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Pressure characteristics and formation mechanisms of Paleogene
in Bonan sag, Zhanhua depression

LIU Hua', JIANG You-lu', GU Guo-cui’, LIU Ya-li*, LU Hao

(1. School of Geosciences in China University of Petroleum, Qingdao 266580, China;
2. Geophysical Research Institute of Shengli Oilfield, SINOPEC, Dongying 257001, China;
3. Geological Institute of Shengli Oilfield, SINOPEC, Dongying 257001, China)

Abstract: By utilizing measured pressure and mudstone sonic log interval, the distribution characteristics and evolution of the
pressure of Bonan sag in Zhanhua depression were analyzed, and the overpressure mechanisms were studied. The results show
that variation of measured fluid pressure with depth exhibits " two steps" : When buried depth is lower than 2. 35 kilometers,
the formation pressure is basically shown as normal pressure; Low amplitude overpressure starts to appear between the depth of
2.5 kilometers and 3.0 kilometers; The highest pressure coefficient can be as large as 1.8 between the depth of 3. 0 kilometers
and 4.0 kilometers, the Es;”, Es;* and Es,” are the main formations where overpressure developed. The unbalance compaction
and hydrocarbon generation are the main mechanisms of overpressure, and the regional difference exists. With the increase of
depth in the middle step-fault zone and southern slop, the unbalance compaction phenomenon appears obviously and the range
is corresponding to the first step; In deep sub-sag belt, over-pressured mudstone's density increases with the increase of the
depth, but matches well with the range of the hydrocarbon generation. Hydrocarbon generation is the main pressuring mecha-
nism in this zone and the depth range is corresponding to the second step. The amplitude of overpressure caused by unbalance
compaction and hydrocarbon generation differs from each other, they both have their own pressure increasing quantified model
which leads to the appearance of the "two steps" characteristics of the formation pressure.

Key words: formation pressure; origin of overpressure; quantitative characterization; Bonan sag; Zhanhua depression

Y F5 B #3:2012-10-09

EEWA . BHEFHE E KL T (2011ZX05006 - 003 ) ; 11 44 H AR B3 4 10 H (ZR2011DLO09 ) 5 e 15 4% 3 A BHIF L 55 9% & 30
(11CX04014A)

EE BT XA (1977-) , L, FlZER Tt B2 NG SRIE R 5 A iF5E . E-mail: livhua_rjl@ 163. com,



%3745 %4 bl

M E BV R B R R E I BOE A AR B, B AL <47 -

THS R E R R W FE 4 R Z B0 AR
M B F AR B SR 2 RO T
RS SRR B B R RI A 55 R R
DI R ) (e O ) i — B
2R, HAT, W CR 2 M T A M= 10
A FFHE AR T G AL, B R 4R T S T e
AT e RS AR K A R R i
BAFEPIRA SR SR e 3l A 7 A R
L s 119 T 2 DA 3R A S I A AR e s, fH
Je IR PR 32 22 R AL A 1X 00 DL e AR AR Y
WFFE R A i AR Bl B UL, 2B 3 DU TR
K R EERE D 91, 188 3 o3 M i B N T ) B AR AR
Je o A AL M T A ZR 204, WA O 1 S A e
Aot s B R ML A R AR B HE oA A P A 3
BTHK , D92 DIl TR T 78 B8 PSS

1 s

) T o i T P R R B R A U A7 1) 4
i oG, BATAUBE R 2% AR BE P 2% 14 18T 6 1) G R AL
JE LI g W 28 5 P A T A 4, i SBIR A ke
AR, A LIPS W= -5 I B AN AT (A 4
R LL RV A2 5 =S RS IR R A R
FIILMKUIL IR R HR G T 4 Wity e R
AL R BESEH (181 1) o e b e B AT ™

Lo TS ] B

FEAL W FIT £k

1 HEERAELE
Fig.1 Sketch map of location of Bonan sag
DX U =R R yb i EE B R X E R R
BaER MR AR AT R R R NHER

L BRIRBIR) R TR BTE DAh TE
SR A8 R A B R

2 MEESRHE

HRAE 657 110 S 0 b 2 1 85, %o i e
BN TRITRBEE AN TR J2 28 LA B AN [R) 44 3t 350 057 11 b 2
JIFAEEAT o347, AT SR, Bl me v 1% b 23 R
SRR TSR =GB 5 — G Bxt N ) )z
PR K 2.35 km,iZE M2 L, 2R S5HOKE S
FH—30, RIONE X B2, SE b )Z
BIEH K R R 3T R RE (& R
TREEAR, BN Z K 3.0 km, %5
B 2T b2 S0 Fs g A 15 7K R ) 344 ) s g
AR GRS || N =D S s i L A SN Y i 8 4 =
iK 1.8 4.20 km TRBELLUR SO FIEH RS2, H R
SR (K 2) , BEEEER I EZAL T =
VO UU B, HBE He 32 50 A T il e R T AR SO Y
R AN R 4 BB, 5 A4 O Ve B PR SF

AL, E R R B AN ] 2 AR 0 e Y S T A7 A
Wi 22 5 U IO B 1Y) 8 s T 1T R B2 AE 2. 50 km B
VD = B th B R A T R B 24 R 2. 80 km, U0
BN 3.0 km LR AR A B #HE, mivb—BoR
PR A ) (0 3) o 4K b BEE 2 AL
R, R R B TS R IR B BT B s /Ny a3 vb =
BN RESE RN EBNELE)Z N, GH5)2
Ay e AT 1 R BT LLE Y R T B o3 A Ak
Jry 5 A B TCREE b O AR I UG ARV D . SRR
HUCME 122 R T W Sl Al i 5 b 35 ) R A T AR 5%
b2 R T BUEREAR , Bk B R ety i, TR & 8508%
EF1,

3 AT

F T XS 2 e D s A RR |, IF B4 1m)
Rl 1) b St 22 ) Ml LU 2 RS B b 2 R 4%
ATFFE IR IR PRIt AR UM 7 i Bsf 2 it 4k
FEIE X A 1 B 1 B4 2 e T SRR AR 2R AT 4B 8 43
Bro

TF 5 DX A8 BRI 75 I I 22 R 00 11 1) I P e [l e
fiE . A S B 7 S, v LASI 43 B [l B XL
JE IR AN 2 e [m] Y 3 25 Hirh ) PR [ R R 7R R
I BRI B — R R e R, n 107 FH (Bl 4
(a)) , ZIEHITE B e B 30 UL 5 XU Bl 4 48 7
) TET PR S 5L A R ) SRR B 46 B A R 7 T [l ey
B, 172 H (K 4(b) ) ,3. 0 km BRI i i) 25



. 48 -

T E G HKFFIR(ERAFR)

2013 %8 A

b2k O 2 A K e B BE 2R, 7E 3. 60 km IF T £k 43T
K 02, I SUR R B2 i 5, AT WA T D e [l
XSUBRE [e 8 57 o 2 o B 19 ek 1 222 3 5 22 e [l
RS I J ] i 22 H AR () AR B B B 1Y
F e R 1, an S 115 I Bl HEER B 3G, 75 ik

I 22 2 AE R A 2 I R IR AL (18 4 (¢) ), i%
R . BE I AR B2 P T X 2=
A PR SRR R AR KR RE T, S R H A 5 ) B 51X
7 PR B M A

M ) p/MPa 12 J p/MPa
10 30 50 70 90 10 30 50 70 90
1.0 T T T ) 1.0 T T T )
o HYF VR X M
L5 1.5 F '
= JLIE AL AEs,
* AR ;) x Es,
- | o X x Es.
2.0 4 o B5 2.0 feo x Esi
* f8 5K +Ek
25 b o UM 25 b =HE=R
g g
=
T 3.0 <30t
% 2
T35 B 3.5 F
4.0 r 4.0 F
451 4.5 +
50 5.0 F
s5L s5L
2 WEERAEHES ARERMEZMNENMRENKXR
Fig.2 Relationship between measured pressure and depth
in different tectonic belt and different stratum, Bonan sag
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Fig.3 Relationship between pressure coefficient and depth in different stratum, Bonan sag
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Fig.4 Pressure cycle characteristics of typical well profile in Bonan sag
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Fig.5 Profile of acoustic curves from well Ken105 to well Cheng99, Bonan sag
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