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Geochemical characteristic and reservoir forming model of
southern Maling oilfield
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Abstract: Maling oilfield is located in the southwest part of the Shanbei incline, Ordos Basin, which is one of the earliest
discovered oilfields in this area. Systematic analysis on the crude oil in the southern Maling oilfield of Ordos Basin by
using GC and GC/MS was carried out, the biomarkers compositions and sources of the crude oil were revealed, and the
reservoir forming model was established. The results show that the oil belongs to the same genetic type and the
oil-forming matrixes are mixed, and higher plants and aquatic organisms make important contributions. The crude oil
forms in the weak reducing and fresh water environments, and generates predominately in the peak period of oil
generating with high maturity. The crude oil is derived from the Chang-7 source rocks, and forms the combination pattern
of self-generating and self-accumulating or lower-generating and upper-reservoiring in Yanchang formation and Yan’an
formation.
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Table 1 Parameters of crude oil components in various blocks
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TEA MUY FIHTHE N, R R e e iyt 1
HLAT B & TR 2R A A RV &5 e AR I L o 1,
& 1 T UE H, BRI &S Rl R s A
— 3, BRI G E(ES )M, A 64.17%~
73.21%, “PHIEN 69.09%; FHU T IEREER, 23
H 13.23%~14.84%F11 12.43%~15.83%, “FIAMEZ 51N
14.05%F1 13.86%; W5 & wAHXEAK, ~FIMELCH
3.00%; Wik h o en it 4.39~5.86, AEESTE
R TR 2.71~7.87, SRR I H R
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IEM bR SRR ZE 5 T 5 MPTRREAEE . AR
P PRAT AR PRI AR B0 B X AN R 2 S
MIER ek SO S S EEARFABIOLE 1R 2). (4
T e, Ol PG BB AE C13~C37 I,
F U A C16~C19; AHELFHFEEL OEP 4 1.04~1.13,
I 1.08, TCH SR A S SR EL R A i
Pr/n-Cy7 {4 0.33~0.68, fH 4t Ph/n-Cis {H 4 0.31~0.75,
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of southern Maling oilfield

. w/% Jedz)/ E5)/
w3 i : mOhEy )
S & [ =R m(75 1) m(Wi5 )
Hird 9-14 i 6 67.54 14.20 15.07 3.19 476 4.72
B 9-162 4 10 64.17 14.17 15.83 5.83 4.53 2.72
M—X
B 10-11 4iE 4+5 66.35 14.29 14.92 4.44 4.64 3.36
B 10-12 % 9 67.45 14.17 14.70 3.67 476 4.01
HiEg 27-24 i 10 72.22 13.23 12.43 2.12 5.46 5.86
S B 31-11 4iE 4+5 66.94 13.44 15.86 3.76 4.98 422
e X
B 32-111 4iE 4+5 68.93 13.59 14.56 291 5.07 5.00
B 32-171 $E 9 70.07 14.84 13.38 1.70 4.72 7.87
W% 72-6 $E 9 69.95 15.14 12.74 2.16 4.62 5.90
i 494-50 $E 9 69.10 15.74 13.41 1.75 4.39 7.66
FAX
1 492-43 K8 73.14 13.30 11.70 1.86 5.50 6.29
1 492-45 K8 73.21 12.50 11.73 2.55 5.86 4.60
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Fig. 1 Gas chromatograms of crude oil in southern Maling oilfield
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Table 2 N-alkanes and isoprenoid alkanes parameters of crude oil in various blocks of southern Maling oilfield
Xk H5 J2 AL BEGUE FWEEB OEP n-Cy /n-Cy” Pr/n-C;; Phn-Cyg  Pr/Ph
HrEd 9-14 L6 13-37 Cuo 1.09 1.23 0.38 0.41 0.91
B4 9-162 $E 10 13-37 Cyg 1.05 1.17 0.41 0.44 0.9
X
B4 10-11 fiE 4+5 13-37 Cyg 1.10 1.17 0.5 0.56 0.88
B 10-12 $iE 9 13-37 Cyg 1.12 1.15 0.5 0.55 0.9
Hrrg 27-24 & 10 13-37 (o 1.04 1.07 0.4 0.45 0.88
B BN 31-11 fiE 4+5 13-37 Cyg 1.08 1.02 0.47 0.44 1.04
A B 32-111 fiE 4+5 13-37 Cyg 1.11 1.25 0.44 0.45 1.01
B 32-171 L9 13-37 Cyg 1.08 1.09 0.44 0.45 0.92
& 72-6 L9 13-37 Cyg 1.13 0.84 0.68 0.75 0.91
\ H 494-50 L9 13-37 Cyg 1.09 0.98 0.36 0.41 0.85
R X
HH 492-43 K8 13-37 Cis 1.04 1.47 0.33 0.31 1.15
HH 492-45 K8 13-37 Cis 1.04 1.58 0.35 0.36 1.02
n-Coy JMiAE 0.84~1.58 Z [0, KHIFRT 1, KRBT Beb #3588 i =3 Zwilke SO as K 2L AP ki
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Fig. 2 Mass chromatograms showing terpane (m/z=191) and sterane (m/z=217) of crude oil in southern Maling oilfield
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Table 3 Parameters of steranes and terpanes in fractions of saturated hydrocarbons of crude oil in various blocks of southern

Maling oilfield
X H g E32 A B C D E F G H I J

B 9-14 4t 6 050 0.19 006 0.09 057 054 047 27.13 3131 41.56
i 9-162 4t 10 047 018 005 010 057 055 050 2801 2977 4221
ok i 10-11 SE4+5 057 020 006 0.09 056 049 045 2758 2924  43.18
W 10-12 L 9 044 017 006 0.09 057 057 047 2555 3092 43.53
Brd 27-24 4t 10 0.63 027 009 013 056 058 048 2609 3026 43.64
B B 31-11  4E4+5 045 0.8 0.06 0.08 057 0.57 046 2485 3120 43.95
ok W 32-111 SE4+5 054 018 0.05 0.08 058 054 048 2828 30.06 41.65
i 32-171 %9 053 0.18 0.07 0.09 058 055 047 27.04 3056  42.40
% 72-6 4L 9 0.56 021 008 010 056 055 047 2673 3070  42.58
B 494-50 4L 9 045 017 005 009 056 054 050 27.94 3056 41.50

R IRX
1 492-43 K8 078 030 045 0.09 054 056 050 28.16 29.87  41.97
B 492-45 K8 075 024 029 019 054 0.6l 048 2888 29.64 4148

A=TJ(T+Tw): B=CaoT/Cog—7Ekt; C=Cs0*/CpoTs:
(20S+20R); G=Cao—{3%5¢ BB/(BB+ac); H=Coy FRI) 5 e f T i
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Fig. 3 Triangular diagram of formula sterane distribution of

crude oil in southern Maling oilfield

UeAh, Rl e S b R R S e A R, R
PL Sa(H), 14B(H)—Z4 i mim. 4 88 ks R B pk
RIER AL, WEoR TKEEWEIRNZ Y . 1Ak,
IR b R e, RIS TR T
PRIEIR . IR JE MR O BRI DURA S, [ e
AR — R BRI T SR is RS 250

JEh ) Coo— 5525 BBI(BSHaa) N 0.45~0.50, “F-14
54 0.48, BT TV H7{H 0.5; Coo—{i5 %% 205/(20S+20R)
fHN 0.54~0.61, “F¥IEN 0.58, L2 T PH{E, HMW
NSECEAIERIR N . — kB, Rl XA S5
KT 0.4 ik AT, 22 BTG 0 il R i34 4 i
Jsih

5 JRHKIRSMEEN

51 HRESH

8 IR 22 i At 2 DA A= 5 4 (0 DR 2 Bl A TR
W, TR SRR, AP ER A WESMER,
B =& RAEK A SR D R . BTN, RS
s R M RE . GERK AR TE BT K]

THDURBUARES, Rl e KA PR 4+5~K 8)Ris
TE RTINS, RE AW tAles . ik
SRV A R U . W =B K 7 JhZ 4L, 5
FUMIR G TG BN A 2 U 5K, TR T K36 Bl R
IKUTAR, AR FTRs e (R KRS B e it 1 B A - 5t
k. K 7 BRIEEANUICEEE TR AR A
HU S B R o #4E 1.5%0A L, HEBIL 3.5%:
B P MEERM, K7 R TR LG E TR R IR 1Ak
X, AR RIRIERERR T, 1Y [,
B3 AR ST Ry (B AE 0.5%~1.0%2 18], A HLFUARE
JETTBR IR AL B . FHIEIAC, K 7 U524
WbTER B AN, RIS R, A AiEEE, K
RPER R, A vERE B A T IR B, A
AR IR

REZ A R I NI s, AR
W B A el . BAREAT TR B Aa MU
i, RPN EZON A, BRI, 5
JFAR S R BG(R,=0.53%~0.65%) "), Ak, JE& T
b A R ) ET B AN

MR 12 B Ae SRR T A I TS s 5
kb, AL AH EIRPR BRI I S IR bR (LK 4),
ALUF LN D RE 2 238 AE I ) A b
FNE 5 I M bR i i 5 0 ety FHL s a1 BH S AN,
HU A AT S Pr/Phs 2) A0 0] §55 48 15 st 0§ e s
ZH1(C20208/(20S+20R)VFN BB/ (aatBB)) s T B2 1 ik Y%}
26k = TN 1 SR L Fd By S B ey WL RSP S A RS R oo
H B SE AN R, HS AR 1) Coo TS AE, Cao/Coy
POAELR, T e A5 PR ) 5 e 200 e 5 25 0 ol
IR, Coo/Coy LB HET ;s RE A AR IR 1)
e C0208/(205+20R)F BB/ (crotpB)IE EL Ty U4 it FH J
TN, FEE CooBf/(aatfRLLAEARD,  MTHEK A1
P55 04 gl U PRI s  3) IRIREAE A s I s
(S H(Ty Ty V& FH BN I Ty T, BEI K T 4E 2220
WA T Ty Ty TS 7 IS Ty T AHIT
FRFRIRGURA L, AR BRI SRR R T S 4
A By 0yt R Sk B KA K 7 R

5.2 RREER

I IR BBk { =& RIEKALK 7 -
PIRRIE &R, RRA R R O SR 2
M ERRH . L SRR APIREAT, HRK, A
TAE T o, Wy FHIGIT 1% A O o DARE 222 A 151
G 22 R B I - = A RS AR B R Ak B 4
PE, UHIEIE 445 JIE 9 =fMb 2, REEES, L



800 A G EE R 2012 4F 3 1
R4 UL R SR R AL S H O L
Table 4 Geochemical parameters correlation of source rocks and crude oil in southern Maling oilfield
_— oy IEA R ek L35 Hibe
A B C D E F G H
. JE 4+5—3E 10 0.85-1.04 0.84-1.25 0.08-0.13 0.56-0.58 1.02 1.47-1.77 0.49-0.58 0.45-0.50
i S 1.02-1.15 1.47-1.58  0.09-0.19 0.54-0.54 1.02 1.44-1.49 0.56-0.61 0.48-0.50
o K7 1.10-2.52  0.58-2.21 0-0.40  0.56—0.68 0.67-3.89  1.21-2.16 0.47-0.54 0.47-0.61
ELEH 1.70-5.11 0.81-4.45  0.01-0.03 0.57-0.60 0.03-0.06  2.25-5.61 0.42-0.46 0.35-0.43

A=Pr/Ph; B=n-Cy /n-Cp's C=yp—I5ke/Cao—EHi; D=Cs FFFERTE 228/(225+22R); E=Ty/Ty; F=Cio/Ca7; G =C1920S/(20S+20R);

H=Cyoipl(pf+acr).
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Fig. 4 Reservoir forming model of Yan’an formation in

Maling oilfield
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