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Table 1 Genetic classification of natural gases

IR
2 1]
* 'js A B mRE S R, (%) 0.3 ﬁffgﬁmﬁ 1.3 2.0
' E g A EAEEN s

HHRES Ia 5 EYRES | Ew-AREi HES 3 .
CEMRES) Iy ® B HEHS

| L nomoK

1 = =z
FHRAES o R O oW KK
GEEHEO =R % RN K

3 AXHMEDRTR

R Y BORE S AFHRESHEVRE <. Bix L HETm TRz o254
PSMEEY R, I EPRPWED S HRUIBERBEAAEILS . FXWEFREILL
F,ERBMAAN DL SEMEERERE. ETHNBRMFE, BEZ 5 HER
SAMBIAKRILI, EHERM . DRSH EBESNEE ARG hE T B, Y21



112 nR R ® 14 %

HTE R AR S , KL A BUR1E RTTE U R U YU BE L B U B B
HENAES. BKBEY BETEFVELME YT R=0.3%—0. 6 58K B, R
REEHE LA DRI B TR EBIMEE I MATERE, 8O E- R
KM AR SEEFV B EERRAA RS B TR SN,
REZ I BATEWLIFE 1B, MO RBTHBE LK.

HEUBEES”, FWERMFENHE T RAKHPARRHMHKRLR., RESH
EL”, X AWEN, W HHED EY R EATEF AR ERBIF
Sk, EERRTAAHRAS, B HEREHREURTFIE R BHUR E—EHRE
BT ERARERANESHER, X R EEE &AM KO EEERRRS
f BRI F R TERF R B AR LN, I H TR LRSI A 1S, AT L H 8 HAT.

4 RINBHAZGAHIA

EXUBESEHASTMEAMEARNE EEERSKEBSREN AN R
WAL X EFREMARANBEERHRRAR . BEREA, EME B HERRIAERMAZ
e, 48 H AR I FRRMR &

4.1 FHEESKMER{CPIFEEZE
4.1.1 @mRA

AR 1. BFEBRENE BEMEAEMBEIERRARSHFTER:

LY REE BHHILERBERR<OIY . AIEEEE, — KT 5%, BEE
BIE, — /M F 1—2%,C,/2C,—Cs H 0. 95—1. 00,C,/C,>2. 0, Hga bR [E i & & '*C,d°C,
{E/NF —55%058"Coo,<<—10%;,8Dcn 53 AL K, FEZ KA B, — BN —255%—
—150%;,°He/*'He tL{EFAr/*Ar LES5ZTKHAHY .

(D& H-HhELLEF S BUURBBERM, R K 0.3%—0. 6%, Hig#EIEN
MBI R . ABESERAER. B SEXTF 70%,C,/2C,—C; 4 0.7—0.97,C,/Cs
1. 0—5. 0, FHg 4 B SBR[ 2, 81°C, 4 — 55%— — 48% s83Cco, << —10%,, 'He/*He<1. 4 X
1075, Ar/*Ar>295. 5, BB P A IR <1, BHRE<10%, 55 <2 5%.

(DHMER REFERE TS R EE RS S IER M.

EERMEER ALY TABELORBRNER.H R H0.6%—1.3%, ARELIEA
ERORRR . SEPHREESBAKT 0%, ERERB>5%, . B& 034 40%—50%,C,/2C, —
Cs=0.50—0.90,C,/C; 1 0. 9—3. 5,iC./nC, /NF 1,85C, ¥ —48%,——40%,, HIZFEREY)
BRIFIBLE K 87°C, <T8"C,<(8"C,4<8"C, + 8Dcu B H 2 — 300%,— — 200%, . B2 A EIEHH
1—3, A M10% —35% e 15 ¥ M2. 5% —22% ,°He/*He L {H <1. 4 X 107%,*° Ar/** Ar
Eb (£ >300,

EHEERMS ST AMELOSHRANE.R X 1.3%—2. 0%, A B AAREER
SERER. RSB EFFEBEASSES BRS, FREE—MKT 0%, ERKT
5%, BB Ak 20%—25%,C,/2C,—Cs H 0. 60—0. 90,C,/C; H 0. 9—3. 0,iC,/nC, 8] B/}
FlL.AREERRME,0"Ci=—40%——36%0,8"Cco,<<—10%q » 8Dcu, # > —300%,—



18 X SCHC 4 - KRR B A B ) B AR 113

—200%,., GEEHSEN 3—10, BEEEE N 35% —60% ka5 %N 22% —60% ,°He/*He H. A0
Ar/*Ar I:E'—ﬁﬂ:%ﬁfﬁﬂﬁ:i‘k*ﬁno

(DEBREA MY BV RERUE LS RB B R>2. 0%, , MR SBREMRASH
PLEH#H—PEMER IR SRS MK TIS% HERER<S%,C/3C—CER N
0.95—1.00.C,/C, He 1. 0—3. 0, G R [El i | & 5°C,8°C,> —36%j , 8Dcn, > —200%0
He/'He WW{EMAr/"Ar IL{H, FESHE A E X,

4.1.2 BARZF

AR s, T RIFYLEN EEERCFERSIRPERLMSSE BFERN:

(1) % 4 i E A BB AR R <0.3% , A EIERER, KEHZ UF
REAE FRERE>95%,C,/2C,—C; H 0.95—1.00,C,/Cy KF 2.0, Fin B LB E L
? 8°C,<<—60%, MR LB B 8°C, BT HWIRA B AWM AR . dDcu BB R TTHF
Hi, — << —200%, (K £} —210%——280%,) ,*He/*He LM Ar/¥Ar L5 K KH
R

EH—Hh@EtIEFR BAIERAFERMK R=0.3%—0.6%. FEEEXT
0%, BREE&MK, B—MKTF5%,C,/3C,—C; K 0.70—0. 95,C,/C; 2 0. 8—3. 0, B4R
[FI AL 8] & 41°C,37C, A —60%— —45%0,3Dcs, SRR HA N HEFEH X, SEFHEE—
ERUBR, BRI AEEHEN<. 5, FRE<10%, 55 HEH>3. 0% .°He/* He H ¥ F 5
INF 1.4 X107, 0 Ar /% Ar IR BB R F 295. 5.

(D#HME MU THEEEAMKBESEERBE.R #H0.6%—2.0%, HAM#EILIE
AERSE, AR RS’ >70%, B8 >5%,C,/2C,—Cs H 0. 70—0. 95,C,/C; # 0. 8—
3. 0,iCy/nCy BB /NT 1, BB [F L BAH X E & '7C,8"Cy A —45%——30%,,08Dcu, § —
230%,——150%,. KA EEBRTM, FER 28N, BEFAEHERN 1. 5—2. 0, BKEE
N 10%—60% , T IEEHN 3. 0%—80% ,°He/*He HL{E<C1.4X107°,*Ar/*Ar HL{E > 300,

WEBRES  HUECERNEY LB .R>2. 0%, EEBRAIEPEX
HRG, SEN TR, FRE'E>95%. EIR<5%,C,/3C,—Cs WS, H 0. 95—1. 00,C,/
Cs b 1.5—7. 0 Bl @/ T 1, FAEHRIR 1 % B B 8 48°C,87°C, > — 30%0» 3Dcw, > — 150%.
HTFEREAGEKEREESHR—BEAR — &K ,#°He/'He tt{E/NF 1. 4X10°°
— B/ TF 1077, A /P Ar HL{E KT 800,

EAEVARES S, "Ar/*Ar LERFHEAr FERRERNY. b, RAKTKRY
FHHHRER IS SRS EEET. AR S PARSEEENE N n X 10—10'ng
(Hg/m®, MMBSITREREEE N 100—10'ng(Hg/m*>), —HBEA T EUIKREE>
700ng (Hg/m?*) , 1 R 7k & & <600ng (Hg/m?®) ,

BERAREIMEARZFREFE S, HI,87C, 71 3°C, REHIMBSMENSHE
BRRELZ —, — AT ,80C, > —25. 1% 8°C,> —23. 2%, EERMEH R, 8VC, << —28.
8%0+87C,<L—25. 55% FH LAMABI K A E, 5k LT HCH 8°C, h—29%/E MR HABRE
BRIV B BRE, B 8°C,> — 29%, MR AL, 87C, << —29% Al RS,

4.2 FTHAESEIHBRL S E BRI
4.2.1 #®R=A



114 DI 14 &

FEHATEERMNERBEEmE M FEER RS ERRTEPR RERE R -
EREEGRB AR OF L, HRE: ‘

I (WA sHE BESKBTS.BESEUARRAIE, REKEPEFE<GO), —K
X ERMBEELRE, FBEE CO, N, H,S 5k, TR He, .

QB ERE  C AT —20%——"%ZEH . — R 8°C,>—20%:. 16 A TTHLEE
Rz —., ERREEFRZYBEEAME RIIFH C,>8C,>8C, it , A KFEME
BENBESEERE, —REA T, He/*He>1. 4 X 107 B B A B HE S /B A ,'He/*He >
10 Bt 2 HB IS, “Ar/Ar WEEAEK, SEATEHTELT.

4.2.2 BERFREAR

BAAE R NS RIS ShAAR RV A A B P YL W IR A R S R T A S
MBRBRE FRE S B ENEERE, EOhERNERMERSFRSRE. MEMK
WEPE‘F'}?JS_/:_{(W%WME%’#’%E COz\Nz\Hz\HzS ﬁ] COo 'Jééhqj 813Cl ’Ek?ﬁ@ﬁj{’»\_
2%——41%," B LA —35%0— — 25% R Bl AL H . & 8°C,<—20%,, MFEH EHBIE
. BENREMRE CO, 5 CH, ATHRLRMESMBILHEFRRTIEGLHERE. &
3°Cy KZFE —25%——15%;, T 8"°Ceo, K B << — 8%, I KFIE+27% . X F5EKIEMM
XKINEREXHEANERNK . ERERERMCEAR - URBEYE Y EH
f&°He/*He WAEM*Ar/*Ar WEMHMN S, A 5@ ES—X, MEREAMUREY R
FHEGERN SR A TFHANEHNRENBEEMRTEYRTYMA, A/ Ar HEHEME T
TR B A A YR E S, *He/*He HUERLBIK .

45 15

(DRRKMTREE BWE S S N E S0 e 2, R R 2 B HUR 72 3L B B
BETE LAY (B S HBRBEHE RN E G L ER NIRRT Frf REIFRIEAEE.

@ BN MASHERSERERNSE, I RSFEE R GO,

()FER,=0.5%—0. 6%}, BIRA R 5 EWEAGRERORRS, FRkFELEA
Bt S BT K 4. R<<0. 5%, FEVR B A B A S B M A MU0 S, 85C, R E, T
R, >0. 6 Wb, MEE (L BE R  HAUKWREMEALETFHESR,

(O &Y — R bt SR L SR B L — R S A R RN A 8
FBE R EA R - IR FFE M B MBS A BES.

(OHEFYRES F, He/ He LA Ar/*Ar HLEHE L SEERRBRBERYFEX, B
BE B A B A 2, *He/*He B MK (1. 4X107°—1.1X1077),*Ar/*Ar H{EHE K (295. 5—
n X109, X EIRERTS, BT REMRBES @<, K CLERC —
20%0) »*He/*He HEKTF 1.4 X107%,“Ar/*Ar i —MR7E (0. 35—20) X 10° TEH .

EOEFRANSRLEREGERSENER EYRESS5EY —HELLIEFS
WHRERMEARFBEAES. HERHESRAEYITHRERN 8°C,=—55%, BHER &
JRE N —60%0, 5 E M /MBI FR KR 8°C, B —55%——60% I SEAZFEH—
EERWHRLRYIE.



1 4 SO % . R AR B 2 R HU5 115

(DEERBRIMR AR EFR EREBES FHEER, ENESE . N EH/HIE

T B RARUHAT R E LM RHER D (RE D.

Y
2

033
4]
(5]

(6]
(7
8
(9l

10
(11l
(123
(133
(143

(151
(16l
a7
(183

WA H#A:1994—12—5

2 £ x M

BAE LT RRTREF R, PEBE B #1983, 23D,

BAELF L. ERE, —HEHRAIHERT — 49— R E e EHF S PERSE B E.1990, (9):
975—980.,
Schoell, M. , Multiple onigins of methane in the Earth, Chemical Geology, 1988, 71:1—10.

BB REXAKIHLR S, GMER, 1982, 3(4),

KL HRE HRR AT . CRREAMRMIARRAILUY —HF L. ABERRTHEXEWD FEL
WAABFR . JLat R R A, 1988,
Hoefs, J. . Stable Isotope Geochemistry, Springer— Verleg, Berlin, Heidelberg, New York, 1980.
Koamos, A. JT. , [IpobIend reoXnusn npuoaHux rasos Heapa, Mockea. 1950.
CoxonoB, B. A. , IIpouech obpasoBanna u Murpayuil Hedru rasa, M. , Heapa, 1965, 276.
Tissot, B. P. and Welte, D. H. , Petroleum Formation and Occurrence— A New Approach to Oil and Gas Exploration,
Springer— Verleg, Berlin, Heidelberg, New York, 1978.

Hunt, J. M., Petroleum Geochemistry and Geology, W.H. Freemen and Company, San Francisco, 1979.
Bricoykudt, 11. B. ,Tesiotria -Tpupoanoto rasa, Heapa, Mockea. 1979.

Tiratisco, E. N. , Natureal Gas — A Study (3rd ed. ), Scientific Press, Beaconfield, 1979.

MacDonald, G. , The many origins of natural gas, Joural of Petroleum Geology, 1983, 5:341—362.
BEERCE. FEERER AR RERR N SHAF RS SR TER . A EH T, 1984, 6(3);
213—228,

BAKE T IR I KO B S i (R IEFI4R TR 2 4], 1985, 3(2):37—46,

B, RRHEE, IR A, 1988,

BB, RARHRE, R PEBFE AP HER, 1989,

KRR ERE RATRFE LR R HHRER, RR TR 50 08, 0% A Tl AR . 1989, 90—100,

Genetic Indicators for Natural Gases

Liu Wenhui and Xu Yongchang

(State Key Laboratory of Gas Geochemistry. Lanzhna Institite of Geology, Chinese Academy of Sciences, Lanzhou 730000)

Abstract

Systematic classification for natural gases is not only a foundation for development of nat-

ural gas geological theory, but also very siginificant in exploration of natural gases. Based on a

great deal of geological and geochemical data obtained from many years of academic research of

our group and -others, a new classification for natural gases was put forward under the
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guidence of “multi—source complex and multi—stage continuity”. In this classification, natu-
ral gases were classified into the biogenic and abiogenic substantially, the biogenic natural gas
was further divided into oil type gas and coal type gas according to its source organic matter.
Natural gases were also classified dynamically as microbial gas, biothermo-catalytic transitional
gas, thermo-catalytic decompositional gas, and high temperature decomposition gas. Different
types of natural gases often show different geochemical behavoirs for the reason of variation in
organic input, source rocks and thermal maturity. These geochemical properties provide indi-
cators for classification of natural gases. The indicators include chemical compositional related
ones; CH, Index, C,/C, s, C;, C,/C;, and Hg abundance; isotopic compositional ones: &'
Ci,08%C,,87C;,87C, 48" Ceo, » 8Dcn, » 'He/*He,* Ar/* Ar; the companying liquid hydrocarbon
indices:paraffin index, heptane index, alkane/aromatics index; and their internal relations.

Key Words: natural gas genetic classification — multi-source complex and multi-stage confi-

nuity gas geochemistry indicator



