Lo 5 KKEE D
P26 i 4 OLL & GAS GEOLOGY 20054 8 H

XEHS: 0253- 9985(2005) 04— 0512- 06

%7 M1 P (R 2 A AR RS A B B T A

BB, sRAUR, TTIA
(AR AR RSGEHLBEH B M T =, db st 102200)

. 5 T V] P K I 2 A T AR I BROEE S T B 2R sl 41— BoR 5 18314 MNAL— B B 227 5 L 1 95 168 111 .
TUL = B W A IR A S T T 228 1 I R 4 BRI A v T IR 12098 I =B By, B E S KSR R 2 30
R R LR ALK RS Ao Y B A R TR AR aaaCy S KT 20S7(20S+ 20R)FN Chof kit aBB/(aaa+ aBB){EH K
0.31F1 0.29 AMhrSM & b S ML B H aaaCy, ke 20S/(20S+ 20R) A 0.23~ 0.29 Chifi%e aBB/(aaa+ aBB)l
0.24~ 0.28 FHE S B ARG o [F) IS A I 21 22 PO AR E M AE W br G4, B 46 SB(H)-F8 8 R0, W E M R
YRR ERIISE . MRACK AN SRS HE /CfE e AR A /N T 0. 5% 15 i L PUFR =iskeh Cyp ~ Cy  F B S BE MR
H, 7800 ROER A DR BUR =1 K (R TR R B R R RS X sk

K& R B 8 S8 FE

hEAS%ES: TE112 11 XRAFRIRED: A

B iam arker features of low-m ature oil in Q intong sag
and m aturity analysis
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Abstract In Q ntong sag lowmature oil occur in severalwells and ntervaly nclhiding the Ed, of Y n 2 well
and the Ef; of Su 168 well in Y inzhuang oilfield located in the outer slope zong the Ef, of Su 168 well nM ao-
shan oilfield located n the fault horst zone and the Ed, of Su 228 well n Jiaodunzi oilfield and the Es; of Su
120 well in Caoshe oilfield located in the fault bench zone The lowmature oil are characterized by high wax
content low sulfur content low kinematic viscosity and large variation of density The values of aaa Cy ster
ane’ s 20S/(20S+ 20R) and C, sterane’ s aBB/( aaa+ aBB), the diagnostic indexes for lwmature oil in
this sag are 0.31 and 0.29 respectively The biam atkers sterane isam erization paraneters aaa Cy sterane’

s 20S/(20S+ 20R) is in the range of 0.23— 0.29 and C,, sterane’ s aBB/(aaa+ aBB) is i the range of
0.24- 0.28 the content of rearranged sterane is very low. At the sane ting several unstable biam arkers -
chding 58 (H) -coprostaneg  carotane 1 and dehydroxyl vitan n-E fam ilies are also detected The observations
that the source rocks were deposited n m ildly brackish to brackish water and the low maturity of source rocks
are well evidenced by the relatively low gamm acerane/Csy hopane ratia  sulfur content less than 0. 5% and the

existence of C3p ~ C3; lanostane i tetracyclic triterpane

Key words  intong sag lowmature oi] lanostane isan erization param eter

DN e TG o R i - = NSO < £ 11: R 2 VAR (1 i 8 i | gz LS O 2 3
S, B N M A AR T, A o BRI R A IR R AR S R P
SXAE B AR 8 5 = 2% W o g v R Al R ABZR A E [ A S e, SO0 R G L R BEL

EEUE: PEAMARAER AT JL e 1 7E SRS HE (970211)
E—EEE N WIEE, &, 328, B, AR
%5 B BA: 2005- 08- 09



% 43

1B, A% R T V] B K R AR AR RS R A S BB R AT 513

2% P ERAL VR I SR 0 IR 1T B PR AR E T o 1 b
BB AE 2 M 3 R R A R AR B ol AR R SR i
J& 2 b RIS A2 [ 2B i i i 2, B Rg Ak
Xl Jg Wbty R R 3 M IE . TR
BRI EUE W, BB M D B mh o, SR I &
W R B R A H R T U R B A B R
F 73 it (27 AR AR AL

1 FEM S

I A dt 2 ) HBC R T % DR o P L
I3k < P R A i 2 A el P DR R 3 ) 3P
ALK L R0 BRSO (B 1) TR A R
A A R T AR N

Js K S b 3R R A AR (i 8, 2y

L=

-

BT gk R il A P

Fig. 1
BE 20S/(20S+ 20R) L 4 0.25~ 0.42°°7;
“TUe 07T A A BT A A TR A 2 A ) A o
aaaCoB FI A Dy — Co 9§ 4t Dy —— 5 I BE WY
Frffe fF B GC - 17A BY €0 3% 5 F0 5k B i
MATTSQ- 455 GC M S R LTI AR (03
J BRI  J5 Ja 0 Tl — O 4 5 B oy b . i
ZAF: SE- S4B B A (25m x0.25
mm ), P 4 °C /m infHEZE H 100 'CH 2 300 C,
HWAAAR. Big- Tk RH SE- 545 0%
WEREB MR (25m x0.25mm), /3N & S,
FHEFERF: BL 4 C mnf# X H 100 CHE 220
C; M 220 CLL 2 °C /m n FHE 3 300 C. i
S REE 70 &V

2 #R5iT®

2.1 JERmByHIRMER
BEMEEmEE 3 P =R =54 B

Locations of oilfields n ) mtong sag

(Es) BRZl— B (E) MR TH=E (E). AR
PR AN ] B i A A i R IR v 3 R A e e
(19.0% ~ 39.5% )KL& E (/M T 0.5% ). i83)
KERE (10.94~ 769.45 mm” /s) M5 & (0. 839 4~
0.930 8 g/an’ )AL K HE . IS HRIS LK E,
S R TR T K R
2.2 RUFAESRRX 5

T YR 5 v ATV A BB R R 2 DL
TR F (R,)/NF 0. 7% K FEM, R, I A 1K
Bl J4h, Cofi b F NS H aaaCy i
20S/(20S+ 20R) 55 Cypifi%e BB/(aa+ BB)JZ
S8 12 A R B E IR A FR b, (R B T A [
DX 1) SEZ o b B0 4% P (R0 AN [, FF 5 38 41T 9 H 1 )R
febr LA RMERA — €M ER. Bk Em
b 84 B B (R B TN R, (R B aaaCo i
$t 20S/(20S+ 20R) LLf K 0.25~ 0.42"°°;
“TU e 7GR B A A TR 2 ) ) b

R, XRME, EICFE LA TSI EE — R BRI 4. 1994



514 A R R H R ¥ 268

= 050 ; =
% - 0.45 Py
+ 040 i
Z 0.40 E T 2 .
a @035 | ™
o2 Dl T 2030 Lo’ s n =
¥z c(g‘_ I .: * * 0’ ' e Pl S
?\1 020 ® 025 . ,-"’
= =020 F . t S

5 010 = . R

e SHOAs | :, -7

000 . 1 . 0.10 = . . :
040 050 060 070 080 090 100 040 050 060 070 DRD 090 100
R, B,

K 2 e A HUEA L AR AR S R, R AR

Fig. 2 Geochan ical indicators of organic m atter evolution i source rocks vs R,
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Table 1 Basic geochan ical param eters of san e crude oil sanples in Q intong sag
) e Cio+ Cy

WE e B s?:;le:)(:ffz;/ﬂ) (CS‘+‘ ;S) B RCC‘?:/ZCOZQ Rz;‘llzcoz JMT/ CPI OEP PrPh MPL MPL
B 7 228 Ed' 0.26 0.24 0.56 0.37 0.77 0.84 0.02 .13 1,10 0.47  0.33  0.37
Fidr o 9% 120 Es' 0.23 0.26 0.54 0.51 0.79 0. 83 0.05 .12 1.09  0.77 0.24  0.28
M M2 B 0. 48 0.39 0.59 0.27 0. 68 0.70 0.08 .06 0.97 0.61 0.87 0.95
FaEM I 130 Ed'2 0.46 0. 41 0.59 0.18 0.78 0.57 0.07 .05 1.00 0.74 0.36 0.38
Wk B S Es'42-7 0.39 0.33 0.59 0.43 0. 69 0.73 0.11 .06 0.94 0.50 0.61 0.67
CiAe) =[n Ef3 0.44 0.37 0.59 0.23 0. 64 0.59 0.06 .06 0.97 0.68 1.06 1.09
Wy dk 2 Ef 3 0.43 0.35 0.59 0.24 0.67 0.67 0.07 .08 0.96 0.64 1.07 1.08
Fil %168 S 0.29 0.25 0.56 0.48 0.75 0.79 0.22 .17 1.06  0.44 0.38 0.43
BE B2 Ed! 0.27 0.28 0.56 0.26 0.70 0.79 0.05 .03 1.07 0.71 0.22 0.26
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Table 2 Group canposition of low-mature oil in Q intong sag
; e (R R Mo R / Ak / Jeg +
M R RED . Taae e e s e R i
T 7R 228(Ed") 64. 06 15.36 18. 49 1.82 4.27 10. 30 20. 11
i 7 120(Es') 51.13 10. 53 29.32 5.26 4.86 5.53 34.50
FHF 5 168(Ef3) 41.38 10. 34 37.93 8.63 4.10 4.40 46.55
JRE Ji 2(Ed") 66.26 12.20 14.23 1.63 5.50 8. 81 15. 86
ML MEIEE A 15% ~ 30% ), bt — B 0iE  2.3.2.4 $A% MEES
TR EAIN e sh, SRR A H, G VR T B G B P 8 MR R K B -]
JA JAFY = = JA T N i gy S
KE Dyemi (2.69~ 5.50), T RB L, A gy MR (B 4), K9P N ERE IR,

WITR (KT 4. 4) M R e, 32 AR AL 1
IR AR, B4 78 2 s g o i B (N T
371 3 IR — 2 S 1 2 R DRLRTATR S (0 7 1
R R R R o
2.3.2 MRS
2.3.2.1 IEkiRE

BT Y PR B 2B W) bR W) R AE LR R R
(F 1), T I 2 3ol VR RN 9 18 20 1) I8 2 A Al 5
JE IR A AR o X, B SRR SR (IR
FE SRR AR e I ZId b e ) F & R EOIR b ks
(HSLERmEGE )AL s SAEE K, IEMEE CPI/N
F 1.2 OEP "W &
2.3.2.2 KRN TIGE

G g R B A AR, X2 R I

ZAH ) — AN B AR AL, JU LA RIE IR 2R R X B
BEF o AR R R 3 A% Bl Pr/Ph AN S AH (R,
DRI A T2 A5 05 AR YRR R AR AR A 5 XL T PR 38 %
IS, BRI, R[] R D A 2 B 1
WAER Pr/Phif, P RUK-BKIEL K Pr/Ph/)
T 0. 3 RIKIBUKIAHIE A 0.5~ 2.Q 6 =
1) EE AR I -5 R 28 1 J2 T I AR Sl 25 DDA OC . X
T2 i U R B oK 3, Pr/Phy 0.44~ 0.77
PRI T ORI = UK TR AR
2.3.2.3 HHEREIHRE

v [V e kit o B R O SRR e R AL e
(2-H5E )R (3-HAE ) A rp AR (Xt &
YRR, HFER R R R T RAEEKT
XA YIRS R % RS TR DS 70 il XIS 24
W ATRE— 5. B I SR e 32 2 A7 A T4
FAE SR Y T, AR SRR, — RN 8
5 40 B AU

FEPURR IS R P AR 2 1 B B AL R . xS A
1, RPRIE A AN 5 = EWAE G, TR
TRAE S AT WIE IR
2.3.2.5 MRmEEER

T RV 11T o I 28 vty v, <25 S 00 380 4 o AR
Va5 2 il e 2 B Bt R, KB A
Y)— M FH T 1 BH A BILST 1 ke Yt i vt A e AT 2
A, RURHRIE AR AR T B = S ) R i A K
TR, WA R U AR A ) AR D bR RS, kg
L, WO Cis, FREI 74505 8 14—
FEAHEL, PRI, Chy ~ Cioth S8 R A1 BN 2 H
B A= A bR EY . TR TR W,
8a(H)FH4hEkits 8B (H ) FH#h & kbl 5 Ui
RN R, Z B OR R AFAE R I AR G, e i
EU AR R 38— ol B0 B B 1 B e b

AR R AZ -l e, PRI, AR B i 41
P AR R AT ORI o R B A A 48 BN A B BT IR B
100 ¢
o0F  wizI25
S0F
= 70t I 168 3 T
o aob 2447 m
H 0]
Z a0} , E
30F Ii{ =
20} I ! ! F FT’
18- ,.Lw!‘*& JALM_L RA?H!»JEJJ»&MLK o8

15 20 25 30 ‘5 4” 4‘! 50 55 60 635 70 7'3 80 85
AEER[E fmin

Bl 4 (RBGH RIS Mk BIIE Mt (m 4£125)
JREEIEE (1~ 58 Cig~ CLRAE M,
6~ 114 Cyy~ CooBHHE Mt)
Fig. 4 M ass chranatograms of carotenoid and B-carotane

(m /z125) i lowmm ature oil)



516 FO 5 R RS MR # 26
— 10() ) W 4
e o e e b 90 [ sz 231 e HH
TmE RN R S (fﬁﬂa )iﬁ%’““ i
v AEREMI, SR A AR RS ]
B ARG, K SR AT e
WRAR K -] S
SRR R P IR, SR ] e
LA K BT BREGEEY Co~ Cull 10 | e WM
13B(H ) 14a (H)—#% &, 7 13a(H) 14a(H) o e v % W @ 6w 0 6
TR F BRI, 7E Co~ Car WS £ LS 13, e
AR R B R . RO DUER R 2z
BH Cy, Cos— 17, 21 [i;ﬁ;?éﬁ= C27_8$D 14%ﬁ§ﬁ’ :2 . ﬁ
1% . el z J
BB =R LT AR ERFANMY ] o,
AR, SR G RS, RO MBE R 50 S }
VIR EZ IR D Co BRI m [, _.t1a%ﬁg .
[ 0.26~ 0.51 S it outpetbtn Pt ML W

R BUK Sk i i R &

2.3.2.6 ke
G M PR Bl P B 1 S 2R B T B

FG Cyr ~ CooBMM KT Cog ~ Cap4—FFEHS B FH i
SR ER ST (B 5), Hor 4-FF IR A
Pt FE SRR R A K, 1875 4 VA MR A YN
(R Tk 3 HE 5 6e 0 3= BEARAK, LL <M AL 7 i)
Cyry Cosfl Cpo aaa20R *@ﬂj‘]jﬁg’pﬁ%#ﬁl, BFAFE
W Cor, Cos, Coo5a(H), 14a(H), 17a (H )45
BV P43, R B EEIE A LR N DL R
R TR RIS AE D> F gl i b ks H T DY
=BT Coo ~ G BB HIKE (B 4). — A
h, SEBBIPE AR AR 1 T 2R R S I s R
VI, AR TR T A (SR R RLRF ) BR T AR
V) HEE R R LB AN R AR 3 s (A mT R
oK F BCE I AR A I PR A TR S I ) e ]
Pt RIS BERIAELE, BRI T R M I IR
T BES BCRA B BRI — 5, B R, KT R
BT 0.63% 0, FREFMEAN KT .

100 £ 100 o=

. miz 120135145 | 7 L 83 )
@ 183 [ LR
= SEf . f‘,z 160~
= 50 F 2281 n 50 . {2 206.7 m
= s B I ° p- |
& iy
0 m%ai @ O TRV AN 0 ﬁ i

565758596061 626364 65

B LS fin

56 57 38 59 60 61 6263 64 65

BRI fnuin

K6

37 58 59 a0 6l 62 63 64 A5 66 67 68 69
B 1] /min
Bl 5 95 1685l B K L (m 4 19Q 259).
A FE S B S0 (m /2 23 1) R B ]
Fig.5 M ass chran atogran s of lanostane (m /z 19Q 259),
tetran ethyl sterane and dinosterane (m /z 231)

of crude oil m S168 well

2.3.3 FAYEER E

T M SIS R R A U B R R R R E
A ARk, B S-F AR R B Bk
YEER E v YRR EN o b g b R
Eo TEJLAMIEEHAE Y, Colli R4 R EF
B, B R EEN a> 8> B> ¥ BAXK
“V RIS (Bl 6). Sinninghe DamsteZ5ih k1",
MRS B o/ SLLE AR S WL AR B A 1 oy
HhEE, o/ S LR I £R FBAIG . DRIE, TF 168 5F
A P R R E 2 E A0 B OB R 5 A

IR PTRR IR ST o B IR 2K, 12 U B AR 24
K BTHUBIK = BK TR BR85S
100 o b o
g FH 1209 Jr 168 It J
5 L 7 k3
50 1 ¥ ;u 213941 m 50 24479 m é
Y B
5 SO B R
el gl s g e ~ e BT ’

]
5657 53839 60 61 626364

B3 LS ] Sin

56 57 58 59 60 61 62 63 6465

BRI fouin

I 1683 R MR HE 4 LR E R A B

Fig. 6 Distribution pattem of dehydroxyl vitan in-E i S168 well' s crude oil



% 43 1 B, A I M B AIC R ZE R RE R A B R RE T 517

3 4w

R IR 2 55 be S A0 S 05 R A, T8
HEREARRARNE R, MAHKKR, IRHET
[T PR 20 Y L, SR R 2l AR TR bR aaaCy
T 208 /( 208+ 20R)FI CooffS%t BB /(aa+ BB)H
YA 0.31H1 0.29, Z83d A=Wk & W) K 5 & 5
bb, BE—20 A T LA™ S 2 5L (AR Bl 2k o

JE I AN S i e R B R R AR R B
SIAFRHELL & R (DT 0. 5% ) FUE I H i B
HIREIA IR~ 2 L AE bR B —E B S 5,
wﬁ%%@FﬂBaﬂ%miﬂﬂ%ﬂ—ﬂé}ﬁm%iﬁ, Eiliy
SR T AR BRI T R DT

2 % x ®

1B TR R S B S 20 AR AE [ 0], R e R
(ARFLFAR ), 2000 24(4): 21~ 25
Qian Ji Fomation and distrbution of oil and gas fields in Subei
basm| J]. Joumal of the Unwersity of Petroleum, Ching 200Q 24
(4): 21-25

2 DRJO . 5L g e e Pl P 23 2R R il SOBRARF AL [ . vty
FARS MR, 2003 24(4): 371~ 374
Q u Xum ing C lassification of fault-block traps and characteristics
of petroleum reservoir in Subei basin[ J]. Oil& Gas Geology
2003 24(4): 371-374

3 XEFy, KRR, B 22 Tl g R T 2 R AL R AR
KA [J]. A5 RS HT, 2004 25(3): 279~ 283
Liu Yuruj LiuQidong Yang Xiaolan Relation betveen features
of strike slip faults and hydrocatbon accumulation m Subei basin
[J]. Oil& GasGeology 2004 25(3): 279- 283

4 XE L, R, I 5T, A R AU IR P i R BT
SN[ ] Al SRR LT, 1999, 20( 4): 283~ 289
LiuDeliang TanY ing Yang X iaoyong et al R-factor analysis
m assessn ent of oil gas zone m Q mtong[ J] . O il& Gas Geology
1999 20(4): 283-289

5 BETVEE, MR, RK B TR AR bR AR 1 R
ARRATITFT [A ] W W T, o [ R 2% g 22 ) b ST )T 52 i
TR ER LT TR 3 SR TUAER 1986[ C1. 22 M 1
R AL, 1987, 34~ 61
Liao Q ianjin, Huang D ifan Xu Y ongchang The research on geo-
chem ical characteristics of mmature oil of continental strata in
Chmal A |. In Yang ShZhua Annal report of opening lab m
Lanzhou Geological Instiute China A cademy of Sciences 1986
[C]. Lanzhou Science and Technology Press 1987 34-61

6 TR, BHEE, 1RAK B ARV S R B EITST [A .
e WA, oh BEREAE e 22 W BRI ST AR L AU R AL
TS WP FTAER 1987 [ € 1. 220 HA R A HR 1R
#k, 1988 1~ 19

11

15

Huang D ifan  Liao Q ianjin  Xu Y ongchang The research on ge-
neticm echanisn of mmature oilf A]. In Yang Shizhua Annual
report of opening lab in Lanzhou Geological Institution China A-
cadany of Sciences 1987 [ C]. Lanzhou Ganshu Science and
Technology Press 1988 1-19

FBIE, By, R, L R A AU BONLER S A [M].
AR A Tk R, 1995 130~ 133

W ang Tieguan Zhong N mgning Hou Dujie et al Fomation
mechanisn and distrbution of mm ature oil and gas|M |. Beijing
Petroleam Industry Press 1995 130-133

RadkeM, Welie D H. The methylphenanthrene index(MPI): a
malurity paraneter based on aranatic hydrwocatbon [ A]. In
BjoroyM. Advances i organic geochan istry| C]. W iley, Chich-
ester 1993 504-512

SRR, BRI, EB o, 55 v LB R B il 1 B WL A R0 R
Z A [M ] AEST: £ Tk, 2003 169~ 176

Huang Difan,  Zhang Dajiang W ang Peirong et al Genetic
mechanim and accumulation condition of mmature oil m Chmna
[M]. Beijmg Petroleum Industry Press 2003 169-176
FESLRE, WHST, ik, 55 AR5 28 A 2 R AR R YR
F AV HGEA BT [ J]. HiERL %, 2005 34(2): 173~ 179
W ang Liqun Bao Jianping Ma Dade et al Distrbution and
can positions of sesquiterpanoids and them alm aturation of organic
matter in the low mature source rock[ J]. Geochm ica 2005 34
(2): 173-179

RV, IR, 30 R B ARG B B R L] (M.
HIASHE: A K5 AR, 2004 171~ 182

Song Yitag Wu Qingyu Zhou Wen Fomation and genetic
mechanim of mmature o1l M |. Dongying Shandong ChmnaUnr
versity of Petroleum Press 2004. 171- 182

Chen JH, PhilpR P, Fu JM, etal The occurrence and identifr
cation of C35-Cs3, lanostanes a novel series of tetracyclic triterpe-
noids hydrocathons[ J]. Geochinica et Coanochimca A cta 1989,
5% 2775-2779

MR 20, (5K, R 0, 45, Wb BH IMIBE 50 = R WA Te A =
ORI (S B A0 & ) 23 AR I A BRG] ﬂil,I??fJC?f,
1995 24(4): 379~ 386

Chen Junhong Fu Jiang Sheng Guoying et al D istrbution and
geochen ical mplications of non-ord mary steranes fran Tertiary la-
custrine clayey dolamite m Biyang depression| J]. Geochim ica
1995 24(4): 379-386

SRR, [ ﬁd‘ﬁ‘frﬂﬂﬁfﬂ?%%iﬁﬁ %[ BRFLFE
JE —E FE SR =N, 1995 2(2): 139~ 146

Fu Jiang ShengGuoying Developments nmolecule organic geo-
chem istry[ J]. Advanced in Natural Science—M essage fran Chr
na’ s key lah 1995 2(2): 139- 146

Sinninghe Damste ] § Dalen A €, de Leeuw JW, etal The iden-
tification ofmono; dr and trinethyl 2methyF2-(4 8 12-trmeth-

yliridecyl) chrananes and their occurrence in the geosphere[ J].
Geochm ica et Commochimca Acta 1987 51(2): 2393- 2400

(G = A





