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Abstract: Many types of oil and gas resources have been developed in the Paleogene of Lufeng Depression, Pearl River Mouth
Basin, especially the complex and reformed oil and gas reservoirs with various characteristics. It is difficult to explain the genetic
mechanism and distribution law of oil and gas reservoirs by using the classical “petroleum system” theory. Based on the new

concept of the whole petroleum system, in this paper it expounds their formation and distribution. It is found that during the tight
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evolution of Paleogene reservoirs, the two sets of source rocks of Wenchang Formation and Enping Formation provided three

kinds of original hydrocarbon quantities: early discharged hydrocarbon, late discharged hydrocarbon and retained hydrocarbon in

the source. Due to the diagenetic compaction difference, the sandstone reservoirs inside and around the source rock developed oil

and gas free dynamic field, limited dynamic field and bound dynamic field, The coupling effect of three kinds of original

hydrocarbon quantities and three dynamic fields in the whole oil and gas system forms an orderly distribution of “shale oil and gas,

tight oil and gas and conventional oil and gas” from bottom to top. This understanding of regularity has important guiding

significance for the distribution prediction and exploration of different types of oil and gas resources in the study area.

Key words: Lufeng Depression; Paleogene oil and gas reservoir; the whole petroleum system; conventional reservoir;

unconventional reservoir; petroleum geology.

0 5l%

H 14 R 2 A B9 il R G2 (Petroleum Sys-
tem) #E & O IR e 2 B ) d5c 52 i BT 1994 4R
(Magoon and Dow, 1994; Magoon and Sanchez,
1995) , 1 — & A ZU IR R 5 I AH 5C B BT A IR A7
28 A RIS A B BT A Y b BT SRR M S
WG AR R G X — M TE B A
Wt = A, 28 i AR GBS A P I A 2% A
SUHE A E T A AR I £ TR) (X L AR
2008 ; Qiu et al., 2016 ; Alimohammadi ez al., 2019;
Wood and Choubineh, 2019; Tang ez al., 2021;
Wang ez al., 2021 ; 5k SCHE A5, 2021) , 45 &R A7 3
AT (1) R GE R — B 7 1A RO )2
L HTE B i A<, A KiE & hE kT2 2R
)2 FR Y A 2 M AN 28 P 22 0 R T B & S
Fh 5 (2) 30 FR ge s il SOR PR AE 5T I LA B0
2 e R 3 R G I I A B PR R A
I AR PR A BT Y1 AR AR XE R 5 (3) TR A F

Pl FA) AF 50 i e e B L BROARTE S R 1Y B R R
o XA E T A I AR RN R AR R
WA TR AE Y H T B AT B IR R A PR R R R
5 UUA M B A R N 09 AE R R AR ] G Bk
PEFT 25 S v, DR OGAR HE 8 S AR R R AR
KT kG Hm I RZEME NG, &2
S5 (2003) MR 45 7 40 10 AR 2 T I AR IR R
(Hydrocarbon Accumulation System ) ##f & , il 1 X
TH R AR FR ) 25 9 R AE 9 A 5T RN K 1 v S i)
JE R T Il AR &R B B 5 7 B N AE Sl A AR
B TAE AR, 5 o N Ah 2= 3 T ol A]RE R E
PEA IF A5 B 5 (B 1A 4%, 2007 ; Jiang et
al., 2018; Chen et al., 2020; Pang et al., 2021a,
2021b, 2022). B 7K & 55 (2017, 2021) 7€ s K i I
Nk — BT 42 AR 48 (The Whole Petro-
leum System) BB HE & . WM RZFEIE T WA
Hirh — B ZEM XA RBE S ZERMENTE R
B4 R R R AR R A S TR T A B Y b 5
B A R ok AR SRR N AR R G (K 1a) , R

E1 ARGl
Fig.1 Concept model of the whole petroleum system
a. ARG TN S S 3 03 A AR K HG 5 AT R AR TR A DG R s b ATl AR G P R A T AR T A 2 AU T O IR



2496 HIERRL2E  http://www .earth-science.net

o547 3

A i OO A R P R A A AR L B O A
ol 1IN TR S oy VA D S o R WS L B
HAEMAE RS AR AR PO ME( 1b) . 18
i SRS f R T ATl ARG L -2
B I T S R, O A AR
R TR A R A B R T T4 4 B TR BB 4l
ARG I LA T HRZ B B, A s 2R
GEE 0 R AR AR S ECIL ], X TR R R
2R AT A R B A R B R

1 DX 3l o AR

BiEMpE sl FmbEkRE T A4 .
B4 Bk g A4l = E 2 (W) 5 %, 2019)
MEHKEE T 20U b COR Sr %4,
2018) , HEPA VT AL rhot 2 S TR IR W AH L S0 %K
TE WA, R B KA 2 500 m. B4R T
B 7 INVETRZ = € 52 SR = B ST (T 1 N 1 S 1 2 T
L#HEFMERIKOR S S KO AEANERT
FRBE T MET T REDE KRS .

i = 11 37 F BR VT 11 7 b Bk — M B AR AL,

p RN R R A W LI VR S LIV 5 S e
P it 43 531 5 2R D R S AL U Y A A, S G P E 1
R 7 300 km®, 7K 29 90 m (& 2a) , % Xt 8 A
Ry SR TR — 3 B AT AR AR AR 5% B AR 5LV ) i Xk
(Ge et al., 2017; K 37 %45, 2018; Zheng et al.,
2018; ¥R ICAE, 2021). ZAFEMRIER W i R
SCE AP TR TR AR U8 5T AR R R 2R — )
J VR e CE R %, 2015; Niu ez al., 2019;
Zhang et al., 2021 ; 3 [m) % 45, 2021) . Bl 4= 1M1 f& 74
B R H — BT SC B 2 TR TR A A TR
AL TR AR R PR E R 13 3
S B R R W I RS O R
RARJE B AR BT AR, B RS RN R I A&, —
A SRR T T AN B R ] 24 3 AR AR R A

i == 111 B 7 9o 80 % D3 R AT LA 43 SR T A B B
(Chen and Pei, 1993; £ & 8L % , 2019; Zhang er
al., 2021) : 55— Br Bt (1985—1999 4 ) , [l 48 & 42 1]
B rh IR 2 R T TS B B B2 DL E R A
S B AE 51 R RTRE TS R R B R
A, e BT B AR 22-A R B R — 26 v N R

P2 il o 1M A DA T i T 43 A7
Fig.2 The location and oil and gas distribution in the Lufeng Depression
a. [ifi = 1T b AR 5 b 2 (4 ke DAED) B B AORE 0 A s e 2 (4 km LLUR) © & I AR 1



57

4 BT O A M T R B X 8 3 R 2 TR SR 5 T R A A A 2497

S 2b) 5 58 B BE (2000 4F 2 4 ) | Bl 28 IR K IK
JZ Il 02 2 R B B, AR IR IR T
B B, 2014 4E B R A9 LF14-A-1 76 3C B H 3k 15
Rk P oA, & B0 T B R 14-A il (&L 2¢) , b
T FR I A AR AE il A T A SR

2 ik

SRR GEE ST I 2 N 2 RN ik AR JE B [
RN s L A b SRR T I N g T 0B R '8
A Bl 7= M D I R Tl A AR BE R R F 5 R Y
Bh T A JEL AR BRI R T R AR R
KRR RN 25 k5 2 HIT 2 R RN R TR
Fr A RRAE A 5 AL 1 R AR 5 Ak T s TR 2
5 RRATERAE U5 A2 T ER AL 2R AR U A T Ak
B L = AR bR g i 5 328 B SR A TR R G i
FERIMA S 3430 0135 50 i R A 6 2
FLOBR B R R AL R AE L 3 A sh i A A
PR A B LI B b R AE 5 4 D, AR BT
SRR EEWMARST, AE MR ARENA
6] 2l F1 3 B P e AE 5 R AR E 5 5 5 2B, 7R L
b Al b ST W R TR I A 8 43 A B L R
43 Ak B B O 300 2h 0y b 4 A b A Tl R R
ST e VR N el ol S KT = A s I 1 U

KT 1AL S B AR U5 1 AT 58 B X RE S T
J& TOC #fi# F R, 43 B 52 56 . Hovh TOC I 38 3k
CS-230HC i i 43 A A 47, 5280 J57 2 % Hu et
al. (2021) ; 4 52 56 8 F Rock-Eval 6 {¢ 2% , 13 52
HS, S, T, L8 J5 75 2% Jiang et al. (2015). R,
I K FH Leica MP4500P & i 5% & 4t 19 Hilgers

3 Al UER GBI S B R B AR B 42
Fig. 3 Research idea and technology route of the whole pe-

troleum system

DISKUS # #F 3t 47 I =&
o & (2021) .

3 R REMATRSE =MIE K
R D i e o K A R A

3 XEHEMEFTEMERBERRERESEEN
Hh Bk 4K S 45 1E

fiti = U1 B 2 B DR S R BT s B 4
IR B 9 BT 0 BT 2 2 2 b rp R S Y KR TR A R
(Zhang et al., 2003;Peng et al., 2016). & 5 b 5T
O3 A FEAE LK da, SCE AR IR AR E i KT ik
1652 m, V-3 )5 Ky 452 m, 1 BT 4 5 1 i Ko
1308 m, V¥4 5 B g 262 m. 3C & BRI A ok
JEE P YR AR O T RO AL, Sl I R R R
VA A A 2 TR TR SC B BT I RRE

i = 7 AN A L X AN [R] 2 AL TOC A —H (A
4b), F X BRI A TOCHE, M 1.5%~6.9%,F
YA Ry 2.3% , BA ARG 1 2B 428 ) s 4k |- TOC>
1% WA BT V525 24 o5 Bl 3 p AR 6096 A AR T
CEH B TOC KA 2, TOC FEAL &
T 1% 5 A AN o N BOSF R IR TOC BEAIR
TTFXE,H0.6%~2.9%, FHEN1% AR
W0 A2 808 015 R b, TOC> 1% Ik BRI 5 29
o Bifi = ALY 4000, Bl 3 R b IXOR R JR L AN TR
Hb XA AT A R R R — FE (B do) B IR R, N
0.60%~1.65% , &b T J 2 — = B B B, BN TR X
BB T & ik AR B B s R, R MR R A 24 A
FEEE B P93 H i e i 8 1.65 % A TRl 32 13 ARk

SCE R TR A B TOC B RS R 4R 3 b 72
JE A 2w M AL R AR B T R AL, O A R A R
s REBFHET b E A e84, M
WA AR . BERU, MERIE A
M TR DR A AR T I A A SR HE S
32 XEHAMEFAHAREEERE=ZMEANE
BRE

I e i 0 A 0 0038 (Lier al., 2020) , AR 4
56 B RIS BB A g 5 < TR R HE A 1) R B
W, 254 Bl =2 T Ml X SC B 2 R BB 4 TR 1 B
B, 43 50 N7 T K XS0 4R 2R TR A R
He e b 5. AR PR < A LB R R A TP A LR
A HEIE TS BT RN R T S P
JB 43 Sk 3B A+ (1) 1 A B 1k ki A 2 1) 5% 4 A L
J, APVR S AR B (HD R 5 (2) B A IR B

, Bk Tr ik

W

%

A

b



2498 HERBLSE  http://www.earth-science.net 5547 %

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



57

4 BT O A M T R B X 8 3 R 2 TR SR 5 T R A A A 2499

PS5 i 35 R SC B 2R IB ST 2 0 Y e HE Js R S 18 43 A7

Fig. 5 Plan distribution of hydrocarbon expulsion intensity of source rocks of Wenchang and Enping formations in the South

Lufeng Depression
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Fig. 6 Vertical distribution of three types of original hydrocarbons in Paleogene source rocks in the South Lufeng Depression
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Fig. 7 Distribution of Paleogene sedimentary facies in Lufeng Depression
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Fig. 8 Paleogene reservoir cap assemblage in Lufeng Depression (from Ma(2021))
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Fig. 9 Vertical distribution characteristics of reservoir pore-permeability-throat and discrimination of dynamic boundary of hydro-

carbon accumulation in the study area
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Fig. 10 Reservoir forming characteristics analysis and identification standard of different dynamic fields in the whole petroleum

system (modified from Wang ez al., 2018)
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Fig. 11 Dynamic field division of the whole petroleum system of Paleogene in the South Lufeng Depression
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Fig. 12 Oil and gas accumulation model of the whole petroleum system of Paleogene in the South Lufeng Depression
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Fig. 13 Orderly distribution model of oil and gas resources in the whole petroleum system of Paleogene in the South Lufeng

Depression (modified from Wang ez al., 2018)
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TRGEER TiZI e, ik fE 15 7n A [F] i35 4 JE h
A [ R G, AL AR AT RE AF 7R B R ORI R
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GE A, O A R AR GE TN AS [ 2 0 3 R 4R it
T BRI B EOR AR 5 . BT B R T R
o ROR GE Y BIE 5T 3R R B T )R BR Bh

N WIE B AEH MR RE, RGN IR
e PN A VA 7 = NI 0 W = < 5 ) = I A B N e <
T B V2 % S 0 AR B R SO, 7E W 2 RO
HE A T I R AT LR R A
63 FRTFHRHBEERNHAR

T AR G H N S TR T 2 RN R I
A I %) IR Bl R s e R % R A M O 1) 4 T
i e 2 10 B 1, B — B R e P S A
JE . H AR Z R O S B R N T
Jay BR 3l 71 5 W AR AR AR K 0 <0 01 0F B
7 B I A AR 0 A D 2 4 XU ], B
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7 45t

(1) B VL1 23 0 Bely = 9T B e 30 oy 3 R JE L T3¢
B -ROF MR RS, ) e KRERTR 2 7 300 m; 7 1
Al B A AR R 274.8 X 10° t, i 32.9 X 10° ¢
HiE B AR IR A R R T DU R R IR R
19.5X 10° t 75 i#F A% 77 iU T FR A HE 1, 44 1 17 %
I SRR 0 R IR, 222.4 X 10° CFE #E AR 1R
JEC T BR 22 S HE AR AR T 0 T R A R

(2) MR RGN BT 5 J7 80T B
AR PR TR A BE R R 34 B i A R A Y
X st Al R R 3 AR B T,
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ORI TR 8 oy A A
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