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Primary migration and the secondary redistribution model of oil and gas
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Fig. 2 Tectonic map of Xijiang Depression in Eocene Wenchang period and the locations of structural trap XJ A and XJ B
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Fig. 4 Microscopic plates for Paleogene sandstone and mudstone
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Table 1 The height of oil column required to

different pore radius
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Fig. 6 Mercury injection data for different Paleogene pore throat system



5 33 % 4 10 ) X3 B 4 U AR IR KB B A R T N R

45

5.2%~8.6%;HZ3 3 3 755. 19 m B JE AL Y
BERR 177X 10 ° pm?®, X B % FOE 32 2 5Tk
Y B8 FL I 53 A5 DX H] 2 2. 5~4. 0 pm, L MR 53 A5
FEAE— 1. 6~4. 0 pm BYUEAE X [H] , 73 A7 4556 2h
8.9% ~13.9%;LF1 H 3 446 m I AKE 518
BERR A3X10 P pm® X B i R 2 TTEE H
B FL I A3 A5 X 18] A 6. 3~16. 0 e, LIRS A5 77 15
— A~ 4~10 pm P X R, 43 A 3Ry 9.5 %6 ~
10. 5% s LF2 3 4 156. 76 m WJE A FRE 5L 08 5 %
N 200X 10 7 pm® , %98 15 AGE = STERAE B9 AL
M 23 A7 DX 6] 24 10~25 o, FLIE 43 75 47 7€ — 4> 10
~25 pm [ WA X 8], 43 A R Ry 6.9 ~
8. 6% ;XJ3 JF 4 193 m TR AL HE 5 (195 15 2 K /)N
PLZ TR TE R0 X 8 38 AR 32 2 ok A 9 AL
W 3 A7 X 8] K 62 ~81 pm, S A LR Ay 0. 24 % ~
0. 74 %  FLUGE S A FEAE 2 AW (E X)L 5 1 AN (E
1 FL I 43 A IXC[A] 2 0. 022 ~0. 066 e, 53 A 451 32
5. 2% ~5.8% %8 2 1~ 0. 29~0. 60 pm, 431
PN 6.9%~13.9%;:XJ1 H 4 211. 5 m BEEF L
FER B AN 39. 410 ° pm®, X B 35 R+
B DT HRAE F A FL I 53 A DX 3] 2 25 ~ 63 pm, L M
I AAFAE— 25~63 pm BYUE{A X ] . 43 A A5 3
K T.0%~11.7% s XJ1 H 4 584 m R EEALEE G Y
B RN 247X10 ° pm? L X5 1E ARG T 5Tk AR
FH B AL 53 A5 X JH] 2 10~ 25 g, £L W 53 45 47 7E
— A~ 10~25 pm (IR DX [B] , 50 AR A5 R N 13,024
~18.0%.,

XF LA b S B He ok B8Rk %) 45 i A7 % b 43 Hr e]
DL - O XY L0 53 A X [R] Ay PR (R 28 7R H 5 X)
B AR 2 DT AR AR Y L ik 43 A X 1R) A — 3K
Aef o U DX ) A AL MR A2 << 2.5 pm MR8
R 2 (RO TEXF LM RGN B
FH AR K 5 W IXC ] 1) LWk 42 =>2. 5 o, U
AR (995 355 A X BT 0 AR X R LMk RS N
H 32 #BH SR /N (& 6a.6b,6d-1) ; @ 24 FL Ik 43 #i
X ] Ay XU (R 24 AR 1), o WA T IXC [ 174 L o 2 A28 34
<2.5 pm, H I A A — W DX [A] 5 X2 0E R F
B TR AE FH G LG 2 42 X R AH — St i i ) B
B AR B 22 A5 2 AW X ] 5 X 8 5 R &
BETTHERAE FH Y L0 X [R] AR — B, B X 8 s R
A 32 5T ERAE FH A L 0 DX R 4B A KL B 0 AT
SREARMK (] 6c.7a)

80

70

60

50

40

30

BB R T %

20

10

0

BB R TTH %

40

30

20

10

60

FLIESI IR I%
— BEETE%

FLIGE 534 X 8]/ pum
(a)XJ3,4193 m

== LM ST %
—— BB %

‘i

Lrnomoonomo
— T o

FLIGE 5340 X 8]/ um
(b)XJ1,4211.5m

80

70

60

50

80

| IR AR
gt

70

60

FLIE 434 X 8]/ pum
() XT1,4584m

FLIBE A3 A2 1%

FL I AT A 221 %

FL B A3 A2 1%

Bl 7 WL AMSEMELBMERNERTRSE

Fig. 7 Characteristics of the mercury injection

data of XJ A and XJ B structure



46 Marine Geology Frontiers

V6 VF b 5 R VR 2017 4F 10 A

ST 1R 2 A S B4 B 4 SR T LS — A
T R £5 38 % ] 15 38 2 5 5 kA A AL
U X i) AT 68 L L FL I 42 =2, 5 o FL %R 2%
AL I A R SR E R
) 21

S H PV A 3 PG UT B 3 0 JE SR R
T L0 R B PUUT B H 37 4 500 m VI f9BF  FL
I I I S i (2K 00, L5 0 98 3 2 e
TR A P LI 4 X 1) R — B %8 1 R
TR LI A2 0T LA S 16 pm L) | BB R
B TAPGIT A AT 4 000 m DL HORE A 2L IR
4307 I 18] Sy XL 1286 70, 2 A e {1 I (] 5 %F 3% 1%
S 9 TR D 99 LI I (] 3 R — 5, 1 3 1
B, LRI W) VS RS ML) 7E T YT B A 1 —
0097 1 B /I R B8 0 O S 1) 7 VT 3

1 R 0 3l FEE (18T T

3.2 MEMMEIHMSVREBREINYREF
=

M i S5 36 4 <52 0 K dl ok &L PG VL B A
4000 mFE LT KR bl 095 2 AL R AR 1.4~
12.3 pm, de KALMEE AR 5. 33~35.5 pm; VYL
A F3E 4 000 m B BELUR R 0 B fLE 42
0.266 pm, e KFLMEFE4EH 0. 823 pm, X FiRE
7R S 36 1) S I L e~ A Al R A ek R A SR 1Y
Proa T LARE A PH VL B 3 T2 0 R 08 i A /9 B
AN BE R SR AT A YL L 0. 49~ 3. 3 m, P4 il A
PR R 1. 43~13.9 ms PUIL A M SRR 00 1K
Xt IR A R/ e B SR 21,3 m, P R R i
FoRJE 66 m(F8 2),

x2 AT AMESHEILBHAGEAMRSFMERBESR

Table 2 The statistics of required height demanding and pore throat characteristics of XJ A and X]J B structures

BER K -390 S (L M /N T ST T
e R AREE 0 ﬁF/MPajj j;,ui +Z,Z ﬁrﬁlxni;/m %?E/m R
XJ3 4193 9.6 / 0.893 0. 266 0.823 21.3 66 K
XJ1 4 584 13. 4 247 0.021 12.3 35.5 0.49 1.43 Wz
XJ1 4328 13.1 9.6 0.138 1.4 5.33 3.3 12.5 2
XJ1 4 318 7.2 3.5 0.138 1.26 5.33 3.3 13.9 2
XJ1 4 236 10. 4 15.1 0.096 2.12 7.2 2.4 8.3 Wz
XJ1 4 211.5 15.3 39.4 0. 069 2.57 10. 68 1.6 6.8 2
MEEBRE AT XT3 JHIR AR & & B Bk WE rm| B Wi |7

Wi b & H LR /N, B2 R B KR AE 10

m DR s B 75 XT1 S0 L % B LB 4 o = e —

by 2 B P BB X K B JEE B A A - =

10 m DA _b 3025 B il Je e /N T R 8 B oK (&L 8 N 5 4 840

9) s b A RIASE R, A8 1o 34 252 14 T i A AH X R AL 3 f'ﬂ B | 4ol

ot 2 7 1 b A AR B A R T 0 V5 VL B A i — )

B I B AR (100 4880 [t

1 g 5ihie

TE LA B GOWL 23 A 1 Bl B AT A 3 R0R
O AH R AL FLIGE 55 B MU B D 1A K 7 2 PRAIE T I
15 A B 24> T B R s @) Wiz B8 A At Tk

()XI33 (b)XT13

8 HHHEKE
Fig. 8 Lithological column of the Paleogene



5 33 % 5 10 ) XU B 45 IR RN ANNIRIE A 0 B R R 47
20 X3 EH S E —_— - XI R s st E L0
I8 4700 18 4900
16+ 4680 16 14 4880

g17] dee0 8 g1 B
(10 ﬁiggg% @l 2> A emgll 4820 =
i 8 3600~ o 6 4500 %
4 4580 4 4780
: b i
0 : . NN S A 4540 B b B B o o e
s o T s § &G S &
S oy N F &GS S
«gﬁ%ﬁ’»& )”%ﬁ&’ R &%&%@)&gﬁ&% R @‘%‘)‘gﬁ - & \\4& & W A | TR
EARS 2D — & F —

(a)XI3HHIRER & 18 B 437 AP AIE
B9

(D) XTIHFIRER & 18 B 437 P AE

BT A #E 5T B #EMABRY K E E 5 7 AEXT L

Fig. 9 Thickness distribution patterns of the root sand body between XJ A and XJ B structure

XJ2JF XT3

HE e [c®o] L1
BAREE CPWBIE  RERBE OB B BREAM R mE

& 10

BILAMESATIBAERAMSERMBEX LT

Fig. 10  Oil and gas accumulation models of XJ A and XJ B structural traps

TE T CRE TS B s Ol I & R N B E WD s
oA RX A O I B S R A A

FEZ5 W b o B o 32 B AR 45 A o 2 X 0
I LB B AR . IR 45 o B2 s L
RS B 12 fik A7 A5 R DR+ <A BE DR MLAE 1) S i
I8 WU 2 5l BE T A D OARRE 1) S SRR 22 AN A
TR B s FA SR 45 0 )% I
AT LLAY S G 1) DR AR G RLAL W D 1A R
ALY LR . 5PV B MRS, PV A W
AAER I Y IR AL T5 1) L JE TR A IR s D
U 1) W0 JOOHE R 400 UK 0 A% AT 0 A L A2 i DLy
T A A A DX e e 5 7 1) R s YA I 3
B ERE A IX

2% 30k

(1]

[2]

[3]

[4]

[5]

[6]

PSP T IO i R - 2 1 i e Y I L R S
$.,2011,10(5) :15-17.

AL kSR AR I RIS B BN B R L) . A
%% ,2007,14(4) :132-141.

S8 IRER. I E B R AR Aams
KARZ T .2005,26(3) :263-268.

AL, 5k 4 . i SRR B AL 5 52 B O e B O SELT .
R 7K .2014,36(1) :181-183.

Wilson H H. Time of hydrocarbon expulsion, paradox for
geologists and geochemists[ J]. AAPG Bull, 1975, 61;407-
415.

Levorsen A L. Geology of petroleum[ M]. 2nd ed. San Fran-
cisco: W H Freeman,1967.724.



48 Marine Geology Frontiers IV Hb 5 5 ¥t 2017 4 10 A

(7] APz, 2445 45 il A8 A8 rh % 3l A 9 S B AUR [T . (161  FEfBIL. B8 55 th il Wk aE B i 5 1 & 4 25 BORRAELT .
MR .2012,33(1) :18-24. A7 M S2 I LB L 2009, 33(5) :455-460.
[8] @ zak. WL Amm Aol hEE Ll , C17] 5B, el %, 2228, ik a) R 2 B — Ay ks &
1999,13(3):198-199. iy 2 2 — 0. AR 5 I & 1994, 21(1) : 20-26.
[9] Mot i fnd: & WA VG TT 3= A X R 45 1R R i < (18] Zwezs. A wis B msh 2 55 &0 ] A%
R A AE R 0 1 A M (D] o B W<, 2008, 20(5) . #%.2001,22(6) :24-28.
287-292. (197 ZEfes. AW vas B HLE BT (). 3 86 4 3 b 5T . 2005,
[10] e, VRS B, oK IR . VUL B b R R R R TG 26(3):331-334.
(I A KR A 24 YO0 A i 2 B 22 4], 2010, 32(2) [20]  ZE4R-F, o b 45 o 0 W HE. I SO0 34048 B 3l 18 10 2 0 ) 9y
236-239. PR S 96 A € [T, M 17 4% , 2005, 12(4) :507-514.
(110 R3cH R, KL BRI O AT FEm s R E (210 pefear , JRUBr #6585, i/ 2 i 308 55 55 28 Tl RO
Y & Koz BpX[T]. B 1R, 2014,26(6) :14-20. AL S BE IR s A L. b B G oK 24 B SR B2 R
[12] T 2.5 RILWER k—-WHEEILEENERCEA 2013,37(5) :28-37.
YR A PR AR B A R W 1 D, v O 13k A, 2015, 27 (5) [22] B, ORET I HE. W as B HLH 52 8 05 i 19
21-26. F9EL)]. ML F 7K ,2014,36(1) :181-183.
[13] ZEWduk. A5 KRR S BRI Al 5 (23] AF 778 #H, £ A AFRESDERIMER KE S
% ,2000,27(4) :3-9. Pl R R R B 7 2 [T P8 % R AE 4 AR A
[14] &8, kKM M EBIRIR L ERHERLIT] AWl Jiit,2016,31(3):23-29.
5 RS M, 2005,26(3) :263-268. [24] #BWAE R A L. EEABUED AL R RE
[15] ZefEMR, o« s RSt LI B aim B RFAE B AL LT ], Bk A2, 2016, 41(3) :434-439.

Hb 5, 2008,29(6) . 775-777.

THE MAIN CONTROL FACTORS ON EFFECTIVE PALEOGENE
PRIMARY OIL AND GAS MIGRATION:A COMPARATIVE
STUDY OF EXPLORATION RESULTS FROM XIJIANG A AND
XIJIANG B STRUCTURAL TRAPS,ZHUJIANGKOU BASIN

L.IU Daoli,DU Zhongming, XU Xinming, WU Jing,ZHANG Qin,

TAO Yu,DONG Wei,CHEN Shenghong
(Shenzhen Branch of CNOOC (China) Limited, Shenzhen 518054 ,China)

Abstract: Based upon the exploration data from the major Xijiang depression, we put forward in this
paper the two concepts of effective primary migration and effective primary migration area. The effec-
tive primary migration of oil and gas depends upon the capability of remigration or secondary migration
of oil and gas after charging into the sand body close to the source rocks. The effectiveness is depen-
ding on two main factors:one is the occurrence of large-scale sand body near the hydrocarbon source
rock and the other is the availability of coarse pore throats within the sand body. The former will de-
cide if there is enough oil and gas for effective primary migration,the latter determines the priority of
filling direction of oil and gas. Based on this working hypothesis, we made a comparison between the
Xijiang A and Xijiang B structural traps with the exploration results available and discussed the failure
of exploration in the Xijiang A region. The conclusion may help further understanding the Paleogene
hydrocarbon accumulation in this region and provide a case for the endeavor to look for similar reser-
VOIrs.

Key words: primary migration; hydrocarbon source rocks; large-scale sand body; coarse pore throat;

Paleogene



