 5KEM
B OEARMVERSHEARAMER., EARA, 44
SEABHB I HEATEENSBE ST LMH—
MAE R HE SN E RS EBRFE AR R PR
S B FFAE, B 39°C, > —20%, H AT BB R F e [/ &
Y1 8PC HIM R TS .
5.2 PAr/*Ar REERARNER
BASEF Ar TERSEHE, KRS $*Ar

5.1

RIS AKZHL T EERSE, KREBABEK

PR, HEHARE ERANREAIESD, &

MEMSAEBERSE B EMB—BERREGR

KEH, RSB —HEBHATE, T Ar KKE

i N R, P B B AR
¥Clta,P)—>3Ar

HP¥Ar B E“Cl EERRAEERRE, TR Cl
FAEAFMESCLACL P ClECLHHEE R
75.53% . Cl KA UEB FREHBETFEX Z®
SHBASEEAP, ELALRMEEFITLIET 60%~
% EERET Y FIRERRERETVY TS
OH—-XKRFRIZMHFETFT Y . ETPHL—BEE
S REE. EAUESH ARSI — R
ER S CLA LI BI# — 2D, BHit, sz
B Cl TELARI ZH, “Cl BB R MIE R
PAr ) E DL EXHRRA BT MATBEER,
a B FNIkAE T U.Th FRHHETR. ifdELE
B SWEREMER, 3R U, Th BRI B,
EPEBRMERE, UM Th EMERERR+
A%, (AL MEBHEARMERZMGT  EEEAFH
AHEGT U HERN U, 5 ThAE., BRE D
U U HERLER U T T EHmRLEBIE.
U EBRAGFAEERARREEEF, MRS H®
ZEYHBETUOLTERX AR, WHEES UM Th
HRDH, FULRE S, B T BRI BTRE
LY ETER, LSRN E X BER P SEM
. SUMK, Th BB ELETHER . BELY
MEYBRBYEPEERNGH . BBEAPUTUE
BEE, EEMREKXE T, U AEE R U0, T
R U BB R UF, 1 UCL, U WKLY 5 &
R EREULRIEAENTES.

AN L B I B Ar SRR R YRR 2
a4, LR, EES Cl TEMYHEF, ABLA
FEROGHHETR, A RS, T E SR
TUR B B b, CL 3 B R ST, 10 ULV HLR
F.MAERANBENEE, HEERLEYWHRAEME
e i 0 3 5 25 1) , L 7 S R B A R R R 3R
BTF. xi,U,Th 5 CLER UCL, £HESH&E
T B RN R R Ar. EEER RS,
FEYRASEH AL B YRS KRS B S
B mRE LM &G, LB KRR, S5
Ar & HERHYRLFTHE REEHEAGTHLE
RS T4 Ar ], H 5 Ar *Ar R, IR WA=
WIEBRIE I &H, MLEHAD BRITKEBHE
g zd, Al BRBER N RK Ar ERXREK



HA

XSO KRR — B R R 2= B 5T 31

FEENZFIESERGATREFE, BFERME
B REAG— KETREX, BFZ, KEF*Ar
MEERBEEATRENERIBET S ARENR
fH*,
6 BIRSWHAREIR
RESEAR . ERME
RACSHERZIIBRFAMERBERASTR.C.
B IERANEARZXR . B TREKGEHBRRME
HRm C—CEWB LRI BRI, B
ENREARSFHEBELATEF, CCERCC
BUC—UCREELFHINN ERETERUEREN
SRR ULIBAZEMEFHRM AR, &
BESS B A YL A B 33 3 3447 B 2 B I B 38
F,Chung "G HARLBREMRE LESHKEE
FRIBZEHRXREL.
dBC,=1/n(8"C,— 8"C,,) +3C, (%)

Bl-EC, FRAMKARY—, AR B 14
BB AER W C, 5 1/n ZEIEEXE, §15
HQ@BC,—8C,) , REFEFE TR PR RALEE, RE
K 3BC, (%) , REBKBXBEFIOBEFAALRHR,
BT RREWERREAE— 1A R BUE R
T8, THREEFEATTRANLRELEROBSYMKE
VAEF BB PEAEEET 2 EH G, ATES 2R
MBREBNERBRRRASAEER . ZBARERK
o ) —FRERARE S, BT LUK B R 8°C 1 1/n IR B R
AR, FNRAENAERRASER MC,<
dNC, < Cs<dC, WA M. LB RIIKFMLEN
R AERENEIMSABERAFE. — AL
FTILHEE ORKLHBRFEEELC HHAD LR
K MBEBAINEKAREEC;OARBRAEXR
SMARABREXBRASHBESERBHHE:OFX
EREAXREHBAYQERR. GERXMGT,. 2R
KB EERFMNEZHECY; OR BRI ML FERE
REHBRMEREIC”, ALEFBRLE S ZARKE
FEIBRFAMRNIERERER, N E AR LR EHR
FH.

KRS PRESHEAFRMRARFAEREA XS
B2 HIEFE AR EFF], B 8D, 3D, <<3D; <
3D, B RBE RS ERMBA, HEAXHBE . X5
BREZIAREFMRELE N, ALY ER AR AR
P & & 8%, 8D, <D, <3D,<C8D, MR H 1 H
BOR, WA RMERIIKERE SIREFCREREN
FRIEAFEDN - SRAZIFEFAHRER
R BRSNS KEE.

6.1

6.2 H.EEMUEEHSWIREN
AEMRFEETERHRASAAR . AHFEMCE
WERLFRHIE L, HELAEEANF MK He/'He [E
FIR &S AR g A RASHNEER R, K
WS B AR 1.1 X105, n X 1073/ 1. 4 X 107°, H
FHEMEXRIFILPFRFEELEN W EHE <&
AEHEBRLE B, RASPHRASBEESHETHE
RE—ETRAEE. HRASH He/ He HWEKXT
1.AX107°m, RIA N HBERESEHEAS, BHE
SENBATE MRS . LEREZS, B
WNREEERMEEESF. BESEAERY
‘He/*He Wl , T HAB &M °Ar/*Ar H, B, 8K
BERBEOMAEBXREFE. B RAIRA RAEN
K. % F X4, *He/*He AR BN X4 XBKF
RERABEELZDMAMEEER.

7 HiR

HTFRASH 48—, THEFERRPSERA,
FIARR S BRA R AEHAT RN L E BB EKR
BRRSVTRHMER L, BERARBBRRAR
3 ER AL 3 A AR O HI R AT, AR R R KM RRS
HREFBERARSFEENED WABRENRBIES
B . B T RASIE SRR BT B 0 B Rk, AT
FIRA b 07 B 0 (R B 56 3t A SRR LB R AL A 46 4
A AR R ERRE T ERE RS EHFEMR
. flm-FAR EARLEARXRIURBENE R
BRI h TR Z R R B A B w9, ATt B —
SRR, XA R A B R, R — R &
% B A IR Ho B R X B B R IR R R B
LBy Bt B9 25 18 A A BEAT TR B RUHT OB b, B
SERARSHRBE AT — WX, R R i
B B KRS 30 75 A L B X K AR R L= 1
M. BEXASHS BN KR - MELRR
HET,. &M FREGEMA. BN HLHLRE.

£ % 3 &k (References)

1 %AB . XRORBEEL E N M. U5 P4 0 A, 1994

2 BRENELEHAE . FAZHRLE LR E 08,
1992

3 RIXYE BHL.BALE.S . LZEBRAMRERRSRAEABHRE
R . QMR MR, 1997,19(2):164~167

4 HIT.WBEHEK. AR ZRERAURNIRABIEY
R—FEFFE . AREARCBEXE . F—BOPERRLHER
o535 A Ak T 4R - LI B ARAL, 1998

5 HAE.ER.NELE BEEBEURRAHBRALFRIER
BIRHY . FIBFIR,2002,2003) : 447~ 455

6 HAB. AP, % . RACIHBACEBRAE . RN



32 iR % # LA -4

MR, 1998 20 REER. ETHERERAKVUERBEELR  RRHERD
7 BAB, EAE.RCHE. % . RAPRAVERRLE . Rk %,1990,1:1~3
#,1979,(4):271~282 21 Galimov E M. Sources and Mechanisms of Formation of Gaseous
8 XIXL,.B4AB. RRACTEE5RE BMEF . EZXR . FEP%E Hydrocarbons in sedimentary Rock. Chemical Geology, 1988,71;
REMEBRRFEY I REEFRAEREHAER . = 77~96
M HAREE AR R, 1986. 191~200 22 Choell M. The hydrogen and carbon isotopic composition of
9  Scheell M. The hydrogen and carbon isotopic composition of methane from natural gases of various arigin. Geochimica et
methane from natural gases of various origins. Geochimica Cosmochimeca Acta, 1980, 44: 649~662
Cosmochimica Acta, 1986,44: 649-~661 23 R&EE ARSBANBRALZEXBE ). LR . AWI LS
10 W HEH, EAH.F . SERACRARSIERBEHSHR . M, 2000.162~171
FEMY,1987, B (6):647~656 24 BEE. KASHEMNBRAZRXEE D, LR AMT LS
U ERHFAXLHRAR. S INZHXATHRRMERIE. FH f&#t, 2000. 190~228
BERINBEMRNFEDIERBREETARARLREFRRFE 25 Bt AR REE,. % RACHEREFEERERKHA
W (1987). b3 Bt ARAL , 1988. 63~81 TR . T AR H,2001,23(5):4~8
12 BEL,FHa. FhwX XA EFTERRA. #EME¥E 26 Chung H M. Origin of gaseous hydrocarbons in subsurface
BREMBAFR LY S ERAETBRHRLREHAFER environments: Theoretical considerations of carbon isotope.
(1988—1989). Jbxi . Bl Wit ,1991. 63~81 Chemical Geology, 1988,71:71~103
13 MREAR .Y £REALBIARSFEAMKEREFERIERSEY 27 Mlodye A. Rooney modeling therogenic gas generation using
B RN N F e S AR SR RAER carbon 1sotope ratios of natural gas hydrocarbons. Chemical
FHIFRER 1988 1989, i P2 WL, 1991. 119~124 Geology, 1995,126,219~232
14 AXICHBAR . HBE4 €06 5XAKERAGE . 0IBE 28 NEE WEYW KK %5 TEMRAE . - B¥EH R,
#.1992,10(3):83-- 92 1984.1~-548
16 Schoell M, Genetic characterization of natural gas. AAPG 29 TEBH,.BHH.BKE.5. oA ETF ZHRLHERIALY. Jb
Bulletin, 1983, 67.2225~-2238 IR FHE M RRAL . 1998.197~207
17 HAB.ULF. - EIBARERSBBRIEFEEMENE. 30 Du Jianguo, Jin Zhijun, Xie Hongsen, et al. Stable carbon 1sotope
VLR EM1985,3(2):37--46 composition of gaseous hydrocarbons produced from high pressure
183 REE. BEE. LR HMMESEEFNHLEILT. ox and gh temperature pyrolysis of lighnite. Organic geochemustry,
2£4%,1985,6(2):31--38 2003,34.:97~104
19 LWE,BKE FEWH,. % ABEAMRARACHERAFFIELRLSH 31 Galimov E M, Rabbani A R. Geochemical characteristic and origin
BT, 240 H AR R A, 1991, 1~248 of natural gas in southern Iran. Geochemistry International, 2001,

19 XL, EAE RUSHBRAMERL-HBRIERIRNAE. i 39(8).780~792
PRAL%,1999,28(4) ;356366

Geochemistry Study on Gas-source Correlation of Natural Gas

LIU Wen-hui ZHANG Dian-wei WANG Xiao-feng NAN Qing-yun

(Key Laboratory of Gas Geochemistry, Lanzhou Institute of Geology, CAS. Lanzhou 730000)

Abstract Gas-source correlation is an important task for natural gas exploration and oil-gas theoretic
research. Isotopic geochemistry is an effective means for gas-source contrast, especially carbon and hydrogen
isotopes, which have been widely used to trace source rocks, to identify the deposit conditions of parent
substance, to calculate the evolution stage of source rocks and the process of reservoirs forming, and to
estimate mixed gas. In this paper we summarize some methods, that is, to trace the source racks of natural
gas by using, carbon hydrogen and rare gas isotopic character; to trace gas source by using the mathematic
model of methane and evolution stage; to identify the deposit conditions of parent substance and the process
of reservoirs forming by using the hydrogen isotopic character of methane; to identify the possible source of
deep area by using rare gas isotopic character and to calculate the mixing ratio by using the function of time-
accumulation-emotion.

Key words gas-source correlation, carbon-hydrogen isotopes, rare-gas isotopes, source rock, parents

substance conditions



