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Abstract: The sedimentary-tectonic evolution of Baodao sag in the Qiongdongnan basin is complex,
with many sets of source-reservoir-seal assemblages in Baodao sag, Qiongdongnan basin. The south-
north step-fault zone is the main oil and gas enrichment area in Baodao sag, the high-quality deltaic sand
bodies in the Third Member of the Lingshui Formation of Paleogene are the main target beds. Based on
the data of logging, seismic and geochemical data, this paper makes a comparative study on the static
factors of gas enrichment in the Third Member of Lingshui Formation, and expounds the difference of
gas dynamic accumulation by combining with basin simulation technology, the main control factors were
summarized. The results show that the methane content is low and the non-hydrocarbon gas content is
high in the northern step-fault zone, and the dry gas is the main gas in the southern step-fault zone. In
the northern part of the step-fault zone, the medium porosity and low permeability reservoirs are mainly
transported by T — type and Z — type mixed reservoirs, while in the southern part of the step-fault zone,
the medium porosity, low permeability and ultra-low permeability reservoirs are mainly transported by
7 — type reservoirs. The trap of block BD21 — 1 in the northern fault step zone was formed at the end of
the Sanya Formation, and the structural high point of the trap turned to the east-west direction, in the
early stage, the oil and gas generated in Yacheng Formation entered the reservoir through secondary
faults. The trap in the northern part of block YL10 — 6 in the southern fault step was characterized as a
small anticline trap at the Fy,, fault zone, which was formed at the end of the Sanya Formation and was
influenced by compressive stress at the late stage. The Third Member of Lingshui Formation in the
south-north step-fault zone experienced three stages of oil and gas charging. The gas differential
enrichment depends on the differences in hydrocarbon potential of sub-depression, enrichment degree
during primary migration, and preservation situation of secondary migration.
accumulation period; natural gas; reservoir;

Key words: differential enrichment mechanism;

Baodao sag; the south-north step-fault zone; the Third Member of Lingshui Formation; Qiongdongnan basin

W ity A T 2 S e GO 22 S A T IR YA

0 5|5

TR P A M A T TR ] VG G R L R TR AR AR
DURR A b, B 3 5 0 0 A & D S R 1 B 4R
HY Y, ZAHTE R C R A KBS H L Y13
RAEAM,L17,L18 SR RIS W™, PEBEE )
PR AR 1 e Je LA B b, 72 50408 58 Bk 9 S T 52 3, 2022
AEAE 52 5 1M B b 8 W B Al & BT IR )E TR KRR
fH——BD21 -1 KAV 4 g 7% X i &
AR TS R

AT 56 T B 7R T A i 5 0 11 LS T B e
P s A A B 5E L 9F HA BEAT T LI R JE R A A
T A JEORIE 5 o R 38 3R LA JR) 3 S A 1 22 SO Ok
MR 35 42 e R A T B A D R o S A R R R
Tl KRR H 5 W B = X B AR b 5 1T R
JEWi B AT KRS 22 5 & SR AL BRI 9T . Bt 5 M R
B R R R B R, X TR S MG AL

T, SCER L BRI B Y10 — 6 X He 5 b W
Bt BD21 — 1 DX 3 B & AH DL Y 2% 28 « I 30 3 o 7 24
KE HWZMaEAEGEL MR R E R LK
¥ 15 & 48 10 A 1 . DORR - A R
Z Mk B H DI SRR AR AR AR O B A, R AR
AR RN DL IR

R It 2E BT A 5T FE R L, AR SO 5T IX PN 4
TREAT T IEANEI AT IR S AT X 4 1T R
YL10 -6 -A.YL10-6 -B.YL10-6—-C #l YL10 -
6 —D s AT A% BTk, £5 G 43 B F 5 IX R b W Bl R
SR 22 5 VR L DU OA 5 2 () 288 78 4 b i) 5 4R
AT RS .

1 XEMRE =

0 MRS T B R A AL L TR Wl Bl R i 2%
e R 7 3t SR Rl AL U Y B R (] 1)



BHOMROR ARG BB D #5 54 %

2000

(q) Ses oepoeq ul vjea)s Jo WeIZ0)SIY IAISUSYIdwIod pue (e) ulseq ueusduop3uoi)) Jo jun [eanPnyS  [°Si]

(NERHSGEMHARGTEY () UFXHNEE LS 1H

W
G R A S ol e Xk Ul HY, N Wil O Bl Inl & = W T w;ﬁ EE L L) Ul MY
P 901" “ -
e el B B s B O P B O O ] LA LA
3 i
001 E ey ) /
00954 °°'L w0 0 \
W |%
Hy ¥ |l \
. o | i
Il
ww_ 06°€€4 081 +— Ed
| — | H?
@% A = | M|
— 3 — | : /
i 01°82{ *“L +— g |+
Bl ¥ — ¥
T | W [ — | ¥ [ —
L [N 7 I I O N I =TT ey
€0'€z] *°L
— | H
— &
cc1] os = 1'A
" L6101 %L =14 5
1 |||
¥ -01d ov i1
_ Mm_ 05014 °"p, |
A | ggg] of il
* 1L i
081 °°1 — 1 Ik
W |we| ¥
o1y 55 i |
| g | o fwyrsel @ [ 0[] J tht
WU B 135y |23 B _4 N q




%6l

EORMERE 55 ThUR I 0 M 5 5 6 o I DB Bl ol O AR B K 2 = B R AR R 22 e AR ML

2001

T8 TR P DR A B A AR )2 AR I 430 A B
BRI L AL (T o0 — Tyo) » B 58 B2 WAL (Tyo— Too) s
B K (Too— Too) s THT S = WAL (Too— Tso) ML
H(Too— Ty) WA (T — Ta) s LG HIGH
(Ty— To) ARG —HH G IR ARA (Toy— Tio)
(1) B e B A VR 7 I R IR TR 2
SRWEGE X F SRR S U6 B e 08 Sk A1 AH U8 5k v
TERRIR A

TR AR AR AR LR R T T 3 AN R v Ak
K B, 43 5910 A OB B o BB (T o0 — Tr ) o B 340 26 3 I Bk
(To— Too) FIHYBE Y B (Too ZAHN, BA T W
R RE AR B B B B R A e e b S
QA= A A 1 2 R NI A S e [l | Al R
PR s SR B B G 18 Sk 41 LA T A TR
R WOHT G A DAE R A DR L R
P Ry R K €6 )5 )23 U6 2 9 2 £ DR R 0 B
. PR E O 5 e W B IR @ . Wi 5
e [ BE B BE AR B Rp 2 1] G A B RE RO Al B kA
SETH R o T S B TR R R B B K A R R T
VTR, KB R = M b4 A b oh B R )2 R
R AP 5 e R SRR AR A R S TR Y
RIZE. Wt TRy ks s B Ak E R
B[ AEEA QNN E SR GRS = T
RS A R B K AR MR . M B B BE LR L X
S AL 15 32 B 5 5 o A B 4 3 R R RIS RO
T AR B i) DIV A e fFF o R A AER 0 e DA TR
R DT

2 BB FEFRASEEERN

A SCEEE I M | Bk fh 2 S 0 oRE, 45
G AR AR L5 G T T 5 1M B R L W
RAR T HBRAL 2 B2 5 1R R 2880 B AT AL
R R B KRR AT R 2 51,
2.1 RREHH

T 5 1 T T o AT A e W R AL,
4 it 76 ] A i A G R T B A DA S AR [ A
Shy 2 T T B A D) Ay D B 75 ] AT R DT B+ e AR
Vel AT, 32 2 4itt J2 280 S b g b K 4l — B . AR R W 5%
DX P TR S 4 I 9S40 A1 43 B CIEL 20« 6 T B e
B R A2 AR 2 R W2 R T
B =B, FEWiB A YL10 -6 — A fl YL10 -
6 BB KA =BLRIZNFE;YLIO -6 - C HTE
Bz 7K 4 = BEE DL R4 I AR R L B A2 YLL0 -
6 — D 43 B e B /K 4 — BE R 18 9 )2 AR K 4 = B
oty 388 i K R 2 RN 3 K 2 5 RS AR KT B A R AR R o A
BAYEG, HZ 0 IRR WAJZE . AR L J6E W s K
IR ML T R AT B AT .
22 RASEEHDES
2.2.1 RARAIIHALFHIE

AR B 5T DA b T B L4 A 87 AN KRR A
SRR 13 A KRR A B[R L 22 A i, T 40 B 1 7
HROE I RE R & R I A R R TR AR A3 W) i
TH S 6 0 VYT S BG 0 5E AR ELR SE G AR A
SRR FENS LS 0L SCik (27 ],

b 8 U Bty

=LA

T 8 T B 7

BD21-1-A | BD21-1-B | BD21-1-C | BD21-1-D | BD2I-1-E | BD2I-1-F

YL10-6-A|YL10-6-B|YL10-6-C |YL10-6-D

 Bkaisp | A | A | x| Ax | A | [ AxA| A | A | & |

[ A e

INEE INNERE

TR EE AR R v TR 2 T ORI R N SRR
B2 ERMEFEILHNERSSHE

Fig.2 Oil-gas distribution diagram of the south-north step-fault zone in Baodao sag
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Fig.3 Characteristics of natural gas components in the south-north step-fault zone of Baodao sag
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s % % % % %o %o %o %o
BD21-1-A 4092.4~4 154.0 66.54 6.05 27.14 0.38 —39.53 —28.42 —27.01 —26.13
BD21-1-B 4 268.5 60.65 9.47 28.99 2.32 —39.09 —29.76 —27.62 —26.39
It 4.479.5 69.82 14.11 15.89 0.43 —40.16 —30.42 —26.67 —25.81
'j BD21-1-C 4 218.5 41.38 8.54 48.83 0.06 —40.95 —28.81 —25.82 —24.96
g BD21-1-E 3 823.3 61.74 5.01 13.19 20.50 —40.59 —30.33 —27.41
# BD21-1-F 4 358.5~4369.0 36.89 4.31 58.81 —40.79 —30.32 —27.13 —25.21
4 372.5~4 386.0 37.14 3.49 29.37 —40.92 —28.54 —27.19 —25.73
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e 5 139.1 86.37 6.36 7.26 —39.33 —29.47
Wr YL10-6-B 5 144.9 94.03 4.51 1.46 —40.05 —29.87
B 5 150.0 94.42 4.87 0.71 —39.73 —29.44
w YL10-6-C 4 020.0 81.74 9.24 2.33 6.68
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