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Abstract : Study of the contribution from Enping Formation to oil accumulation in Zhuyi depression has an important application
value to the enlargement of exploration area and the discovery of new reserves, and the related research is less. In this paper,
the correlation of oil and source rock in Zhu [ depression, Pearl River Mouth Basin is discussed first, and then the relative
contribution of source rock in the Eocene to Oligocene Enping Formation (Ee) was investigated by combining end-member oil
mixing experiment and biomarkers absolute concentrations. Oil-source correlation results show that the oils in Zhu [ depres-
sion can be divided into three classes. The first class derived from Eocene deep-water lacustrine Wenchang Formation (Ew)
mainly distributes in Huilu low uplift, Panyu 4 sag and Liuhua uplift, etc. The second class derived from the Ee distributes on-
ly in the northern of Huizhou sag. The third class (mixed oils) derived from both the Ew and the Ee distributes in the southern
of Huizhou sag and Enping sag. End-member oil mixing experiment shows that the plate established by concentration and geo-
chemical indexes, such as steranes and terpanes concentration, was suitable to indicate the relative contribution of two types of
source rock in Zhu [ depression. Results show that mudstones in the Ew was the main source rock in Zhu [ depression, the
relative contribution of the Ee is only appear in the Huizhou sag and Enping sag.

Key words: oil-source correlation; Enping Formation; relative contribution; end-member oil mixing experiment; Zhu [ de-

pression; petroleum geology; geochemisity.
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Fig.1 Location. tectonic units and sampled wells of Zhu | depression
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Fig.2 Rock evaluation data of source rocks from the Ew

and Ee in Zhu | depression
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Table 1 Geochemical parameters comparison of source rock from the Ew and Ee in Zhu [ depression
SR U1 4 TOC Pr/Ph TeT/CyH  CrS/CaS (L“;((jffl/ Bi/Cs H C30S/C29S
B =F M1 5 1.75 4.40 0.08 0.74 1.76 0.06 0.22
S M 5.12 3.15 0.16 0.55 3.32 0.91 0.15
BOE4 PEIT M A 2.32 2.45 0.08 0.53 1.82 0.72 0.14
BOF- MG 3.23 2.72 0.11 0.64 2.37 2.66 0.15
e 3.68 3.27 0.12 0.60 2.55 0.97 0.16
i =F 1 5 2.42 3.43 0.05 0.75 0.94 0.05 0.34
- [iRaREIl 4.56 2.17 0.05 0.76 1.73 0.22 0.15
- BV MG 1.30 1.10 0.14 1.00 1.22 0.57 0.19
A 2.80 2.63 0.06 0.80 1.22 0.20 0.26
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Fig.3 Biomarker concentrations and composition features of oils in Zhu | depression
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Table 2 Main biomarker concentrations of the three oil classes in Zhu 1 depression

i H IE e 5 2 i ot FI i ot =Bl e Cyo-4- L bt WAL AR Ji
451 331.18 2.85 8.39 1.17 0.69 0.29 0.030
55 2 JJE 479.06 1.62 0.81 0.09 0.18 IR 0.013
o5 3 KI5 499.02 2.68 2.23 0.46 0.29 0.14 0.050
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Table 3 Geochemical parameters comparison of the three oil classes in Zhu [ Depression

SRS i i Pr/Ph C(z/gl ’:L(:’T/T (S;ITFT/ TT/PT  CwDH/CpH  CyS/CsS  Bi/CyuH
BN U B T 2 2.68 0.51 0.35 0.18 0.10 1.43 0.22
e B AR 2.23 0.58 0.48 0.14 0.15 0.75 0.15
®1% T IR & 1.56 0.53 0.32 0.19 0.10 1.05 0.05
T ME 2.12 0.55 0.40 0.17 0.12 0.98 0.13
T 1 2.53 0.84 1.19 0.31 0.11 1.65 1.54
ERES SO M P % 2.44 0.81 0.75 0.39 0.22 0.98 1.47
RELIEN 2.47 0.81 0.87 0.37 0.19 1.16 1.49
ERES HUMN M L 4.83 10.79 21.76 0.30 0.15 0.08 0.71

W TT. = IRMEJe s PT. R IR b s DH. 3 HEZE B8 s HL A2 5% 5 Ca0 S, Cao-4-HT 3 8§ 2 5 SOHLI 5 4% 5 BiL XURE FA B¢

26.61 mPa « s, FZ 5041 76 BB R B 4 A5
X550 2 RIFIM A HZ10 A, 2% B F0ORS B2 57 3
B350 0.78 g/cm® il 3.00 mPa « s, 34 T 2 1]
FAdLER s 25 3 2 J5uh 4% XJ1.XJ2.XJ3, HZ3, HZ5,
HZ6 \HZ7 EP3 EPA S5iilFE , 9% FE FIURG B 24 {1 43
524 0.84 g/cm® 1 15.46 mPa » s, 34340 78 2 M 1
B4 i 0 R RELST T B . 3 288 D o AN [ A s ) 40 %o 5
e 2 FroR 55 1 2SR Y A bR ek B i s T 2
2, H A% 2 il e W BE R 2,850 X 107, B M KN
10.250 X107, IR BE A 0.690 X107, Cyy-4- I 3 5
FEh0.290 X107, BUFEAN K€ 40,030 X107 5 55 2 2K it
AT AR TE S | S B 2 L BRI Jo R UURE B o 1) 4 XoF
S A ALy 1,620 X107, 1.080X 10 *,0.180 X
107311 0.013 X 10, Cyo-4-H 3 §§§ g JLF- B AT 46 1
R ) 5% 1E A8 e e 0 OBUAE s Joe A, 265 3 28 g vp A
PRy 4t & A TR 2 285l Z ).

Bk 1 B v AN () o 2% S 3 19 A b 4 R B A 7 A
&2 5,3 RIE 0 H AL 2 8O0 L LR 358 1 K
B Pr/Ph, Cyy ~ Cop- = I ilili 52/ Coy ~ Coo- = H il
Bt Coro- = IR e/ Co- = BN 8 . = FR0 g/ 1 2R il
Bt Coo- B HERE Bt/ Coo-FE 5t Cyo-4- 1 JE 15 6/ Co -
WS e 0 RCA 48 J5 / Cao-%E %2 43 311 A 2,12, 0. 55,
0.40,0.17.,0.12,0.98 F1 0.13. X 2 il tf Cyy ~ Coo-
aaa 20R-FI] 5 e 52 “ V7 FH 0 A, Coo-4- H L 8 e
FAS B B R IVAR N £ & L Cry ~ Cop- = R kg A X 55
AR T Coy ~ Cop- = IR BE o Cou - VU 201 2 AH XT 55

8T Cos- = I BE, Cos -5 2Pl b2 5 85 (HD-FH4M &
Bt 1 ELABL /N, JLTAS & RURE R BE. 275 2 2R DU &
IR T L T A SR SR R e b B BE R B
AT S HE AR, LA & Cyo-4-H B 5, Crp ~Coy-
ZIRBEBERIRT Coy ~ Cos- = R bt F= & o Cou- DU IR 1
B F R 2 B 8 1 T Cop- = BRI B8 31X 2K B3 Y Pr/
Ph,Cyy ~ Cop- = IR BE/Cos ~ Cos- = FR &g . Cro-=
IR IE / Co - = R e L = FR BE /0 30 1 %ot Cyp -
HEZE Ie / Coo 72 Bt Coo—4-FH 3§55 Jg / Co B JU) 55 5 A
MR/ Coo g2 J5E 53 31 4.83.10.79.,21.76,0.30,
0.15.0.08F1 0.71.%% 3 K 1Y Pr/Ph.Ciy ~Cop-—
IR E / Coy ~ Cop- = FRMELE . Cro- = IR FE / Cos - = FF
i BE = FRE e/ IR Tt L Cao - B HEZE S8/ Cao -5 Bt
Cao-4- M 1658 / Cog - IV £55 %65 F1OBURE B o2 / Co 8 B
I3 BIN 2.47.,0.81,0.87,0.37,0.19,1.16 F1 1.49, 31X
SO SR 22 TR 2 e 2 ).

3.1.3 GHiEXTLE  RIEWERIEA 3 Ak
PR RURRAE , 7 0 ) Cry ~ Co- =BG BE/ Coy ~Cop-=
RMEBE L Cro- = R B2/ Cos- = IR B2 L SUFE AL B2/ Cso -
FEIE B BEGE /A e . = BRI ot/ PR ot | Cyo- EE HEZE
Pt/ Cao-FEIE RN Cyo-4-H L 55 Jt/ Cog -] S 02 55 A7 2K
AT IEST L AE bR, L Cry ~ Coo- = BRI B8/ Coy ~ Co-
ZIRE BE L Cro- = FRE BE/ Cop- = FR MG i L BUAE A ot/
Cao— A2 Jt | Cyo -4~ F 5§ It/ Cog - £55 B2 . = 31 105 Jo/
I B S i A AT IR YR AT BIL BT Y R IR G B
bt/ BEFR 7R IR IR DR R B 19 8 b3 J o L Coo - HE
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Fig.4 Oil-source correlation of Zhu | depression

B AR AR I ER AL 22 2 B0 s DA AR AN ) B it A A

FEIE / Coo 75 958 W I 1 30 RV VR ML B A 38
BRI B 56T e an i 4 TR,

EARRE A M 1 KEMA C\y ~Cyp-—3F
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3 R GRS 1 A7 48 7 BT 24118 78 A 42 5 5
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3.2 B ARIESEREX STk
3.2.1 ImiTil RS L &5 R HZSA kK
H SCE 2 R R A HZ10 hRE R A B4
VR AR IR0 T 0 A2 3 75 A 9 R 2 5 1T DAAE Ry
Ui G M, R A 4R SOME B0k — AT B TR G
(GC X GC-TOFMS) X H 41 i1 958 18 43 CJBd B3k 1E #4) ¢

B REAT T VRSB, o AT 45 R AR 5 B 7. W]

oG HZ8A & A B 2 0 = B bt . DU PR 5 b . T
IR g S5 A b, L £S5 0 28 4 X 5 BN 10,20 <1077,
Ui Il HZ10 i 28 40 % & AU 1.08 X 107°. 49
PR L, BTOE O OE R RO, B RS B 2 ok
0.89 g/cm® Fl 37.00 mPa « s, i [d {7 2 40 W& K
—26.6%0(8" Copp» I A 5 5 48 003, 25 BE FIORY
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AR A A B A LT A Cao-4-H L 5 %08 L Cor-
BRI 5 It L Cog ~ Cop- = IR £ 1 Cry ~ Cos—%b B 5t
WEAR L3 /0N s HZ10 A D0 6T 5 48 7 il U8 =1 45 4 9
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Fig.5 Composition comparison of saturated hydrocarbons (without normal-alkanes) of two end-member oils in Zhu [ de-

pression using GCX GC-TOFMS total ion chromatogram
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Fig.6 Mixing ratio plate of oils in Zhu | depression
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