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(FEBFEBREETIH M)

B ACRETHEEAFEMAOME. sHMURMBRGESRFER. RSSO ER &
BRI AW EEER: APEEAXNBREBOTIRERE, BWRIMNHERESRE CHER
MM AW AR DL E VSRV KL BB A .

BRT—RFIAREEME. FRLRE THAEMERTY: L RK—FBKBHES 288 Rihme
g IMBARCERES, 4AEMA—KILERKERS. #FAASHAE (GC) MEE—Ki# (GC/ MS)
o, DERSEEEBHPHERESHEAYRIESH. HEMINET EEE FRTEX BREURK
EAPGRSELSYRNI . REEHRIEHEMRELSDIERET TRERRTRENSER SN KRR
REERRFEMYEE. THHEEE>HORRAMAERREHTARSENRAIREEY. ¥
RSV PSRN, 328 B HEBRKE.

XA APREY FEK Wi KRR SHEXLEKRE MAEW

E—EEMT MWRR 5 8% PIRNR AUMBRLE

i

Hij

BElEPEARNEXRSFEM”E TARLEEF - LRNHETRAR S, RRTA
HREHRANEEEAMETURBENNOBE. BREFERAETHREHE (Powell
1986, Fuetal.,, 1988; Fuand Sheng, 1989). lt4h, ZESHEFELRAHAAE TIE XK
FEBREMEERRT—ENEAE, HlmEHhnE LT SHETRES,

HEXR, BEAYRELEYNEECERIIMN AT X2 H#ESIFAE (Brassell
and Eglinton, 1986), #H EMEMAR - KRB HAEHEM S TEARER
(Moldowan et al., 1985; Brassell etal, 1987), =# i a] A — ¥ 40 b & 5 R 4 W 5F
B, GIMBHARAKRMBRAKIE, HERBHOKREN=MMKIIB (Palacas et al.,
1984; Brasselletal., 1986; Fuetal., 1986; Philp and Gilbert, 1986; Maello et al.,

1988).
) A X REMER T PEBARMOME,. RARGE, AR T AR FEm
SFHYMBRALEER, FHXAEPEMARN (SRR NRRE RESEME
TR EEB XK,

CHIMBRAEFERLRE (OGL—9001) MEKARHEHESE (4880108) FEIWMH.
A EIE 1988 FEEAGTWMAFNLE I Hunt 70 AFES L RIE, ZXEHALSEIE Organic Matter: Produc-

tivity, Accumulation, and Preservation in recent and acnient sediments.”
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LEREBHRAR

REPESHSEZMNARFEN S ENEETEHNREHAEMS X8 (Fuetal,
1988):

AR A FERRA XYL DARTREE BT X EMARIEFIR I, il
B HAEEFER FEERMAME.

AN B wirs pedimah e  APEARHFERSMIAMATHEEENS
BETX—% & TFCH BEFEX KM EEEMAME., il RE P M5
It

AR C, B Em S MALE —HF L RGN AR f .
M B AE A ER OB 1 O B AT B AT A

AR D WLiE Ak —AaER g L fg T IX — B ME -] £ b
CEM/REHA AR — F). XREME Sl EEREKEMER TR SN GHE. &
I PARE A E . WERRG. #8440, ZRAMBEARRE LY, UALE
s a. Bk, FIKA. 0% Haf. KlHafa. HFRaEey (X E k%
).

WMATETR, KR A MLl B Em I AL M TRERAAR (Fuand Sheng, 1986;
Fu Sheng and Liu, 1988). i BLMiAYER ;i 2 HA WA EMES, [ 8T8
BAESSHAEFESHESD. BEREMSHEES ZHINTRERE, ARtd TRMTR TR
WATE R, XFE Mt W FOURUHE G A B NE A R, LR S HSEERE
BEAX. fln, wKEEEKAAMIILTRE. KO ZPREENSSSHEYBANE
W, ERCHAEMSBEFREIRNIFRE. DXEMGOPIGEE ST, flg IR
.

2.4 AR

MBS P EE R A o moure i, fSn Gk A A il i A 4 A R T RS2
R E MR BEEI A PSR, b BT AR A R R AR R BRIRF
BB, B EH, B KN 0 B S R & P RETBUK A R
B, TTRAAARIZE A EEAMZ: (D) RK--CRRUKTS I, B R ERB SRR
ﬁ%,$§wﬁ%ﬁ7%mﬁ?Hﬁm-w)UWW%HM%@%%&«M@.W%E%&
ME, kB, (3) HEFRAEALH S MM, W &% (Huang, etal.,
1984).

AEREFIURMRAE

B A YLUEHGEAL R FERE R R b [E AR ST A U R B
AP RLE R AR, HEi AR HE SR A DURI . LT JBR (OGT) . Wil (M ARG DU ES
WA FFRAEMBETE) . ORI (HDE BRI ET R BEE . PERBYE Z4L
WA A L AL AR A, DTRLEIE A, @iy iEF 0.2—03mm . a. KA TEERTHA
B BB IE Ny 3.7C / 100m. Feiyp Al ikF] 4.73C 7 100m ( FiLlinlfg#) . HARA
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27C /100m (K—HHX)., MMM T MBEE Y 4C / 100m, BHETH Y
4.2C /100m (¥ Huangetal., 1984), Hu#hhfE L34 5 v i b As kiR A, I
WA ABER 3.1C /100m, M 2.3C /100m (FEARELETHIX) B
3.9C /100m (AFHALZHBERMKX). OGT BELEMKG AP EIEES P AAE
1700—2700m, OGT R 90—95C. &M OGT B &)1 4 M 53 %1 % 40—50Ma #1 30—
45Ma B . OATEH OGT B B B A b K R Sk K M &= B K (Q+N), KR
BEEEIL 0.5mm/a, L OGT (iR 3300m, 126T 1 6.5Ma. 4= A5 57 4 42 19 BT BG 238
ERM—HER, HMRTAME OGT IR4A 1300m, 65C # 25Ma (Huang et al.,
1984; Fu and Sheng, 1986).

PEEREE A R R iR RS R RR R, S éﬁ—ﬁ?ﬁﬂﬂ
BERHHERERE 22C /100m (Fuand Sheng, 1986).
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Table 1 Description of selecfed ngn—+marine crude oils samples.
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BUR R O O b BRAb =5 LR B B SR ESE . ABP R P HkERBE A H K, BERER
HEZPEYREEN N, LB ATRE YRR RN, %ﬁ%“%&@jﬁﬁﬁ
A, DU TERA T8 E AR RS R E 5 RE.

Fr A B R e S 3R AR MER R R BRI R 5 218 0y, REHTaEmaiE—mKiE
4+#87 (Brasselletal.,, 1986; Fuetal., 1986). 4¥irE it EYHBERSE THRENLESY
T PR B SU R T e 3 P LA B PR AR R

(Z) &Rt

BB EMENHER, FEHEWMTAR S U T EFEERY (Fuetal.,
1988, Fuand Sheng, 1989):

1AM Ak — B KGR B R B A B

R FHRE TR KMESKREEME, REYENEERMER, N'ESamT
AERHMEAL L, KRR CESESL, WG FUkRmE, HEEMEF
BT 2 RK FIIR K B BATHER 3.

i T SRR, FINERZAERBENTREFFNSFHESLTE
thes, t/ K 1—2.5. GC—MS HFHERMHEEMR S AT LB SRR
T T R A SR BRI, MRS E R Cp 813 C,, M Cy tEH. B EEL KK
MHEAGEEAEAENER (Cy C, Ml Cy—Cru ba), URVERE 4-FREHMEHE
5.

BEm/z 191 FEAEREE, KEKMHEWBMPHFE-RZRIIW=3F (C,(—Cy) M
Wkt ESERK. ERRELEREHE, CoBRAHHRY. AERIHRETE C,—C;;
(BT Ca. fEMATRWE] Cyr).

2. SR AR EH

EEFEMBANKET S ERRRG EME, 26T HPERRN -BHE=LHBEH,
BT - BRI 2 I F A (Fu and Sheng., 1986).

XEFMAGERHSAERZHEFA TEAESEAREKGH N —BREHE, RN
AU ESEEREE (OEPfH<1). C,; SIS Cy M AR, FINERAHREEK
B RERETE THEMN C\y—C,, -FEEK, UREHENSGEEK. EAEEHT.
m/z 19 FRAERAAEFFEFHRUNFESN, RAEAERVHENBREEESR
Cys>Cy,>Cy>Cy M T HAFAEFFEN —fah. IHARHIFELSHE EMERNAEM
EEERMIE{LIA (Breassell et al., 1988; Fuetal., 1988).

3R R RR SR ER R

Bl A BUX KR T e — 2o S 3R X . M SR A BRI 22 iR B R B, XA R
WRFE TR A LR, WBMAsEREERSE (Fuand Sheng, 1986).

H5EHEAERNEXERAL, IHEREAREE GCEHLEERHIEFESHEEE
MR ES TR, RMEm./ z 191 REEEELEEEREN>HEH B AR FH—
KFEWMAIESE, HFHISHEESH AU REL, UK -HE M, AERSEIEFER
(Cy) AELRRSN) . XHIEFFUEMFAESE T A RERES THEBEYNEAREZRE R
SR W R A LA

4. 5MERKER SN BN ER
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XBFEMBANRKETF -+ FRNEME, MARE——BLEWHEKARE
AME. XREMEANVRFEEABEMHREERBERNZ . IXFMHEREEER
HERARELEAN S HIFE, K2 FRESABULEBTRESE.

FEMPEENABERRELBABLE —SRET ENRR ISR ERY BB D H BRI,
BN ARREREETNERLRR _BLEY. BEEITRAEGY. HEC,
(BaR). BT HENFEIRBSEAY M=, 8% p-R —8\F MM (Fu
and Sheng, 1989).

5.5k B IR BR

APEHERTABRBAERREM, ERITEERTRE T HHELIFERE S
H, UERAZHEBEEME (Shietal, 1982; Fuetal., 1986, Zhouetal, 1987). iXik
FEE I TFHhEE =P,

WRISTHIGERIF TR 2, FPFUE 7L B 7L AR E A R R LR R
WM ZERNEDIRSLEYSE.

£2 IHEMEFRE—LEREREENS TS

Table 2 Molecular parameters for immature crude oils from Jianghan oilfield and Shengli oilfield.

g2 K (%) H o (%)
# 1]
A B C D E F G
o | 9n 50 9.30 59 1 20 44 83
w5 62 © 1002 85 27 20
I 9.60 73 33 28
:
I, 61 63 57 48 52
Yi;, 47 17 10 71
E 8
# |S¢° 14 33 26 19
W s, - 15 49 32 21
M
S 14 57 24 10
A 225 zf . nE—e5 _ 208
B A Cotb s+ am B Colapr f O s @Br Cap O v T(05+ 208
Ec BB k¢ =F 8 G DPEP
T (BBt ax) TP (EKE+ BFH) " (DPEP+ ETI0)

+ % Shietal., 1982 = = iBJE)EH, 1987
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2. FE, £EPHRSYHEEAUHRERMZEG S, HAESZEN TR, fImERES
HARBERBENEESAEFENRRAMNELRRERY, FRAEBKKLE (OEPfh
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0.66; Fuand Sheng, 1989), MiBEEM (BIHERBRE W) MFZEBEHUNSR LB
ALY,

_.:_:.\ % -VE\J

BOR T P EBAREMATMIR, B RIEAEYRREAEYHRERFEZ G, AT
KB UTUH SR

LARESHS AR ERAMMER, T MO FENRAEmEEERY: A PE
B KRR BETIBEE; B WA MSERES RS, CHKAMEMAZRRLE-®
BEBEM D WLEZE TSR XOL-BF S S,

2. o[ A [ et AR B A 5 5 G 90 A R 3% P 2 A [0 R OB (R B i AY. R LA o3 ik B
M BEFH, B PEFH, ROl RPE-LHBKRE =L,

IAVURHRRMEFE SEMARERUA X, RSB PIEME, FHE—1TM
MR XM EL REMEARENMBAEP- AR, BRHANRMEENERRE
F oty 3 38 66 B O SRR e B

4HERT T HAEZFEMEYANREGOEZEYREYEBRFE. (A) RET
WAHIRK—FBAKREEMESNEMEH S BERNRY -5, BENSHETFEN-FE
Bpt; (B) RETHMHESEMENEMAARE SENERN—RIAITHLS
¥, HERREHHE/ B %5/ Cyaf EfilL, ANEFEEN ERZBKAE
(CRBFETHMHARREEMENEMEH— R =FMRRERN -5, mMAERS
RIEHM (D) BHMARKERSEHEXBENFES, SHEEEN ML REREMAY
Mot (B0 —MF he).

SHETEHEST AN RRAEERREHUFEERBRTHAHEERELSEREANE S
FieaEild. SEFRREASSENGMNAILSHLSY. SHIEFENEFHRMEKM
paliol LoptiiE-Ria LD ER /B

&4 G Eglinton, S.C.Brassell, A.P.Gowar. XK. % F%f EW.Della £&RATE
B R X EESBEPATHEY, R JWWhelan F XX HREBERERL.
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Source and Biomarker Composition Characteristics

of Chinese Non—marine Crude Qils

Fu Jiamo Sheng Guoying
(Guangzhou Branch of Institute of Geochemistry, Chinese Academy of Scinces)

Abstract

This paper presents an overview on current thinking about sources, ages, and thermal histories of
Chinese non—marine crude oils.

Terrestrial source rocks, deposited under non—marine conditions in continental énvironmems, have
been divided into four major groups: Group A, sedimentary formations of big lake basins in the interior
of the Chinese plate; Group B, lacustrine clastic formations in fault—bounded basins; Group C; salt
lake evaporite— clastic formations in fault— bounded basins; and Gruop D, lagoonal— lacustrine
volcano—clz;.stic formations of intermontane basins.

A number of representative crude oil samples were collected from the following four type of source
rocks: (1) Lacustrine fresh~brackish water mudstones;  (2) Saline to hypersaline mudstones;  (3)
Lacustrine dolomitic mudstones;  {(4) Lagoonal tufferous mudstones. The samples were analysed by GC
and GC—MS to reveal the characteristic distributions of biological markers in their aliphatic fractions. The
distribution of n—alkanes, isoprenoids. steranes and hopanoids as well as other biological marker com-
pounds are discussed briefly. In terms of biological marker parameters of their aliphatic fractions, some
immature to marginal mature oil samples sourced from hypersaline and saline mudstones are described. Im-
mature or marginal mature crude oils occurred in shallow depth in Jianghan basin contain high amount of
sulphur and organic sulphur compounds, especially abundant thiophene and thiolane homologues with re-

markable even carbon number predominace.



