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Fig. 1 Location map and stratigraphic column of the Zhuyi Depression
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Fig. 2 Distribution of crude oil samples in the Zhuyi Depression
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Fig. 3 Horizon distribution of crude oil samples in the Zhuyi Depression



46 Marine Geology Frontiers I ¥ L Ji iy IF

20194 1 A

R 45 5 4 M e T B ds K R Bk — b B R
T AR A BB K L O 0. 73~0.97 g/em®,
YI{E M 0. 86 g/cm®, FE/AEIX A F 0. 80~0. 92
g/em’, (HRESh BB 80% (I8 4.5) . MR M %
V43 A 7 AT LA L WF 5 X AR B I b %
V43 ZEhR A T LA 3 S BE BT A T S A
T (R DI H VRO R R A
W7T%,

160

A B
DN % O
S & S

140
120
1
47
40
) | B
o N

BEAT I A

KT AT 0. 80~0. 83 g/cm® 3 HLAR T
200 m®/m? JELih A58 5k
B4 BHR—4BEERERSE
Fig. 4 Distribution of crude oil types in Zhuyi Depression

x AT
4500 o mITEE
4000 o B

= & MG
~ 3500 =

i x bl

% 3000 - Y re

m 2500) 4 + B
20000 0 XK Kuww TENRRAS---- 2} ______
1500 O&X
1000

070 075 0.80 0.85 0.90 095 1.00

140

120
AA

* BESEM G
oL
° FHAE
A M MG
60 | HVBE
= G AEim

+ Y1 f5
5 Gl

0.70 0.75 0.80 0.85 0.90 0.95 1.00
B E/(g/em’)

TH LR/ C
S
(=1

el
[=1

BS5 H—YEREHZE-FE/ZE-HEEEXR
Fig. 5 Relationship between oil density-depth and

density-reservoir temperature in Zhuyi Depression

x1 FEHEZEESEEEH6,17])
Table 1 Classification of crude oil according to density
(from references [16,17])
2 JE I % B/ (g/em® .20 'C)
EENT I =0.75~0. 80
A =0.8~0. 83
LY =0.83~0. 87
Hh =0.87~0.92
i =0.92~1.0
A =1.0

o AF M IOt >210~1 200 m®/m?
em® ;IR R 1. 75

s B <0. 83 g/

3 R A3 A AR

b7 e YT R o o o L B = S S TR U
A1 R I 5) I 35 Vit 70 3R 5 T 32 185 0 o 7 3R 2
K J s AR R S L W] ad AT DL B
23 e 5 A A AR <2 km H LA
A I O U1 7 o 2 WA i 1 IO 9 TR A
LA — 8 W o0 A AL < 2 M B i % B2 DA 3 B
DX pe) ot L X% R 4 hn i B W, %% R 0. 81
g/cm® BEWHG 2 0. 91 g/cm? 5 fili 3= M1 F4 [F] K A7
TEAH [F] i #4191 B X 59 % B B L P B E
0.84 g/em’ , MEX HEH E, N 0.87 g/cm®; P4
VL 1T o R LT T o ity o B M L AR v P T
ST RS B (A 6)

A D o RE 5 e A 2R

TR— 4l B3 i 4 2 23 A PR Sk /s 12 XDk
0 JEE AR AV R 1 3 A 22 5 U A LI
A AR R LRI T B2 2R . AR SORE MU AR e
YA T 75 TR AR i G A [+ 288 Y i ¢ 32 A9 42 Al 4
FH S HGrp JUAR PR R 2 A0 455 i PSR I A L T
e R R 225 TR 7R R O LR R A FOK R AVE T

= B &

B — 34 B B A I 32 2 A A 25N 1D 2
26 i H ¥ 2 BRUT A b Bl )2 b BEAT 3% 48D
247~324 g/m’  BEAT I A LB R L A O R
fi&. 7 0.73 ~0.81 g/em’ . K W58 K #h T
Mo ER AL 27 Uk 3 B L BEAT I 3 20 LR 38k AL

4.1 BRITHFE



#5358 1M FE TR 4 L BRYTL T A M Bk — ) D5 4 4 A B L N 47
t TEMME) T
\ \ ™ 2% ‘ B
- 0.81 S ‘ﬂ# \
0815 =
— g " P
~ % f g 0.8‘22
L]
X ) . 0.843 0.843
2, ﬁ.aﬁ 0.846 / '
=% :
A
! 0.854 Q‘b& /
/ noss g s’/ o002
\, 0.958-0 O'Bsi . 0.{!85 / » o-0.888
:;y"ﬂ .\. gee ©0.897 &
‘ﬁ_rjf/A\\\;))/’ﬁ Eaﬂlﬁm%g\ww\éww/f P4
= = ] : /(g/em?) 0.909 \
:3 i 5*13 Pl == T W 0'7¢828 0.9615
0841 %
0.845 Y 0.9577
& {asa B «\ 0.9405 0.9145
0828 . .
¢ 0225 *15% ?‘ 0.9235
e o
0.6687.‘;0 o = o 0.94 4,*
— ——-\'Q% P Taed = 0.2207 g » .
Zi
- Q‘Q /"} 869 it 0‘929 2 &Q‘ /
>, ,/*# 0873 L ‘e # _
> .;JV 0.8195 2 / B LG

Eo6 F—HEEEEEFESR

Fig. 6 Horizontal distribution of crude oil density in Zhuyi Depression
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Fig. 7 Biomarker characteristics of condensate oil in the Huizhou 26 Oilfield
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DENSITY DISTRIBUTION OF CRUDE OIL IN THE ZHUYI DEPRESSION
OF PEARL RIVER MOUTH BASIN AND CONTROL FACTORS

XIONG Wanlin, ZHU Junzhang, SHI Yang, YANG Xingye, ZHENG Yangdi, ZHAI Puqgiang
(Shenzhen Branch of CNOOC Ltd. , Shenzhen 518054, China)

Abstract: The Zhuyi Depression contributes the most of oil reserve in the Pearl River Mouth Basin. In
order to confirm the distribution pattern and the control factors of different oil types in the target are-
a, 261 crude oil density data from 79 wells are collected in this paper. Through careful study, it is ob-
served that the density of oil changes in a wide range from light oil (140 samples) to medium oil (57
samples) , with a minor of condensate (13 samples) and heavy oil (51 samples). The light to medium
is distributed almost in all the oil fields, while the condensate is only distributed in the upper Zhujiang
Formation of the Huizhou 26 oil field. Heavy oil is found in the upper Zhujiang Formation and the
shallower reservoirs in the Enping Sag, Xijiang Sag and the Liuhua oil field of Huizhou Sag. Although
the data covers a long depth range vertically, they are all less than 2000 meters in depth and the reser-
voir temperature is below 85 ‘C. The condensate oil is the product of the shallow lacustrine-swamp
source rock in a maturity stage and the density is obviously controlled by the type of source rock. Den-
sity of light-medium oil is controlled by both the oil types and maturity. Comparing to the shallow-
semi-deep lacustrine oil, shallow lacustrine-swamp oil and the mixture of the semi-deep-deep lacus-
trine oil, the deep lacustrine oil has the heaviest density. Crude oil density declines with the increase
in oil maturity. The density of heavy oil is mainly controlled by biodegradation and water washing.
Both of the two factors can consume the lighter component of oil, and made it heavier. Through the a-
nalysis above, we can predict the oil types of main target formation according to the location and tem-
peratures of the formation. The results could be used for the resource assessment and production pre-
diction.

Key words: Zhuyi Depression; crude oil density; condensate oil; heavy oil; Pearl River Mouth Basin



