EIORSEMENR ot

MARINE GEOLOGY & QUATERNARY GEOLOGY

B2 7 SRR T v A R AR e S R R s S B

WA, AhE, 2 &, RAM

Variation history and dynamic evolution of the Mesozoic marine petroleum in the Papuan Fold Belt
XIE Rui, LIN Xiaoyun, LIU Jian, and WU Dongsheng

TELR L View online: https://doi.org/10.16562/j.cnki.0256-1492.2023120202

LT RERGBR A HAN S R

Articles you may be interested in

ARV £5 AL B mp A S U ST e

Hydrocarbon accumulation model of the Mesozoic in Taibei Depression, western East China Sea

TR b TS 50 DU 28 TR 2019, 39(6): 150-158

VI THT 86 5 S5 AA) S R 2 DU PRC O R AT

On time—space matching of hydrocarbon accumulation in the Yuquan Structure, Xihu Sag

TEFE TS 5 DU 20 . 2024, 44(1): 121-129

AR AR v 0 P A AR 3 - TR A5 i B R 1)

Tectono—sedimentary evolution of the Mesozoic in the southern East China Sea Shelf Basin and its bearing on petroleum exploration
TR LTS 26 PO 20 R 2019, 39(6): 30-40

ARIF TR AR PR IE AL i3 TR R (FAR AL

Numerical simulation of Mesozoic hydrocarbon generation, migration and accumulation in the southern East China Sea
TR TS 26 DU 28 BT 2019, 39(6): 138-149

FTETES 73t Hh A28 KA T T 1T SN ) 2 T W 28 (4 BSURT S B A rp A A ] B9 45 e e

Formation period of S—N strike—slip fault in the 428 tectonic belt in the central of Bohai Bay Basin and its adjustment and

transformation in the Mesozoic

T b 5T 5 5 DO 20 b BT 2023, 43(1): 71-81

AR B 2R F 3 2R R 22 R 3 USRI AR

Cretaceous hydrocarbon accumulation conditions in the southeastern East China Sea Shelf Basin

TR S 58 DU 20 3 5. 2019, 39(6): 169-176

PSERT(EVAYIN

do
S
R
et
R
/&'Q
=
g
I



http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2023120202
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019070307
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2023031301
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019070305
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019070304
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2022062803
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019070303

ISSN 0256-1492 W PR 55 U4 R 554435 5 4 1
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.44, No.4

B, MOz, R, S B RS SR e A SR T L MR B A Ak (7). VA M A5 A D 20 S, 2024, 44(4): 155-167.
XIE Rui, LIN Xiaoyun, LIU Jian, et al. Variation history and dynamic evolution of the Mesozoic marine petroleum in the Papuan Fold Belt[J]. Marine Geology &

Quaternary Geology, 2024, 44(4): 155-167.

E*ES[IZ%E'%& ':F'_&u_/‘rlﬁjﬂlﬂﬂ T?E/EEE&EZHEEE”:U/EE'T{
B2 BN Z 2, 2, R

1 ARV R 2 B 5 & 2% U0 i S kb 5 5 & 1 68 5 S0 30 =2, i 430100
2 RV R 2 BR B2 B, 2RI 430100

FE. O T a2 A TR KA AR Fe KTk B A5 0h FE 3D 00 37 A AT B &, B 548 4 3 % 4 3 G 4k 36
HRBAMEEAL, FPARBARTRFES, HWRSNEX, G THEEIRERF B ARE-AEIRI L, PEMNYHTZHEK
,dmﬁfm—\ﬂ’ﬁ i AR FHIEB R RS L L R R S A F BN BES RO T LR L, A TR
RO ERINT AEL, WA MARRSDSmhTRE, ZREAN: OCARHET T AR DAL LK THET HEA P
B, 2BALRHB XHH, @zrbmﬁ;«zﬁﬂmj’k‘] > A2 M4 R, 3 Rk AL R M R A 105~85,78~53 7 47~32 Ma, &

AN G B RRANESE A ESTAE, LR EG R B R E L ZH AN S a0a(R0R)-Coy S A ZFE A FF, b
ARBRTHRT 2R E; Hﬁiﬁ}]lﬁa&vm%&ﬂj‘ﬁ];@4~0Ma, HAEIA B R E-KRRAT RS L EIF A E AN K G 4 AR

MAGEERERHBFRTFHR LGSR, WA RRTHRT2—OZ2BEE, OQmARAT EMNEEHYmR
RBEBEIGAERE RABEBALT 22 Eq-Mam k&P RAsSFeies, 3 AMBEAAXRE LN R ER
MEEEEE-RERAEIBEDETH D ARBDEENBEX, RETETHEREAET TANOZARRES P ARS
WA RAR LA BRRTKGINR, A A ZRE T —F e AWRBRALAS

K HEIR): b M ERAC F AR AL W AR E S AR AR P AR B BAE S A

FE 453 S:P736 RKARIRED: A DOI: 10.16562/j.cnki.0256-1492.2023120202

Variation history and dynamic evolution of the Mesozoic marine petroleum in the Papuan Fold Belt
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1. Hubei Provincial Key Laboratory of Southern Complex Shale Oil and Gas Geology and Development, Yangtze University, Wuhan, Hubei 430100, China
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Abstract: The Papuan Basin, positioned in the dynamic boundary where the Australian Plate shifts northward and the Pacific Plate moves
westward, is a Mesozoic and Cenozoic foreland basin. Within this basin, the Papuan Fold Belt stands out as a secondary structural unit rich in
Mesozoic oil and gas reserves, harboring immense exploration potential. However, frequent tectonic activity in the area complicated the
aggregation and adjustment of oil and gas, posing significant challenges to hydrocarbon exploration. By analyzing the geochemical
characteristics and sources of oil and gas, the joint inversion of multiple ancient temperature scales was used to simulate the burial history and
thermal history of a single well. Additionally, by analyzing reservoir fluid inclusions, the dynamic evolution of hydrocarbon formation was
restored. The results indicate that: (1) the Mesozoic oil and gas in the Papuan Fold Belt situated predominantly in the western and central
sections, following a "gas in the west and oil in the east" distribution pattern. (2) The oil and gas filling epochs could be categorized into "two
phases and four episodes." During the first three episodes, spanning 105~85 Ma, 78~53 Ma, and 47~32 Ma, the filling process progressed from
low-maturity oil to high-maturity oil and then to natural gas. The crude oil trapped in inclusions during these periods exhibited higher maturity,
containing an abundant amount of regular steranes a00(20R)-C,, pointing to a Jurassic source rock. The later filling episode during 4~0 Ma,
showed a mixed filling of highly mature oil and natural gas, with traces of low-maturity oil. The crude oil currently stored in the reservoir
displayed lower maturity than its predecessors and is enriched with oleanane, suggesting the Jurassic and Cretaceous source rocks as its origin.
(3) The formation of oil and gas reservoirs was influenced by multiple tectonic movements, including the types and evolutionary degrees of

source rocks, the development of large-scale traps, efficient vertical lateral transport systems, and preservation conditions. This study introduced
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a dynamic evolution model called "dynamic equilibrium of dual-source vertical and lateral short-distance hydrocarbon supply accumulation

adjustment", based on clues from structural evolution. This study proposed an understanding that the Cretaceous source rocks located in the

lower plate of the compression thrust belt also have hydrocarbon source contributions to the Mesozoic oil and gas system, and provided insight

to the future oil and gas exploration in the region.

Key words: geochemical characterization of hydrocarbon; history of hydrocarbon charging; dynamic evolution of hydrocarbon formation;

Mesozoic; Papuan Fold Belt
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Fig.l Structural units and sample distribution in the Papuan Fold Belt
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HURE A

VREE/m

(CERKY

S BRI (&
J) HKAEAT
H—E/IC

Bt eI

SRR RS
(Frh) kI
TR/ C

PFB-1

PFB-2

PFB-3

PFB-4

PFB-5

PFB-6

PFB-7

PFB-8

PFB-9

PFB-10

PFB-11

PP1

PP1

PP1

PP2

PP3

PP3

PP3

PP3

PP3

PP4

Toro

Toro

Toro

Toro

Toro

Toro

Toro

Toro

Toro

Toro

Imburu

1858

1859

1861.3

1862

3574

3203

32129

32209

3221

32215

2316.5

o

i

PSS

.

ZEE S

F3E

FEES

e

AT SRR A SRS DL R AT SR N B R
[RIUE PN E o (W ENI R (R =2
AT GERORL Y R AU R B Ik . — 3
KO — IR A OTOLMERR U KRR
TG A
AT ERBURL A S S R B — R B A — )
R OTOCM B F AT e R
FBIRE R I FOCA T B
R N B A A B — R S G DU R
R EIVOLA M B
AT SRR A TR LA AT SERBURE Y B 2R AL
TR B R RS OO B, R A 9E 1233, 1234, 125.1
VR 1] LB oA 0 280 R A € 5 e iR e
AU A R RS R R G
. —HIRST AT — BRSSO R A AT
KEAUHE LA
A SRR (8] LI LA S A7 ST N K3 o i £
RBHROTOCSST, ATREAMIR Y RN A4 5
AR €= 2GR SREIDN -G iR OR I EN
A GERTURL A I 2SRRI B Ak O
LA, [ FL RS PG 0 2 R 3 4k 15
THZ
A RGO 1] LI G ) B8 3 € 5 iR B
(I A SRR P9 P 2R S0 ARG B0 A R
ASERURLRL I LB PRI B R RS sk oo oo
ey RN E 5 A0 SR R R B0 F AN A SERURE A i@eﬁh?
BRI B A (0 O T L A o
AT SRR A 8 ST R B R R R 9 9O AR
MR

74.3. 100.1. 124.4

57.1. 755, 84.2,
105.1. 116.3+
138.0. 155.6

72.4. 78.4

25.9. 52.7. 83.1.
96.4. 119.0, 135.1

122.8. 141.2

77.0~ 87.8

92.3. 120.0. 127.5.
139.3

58.0. 96.1. 122.7

s 47~ 32 Ma i, (R ' 3 9 2 B P 0 AR SO

H 2R i 2 AL = IR UM &, Hh 4 &

B (B TSN ok B 800 & R T, R R 2
Tk B T2 T B AR, R D AR A o AR A5 B AR T
A B AR LAl A R &, R 2 8 &
O R A KRR R 2 R AR S IR TR T 2
T 1] 15 B 10 3 25 4~ 0 Ma B, 55 9 Af e S B0 4k 7
BEME, FMEP REE S A KR A B
I R AR U5 A T A AR TR B B, T L 4l SR ) 2
AR 2 0 5 T A B AR DL B A N R A A Bk
i) FL B R (0 58 SR Yo S 2R L 4, R aX —H)
WM AT TG B . A e e B T 43 S
B R % 2R 9 S 22 78 1 (105~ 32 Ma) Al g 35 4k %
F— 1 R B i AR 1 (4~0 Ma) .

4 MR B A AL

4.1 HERBEESEZE

LA A Aty vp A FL e T T i R — it ot
DURRRE I, & B RS RIRVA . T H LG Z

WA B R B IR USSR 1 Al EARY g
SRS AR 1 W40 0 R A EL AT R A A ) o 2
PE, T DR 7 1L B0 B 3 5 T 10%, AN AU K
T RAFRAEAE ), [RIB R 348 Bl AT LA A=)
] 32 A% i UL Sl L 7E AR s Ak AR v,
AV AE A7 32 I3k . € R T M PRI A SR
JE VG5 SR 48 — 4 385 42 g A 5 e, R i B 2
SPRE, IR KRR s B T RIS
SAE. ATz A0 A R e DU R e 7E R NI
Darai JK v 5L i o (9 98 P b 2, 76 5% R 1 0 1R H
T o kB WM, F ¥R leru 2106 7 )2 R B
K, FEWr-Je VT L R 4F (91 50 F X5 Toro ZH A4 B 1%
) 4, BHOEMASRHEGR . 53—, BT H R
WG Z KT, f a0 1 vg B o it Uk
2 KT AU, RO 4L Darai KA 2 LB /DR e B
6 )2 TR AT R it 55 41, DIz X DA rh AR
REMIRG N T FE, fE IS iR T8
T8 36 THIR R, EB b X R S DL Hl 2 R
T, R TR A, REORAEGR, R AT



164 YRR M J5 5 56 D0 20 b TR

2024 4F 8 H

50 pm

50 pm

A

20 40 60 80

VgL L.
[ S

-

5 4 £
100 pm

T

100 120 140 160

¥—E/eC
I SR P R S AR AR K AL A
0 A SR Py R SR 5 AR SRk 2 i
0 A BRI P s 480 5 AR AR B e B /K B g
B A SR Py CE 80 h AU AR & e bk A
B o SR 20T AR SR K 2k
B 5 SR S80S A AR A K B Ak

K8 zOBEREMER (o) HRROBAREE (FR BHRKEERE—EEIGE (2

Fig.8 Microscopic photos of reservoir inclusions (a-f) and homogeneous temperature distribution of hydrocarbon inclusions associated with

saline inclusions (containing hydrocarbons) (g)
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