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Co-evolution of formation pressure, fluid, and reservoir property under the control
of basin structure and its controlling effect on reservoir accumulation .
a case study of Paleogene in Dongying depression
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Abstract; Hydrocarbon accumulation is attributed to the formation pressure, fluid, reservoir property and their co-evolutionary
effect. The dynamic reservoiring process and the original state of oil and gas reservoirs in Dongying depression are relatively com-
plete. Based on investigating the current characteristics and evolution process of pressure field, fluid field and reservoir properties of
Paleogene, the paper establishes the formation pressure-fluid-reservoir property co-evolutionary model of Dongying depression and
makes clear its controlling effect on reservoir accumulation. Under the control of tectonic activity and sedimentation, the formation
pressure in Dongying depression has undergone an evolutionary process of “rise-fall-rise”. The properties of diagenetic fluid are char-
acterized by acid-alkali alternation. The effective reservoirs of different genetic types have been developed under the control of deposi-
tional fabric and diagenetic fluid action. Under the control of fault basin, the development of steep slope belt, depression belt, and
gentle slope belt in Dongying depression demonstrate the co-evolutionary mode of “normal pressure/weak overpressure, alkali/acid.,
and medium/low porosity (less occurrence of high porosity)”, “overpressure, acid, and medium/low porosity”, and “normal pres-
sure, weak alkali/acid, and medium-/high-porosity pores”, respectively. The co-evolutionary mode of formation pressure, fluid and
reservoir property has a good correspondence with the structure of fault basin, types of oil and gas reservoirs and ordered distribution

of properties in terms of genesis, and controls the differential enrichment of different types of oil and gas reservoirs. Lithologic gas
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reservoirs and condensate oil and gas reservoirs with high hydrocarbon-filling degree in the deep layer of steep slope belt, and reser-
voirs with medium-high hydrocarbon-filling degree in the transition area {rom depression belt to steep slope belt indicate a favorable
pre-exploration direction; lithological structural and stratigraphic reservoirs on the hydrocarbon migration pathway in the gentle slope
belt can provide a favorable direction for the evaluation of increasing reserves. The co-evolutionary mode of formation pressure, fluid
and reservoir property and its corresponding accumulation mode are an effective supplement to the basic principles of oil and gas accu-
mulation in fault basins, and both the basis for and the key to studying the ordered distribution and differential enrichment of oil and
gas reservoirs, which take on significance in exploring the deep mechanism of oil and gas accumulation in continental fault basins,
studying the distributions laws of reservoirs, and guiding exploration practice.

Key words: Paleogene; formation pressure; fluid; reservoir property; co-evolution; differential accumulation; Dongying depression

Sl FKRE R W, % R kMG L BB 2 0. A S5 A 5 T A M R R - U - A1 P B I A R A R P —— LA AR B TR
driE R I ] A R . 2023,44(7) :1058-1071, 1150.
Cite : WANG Yongshi, HAO Xuefeng, AN Tianxia, ZHANG Pengfei, XIONG Wei, QIN Feng. Co-evolution of formation pressure,

fluid, and reservoir property under the control of basin structure and its controlling effect on reservoir accumulation: a case

study of Paleogene in Dongying depression[ J|. Acta Petrolei Sinica.2023,44(7):1058-1071,1150.

R TR B | K B 22 i — LA R
SRR A 1907 AR E B ST E R GE 1
FFO B LIRS 7R 110 AR A B B S B o
b o~ R Bl R SR AN W i T R S 5 Il A B e B
W BT LR AR A e R IR
AT IIE 70T B I R I PR AR ]
G A A A O A A AR 1 I R BB I At e i
PRI 48 5 [ B RS IR B B R BT

20 22 60 AR, [ 22 F e T Il SOROE IR
6 RER—F A 35 18 iz R HE S T BORAR &
IR 520 20 90 ARARRLAR i AR BT B3 7 b 1) 5 i
KRG RS J12E Gl AR AL 4

AR B 20 1 K R R B A B R R A R
AR SR Z B B P FE AL . AR PR AR
AT 2% 12X DB 2R 2 A DR TC 1) A 32 24 s il AR Pl
B EBIF 5T 22 4 v A BR 28 BR X RUBE . A A b 2
i B L A r A T 28 P AR 2 i o T R Ok R A A=
fitf w5 P8 OB R TR AR S R A I RS ] Y
A RE S PLX SO R W AL S — Qe R A R
AR 7 oA 22 5 5 4R 1 N TE AL T 55 1) R0 Ry 46
T BB AL BT 52 8 1) B SR A

7R B U1 B S v AR R R Y R B B o A
L H 1961 AR S IR LK . BEASE AT T
60 AR IF & i AR R 2021 4R, BRI R
A7 M SR B 26 X 10° G, IR AR BE S 55.8% , “ =
F7(2015—2020 4F) [B Z B 5 K % W09 I D1 45 2R
REY AR A R R AR A R IR O 21 X107, 7E
B PR JBE Vo 1) JO 2 R T PR AR B I A =™ O 28
ET R RGN IR ST A R K R
Fyt7ed AR U ol ST 20 P 3 T Bl DA e 2 R R
B A 3 T 3T 404 38 3 3l L3 B PR R 3 A I

U 5 Pl PAT A 225 ) A O 6 B A A 5 il OB A 2 401
BT SR FETE AR AL T s AR B AR RS S ) BAY
GRFRPEC R AR S PR A AR O S R . B TR
TU o S B 2R 52 B85 R i < BSGERL 1 BF 5 2B IR
RTINS NN N I N N B R
YR 2R il A b J2 FE 7 i A | s T Chidt B ) B AR B AR T
TR o DR E B 3 2 0 61 3 302 1 13 it
TR il e Wy B G AL 3 R ) R GERT ST R R T Wi
3 T - O ARt A A B ) A O R B L PR A
A Ul SR A P A 7 T B M o A
PR A, LUIUI DA 2 5 T D b Jo o S B Y W s
o I TR PR S S

1 DX b o A O

AR5 U AV YV A M AR T O 4 5 BH 34 [ P
TR R Al AR R IER B R E AR R E
FRALIR BT 6 - B 52 7 A b P B 5 PR RS ) e L b
PP RPRZE M TG 00 AT B TR o A R VT A
B 2RI B AR — T i  TEARZY Dl 5600 km® , J2 U B
34 o T B e R R IR B T PR 1 4 T TR % L
RE 4 MRPER S EBAER PO, REMEGE
P 22 B A AU DB 7 A L I BE T % 10 2 M B 25 4
Z [ b Aok BE ST LR 2B Y MR A 4
P on (& 1 2),

HRE MR A AR LT T ) 46 2 B 30 T I 30 A
TR TE I K B 0 4 AL s Ak . 7R A R R
Ay SR P R L AR B MR B A AR )2 R B R 5
&, WL R FEEF R Bk UK — g K —
TR K A 0 i VR R s SR U LI 1 (b ], R I
WA LIEA DA REA ., Kb LA TF
TR0 o LR 4 = B (FL = BO fLAE 4 — Br (fL —
Bo ML 41— B CFL—BO b Il 5 41 %1 43 S v o i 4



24 P 420

1060 AW ¥ W 2023 4 B 44
. B AnC 7| mm TR g | B g
' b %lsi’élﬁ #® . Y 100 [=L
73 It 15 121 0 SE 2 W S (e o I
Eese S i " 300 [=L,
E tRra 400 =
F—\N\ANN\N 24.6 o
100 |=s
REH - s
800 [
328 =
0 feeew
B ~ Bt
450 B
— g TIT
H |y | B[ 370 - E
350 =
A
bl 5 = ~
1200@

E 1400
ljzty ~
1500
50.5
£ 1300 [ress
JE| =B ~ =
4 3— 1400 0000
(a) WERNE (b) HZFFHE
M BmL MR o RS M EHR =) = s HHE  RR 7 TR
B ®wE  BE A BER pEE
1 FEMEMECE MERESHERMERE
Fig.1 Tectonic location,structure outline and Cenozoic stratigraphic characteristics of Dongying sag
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Fig.2 Structural characteristics of present formation pressure field of Paleogene in Dongying sag
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Fig.3 Evolution process of Paleogene formation pressure

in Dongying sag
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Fig.4 Current fluid characteristics of Paleogene in Dongying sag
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Fig.5 Evolution of Paleogene acidic fluid and alkaline fluid of Well Fengshen 1 in Dongying sag
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Table 1 Physical properties of main Paleogene reservoirs in Dongying sag
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Fig. 6 Genetic model of high quality Paleogene reservoirs in Dongying sag
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