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Abstract: In order to study the geochemical characteristics and accumulation contribution of a high-quality source rock, lower sub-
member of the first member of the Shahejie Formation (E,s,"), in Raoyang depression. Based on experimental data of TOC,

pyrolysis, hydrocarbon generation simulation, the hydrocarbon generation potential of source rocks was evaluated, and in
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combination with GC - MS experimental data and the result of hydrocarbon generation evaluation, molecular geochemical
characteristics and organic phase characteristics were described. Furthermore, by using multi-dimensional statistical methods, oil-
rock correlation was established, and the contribution rate of each source rock was quantified as well as the law of accumulation
contribution of E,s;" was summarized. The research indicates that the hydrocarbon generation potential of the E,s;" is the highest
among the three developed sets of source rocks. The biomarker parameters such as gammacerane-Cs, hopane ratio, sterane-hopane
ratio are significantly different from the other two sets of source rocks. The crude oil samples were divided into three types,
including E,s; type, mixed type derived from E,s; and Es,", and E,s," type. The bulk contribution rate of the E,s," in the Raoyang
Depression reaches 58%. The E,s," source rock in the Raoyang sag is a high-quality source rock, which has a great contribution to
the oil accumulation of the Raoyang depression and should get paid more attention. The high contribution areas of are controlled by

geological conditions and accumulation models, and also controlled by source rock organic facies. Crude oil reserves in the

Paleogene and Neogene reservoirs is primarily contributed by the E,s,".

Key words: Raoyang depression; E,s,"; geochemistry; oil-source correlation; accumulation contribution.
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Fig.1 Primary sags and the location of oil fields of Raoyang depression
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Table 1 Biomarker parameters of source rocks in the Raoyang depression
RIE Cro/ CxTET/ CyDiaST/ Cas/
34 J2 43 N v ; S/H  Pr/Ph G/H ! ’ ETR
(m) CpTT CyTT Cy ST CySH
7563 Eas! 3175.5 0.24 1.63 2.65 0.35 0.29 0.13 0.46 0.59
7563 Eas)! 3207.5 0.15 1.41 2.22 0.29 0.29 0.07 0.54 0.66
7563 Eos) 3214.0 0.17 1.44 2.41 0.31 0.31 0.07 0.54 0.60
P4 63 Eos™ 3227.0 0.17 1.60 2.73 0.20 0.44 0.06 0.57 0.63
7563 Eos™ 3242.0 0.19 1.51 2.99 0.26 0.37 0.06 0.48 0.60
7563 Eus- 3278.0 0.13 1.32 2.16 0.29 0.40 0.09 0.50 0.58
7563 Eus- 3262.5 0.12 1.22 2.90 0.27 0.60 0.09 0.58 0.71
7563 Eus- 3 288.0 0.16 1.01 3.02 0.28 0.47 0.07 0.56 0.65
7563 Eus- 3307.5 0.14 1.20 2.79 0.26 0.43 0.08 0.54 0.64
7563 Eus- 3323.0 0.17 1.18 2.70 0.32 0.58 0.09 0.57 0.79
EE E,s- 4036.0 0.34 1.45 2.16 0.58 0.31 0.17 0.48 0.65
EE Eos™ 4129.0 0.21 0.65 2.03 0.54 0.43 0.13 0.46 0.74
EE Es)™ 4190.5 0.19 0.59 2.99 0.51 0.36 0.25 0.63 0.67
W1 Eos)™ 3849.7 0.11 0.39 1.64 0.49 0.35 0.18 0.50 0.66
74 37 Eos)™ 3165.7 0.11 1.09 2.51 0.27 0.84 0.08 0.56 0.63
759 Eos)™ 2721.2 0.21 1.63 5.51 0.20 0.35 0.05 0.89 0.61
M 11 Eos™ 3424.4 0.16 1.24 3.83 0.19 0.62 0.06 0.49 0.78
7563 Eas3V 3615.0 0.22 0.81 1.47 0.64 0.27 0.26 0.46 0.45
7563 Eas,Y 3710.0 0.19 0.83 1.29 0.49 0.20 0.31 0.54 0.51
7563 Eus3Y 3723.5 0.23 0.99 1.17 0.45 0.22 0.29 0.46 0.47
7563 Eas3Y 3744.0 0.16 0.91 1.51 0.42 0.35 0.35 0.48 0.48
BAER 1 Eys3Y 4410.0 0.24 0.53 0.92 0.56 0.24 0.30 0.53 0.55
PR 1 Eas3V 4 553.5 0.23 0.60 1.04 0.64 0.21 0.23 0.53 0.57
LEEZ Eas3V 4603.5 0.25 0.46 1.09 0.49 0.19 0.28 0.53 0.60
PR 1 Eas;Y 4675.5 0.26 0.68 1.06 0.57 0.20 0.29 0.55 0.55
PR 1 Eas;V 4734.0 0.16 0.63 1.05 0.59 0.18 0.26 0.55 0.51
7302 Eys3Y 4131.1 0.38 0.88 1.12 0.67 0.11 0.29 0.40 0.36
T35 Eys3Y 3 748.5 0.20 0.47 0.99 0.64 0.19 0.29 0.50 0.44
%99 E,s3 4012.0 0.38 1.46 0.80 0.41 0.09 0.14 0.39 0.37
99 E,s3" 4042.0 0.31 1.23 0.88 0.30 0.14 0.08 0.42 0.41
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Group 1 5Ll G/H #E 3 28 J5i il 7 2 K, Pr/Ph
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Group TJE Kk A ¥ — N B % . Group ITHY JFH



51 WL e B I b — T B 68 U 5 BR 1127 5 B 1 57 179
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Table 2 The classification of organic facies of Es,"in the Raoyang depression(Chen ez al., 2018)
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Group IT )50 2 3 & A HL 7 5Tk . Group 11T HY Ji
M G/HAE 328 )5 b B /N (Bl 7a) , Pr/Ph b 45 (&
7a) ,ETRE & /N (KE 7b) ,S/H & /M 7c), CyDi-
aST/C,,ST # K . Group 11 J& il G/H /N \ETR /N
FIS/H /INBY R AE 5 0 — 8 I BLIR A 58 4 A R, OF
H M\ Group T Jii il 09 76 & 7 B9 53 40 KB/, FE A 4k
T = BT W B R = 2 [, A o Group 11T
SV = TR B A AR AR R

38R Fie/h e 1 (ALS) 2 — Bl A8 48 3
2L RS W E B TAE R AT, Peters i HI AR
b s v BE 647 ALS 43 M &€ 1 Prudhoe Bay il H
3B UR A A X TTHR (Peters ez al., 2008).

HRAIE 5 IR SO ALS T b S 50 25 51, A1l B4~ 2R
VbR G 246 35 e BE (ALS-C) L A A= bn 20 4 1 L
{H (ALS-R) #47 ALS 43 B 1 25 R 01 i 6, ALS-C
TR 25 R 5 9000 0 b KRR 25 9E 706, 1M ALS-R
B R iR 223K 8 T 60.42 (FEIRSC, 2016). A
SCH, R HTAE b A W vk B 2 kAT ALS-C 40 HT,
B — L2 47 3 M 5T 2 SCAS B R e JBE R /N 1 A W
PSS E T 37T N EWin B S B 15
A BEE A 22 W B 2K AW bR Y . K o BT X
345 M Bk Ak 2 M BT 22 S R IR A T DA i oG 8K
FE A 3 THEE X T (R DA 3 A i G Y 2%
A ok L G 1A 8.

T = A oc il AE YRR I E, 5A Y
br R FEAE Z BB AT L, B/ 9 vhoa] LUFE Y s s i 1
TV — T B A A N, 5 — R B

PE AR S A s sl 1R R Y — T W Bk
T5 A0 JEE . 53 A AR AR T E S A S TR AR i (SN 2 J&
100 % 14 % GV 1 5T dk , A i 2 2 P A0y B P A 1 0%
W—B i ST = BEA AL, R
B —THEALZE 0 H 2B SE , A2 hr &
W 32 20 B RZ w0 PR DR AR i 2 AR RV — T W BEK
5T EL A TR A L i B Tl L R TR A R
AR . wmocih 2 500 = 1 BIRA A ST,
A A S oG 203 TV = W B IR L S eI 3
5 =5 W BIE i S 8 &E O, U W o oT o 340k
TV =R W B R I, R A G TR 3 T R R K
f S FE 5 37,38 31 96 %0 , A i 37 & T ol HAE: 85
BB Z G, BB R AT AT B L b, R
WL N AR R AL B R, K 51 =N B
B,V T W B M AR L
B oC il 3T A R A B 5 HCA 4By 328
JE 3 X e, BT LA 3] Group 15 3% J0 i 1 91%
F)100% , 5 1R 8r 69 Group 1R il K B — b —
T W Bt ok PE A XF R . Group TTRE f 3 4 3 7T %8
A ok 5 ATk 5 B 45 R — 2. Group T ¥ oo i 1
M OY F 8% , ¥t G il 2 N 4% B 42% , ¥ g 3 A
58%~96% , Bl Group 111 th ¥» = I+ | F I & kI
41 Rk . 3 LA B4y T LUIA Sl ALS-C J5 ¥ 1 3
AR DAEAR S R
3.2 -0 EE SRR i STk 4 TR 4FAE

it ALS-CoF5 g S 8 J5 i g )2 47 A 43 2
3ANRIEZ RN E VAR T U4 - AR
E2H A B R AL LA )2 A2 00 B 240 R VDT 1
HAEE 2008 3SARAT S = R K2 F LA
W2 FE BB R FER R BB RFE R I . 155
5% BH 1T B A [5] i J2 47 4% doh E A D6 9ok g K T ik
fiE, W& 10. 45 8 7R v — 8 S B T A7 DL it R
THk 580, b = 1 W B BTk 25% , Vb = W B BTk



180 HiBR B 27

http://www.earth-science.net

46 %

®3 REAMBEEHEDREDSE

Table 3 Biomarker parameters of crude oils in the Raoyang depression

£ R I JE L i R, R, Ry R, Rs R R, Ry
1 5 30211 #1+ E.s) 5 B 0.14 0.86 3.93 0.22 0.47 0.08 0.52 0.71
2 P 1 E,s, Fam 0.13 1.05 4.18 0.22 0.42 0.07 0.48 0.65
3 PEHI 10-25 41 E,s, Fa 0.16 0.95 4.18 0.22 0.45 0.07 0.56 0.74
4 #5913 Eos; 7o B 0.14 1.03 4.86 0.18 0.50 0.06 0.54 0.72
5 s 32-53F Nm REE 0.16 0.84 2.59 0.25 0.39 0.09 0.48 0.68
6 B4 36-30 &4 1 3 Ng i 0.16 0.83 2.85 0.25 0.39 0.10 0.48 0.66
7 B 27-18 3 Ng Rl 0.15 0.81 2.69 0.27 0.40 0.10 0.47 0.69
8 5 30-226 &1 H Esd i B 0.12 0.73 2.61 0.26 0.38 0.09 0.51 0.74
9 414 Eyd REE 0.14 0.84 2.96 0.24 0.42 0.11 0.54 0.67
10 ] 9 It Eyd J\HLE 0.17 0.85 2.57 0.25 0.40 0.09 0.46 0.66
11 T 495 Esd v 0.13 0.70 2.31 0.28 0.37 0.09 0.50 0.72
12 1219 Eos i 0.29 1.17 1.79 0.29 0.31 0.11 0.51 0.60
13 1119 Eos, T 0.22 1.30 1.82 0.30 0.35 0.13 0.52 0.61
14 1, 95-28 3F Eid MO 0.23 1.23 2.08 0.28 0.33 0.18 0.46 0.62
15 T 814 Eosy I\ 0.26 0.91 1.49 0.53 0.38 0.16 0.47 0.49
16 75 6-9 &1 H Ess) M 0.30 1.39 1.59 0.30 0.29 0.19 0.50 0.63
17 4254 E.s, M 0.24 1.32 1.98 0.32 0.33 0.12 0.49 0.63
18 74 36-18 JF: Esd M 0.31 1.45 1.45 0.32 0.27 0.10 0.48 0.61
19 75 20 I Jrw W 0.35 1.32 1.44 0.33 0.28 0.15 0.46 0.65
20 T4 ¢ Jrw T e 0.20 1.14 1.82 0.30 0.35 0.08 0.50 0.53
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26 #1079 Esd itk 0.19 0.72 1.72 0.38 0.38 0.15 0.48 0.53
27 ] 213 & Esd 1] Ji] 0.25 0.86 1.78 0.50 0.32 0.11 0.45 0.49
28 T 93 R Eos T 0.16 0.64 1.38 0.35 0.23 0.11 0.44 0.48
29 i 65 It Eos i 0.28 0.95 1.35 0.40 0.31 0.25 0.61 0.47
30 i 2-343F Eos e 0.33 1.13 1.41 0.42 0.34 0.22 0.54 0.49
31 R 49-9 3 Ng v 0.29 1.01 0.92 0.41 0.22 0.23 0.51 0.48
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35 £ 802 € T 0.28 1.31 0.90 0.43 0.17 0.20 0.45 0.40
36 T 834 1 Jrw T 0.45 1.27 0.72 0.38 0.07 0.15 0.43 0.36
37 £ 85 3t 0 T 0.35 1.61 0.63 0.35 0.12 0.12 0.44 0.38
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