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Fig. 1 Oil and gas fields distribution in Barbados accretionary wedge and its surrounding areas (a),

and comprehensive stratigraphic column of the study area (b)
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Fig.3 Tectonic zone division in Barbados accretionary wedge

YERIS MR, Hopr ge— L ge K A A i R IR I F B il —
R P2 K F WS R . SRR
JEB/IN
3 HEWSEEFFIEMEN

bR AL LA NE—SW [ 33 sl 2 32,
JZZ R E Z /NG, 2R R 2~3 km,
B DL, A2 VG ) 2R A DX R N T B2 e
R A T R R ISR | JR B e IS R T 2 19 &2

W E, K E TR R R P A R ], = AT R

X’_‘Eﬂo
AR A 2 BT IR I DR B4 i 20T TR

FIR, B B 22 A B R TR 15 D BT, 2R
17 KIRAR, n R AR R T2 463x10° m?, 7351 T



268

HHGE LS o R4S TR A i 283%10° m?
1 189x10° m*,991x10° m?; JH T & BH 3 Z4E T P
B N o 38 3 X P S ) B A L % 3R AR SRR
rh A A R R I A, B AR A ) ROBORREAIE B 3
3.1 WEig— gk 62 MHIE S 1)

R BB AT R R

HETHF 9 X KRR KBS N T Y
ORI R IREE N, i DR AU TR 43 R A
BLSTITT AR B 2 43 DA e R RARAR A
AEA AR T IR 47 Z B 5 10 1 BR Ak 27
fE o — M 5 I\ R A S i Y Je o [ 457 2% 2 G
(8°C ) F=110%0~-55%0 . T 2% (C/ (C,—Cy))
KT 0.98, 1 #4 Bk K 8°C, A T =50%0~—20%o0,
8C, I T =60%0~—50%0 F KAR IR A B . B9

W(C2)/%
15

WA A HEE 2025 4F 25 30 4 465 3 1

X & IS 8°C, 2 T —65%0~—55%0, T 1 7 EX
KT 0.98, EZLAY SR E, HUCHEA RS
(K 4a) .

VY S 38 B A o9 OB G — R 0 R R — Bk
3~5 km (& 3b) , /3 4 — 108 48 i AH Ve 5 R B i
KA[3K 1 000 m, FLAE 1) 3 2250 A, A e T ok
AL TAEYRE. OB REIE—T
Ve S TOCTEAN T 0.5%~1.3% (K 4b) , & 48
A T 200~300 mg/g, & & AT PEA LAY AH e
AN R T 7R R

7 H ot A — PR B SR A A b J 2 TR PR E A e
SIE6 2 BH 7 H ot TR 0% 1 I BE BT Sk 0~80 CHe
A SO RO Bl 40~80 °C. KL T4 b IR ge it , o
7% DX A= A X N Y R R A HE PR S 1 500~3 600 m
(El 4e) , g — FH G AN A IR AL T H B B
AR VIR, R A AL F AR .

TOC/ % M R EEN(C)
1.0

800 5 10 20 25 30 0 0.5 1.5 0 40 80 120
- T T T
‘ N=15 N=68 $ N6
=7/
-70 o Y =3 H
S Sl &
. \\ e o0 %% I e T
. — & %o EM p H
-60 o d /
AR =
3 & | g 5o © i = 3 |
2L S < 5
S ol—— | = " i g "
b 3 B A S Y o b}
w BRI PR / & 003% %
=3 (=3
-40 - g N g
o <+ ‘ =
-30 A § %%o s
wy < <o 2
< g S
-20 <
(a) RIRRIEHR 43 (b) TR ge— B h T g A AT HLIsE 32 B (o) HbJZ R BRI RAT AL,

E4 BESHEERIASHEXRE RREFEURMEEE

Fig.4 Natural gas genetic types, source rock abundance, and formation temperature in Barbados accretionary wedge
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Fig.5 Typical seismic and sedimentary interpretation profiles of deep—water sedimentary unit in Barbados accretionary wedge
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Fig.6 Sedimentary facies map of the Pliocene—Pleistocene in Barbados accretionary wedge
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Fig. 8 Sedimentary model of deep—water fans in Barbados accretionary wedge
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Fig.9 Physical property statistics of drilled reservoirs in Barbados accretionary wedge
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Fig. 10 Typical trap types and biogenic gas accumulation models in the

western depression of Barbados accretionary wedge

BT U & IR H BS99 GE T o M T A R
H5EMHEE MEFEREMX(ERLD ., Gitd
L0 - P A R B KT 200 m B A R KT
40 x10° m*/km’, <A & K T 200 m, #8535 & I
8 7~ KT v B R T B AT R R, R A A s — P
ARG 5 P AT 2 /N T 100 m A% B 2 2 /N T
20 x10° m"/km®, S AE & B 2 A T 50~100 mo 47 ik
ST, BIEFE DX R Y W 5 A 5lH A 22 08 BT I ke
T, P8 DAY 32 s, 4 A2 i AR SR TR R, A A
SR A B 5 /1N TR () I DT 2 G 14 e B 1A 2 0
BT bRt AR A — Tt A2 0 A A e R
P A AT, 5 T BRI, SO AR A PR
fift = BRI



Pl 2 26 - T SRS L L 2 B0 A A ) OB A L o S LA 273

60
a~ N=6 o :
= 50 , IRt SR o
~ : o
"2 40 :
=
= 30
= :
# 20f d B
i -0 ‘ ‘
Egl o0

0

0 50 100 150 200 250 300 350 400 450

P AT 5 S22/ m
() R bk = 2 5 ] PR g 252 2

. N=9 :
300 s o [¢)
E250 e e '
B 200 R o
iz :
150 e
mj 100 O
@)
so| 00O
0
0 100 200 300 400 500 600
V& P47 5 Ji£ / m
(b) S 5 5 P A 2 2= [

E11 BESMEERARYEEFRASEREFE . SHSESEARERSE

Fig. 11 Crossplots of reserve abundance, gas column height and trap amplitude respectively of natural gas pools in the western depression of

Barbados accretionary wedge
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Fig. 13 Biogenic gas accumulation model in the western depression of

Barbados accretionary wedge
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mEE R

Biogenic gas accumulation conditions and enrichment rules in Barbados
accretionary wedge, north of South America

TAO Weixiang, CHENG Tao, CHEN Liang
CNOOC International Limited

Abstract: In recent years, many large—scale biogenic gas reservoirs have been discovered in the world, which has be-
come one of the hotspots of natural gas exploration. Biogenic gas reservoirs are mainly distributed in passive continental
margin basin, foreland basin, craton basin, fore—arc basin, and accretionary wedge, etc. The conditions of biogenic gas
accumulation in accretionary wedge are complicated due to the intense tectonic activity, and there is a lack of systematic
understanding of biogenic gas enrichment rules and main controlling factors in accretionary wedge. Based on 2D seismic,
well data, we discuss the biogenic gas accumulation conditions in Barbados accretionary wedge, north of South America
and define the hydrocarbon migration and accumulation model, and furtherly reveal the law of oil and gas enrichment
and point out the favorable exploration direction. The results show that: (1) From west to east, the inner (western) depres-
sion, the central uplift, and the outer (eastern) thrust zone develop successively, and the inner zone develops the large
sag. (2) The thick mudstone in the large sag provides sufficient biogenic gas source. Large channel complexes, channel-le-
vee complexes, channel-lobe complexes, and lobes are mainly developed in western depression, which has a good rela-
tionship with traps. Early high relief thrust—faulted anticline is located in the convergence area of oil and gas, which is con-
ducive to efficient biogenic gas accumulation. (3) Since the Pliocene, under the compression of the Caribbean Plate, the
central uplift belt has widely developed mud diapirs, forming numerous mud diapir—related structural traps. The continu-
ous activity of these mud diapirs persists to the present day. The activity of late—stage mud diapirs has led to the destruc-
tion of biogenic gas reservoirs, resulting in the failure of all drilling attempts on the flanks of the mud diapirs. So late pres-
ervation conditions are the key factors for biogenic gas accumulation. (4) The model of Biogenic gas self—generation and
self—storage or lower—generation and upper—storage is established. The western depression has favorable conditions for
the formation of biogenic gas reservoirs and is a favorable exploration direction.

Key words: biogenic gas; deep—water sedimentation; preservation condition; accumulation model; accretionary wedge;
South America
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