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(EEMREHfr S KE, OK73019)

5716

(76T T 1 i B4 TF R PR Be)

RE AXFHEYGEYO I HHITRRER PR R, F S ERERT R BRT
EWEEEM (W) MBSRE, A 4-PREEL/ Sh, S5/ BSoRin D e b SR AT R M
X HCHEAR. TR BR A R A R O S B € S S S T LA R A R IR R R LA R A B T . YRR
BEUUY E R YR A LT A XA T B ST R

X@i5 YT Rt EYRERER MO8REE YMEA

B—EERMNT BEL F 8% ML HUltERE

WA ER B R K- -ROTR N, I PRETEE S, RAZBERW LR
BEXNESCHEGE. HHPM 1000km™. B KHEEHEHF 8000m. HPH £ZHMS B
B, REREHMN— MRS /DI R AR 7.

FXFAEDERESYR ST, T AR Kl SR X8, UEMBI R RS KK
L ASENCEE b S A AL

RSN

MRS T T B EHE B AR EE AR 23 (E—1) M|
BRI MR 14 (E—2). "EMEHERTMNEHL 118 H (BRE) Mx2H# (BREAx
) WAL, BEEHFRE L

AAETERE, A ARREERMIE, %%MWE@#% 2 ELE / RS AIESE

(Lo fMEH R L A (GC) &S/ RJig (GC/ MS) 44T,

{0 i 53§71 F HP5890 A 3% (X, M)S@WE&NM AR DR 300C . BIEBERE
40C, S8 LAELL10C / min FHRE 140C. KRG 3C , min FF 4 300C. 1Hig 20 4
B,

@i/ BT TSQ-70GC / MS ., MS . & FIHERE 200C, B FREE K HL o8
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BEh 70eV H1 200uA. B4 Varian3340GC, BHEESHEEF 300C, BEIBEE 40C, EE S 4
PJS L 10T / min EEFRZE 140T, RELL 3T/ min FF 300C, tEE 20 24,

M1 RHEEAE

Fig. 1 Sampling location in Biyang Basin.
—. R 5T

1. H—xt

4 NFEMBEEREF MK 1143.9m—2668.3m WERMITHE. HIEFEEWEM, FH
BRI EME (OEP) B/, HLEHMBERR L/ aa, S/R) MM (F1). EINREA
AR RBE. DL ERRTFREAEZ MY, REKARKENEYHREY. WHE
AP EHEERSENOMIER (DA, 1989, FRKA%. 1990). 13 BEMARTE
WAFHE, MR (BB/ aa, 20S/R) AR, MiMDEERBEHEMARK, 4-PHRHE
B/ BREABAL. 4-PEES/ SR ETEDMBEMIBRSEHF (ShiJi-yang
etal, 1982). HATYENHATRMNT HLIEHR. M D EEGEHE B AR IX 2 RE R (Seifert, et
al, 1984), XEXTHIHFEAAK, WHRE 13 SHRMAALARMBRE, ENT6E
FR-HAEMEHFAERE-EAR—AMNME). s SEMEBEREHRBE, A, HE
EhR5 13 8REMENER (F)).

xR 1 FEHNERENRISRILFMIE

Table } Geological and geochemical data of crude oils and source rocks.

ER22S/R Ganm
B B (m) B #8 | EHRE | RREK Ts/ Tm
Cy | Gy | G | Cu 1
-1 1958 B8 Wix—-2 3 oWk 133 (1105|125 180 | 072 [234D
#-2 502.0 WE-14 R | A%Ms (317 [ 250 230150 | 017 |30.01
-3 2358.60 F 3-93 x#& FEX 1.18 | 146 | 1.20 [ 1.00 | 0.65 | 297

TEMDH Gamm.1. =7~ ¥5 / (CI0-EH+C29-25-RE B L) x 100.
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2 1HIE T ERERES. WEER 118 HOESBRIE, BB mEEik N E
FWFEEME kKL%, 1981). RAK KM HBS1, HBS3 £MAHAS S 1—3 8
FMME ISR, MR -/ i, S5/ B, BER HER
(Pr/Ph) LM, UREH -8F Mis®, BRTENTHROGEN RS X
7.

F2E® HB48. HB4) S4XMA R AR SN - F RSB EH Pr/ Ph A REM
Mo EEsE ., WETITER TSR, EANTREES. 4 SEMKN ERIEHREYN AL
ARERAEME 26, TERRACAERE NS EYE,

2. MBS S BN Wy L

EWMEMERAMEER 20%. WERENHAEFEESE L, BRI KT A
BEmmH, EE0RERTE R EAME, AR RS S 5T

E—1 ME—2 EMBEES P E IR 2 HRE 4B BRER, BEMRN
195.8m 1 502.0m. PFIRESREE ARG, EIEHMAS MG TESHRHENRETER )
B-14 9F) FUCBRMBERRT BIR-2 ).

2 EWMBTIIER FUBEER

Table 2 Parameter comparisons of tar sand bitumen and normal oils

Cy BikE * B—Caro.Co
#& ([ BEm) | B #5 | Cont®)| OEP Pr ' Ph | 4-Me/ St {St/ Hop{ Gamm.l.
BB 2x 205 * R nt.
I
1 111439 | &% LBt | T 4-112 - 108 l 026 047 053 039 0.15 23.44 et
2 1319 | B CEr IF s-12| - 108 | 045 061 063 0.33 016 234 R
3 23swe | B OTE: | T 31-93 b 10! 073 093 0.73 037 013 29.7 e
4 26683 | BIF | WoIR - 101 0 s6 L6 ; 091 00 68 (08 90 e
ki kS
HB48 [ 27237 [ & B | wns | 272 090 0 68 0.63 1.38 09s 005 54 +
HB49 | 27238 | & B | #1118 | 305 1.03 .91 0.922 149 0.93 004 2.7 +
HBSI | 27204 | B | £ 118 | 067 1 UR 0 60 073 0 56 0.20 0.28 35.2 —+
HB53 [ 277284 | # B [ W 1‘18 1.22 1.08 | 078 066 0.78 0.31 L 0.19 17.1 R

Pr=E& 5 Ph= 5

4-Me=4—H B4 St=58%. Hop=&EH.

Gamm.L = i 585245 B (Gammacerane Index = Gammacerane  Cy Hopane x 100; Seifert et al..1984);
B-Caro. Cont = j-#% MMz &,

EYEEYTIZNA T EMA . ERMEMERENNTESEYIREYEHAT TR
th., WE 24 ATURIR O EME B A 2 EYERNRE: | EWREHEEK, RYMAR
BREBREM 2 RAMERTB2HEE (E-1) SULFL2EHE (E-2). MEMSERAAH
s B25-FRELRAFAE. R 2 ATH TR B R E R R 8 3R A R AL E AR bR
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l#&iﬂ

ﬂ.ﬂiﬁﬂ
C,, Cx

fio) :
nCys
- _ M+ AR =R

a1 -
-3 o W £ &1 Cyy -3
nC e *x
A2 E-1. E-2HmpmhRyS
IR -3 fR e i TS - E-2AEGB-3M m/s 2 RERG
Fig. 2 GC traces of saturate fractions of tar i% M
sand bitumen H—1, Fig. 3 m /z217 mass chromatograms of
H-2 and oil Crude—3. H—-1.H-2,and Crude-3.

XU EMARAFHR 2 A A T RERE. bk E R EENEYIREY. MRBRE
EHERE, BXEYERAAHRENIKINES (Palmer. 1983; Barwise andPark, 1983;
Linetal, 1989), tNRXEFWMEFEHERK, ENNAREA KRB M S8 E, R,
AR AR U RSB EMT Y (DPEP%), kb, (MEE2 PRME T 8BRS
BnhEK, MEE-1 PRAKWED. Fof, BARERAEN 1. 2 SHEMY DPEP%Y AT
20% (4350 22.29% % 23.17%), WME-2{{HN 8% (BREL. 1991). KPS E &K
DPEP%H R T R R FE M E AT, ENRTHSERFEmALRNRE, ¥
AEMPIKEME. SHTUBBEIMKEERKTHEYAR EHEL, BT EMERE,
A AEM P EEAR—REL SR ARENREHEZBRPEARFNGES
., BB EEE A Y S B M PR, F8f, DPEP X nf ek £ K T 81 sk
ETIO (Quirke, 1987; Filky and Van Berkel, 1987), FrLAnpmka& & i T2 B KA F
B, DPEP%LEEKT.

ME2-4 nJAE-1, E2BAEEARRE, T2 WEREERK, HEWRKRRZ,
WL ILFLBHEHK, AEKEN 25-BREEMMIERE. X2HPBRT — %E%bﬁ&%
AR5 . B2/ Cy,Cyy B 22S/ R KT &E—-1. Goodwin et al (1983) #l Lin %
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(1989) KBt RAES 2R AR EZRIRER. XIUERTE-2NERBEEKTE-L
MAMBIRES 18H-ZHELS (TS). 17aH-=FES (TM) Y REmPHANEE
(Seifert etal. 1984), Linetal (1989) HIBFFRKRAMIT TAZEMBEME ZHKREL, Ts.
Tm S BEBEAKNEMK. BHREENE-2 MREN Ts/ Tm #, 8 Ts WEREEX
F Tm.

EYRERAST AR AR EY T T AR

BEMBA, HEAGHEHEERMBK %

E-1 FARKIAITREM A X, (BaRaE%E T

BOE BRI, — e EEMA S

RNET AN, st REgaIEE

F11R 38 (Seifert et al. 1984) ., i C,, 7 &<

(2f) WigisRFIKEM, M T 25—Cy B

i, H-1 FE-2 MK IE S 600 S B8 be s $ i

Cy K 23.1—-30.0 (%(2), 5 1—3 SEHEME

Camas I (23.4—297). 05 4 SEME 9.0 XK

™ e K, BEBEAS 1—3 SE T A R %

BXER.

: —f kR, BEEFEENMmM, MEWEHS

T M. EAMERRERRNE-2 LR

-1 ZRREMAERNER? —FEHIEN

Co FRE R T E-2 A 6930 30515 75 31 #b X

HWE RS, XEERERR FKEIE.

WATRKREME ST TR RSE THA
Mg SN, M R AR R 1 0a,

e 3. ¥ESRSEHEE

Ts 4" MWMUWM Chen et al (1989) f£ Bt [ ilb B 2 b+ 6

Z2HPREEH SRS NHEALTF RN

M4 E-1. E2MEB-38m/z 1915 B TFEEES (Cyp). MU-BE-FEHK

Cx

Bi%E, BN 25K (Cyy) FI2-ZEEEHR (Cyy). HPEE

Fig. 4 m/z 191 mass chromatograms of HGE AR E N 88 (H), 92 (H) - %
H-1,H-2. and Crude~3.Dark peaks HIGE, X2 B K A HE BT A op R 0 B 1X K DU 36 =
are 25—norhopanes. fEE VAR &Y (Chen et al, 1989; Murae

etal, 1990). FKHE{HE (1990) M BHE
FOAL i X A K AR A P AT B TiX B &Y, HAMEMERELXEHEMRHR
M Er., FEHURBUEEEEEMEORE™Y (Chenetal, 1989, BREL%.
1990). ¥ EHMENYWHAL RS, EfEEBEPH-HER TP LY EATA
PURRI TR, REXHAMUTTRAYEE S AR, HEARRTIMBAZEAELXY, BN
YA REEENE, AFREEVHS RS, MERBENSMERFERPRRE
WBXEAEY, TR EITHEEEET N,
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BRELF (1990) EFH—FHMITESLHE GC/ MS/MS ERKEE FHAH, K3
THZFRF Cyy Cy. Gy PUIRKELR.

B, Murae % (1990) #—#HMP1bA (Lauraceae family) FREB T 1 19, 28—
TRXEMEMEYRBATAEY: 24-FE-19, 28-"R-Se—¥E-3-FH 24-F E-19,
28— —Sa—¥ E-T-H~3-M.

FERRHOERA, MTFEAF=ZMHFHARSRMEE. ERASYIBREERIHE— P /N

.

I, BR=BAFERMERE. KRR 8 REBKI R EMRE. 55 5 IR 2
REHERM, 4-BREES / Mk, MDSEHEREHERAE DB F R,

2, A ILEAE PRI E MR R B b B E KRR R, BT R AT T
KiliE, BEBEVIESMIRE, HIRH T REYN A HE R,

3. FEHRAEMETHHASRT THYHAINENEA, IXNEBHERFELE
X.
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The Distribution and Application of Biomarkers
in Biyang Basin

Chen Junhong Fu Jiamo Sheng Guoying

(Guangzhou Branch of Institute of Geochemistry, Chinese Academy of Sciences)

R.P.Philp
(School of Geology and Geophysics, University of Oklahoma, OK73019, USA)

Ma Wanyi

(Research Institute of Petroleum Exploration and Development, Henan Oilfield, Henan)

Abstract

In this paper. the distribution of biomarkers in crude oils, tar sand bitumen and source rocks were stu-
died and applied for oil / oil, oil / source correlation and biodegradation in Biyang Basin. China.

Four oil samples (oil 1-4) collected from Biyang Basin were divided into two types: Type I (oil 1-3) and
Type II (o1l 4). Type 1 oil has lower values for ratios of Pr / Ph and 4—methylsterane / sterane, and higher
values for ratio of sterane / hopane and gammacerane index than type II oil. By oil / source correlation, it
was believed that the source rocks with lower Pr ./ Ph ratio and higher gammacerane index from Eh, forma-
tion had more contribution to the oil accumulation in Biyang Basin than other source rocks.

Tar sand bitumen colllected from northern slope were biodegraded. Corrected Gammacerane Index, i1, e.
gammacerane / (C,,—25-norhopane+C,,—hopane) x 100, of tar Sand bitumen wrer compared with that of

regular crude oils. The quite close values indicate that tar sand bitumen have same source as type 1 oils.



