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Fig.1 Location of sampling sections and distribution of lithofacies
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paleogeography of Majiagou Member 3 of the Ordovician system
(modified after Feng, et al., 1999)

2 IR EYRF RN L

2.1 IEfIRRE

IEFA IR 43 A T 2T LA e I i A ML B 5 i
AFHIE, R HIRBEIEIAR , IE A e k8 2 i B0 | 52
WERRAE nC 5-nC., 0 PN, Ji A3 S R A4 1 Dy 2 2
AEVEIA MU A 5 IE R e e 5 s B UG TR | = 0 e
£ nCopy-nCy, WIS I, S B i 25 85 S AR o 2 A
TR A HUEE A 5 IEA e 531 1 4 A LI 7 s e
RABINA IR A L 746, IEM B IR 7 A TE
A T AR 7R R 5 1 B B 3 IR A, DAL
W3, 22 A B 2 S, e A i I IR A e e 2
i SRR F B 7=, IE AR ot e S iy el R oy A 1)

TR IR TR 50 8 25 v LE AR Jo S ik 5 A1
JEFEN nC,-nC.y, , FEWRRR 1) FH T 3 B B 5 5 )
Wi R W AU L HG /A3 A i 222 i B 0 7Y
(nC,, 206 430, HARRRECE A Bt 5 v e B+
BRI ( 2 nC,,-/ T nCyp ) KT 1.2 REBIMEE
LAV (nCopy ~ nCos Ry FE U6 ) IR IF 06 114 XL 78 3 A
(E2), HXnC, /X nCypy. FLE/NTF 0.8(F 1), it

Pr YD-1

0
A

]

[ [—
K2 PSS m R B2 T i
Fig.2 TICs of saturated hydrocarbons of Pinliang

and Majiagou formations

VS TUE VT IE R eI e B 53 A Y5 FEL A nC ~
nCys, 5 E G REAN ] (4 0, 3 Wi 55 79 0] e 114 R %o
FRE 2 AN | W TR [ 0, 22 ORI A o e S B
WET 43 A, W8 A nC,y 88 nC,, (] 2), T nC,,-/
S nCo, HAE N 0.47~1.37(F 1),

L GR YRR S 43 il 252 J5 U8 DR T i 06 19 L e 7Y
G3AT R IR IEA IR BB . (B T R P 4L ik %
AR A = SRR, T H L 0 SRR nCy, ~
nC,s , 5 5 SEAH YR U IE M BE S 20K nCyy ~ nCy
R, EAEAET e BUK 2 b 98 iR 20 IR R 2, 2E 5t
St SRR 22 A 5 0 1| e i o R AR R
oAbt B I AR e s S XU R A3 A I T RE 2
BEEIMAR G, BRI R — i
Ui ARG 8 | PR A 5 IE A B A LIRS0 Ry 321
AR | FEVERRAE nC 5-nC7 10 o) — SLg P77
V7 BE PR A LA Jo K L UL TR A, LI TR 2R 486
AR nC g, JG UK nCP T MU SRR B IE A e S
RS S B TR R SE SE) i By E SN E SR IREISILITIN
AKX,

IR 22 37 43 L 7 R 0 b X S 57 9 A AN T R
VEARDURL, DU AL 3220k [ IR PR PR IR (77
W) HUCHIEE IR Y MAN B . A BT AR TR
ST AR B, B AR W 1 A Ak A R F Bl
TR R IR LT B 4 i R e e, HER 4%



406 M

E

934 %

x1

EHRIRESERIK ZHIRESH

Table 1 The parameters of n—alkanes and isoprenoid alkanes

Tl 1Y ey AP ’%’LUJ‘iA” IEMBER B Loy oy Y 2

/% /1070 CPI OEP Y nCy-/ X nCpy+ Pr/Ph Pr/nC;;  Ph/nCy

ARIAIE YD1 Tl 0.36 261.2 0.95 0.99 0.75 2.07 0.56 0.28

YD-2 R 0.53 196.4 1.04 1.03 0.58 2.00 0.18 0.10

YD-3 el 0.25 114.2 1.01 1.02 0.47 2.15 0.34 0.17

YD-4 R il 0.46 194.0 0.99 0.97 0.59 2.00 0.45 0.24

YD-5 T dd 0.38 140.9 1.02 1.03 0.76 2.00 0.19 0.10

YD-6 i 0.41 292.8 1.01 0.99 1.37 2.44 0.33 0.15

Brxik DJX-1 1 0.29 53.1 1.03 1.01 2.02 1.45 0.25 0.20

DJX-2 o1 0.19 68.3 0.89 0.92 1.95 1.30 0.20 0.18

DJX-3 =R 0.22 31.3 1.03 0.99 0.75 1.20 0.34 0.30

DJX-4 =) 0.11 26.8 1.01 0.96 1.94 1.09 0.70 0.85

DJX-5 3 0.27 53.3 1.03 0.99 3.53 1.42 0.25 0.20

DJX-6 4 0.06 10.2 1.13 1.02 0.34 0.95 0.78 0.88

DJX-7 04 0.36 47.1 1.10 0.96 1.20 1.46 0.28 0.20

DJX-8 3 0.27 52.0 1.39 0.99 1.81 1.05 0.30 0.34

DJX-9 3 0.21 30.4 1.00 0.99 2.48 1.23 0.33 0.34

BR TR TWD-1 = 0.01 10.7 1.11 1.04 0.93 1.32 0.86 0.80

TWD-2 2/) 0.03 12.6 1.07 1.02 0.55 1.05 0.39 0.63

TWD-3 3 0.08 5.9 1.01 1.02 0.63 1.00 0.95 1.08

TWD-4 3 0.09 13.6 1.12 1.05 0.89 1.13 0.69 0.64

TWD-5 4 0.02 11.2 1.03 1.10 1.31 1.20 0.73 0.66

TWD-6 3 0.03 7.8 0.93 0.97 0.54 0.88 0.74 1.00

TWD-7 3 0.23 9.4 1.10 1.02 0.41 1.00 0.85 1.10

Uiz 11 QS-1 6K 0.18 10.7 1.14 1.13 0.60 1.13 0.97 0.97

Qs-2 5T 0.12 8.8 1.09 1.03 0.71 1.00 0.77 0.86

QS-3 50 0.28 13.2 1.24 1.15 0.47 1.00 0.73 0.79

QS-4 5T 0.24 11.9 1.08 0.99 0.88 1.13 0.88 0.84

QS-5 5 0.01 6.3 1.33 1.47 0.40 0.83 1.11 0.80

QS-6 5 5% 0.02 7.2 1.07 1.01 0.41 1.00 0.50 0.42
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Fig.4 M/z 191 mass chromatograms of saturated hydrocarbons of the Pingliang and Majiagou formations, displaying the distribution of

tricyclic terpanes(Tri) , hopanes(H) , diahopanes(Dia) , early—eluting rearranged hopane(E) , gammacerane(G), Ts, Tm and C,Ts
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Table 2 Parameters of tricyclic terpanes, hopanes and steranes
TR R ﬁ]l]%ﬁ!‘%}(%ﬁ ?%@i%/( ‘j. CaoTs/( C29.T5+ Te/(Ts+Tm) Cy #EkE Cog oo fi I Coo i b2 6 Ak
/CaooFERE  FRERE+ERE)  ChaPiihi) 22S/(228+22R)20S/(20S+20R) BB/ ( Pp+oct)

BRI YD-1 0.05 0.18 0.42 0.59 0.60 0.47 0.53 1.08
YD-2 0.03 0.22 0.47 0.69 0.63 0.47 0.53 0.97
YD-3 0.06 0.21 0.42 0.66 0.60 0.46 0.49 0.89
YD-4 0.08 0.26 0.42 0.56 0.60 0.42 0.50 1.19
YD-5 0.03 0.24 0.43 0.57 0.63 0.41 0.47 0.84
YD-6 0.11 0.26 0.33 0.51 0.61 0.40 0.50 1.03
BRI DIX-1 0.19 0.44 0.13 0.41 0.63 0.39 0.41 1.09
DJIX-2 0.21 0.38 0.12 0.28 0.61 0.36 0.40 1.28
DJX-3 0.10 0.36 0.14 0.40 0.67 0.38 0.40 0.69
DJX-4 0.20 0.46 0.12 0.23 0.56 0.40 0.43 1.22
DIX-5 0.22 0.53 0.15 0.29 0.58 0.38 0.41 1.49
DIX-6 0.22 0.30 0.16 0.29 0.55 0.36 0.39 0.94
DJX-7 0.09 0.74 0.19 0.42 0.56 0.39 0.44 1.02
DJX-8 0.20 0.27 0.15 0.25 0.50 0.38 0.43 1.35
DIX-9 0.22 0.76 0.22 0.40 0.59 0.38 0.40 0.59
BB TWD-1 0.20 0.37 0.12 0.26 0.58 0.37 0.40 1.22
TWD-2 0.24 0.58 0.22 0.59 0.60 0.41 0.40 0.24
TWD-3 0.16 0.72 0.20 0.41 0.61 0.38 0.41 1.02
TWD-4 0.11 0.45 0.30 0.47 0.57 0.45 0.50 0.95
TWD-5 0.08 0.55 0.29 0.53 0.57 0.43 0.49 0.73
TWD-6 0.13 0.65 0.27 0.53 0.60 0.40 0.49 0.92
TWD-7 0.13 0.62 0.19 0.46 0.59 0.39 0.42 0.77
Uz 11 QS-1 0.14 0.52 0.19 0.35 0.59 0.41 0.40 0.83
Qs-2 0.21 0.50 0.16 0.35 0.57 0.37 0.41 1.04
QS-3 0.18 0.54 0.19 0.37 0.58 0.38 0.41 1.29
QS-4 0.18 0.48 0.15 0.35 0.61 0.38 0.41 1.38
QS-5 0.13 0.39 0.24 0.48 0.61 0.44 0.43 0.43
Qs-6 0.09 0.36 0.38 0.56 0.62 0.45 0.52 0.92
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distribution of pregnane(C,, ) , homopregnane(C,,) ,
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Table 3 Parameters of aromatic hydrocarbons

SKAEHLE KRS S [Elns MPI, MPI, MPI, MPR MPDF, MPDF, R./% R,/ %
BERILE  YD-1 Fial 0.30 1.26 0.68 0.89 0.41 0.50 0.58 0.75
YD-2 T 0.84 1.80 1.08 1.20 0.52 0.57 0.90 0.99

YD-3 T H 0.98 1.68 0.66 1.10 0.49 0.57 0.99 0.99

YD-4 Rl 0.53 1.65 0.98 1.33 0.49 0.55 0.72 0.93

YD-5 Rl 0.78 1.61 0.90 1.29 0.47 0.56 0.87 0.89

YD-6 T 2H 0.52 1.17 0.67 0.89 0.40 0.47 0.71 0.73

Bk DJX-1 2y} 1.77 2.82 1.48 1.88 0.60 0.75 1.46 1.18
DJX-2 1 1.61 2.81 1.60 1.85 0.61 0.72 1.36 1.20

DJX-3 1 T 1.92 2.77 1.52 1.97 0.60 0.73 1.55 1.18

DJX-4 2 1.27 1.98 1.16 1.36 0.54 0.61 1.16 1.04

DJX-5 %3 1.43 2.90 1.44 1.91 0.59 0.79 1.26 1.16

DIX-6 4 1.25 2.16 1.08 1.51 0.49 0.66 1.15 0.93

DIX-7 q 1.29 2.51 1.21 1.46 0.55 0.76 1.17 1.07

DJX-8 93 1.87 3.15 1.65 2.10 0.62 0.79 1.52 1.22

DJX-9 3 1.93 3.05 1.54 2.21 0.61 0.81 1.55 1.20

FE:MPL =m[ 1.5(3-MP+2-MP) 1/m( P+9-MP+1-MP) ; MPL, =m[3(2-MP) ]/m( P+9-MP+1-MP) ; MPR=m(2-MP)/m(1-MP) ;
MPI, =m(3-MP+2-MP)/m(9-MP+1-MP) ; MPDF, =m(3-MP+2-MP)/m(3-MP+2-MP+9-MP+1-MP) ;

MPDF, =m(2x2-MP)/m(3-MP+2-MP+9-MP+1-MP) ; R, = 0.6MPI,+0.4;

YD-4
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A s

DMP

DIX-3

T™P

e

i) E—

K7 SRS B O RE R

Fig.7 Mass chromatograms of phenanthrene series
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rolysis on biomarker thermal maturity parameters: Monterey Phosphat-

Contrasting Biomarker Characteristics of Ordovician Mud Shale
and Carbonate Rocks in South-western Margin of Ordos Basin

WANG WanChun WANG XiaoFeng ZHENG JianJing WANG ZuoDong

(Key Laboratory of Petroleum Resources, Gansu Province/Key Laboratory of Petroleum Resources Research, Institute of Geology

and Geophysics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; Carbonate rocks of the Majiagou Formation and mud shale rocks of the Pingliang Formation of the Ordovi-
cian system were sampled from 4 sections in the south-western margin of the Ordos Basin. GC-MS analyses were made
on the saturated and aromatic hydrocarbons of the dissolved organic matter extracted from the rock samples. Contras-
ting studies were made on the biomarker characteristics of carbonate of the Majiagou and mud shale of the Pingliang
formations. The results show that there exist obvious differences in the n-alkane distribution types, peak patterns, bio-
marker ratios of Pr/Ph, gamacerane/C,,-a.f3-hopane, C,,,, tricyclic terpanes/( C,,, tricyclic terpanes + C,; 15 ho-
panes ) , and methylphenanthrene index ( MPI) between carbonate of the Majiagou and mud shale of the Pingliang for-
mations. These differences are the results of different depositional environments and thermal maturities of the Majiagou
and Pingliang formations and are significant for the discriminating of oils derived from the Majiagou and the Pingliang
formations. The corresponding relations among the n-alkane distribution types, the sterane/hopane ratio and the C,/
C,,000020R ratio of steranes in the Majiagou Formation reflect subtle differences in organic matter sources. Correla-
tions between Ts/(Ts + Tm) and gamacerane/C,,-aB-hopane ratios, and between C,,-sterane o/ ( o+ aao) ra-
tio and abundances of rearranged hopanes and steranes suggest obvious influence of depositional environment on these
maturity parameters.

Key words: Ordos Basin; Majiagou Formation; Pinliang Formation; biomarkers



