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Identification of lithologic traps in block N of Bonaparte Basin, Australia
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Abstract: The Block N in the Bonaparte Basin of Australia is an offshore exploration target with high drilling cost and exploration risk. The
way to reduce the exploration risk as much as possible remains with the discovery of large traps. Therefore, the identification and evaluation of
structural and lithologic traps have become a very important task. Based on the high-precision sequence stratigraphic framework established
with 2D and 3D seismic data collected from the block, combined with the analysis of provenance directions, paleogeomorphology and spatial
distribution of depositional systems, a depositional model for the lithologic traps is established in this paper. Through comprehensive study of
post-stack attributes and pre-stack simultaneous inversion of the target horizon, the distribution patterns and oil-gas potential of the lithologic
traps are predicted and evaluated using the seismic attributes such as P-wave velocity ratio (Vp/ Vs) etc. On the basis of the above work, we
carried out the research again on the hydrocarbon accumulation conditions of the lithologic traps and the assessment of resource potentials. The
resource scale of the block is substantially increased, which proves that the block is valuable for further exploration.
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Fig.1 Location map of East Timor Sea and Block N, Australia
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Fig.2 Stratigraphic framework and sedimentary facies of well S1



186 T b 5T 5 56 DU 40 b

2021 4F 12 H

X7 HR I 4h 2 Wi 46 T, DI Sahul 15 b 3 Bl 28 7 38
K, B B 46/, fE B WA 2z 6], kB4 —1
R B R BAIRR , 7E5E T Malita 3 5 BET AT TH A7
TE LA™ H AR BT B AR IXC, i ELR B2 i o

N DX S 300 B R R iy S0 o B 245 SR 45 G R
J7 B AT L& PR, Lower Plover B3, UUF Y 32 ok
H V5L &8 Sahul 5 12 I, Upper Plover B = 1 il
Py Us L 25 R 2L Fa g, X B DT AR B A 4k R Pk L #)
Elang FI Cleia i J 75 b 38 4 U5 4k 2 425 iy {5 2 B
It Upper Plover I} 745 55, JHh I N X He I 1 432 52 ok
H #78 Darwin [l 2295 IR A1 A LK Abadi i Hu 4 f3t

i (F4) o R, 20 N KB Ah T 22 W U5 4 1l i
1, BER B =AY IR | IR 2R i i DO

23 MBRERSH

TE 4 DXt M3 o3 B Atk b XN Xy = 4
TIX Y Cleia 4y #5508 B 34T TR E (401Kl 5a i
TN o BT AR AR I L RS . (REE
XAE AR EB AR F B = A X . m X R F A
PO AR, JE R R IR . X SRR 2
] A i X . N =H4EIX AR 2 £ Plover 21 #| Cleia
1 T Hb 3P A5 R R b ok R A AT Dy, TR —

P3N IX# Cleia 415 5 Hh 5
Fig.3 Paleogeomorphologic map of the bottom boundary of Cleia Formation for Block N

MiPia st —g sk

kst W=

SEaae SR
)

I"
!’ Kelp
XAt

Londonderry =i

Bl 4 Cleia I ] N X e 5n & 1
Fig.4 Provenance of Block N in Cleia Period



4145 5 6

SRR, A R IE i B 0 4t N DX B AT SR 3 187

A 32 W 46 T A B, AR A ) (2 B 8] (Oxfordian-
Cretaceous) , £ 28 H B T ™, 31X 5 X Jaf oy s 5
(P 3) 28—k, I N IX e = 4k X 5 vk e 1A i) 4% 5
&8 T J7 .

F| Cleia ], VEALERPIEC L4 T2, N XY
JE A 25 32 %N B &6 Darwin [ifi 229 5 F1 Abadi 1w M
7R R N W R 9 R AR E S e
YR, Hi 20l BRIl . MRYE Cleia 41 b 7R 15
77 AR IR R JE 1 (&1 5b) Fi Cleia 2H M 52 AH (& 5¢) 43 #r
TN H, Cleia B N X He = 2 [X 25 000 7 1l K i 2%
L& 5d) .

3 AR PR

3.1 FHHE AR E D mEFE

Moad N IX e fz H AR w7 m) X He N Y ST, S2
AT EST - Mo m= 5 (] 6) 7T LA H: N X R

RE WA A AR A A L BT 22 TORR Y b
B, P W EBENRY &, A T EAHET RS
4 Malita 2H . Lower Plover 21, /£ % 4t Upper Plover
ZH Fl Elang 2H, [ {R% 4t Cleia 21 .

FE T A7 B E T b )2 B BT AR AR R 2 A)
KR HTINA, N X He = 4k X 1 A b i1 2 Cleia 41
AIRE R B ok A ARALYIEDIR M — 5B H . M
R T AR AR R, N X =4k X (1) ZR b i1 2% Cleia
H B TFFAFAE— A BRI IR, &l 7a s . IR
M2 AT LLE B, )2 78 5 AR AR LR KR B AR
1] PG 9 K AE Cleia 2H 19 T0HR, FR-41 75 38 439 Hl ik, 9
WL Ty ) A A A AR A ) TR K 2R I A
BUR, & B IEE R R T Cleia 4 9 T0H, ¥ FUATE 32
DN 2 ) T 1) 7 340 R, AT 7o TR o

TE N X e = 4 X P 2 % 5 M A 2E 47 RS A i
BE, 19 3 Cleia 2H A 1 P D) B B2 11 R e R 1 4R Wit b
g e, JE NI AR VE rE 1] 60 m i i 98 K
(] 8a) o M\ A K 171 H s b 722 Ja 7 141 (141 8b) b W] LA

) BR-PRRES
S s pop kg WG

f I \Y
7 BRI P IRIE-ES
VOSSR SR

0

K5y
FIRTIBE:|

™

imwg S
L

K5 NIXB =4E X Cleia LTI A R 50
a AR, b, ¥ O AR PR IR 1, . MR AR A, d. DTARIAR R OT T A

Fig.5 Sedimentary system analysis of Cleia Formation for the 3D area of N block

a. paleogeomorphology, b. root mean square amplitude attribute, c. seismic facies distribution, d. plane distribution of sedimentary system.
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Table 1  Statistical table of petrophysical parameters of Cleia Formation

I PREBCE L Vp/Vs TR PP (ms-grem™) PP (m-s™-g-em™) B/ (grem™)
p= 1.75~1.9 0.26~0.31 9300~11000 4800~5700 2.55~2.71
Kb 1.6~1.7 0.18~0.22 10700~11100 6400~6700 2.58~2.65
Sup 1.5~1.6 0.12~0.17 10000~10500 6400~6700 2.48~2.55
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S-wave prediction

a. comparison between simulated S-wave and measured S-wave, b. fitting relationship between S-wave and P-wave.
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Fig.12 Prediction results of lithologic trap reservoir in Cleia Formation

a. Vp/Vs attribute section, b. V'p/Vs attribute plane.
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