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Abstract: The unconformity structure between Palaeogene Dongying Formation and Shahejie
Formation (Ed/Es) in Nanpu sag is widely developed, and the development characteristics are

different in distinct regions, especially in No. 3 tectonic region of Nanpu sag. Combined with 3D
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seismic, well logging curves, drilling core, physical analysis and other data, the characteristics of
lithology, logging response, physical property and spatial distribution of Ed/Es unconformity
structure in No. 3 tectonic region of Nanpu sag were systematically analyzed. The results show
that Ed/Es unconformity structure can be divided into rocks above the unconformity, weathering
clay layer and semi-weathered layer, and the development degree of weathering clay layer is low;
the unconformity structure has different characteristics of lithology, the rocks above the
unconformity have the lowest weathering degree and high shale content, and the weathering clay
layer has high weathering degree and the worst physical property, while the semi-weathered layer
suffers strongly modification and has the best physical property; the distributions of
unconformity structure are more consistent in plane and space, and the rocks above the
unconformity and the semi-weathered layer are more developed along the parallel direction of
sediment sources, and are lower developed along the vertical direction of sediment sources, while
the weathered clay layer is developed in the middle area along the vertical direction of sediment
sources, and is undeveloped along the parallel direction of sediment sources; the heterogeneity of
development degree of unconformity structure has different effects on oil and gas, the rocks above
the unconformity and the weathering clay layer are mainly as sealing barrier for oil and gas, and
the semi-weathered layer is mainly as a carrier bed of oil and gas migration.

Key words: unconformity structure; Dongying Formation; Shahejie Formation; 3D seismic;

logging response; spatial distribution; Nanpu sag
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Fig.1 Geological Sketch Map of No. 3 Tectonic Region of Nanpu Sag

MM 3 SHE X NMELZFTKS, A T
AR YR K T T AR VD I A LE R AR B AL LT AR T P
AR AE A 5 DU R R AL AR SIS X AR Ed/Es
ANEEE LT 500 R T R AR TR A A )
VoAl A 2 RAR 5 A e R B 3 S Rk X Y 32
M2, BT LB = AN A L A i
B ERLr . YA BT I AR ] ) = B
(Es;) . "B (Es,) . —B(Es)) . R EH BN N =E
(Edy) . B (Ed,) . —B(Ed,) . W58 XA )5 m A
A 22w W B T AL B R A AR E 2 A B AR R R Y
AL i, % B MR AP R T - T A 2 BT A
R MR EZOR A TAREH =B T HHZ, A
il gt

2 AESENMXS

aiE A=A

Ed/Es RESTERMBEME 3 SHEX LT
2. MR A BN B O R R Ed/Es RN
A VAHIRAS B G Ry 32, 32 245 A 76 AR X Hp 3
DX 57 08 LB TOUSS , 2 7E F 3 % 3 o T SR TR
1 4t 22 R A= 4 T B, IR AR S 1Y b )22 3 22
SR J5 0P U 42 32 DB B A S 7R i R
b i )2 32 B IAUAR R i LA R Y 25 R B
U, SEEGh I R AN R ARIE . F 98 XA 38 5 18

TRER L BUE I A BRI A 48 5 TR B2 By JF /b
PRI 3 o e A A e ot I 5 SR AT S A LA
Lew W o3 Mot s 255 e VERRAE 00 i 2k 10 5%
ARFFAE (I 2) DL KR 20 W e 9k ) b iy o3 B gy
fE= 4% Ed/Es ARG AR B A Z I
Hra A AR 2 CEXAR)Z 3 R 8 3)

XF R R MR 3 S i X 2 DU IFEAT R R G 2
Bk oy R A R T DA R E . KA B L
FERAEMDI ERE ARG HZ LA A5 ER
WEWE T )z, R — oI 2 E 2B
SREREMONES T Z ERAE O EE R R
IR 3 Hh— o I W e P R S5 CR B T 2
EREACERAZ) GE D,

3 AESEME

iE A =R

i 2 1l 57 KA Rk AR ) R [R) 4 B S5 A 2
TEGSOUL AR 0 25 W 53 A 1 40 2 B A R REAE
3.1 EXREE
3.1.1 RELEmZENER

ABEHZ FEARIEESAREGTZ I,
T A RIRENIRES A, Ed/Es AEGHZ
s AR EER TS BRI AR Rk
WE A L EFEZLREJEER 1~40 m



% 34 BRIAZA ¥ . B 3 S MR FERATA/ A ARES M 325
P B 2 (us + m™)
A A HLf/mv T {0 e L BH 22/ - m) |180 40
40 100 0 60 = o
% @ & 9 ¥ /m 5 T FL R /% P
B4R T/ APT R A PR #E(Q + m) & (e - om )
0 60|1.56
4050
FEH
=B
HiL & 4060
- m—- _____
- 4070
wagg | —B T e L i i
B 2 RESTEMHLN LN E RTRE
Fig.2 Vertical Mutation Characteristics of Well Logging Curves near Unconformity
Ed/EsA~ ¢ & T 1 72 52 41 4 E Wz TREEH J¥[/m FH1E
x - X SR
S IR A e il 2
% = 0 giﬁﬁﬁi??%ﬁ
REH = e
F == 15~65
#
i —
T by ms
| AT
. — - . =
Rz [*®— ** 1535 |l & HA A1
— o8 — 89 ﬂ%
* o @ 9
e o o
i 47 41 ;fL FRNESSS
S 0.0 A 4 oS 4% BUF
e o o @
Ek 6 i i ‘u"‘ 4‘#"’*@
B3 FRESEHYS
Fig.3 Division of Unconformity Structure
NP H R R K, HAEW)Z RV B Z 5/ BRI AR O 5 SRR B 5 7 I 22 5L

UCULRR A M J= XA 0 et o 2 AR, TR 0 8 07
i ARG T RD 8K B AR B g e 7 5 4 A
xF AL AR AT B EE AR BT H
B ) S AR IR B (AT 4 o 0 S w7 R i

R 5.

AR UG 3 50 5 X AN A T 2 b f A 2R
FE e s TR R, IR, L BB S 05 R A )
BAR R R . R R B ELNEN T X



326 ok B F 5 X B OF R 2018 4
F1 AEAHHNAEBEGLEHIS K2 EATHYRDDWER
Tab. 1 Divisions of Unconformity Structure in Different Wells Tab.2 Analysis Results of Rock Mineralogical Composition
= NS TR /m | W /m | JEE/m NS | OREES | ARgE/ | HKAadE/ | BROagE/
REEWZ LA | 4027 4064 37 454 %5 % % %
PG2
2L )AL 2 4 064 4093 29 1 19.6 31.3 26.1
NG Z LA A | 3936 3968 32 2 18.8 24.3 28. 8
NP36-3622
)AL Z 3968 4016 48 3 24. 1 32.8 31.6
NG mZ EWAEA | 3910 3956 16 4 25.1 24.9 25.5
NP3-80 R o
PR 2 3956 4010 54 = 5 20.7 33.6 26.9
, - Mz
AEGHZ LA | 3962 3998 36 N 6 21.9 32.8 30.0
iiE=ra]
NP3-82 KA ZE L2 3999 4022 23 7 23.1 41.0 21.1
R 2 4023 4055 32 8 21.3 28.6 25.8
AEGMmZ FWEA| 4051 4072 21 9 26. 4 27.9 26.5
NP36-3618 Kbz + 2 4073 4090 17 10 22.2 35.3 22.8
2 XAk 2 4091 4130 39 1 55.3 2.7 5.4
ABGMZ FWEA| 4036 4 069 33 2 42.2 3.0 8.4
NP306X6 Kbz + 2 4070 4 095 25 3 49.8 3.6 10.0
A KAk 2 4096 4119 23 1 51.0 1.9 10.1
REEEWZ LA A | 4047 4112 65 KAk 5 43.8 2.7 10.4
NP306X1
)AL= 4112 4167 55 )z 6 49.2 5.4 2.9
NG mZ EAEA | 3910 3975 65 7 19.3 4.6 3.7
NP36-3604
PR )2 3976 4 050 74 3 59.5 5.1 4.1
ARGMZ FWEA| 4022 4 081 59 9 50. 2 5.3 5.5
NP36-3614
2 WAk 2 4081 4152 71 10 54.9 5.0 7.3
REEEZ LA A| 4459 4474 15 1 36.3 6.8 20. 2
NP36-3706 KAb %+ 2 4 475 4 507 32 2 41.7 7.4 21.9
2 )AL 2 4508 4536 28 3 30. 3 21.3 22.7
RS2 LA A| 3 942 3998 56 4 44.7 20. 2 20. 6
NP306X2 AR 1) 3999 4024 25 SR, 5 32.5 17.0 19.8
XAk = 4025 4058 33 1z 6 30.5 20.5 17.6
J2 2 B R R T R BB AR 7 3.8 1 181
O AT O 5 7 030 0K T S 2 i .1 8 195
3.1.2 }ﬂ/p(;%:h/% 9 38.8 14.0 19.1
SR AR 308 (3 T XL FE A 13 2 10 .1 8.9 205

T B2 A ) BE Al 28 A ) 1 2 A A P B0 T T
2R R AR Y, I 22 b DURR W B T S5 A FH T A2 A
AL, KU 2Rl 2= DX At 5 2= A o P AR AL
Ye Tk b o 1 SR AR JRE WY A g o R R Y L 4
Mt 20% AR AR AN E MEF — &R
BERGYE S Ve OB Y S R b )R B PR A A
AT o o T A AR (R 2) KWL KA
R A2 — 5 R A XA R, AR i B
FXT B s AR ITE SRR L0 Y S ]

m TR AT Z B A R XARZ T A AR
T E B 5 A X B (BT 40 o A KRR ol i 7
Bl E XA RE BE i KR BT8R AT R T v 08 A )
BRI BB Ak R 66 - ) 3R I e 0 A T A
R ORI A 5 e 0 R e RIS B T R
N Ed/Es NG =28 i, D iR R AR
PP AR BE v P I 22 L AR L (8T 5)
WAL R )= 52 B DU Y RS2 S 2oa v
B LB B I A AR B W 22, AT R



R, F . aB IR THERFERARETA/ I AHARESLENFIE 327

%34
80
mpE
el m#KE
| =i
=
BE 40
41
20 H |_l
[, mll
FREAEZEMER REFLE R R

PRGEEY

4 TEEGEMAE-KOAETL
Fig. 4 Content Variation of Quartz-feldspar of

Unconformity Structure

IR )E .
3.1.3 FRALE

B RAE R AL T RALR R Z T 2 AL iE A )
RIS, A AR R LA A b A o & 1
KRB EAFER Ve s B &I BR A,
Z7E 10~50 m Z[f],

TEV YRR T B 0 S EmES T T AL
B ZEMEEZ G B R Z AR TR,
AL AR RIS e A CE R R T
Yy Er i I BRI A R A (B ) 2 KUIR )2 A T
Wl B RFAE 5 AN G 2 F A A 2R, Hdr,
HAMS KR TFAESGHZ LA A T IERJes
FE I 22 R (K 5)

B #h e fir/ F:‘%ﬁ”%%‘).’ 7] A& %
mV s *m 0 40
_ [ a (40 100180  40lgm R g 4 f . BEE | W R%
AP |(g+em™)
50 ___200]1.56 2.84 25 00
100 %
T /— <
. = : B2 9
R | 2.k ! 5
i | i |
4 (o 50 — ;
= o
B  — i
liL [/ — (=
it .-'(_ ]
5 :_,r' :.
é [ — ®
=] 0 .| _.‘.I — ¥
3 ‘.-" — :
i, }_,r‘ [
w| 1 [ -
gl_ =3 i S—
1 \
@M -50 1 \ —
= —

B 5 AESEMELRRE

Fig. 5 Basic Characteristics of Unconformity Structure

32 WAL R BB A 243 AR 2 B 1 1 1 b
[ R T R SR R A o - S = e & S
B HE FE 328 2 7 ] LA il <Y as % 1 3l Bl

=
3.2 SHEE
3.2.1 @A HEAE

Jralm b AR AT B R A E A RS
Wi FCAE il s Rl B PR . TR R MR 3 5
H 3 XN [ I A P B R IE AN [ e 2 L W)
IR R — R B4 BOR L R B
BREE 2020 58 T 20 0 M AT AR iz E XOR
RS FMMARANE KT 200 A E 5 — 13k

XK, NEHMAEEAE(E DITUE
H L. Ed/Es REEE& 5L CNB 44 1 BAB A& N
F . CNBAAKE— Ll T b e KU EE + 2 6k
RO AR, R A B A sk, N AR A bk
X )V A o TE T AT R 0 1) b R R AR
AT RAEAE AR KA T2 T U BAB 414 a5
WALEE + 28R E AR R 30% R 1+ 2 E
w5 R AN A T 2 s a nTR E  SAE A EK
R 20T LAVE R KA 4if )2 3 DB 23 4 A % 42, T
12 KA JZ T 1 b R 0 5 1 U 5 2 RS

HRAE 22 11 I 19 R 24 25 7 3] 43 &5 51 #2 4) J5
AN L) U8 7 1) 53 99 ST — SR A B 25 4 3 ) 1D



328

b

® A

,_‘:5._#

5

E7SE A 4 2018 %

Tab.3 Lithology Combinations of Unconformity Structure

K3 FESEMENAS

pp | FEEWZE) U 2 GivS
1 £ B2 L) 4 F

PG2 (O BN | gibs (B CNB
NP36-3622 E O BN | gifbE(B) | CNB
NP3-80 (O RN | BEbA (B CNB
NP306X1 | KM | Hrd(N) Wi (B BNB
NP36-3604 | KB | HEND) | 4Hba B BNB
NP363-3614 | ¥4 (O Brede (ND BH O CNC
NP3-82 P (O B2 | BEMB CAB
NP36-3618 IEE=A(®) AR | BEG®B CAB
NP306X6 | KM | FitZEA) | BED BAB
NP36-3706 (O LR | BEGB CAB
NP306X2 | K#EMEKMB) | FHLEA) | BHEDB) BAB

T B0 LR A0 5 RO D s B 2 R VR TR 0 5 S R

)R,

(K 6.7, Z5iRFW,.Ed/Es I~

e

JE

G

4 7 AR

TE Ny 5 A e B DR ) b AF R W] R 22 Sk . TR
Ny Uy Tl A— AR b KU )2 B K R
ARZRELE 20 m g, HAEF 3 H EAKRE,

1 NP36-3604 I s NG 1 22 1 25 A FE KL 2
WHE I LB AT AR ER ARE., fEEH
Wy B—B'ElmE L KR R R B REERK,
KF] 50 mAHWAFTER 3 A KB XALR L2
3.2.2 @y

R A A 8 5 25 - T RS BE 43 A1 (IR 8) s AN
I 2 b0 e A A KA 2 T I I8 5 ) b3k &
[ SR i NG S A I R N R
X R & E 5 KA EG 2 k8 8 B OR Y IX e 42
HAESE B IR DT ) B B b 2R IR 5 1 BB
TR XN R F L AR AL IR R R
3.2.3 =R A A AE

DA PR3] B AN 8 G 5 0 S AR A 3 okl 752 R
T F AR INIRG 3 5 H 1 XA 3 S 2R R Petrel R4
X ANHE 5 B AR 1 25 [8) 43 A BEAT AR, 3l 3 22 IR S AL
RS AN E AR BT REEAR
SREYAEY BTPE (B 9) . SEIE W) IR XA G S5 i B ik
BONRE ARG Z F A AR E KA R E 2 X 5
AT, B RER R R e , vh 1) i KU AR 2 4 )23 0] 46 v
53T FE VY R LA S 5 b DX, AN [ DX R R 25 i) A
Ko X5 E I LAY 53 A FEAE 23 A b 1 IR

A NP36-3706 NP36-36047F NP36-3618H NP3-823F A
& i B8 o | R B ) R 14 TR RN e
&D " "'.m‘m:‘?.l.!‘n [ ::‘ ; wﬂ ; 4n-v|sn R o-'mm:o1| l&": ;
P~ | " [P & Pt el ™ | " [ &
\ 19 ﬁ ).
i - | = = ]
g N Gy ) s
) [\ L o
. zﬂ
. f ol [,
— 4 g - E § LIRSS
- — e AS I
of . L L)
. /i H £ bow L§: N i
U o B
- e %o I = S el - l
i £ o ] = 5%/ T
o = o £ 3 -]
5 ;=i e 14
1, a i o 4 E
! ol e = 2 4
¥ a A \a E :
5 / -1 M .l %_ § =
\ j 3 4
! 5 |
— 4 200 l} E
! \
£ e Z PP
= =] =
CNB#lZ& CBBAI4 WiE TEAHE FREAHZEMAE RABLE E2RULE

6 AESEMIIMESE A—AHNEREEAS

Fig. 6 A-A’ Profiles and Lithology Combinations of Unconformity Structure Along the Parallel Direction of Sediment Sources



329

£

7L R B A 2 M A AR

48/ 3 7T

ey
=g
=

BRI, 5 . B UB3IFTHER FEEA

% 34

HNWhk EHTFEHW SEWTZTHSH

o a
o 00

HSH Ly HA

= = A & @& @

S HggD

S HENO

$DINOE JUIWIPAS JO UOTIIATI(] [BINNII A A1) SOy 2InINIG AJuriojuodur Jo suoneuiquio)) AFojoyi| pue sajijord g-a L'S1d

SHHFNHER -9 LH@EEHRESHEY LE

£ HaNg

7 H o0z - ]
i M |
d ._ M oaz -
L
P 1 , - "
£ 3 GOR E
i g %) iE 1
ot - E
i © o =
.. )-M : % w
3 ¥ o\ o @ 2 A
Y 1 e © o i o '
V “ e i % H e % o. S S
" B e .” ; o @ “ < ;
” . | o X “ i o e. = |
3 ; & i 4
4. <l T ﬁ L “
£ : - — — A\ Nk ||
I & i, ap — —_—— i ‘ra
el —— 7 il - — — — |
291 e ey s
um ¥ A
& — _— — e — — —
i, e L
MY e K S o =
’ e W S Tt L] ELEL)
H FTX90EdN 4£819€-9€dN HP09€-9EdN HTOd HIX90EdN : |



330

&
e
4
I
3
&
F

=] 8

2018 4

J& BE/m
500m g 60
—_

(b)y ARFERE

JEBE/m

0 500m 00
| I

60
i - 13

TR

—23
LR (m)tg 00

(c) F¥RLE
B8 AESLEMITEEESH

Fig. 8 Plane Distributions of Thickness of Unconformity Structure



% 34

BRI, F . B UG 3 T HER FRARTE/ WA RS A 331

NP3-353f

& NP3-813FT | |NP3-203F
= 7
_— . == —;_—,
e 4
(a) SN #

(c) mEALYL Ay = 18] 4 A6

=

NP3-153F PG23

NP3-273

NP3-267
\NP3-357F

N NP3-10%
|17}

T

IR
IaﬁLjﬁmps-m#
i |

QL

741{4

i
N
iy

(b) EWIH | i

(d) 7R 7 L #2143 A

Il

Bz EMNER RAHFLE

ERALE

9 FESHEMZ=EIH

Fig. 9 Spatial Distributions of Unconformity Structure

—3, Bk B .Ed/Es RIS Z R4 EBET W
X I AR TP AR P IX L A X 3R 2 AR AR AT 2
A A RRE AL ZE P 2S5 ., AN A
P BEA AL , W LAS) A0 ] W i £ T B 3 5 ) 3 IXCvp
T b DX AN G SRR X0l S A BB T A R 4y
b DX ) Z2 A Ayt S R R TIE R

3.3 /N &

ARG BER AR LA KO3 A 0 22 S R D E AN R
BEMEANEERNE, REAGHZ LA AR
RAR S22 W A, 43 A RS A X e o il KUk b £ 2
Mk & AT R B e 22 . IRtk fE AR G )2 &
X S KL 2 £ 2 A 25 R W B 2 KUk
JZ1n m b iz # , R RAE Ed/Es A A Z T W
WA — B v B B g B MG 3 5 X
r S b DX T A XUAR R ) B Y M XL 7R TG 1 R
FER R AT MR H i AN A S g
B o DT 20 A7 76 4 78 20 = B P L 3k st 2 A 8 4 — B il
T T S i I NS 2 | e e S

4 & iE

(1) Hy T WUAL 3% ol 2 32 A A T B TR 3
W I X Ed/Es A% G 450 ] LUk 73 o AN B 5 il 2

ErE A AR )2 R KRR 3 2 o R g
AFHZEMAAMERKER LT WL+ 2
REE .

() WALFE )2 Z WAL R R B e v B 20
HE A A PR E B O B L AL RN B R
Co WM e 22 5 20 RUAK 2% 32 0k il A ol i L Bt B

BRI ORI AEAERZ LA AR TR

i, S EE SRR AL,
) REEA T Z LA A 02 XU AR 2 78 4 5
HHBRER EEEYE T MR EE; NLF 2 E
PR EAETE B R 7 a1 R o b 7R A IR
BT Xk F . AL i X E R A E .
MG 3 5 M i X Ed/Es /N3 4 45 #7697 5
D710 EBERE AR )G A 1 B R 7 )
KRB 2GR LR PR =, K
L Z PR SO R o8 = B 45 R 0 XS, AN
B G R R VR N B R R TR B AR B 2 1 X
B ARG SE R AR R i 5 )2

S % LW

References :

(1] 3kvedR, M, RWE. B EE A DU R A a1
EREmE XL AmE S I k,.1996,23(5):

»

=

S,
v

SIS



332

w o A F

5

¥ ¥ R 2018

[2]

[3]

[4]

[5]

L7]

16-19.

ZHANG Ke-yin, Al Hua-guo, WU Ya-jun. Character-
istics and Oil-controlling Significance of Unconformi-
ty Structure Layer on Top of Carbonate Rock[]]. Pe-
troleum Exploration and Development, 1996, 23 (5):
16-19.

i . AN T S5 5 A RELT]. AR S
FF K ,2007,34(2):142-149,201.

HE Deng-fa. Structure of Unconformity and Its Con-
trol on Hydrocarbon Accumulation[ J]. Petroleum Explo-
ration and Development,2007,34(2) :142-149,201.
Rk A BLEE M MEE R 4R B A S R
Ko AR A 8 PR PR TR LT, M A 3 5 i 2
2003,27(3) :270-276.

WU Kong-you. ZHA Ming., HONG Mei. Structural
Models of Unconformity and Recurrent Diagenesis of
Semi-weathering Rock in Junggar Basin[]]. Geotec-
tonica et Matallogenia,2003,27(3) :270-276.

FEHOE BN, EWE. S ARG SRR S5
BT ERA L) ], R MM 3 5 BB £, 2006, 30 (3) : 326-
330.

WANG Yan-zhong, CAO Ying-chang, WANG Shu-
ping.et al. Advances in Research of Spatial Structures
of Unconformity[J]. Geotectonica et Metallogenia,
2006,30(3) :326-330.

S - 1 P 87 i R ]
NG BRI B i SRS BT ] W 22 A0 i o 2
e FRFL R, 2011,26(1) : 7-13.

WU Kong-you,ZANG Ming-feng, CUI Yong-qian, et al.
Structural Characteristics of the Unconformities on the
Top of Pre-Tertiary and Reservoir Types in Jizhong
Depression[ ] ]. Journal of Xi’an Shiyou University:
Natural Science Edition,2011,26(1):7-13.
BN, E R, B S A5 AR MR A L H X
FR TR A & 850 Fe o v iz (). B0RR 15 4 42
H 5T, 2016,36(3):98-103.

CAO Ying-chang, WANG Zhu-kun, WANG Yan-zhong,
et al. Architectures and Responses of Physical Proper-
ties of the Unconformity in the Uppermost Part of the
Palaeogene Strata in the Yongbei Region, Dongying
Depression[ ] ]. Sedimentary Geology and Tethyan Ge-
ology,2016,36(3):98-103.

X vw A, SR BT IR T AL B P i X TR R R R TR R
EAREG A S]], BBk Rl A 5 PR R 2 4, 2006,
28(2) :41-44.

LIU Ke-qi.CAI Zhong-xian,ZHANG Shu-zhen,et al.
Structure of Ordovician Carbonate Unconformity

Zone in Tazhong Areal ]J]. Journal of Earth Sciences

L8]

L9]

[10]

[11]

[12]

[13]

[14]

and Environment,2006,28(2) :41-44.

ik BH L BRREMG A B o L BRI X 2 T R
B AT B P P R B A LR B T I R L Tt X v
T 0 B BB AR E A LT ] A s
2014,35(5) :857-866.

ZHANG Yang,QIU Long-wei, YANG Yong-qgiang,et al.
Sequence and Unconformity Characteristics and Trap
Development Model in Frequent Onlap-denudation
Area: A Case Study of the Ed-Es} in Northern Cao-
giao Area, Dongying Sag[]]. Acta Petrolei Sinica,
2014,35(5) :857-866.

&ML E.E RS RSN E ARG
Fy A 5l < S LT, KRB A i 3t BT 5 JF &, 2009,
28(6):12-16

LI Kun, ZHAO Xi-kui, HUANG Ke, et al. Uncon-
formity Structure Type and Hydrocarbon Migration
in Akekule Uplift[J]. Petroleum Geology and Oilfield
Development in Daqing,2009,28(6) :12-16.
R, W, AR NG S R H R R AR
LI %P SO, 2013, 25(6) £ 1-7.

GAQO Chang-hai, PENG Pu, LI Ben-giong. Uncon-
formity Types and Their Constraints on Hydrocarbon
Behavior[ J]. Lithologic Reservoirs,2013,25(6) :1-7.
i AR b2 R X B B R A A LD . T
AU 5 R IR, 2005,12(2) 1 26-29.

ZHANG Jian-lin. The Function of Stratigraphic Un-
conformity to the Oil-gas Migration and Seal[ ] ]. Pe-
troleum Geology and Recovery Efficiency, 2005, 12
(2):26-29.

Z ML EVRT L E WAL AR EHE T X P R E AR
RS G B T AR R LT DL 4 Bl ik <0, 2015, 22
(4):1-3.

QIN Feng,ZENG Zhi-ping, GONG Ya-jun,et al. Un-
conformity and Translocation of Cretaceous Bottom
Formation in Chepaizi[]]. Special Oil and Gas Reser-
voirs,2015,22(4) :1-3.

JE i B B S R R AR T R TR 1 B L
MM R FR L] A5 KA A H BT, 2000, 21 (4)
345-349.

ZHOU Hai-min, WEI Zhong-wen, CAO Zhong-hong,
et al. Relationship Between Formation. Evolution and
Hydrocarbon in Nanpu Sag[]]. Oil and Gas Geology,
2000,21(4) :345-349.

TR 3 1 &L AR A RE A%, I AR U R A M- 2 Tl
P DA ) 23 S AEA D). A il B4R 5 JT K. 2008, 35(3)
272-280.

XU An-na,DONG Yue-xia,ZOU Cai-neng,et al. Divi-

sion and Evaluation of Oil-gas Prolific Zones for



% 34

BRI, F . B UG 3 T HER FRARTE/ WA RS A

333

[15]

[16]

[17]

[18]

[19]

[20]

Litho-stratigraphic Reservoirs in the Nanpu Sag[]].
Petroleum Exploration and Development, 2008, 35(3):
272-280.

SR, AR FA L FE HERNB R IERAKS
MAHARRAEL) ], 0T T2 ,2016,27(2) : 84-86.

QI Zhen-gin, LI Chang-hong, WANG Jian-wei, et al.
Hydrocarbon Reservoir Characteristics of Uncon-
formity of Paleogene in Nanpu Sag[]J]. Mud Logging
Engineering,2016,27(2) :84-86.

SIG AL SR F5 00k, 55 2R M B R 4 A 2 7 T )
b P[], B A W M I3, 2013, 34(6) < 657-660.
PENG Qing-hua, ZHOU Jiang-yu, JIANG Shao-bin,
et al. Unconformity Types and Erosion Restoration in
Nanpu Sag[J]. Xinjiang Petroleum Geology.2013, 34
(6):657-660.

£ E ORIER A W MR T 20 R R
e A1 Y R R o 0 R 5 S 1 42 0 [ 1. B0 2 4f . 2009,
27(5):976-982.

JIANG Hua,WANG Hua,LIN Zheng-liang.et al. Pe-
riodic Rifting Activity and Its Controlling on Sedi-
mentary Filling of Paleogene Period in Nanpu Sag[]].
Acta Sedimentologica Sinica,2009,27(5):976-982.
TRA FRLL A . 3 A B, 5. R AR M R E 2 7 i
SRR KT R B0 [T . A m B4R 5 & . 2006, 33
(4):437-443.

XU An-na. ZHENG Hong-ju, DONG Yue-xia, et al.
Sequence Stratigraphic Framework and Sedimentary
Facies Prediction in Dongying Formation of Nanpu
Sag[]J]. Petroleum Exploration and Development,
2006,33(4) :437-443.

HH TR, ABLL 3, 4. B W W2 R I me A 11
B 1l S 0 R L], A o B 4R 5 9F KL 2008, 35
(4) :424-430.

DONG Yue-xia, WANG Ze-cheng, ZHENG Hong-ju,
et al. Control of Strike-slip Faulting on Reservoir For-
mation of Oil and Gas in Nanpu Sag[]]. Petroleum
Exploration and Development,2008,35(4) :424-430.
WS T HEH B PR M AT, S T AR M BE A B O g
O3 EEE R R KB 7k T A5 KRR,
2012,33(5) :695-704.

HUANG Man-ning, DONG Yue-xia, PANG Xiong-
qiset al. Controlling Factors of Structural Reservoir

Distribution and Its Prediction Method in Nanpu De-

[21]

[22]

[23]

[24]

[25]

[26]

pression,Bohai Bay Basin[ J]. Oil and Gas Geology,
2012,33(5):695-704.

et B BRI RS ER 3 5 LD R A AT
(170, 6 % Hb R AT 52012, 28(9) £ 34-39,53.

MA Guang-hua, GAO He-cun. Hydrocarbon Source
Rocks in Nanpu No. 3 Buried-hill of Jidong Oilfield
[J]. Marine Geology Frontiers,2012,28(9) :34-39,53.
TRV, KR 38 , AR 22 06, 4. 7 £ M1 B IR B OB 4H &
AR I [T, ik B 4R 5 T & . 2008, 35(1) - 11-
16,39.

WANG Ze-cheng,ZHENG Hong-ju, XU An-na,et al.
Oil-gas Exploration Potential for Above-source Plays
in Nanpu Sag[]]. Petroleum Exploration and Deve-
lopment,2008,35(1) :11-16,39.

Mk 3R E S0 A SRk, 55 RS S5 E B HRT
LT RPAT I BT 5 TF %, 2011,30(1) :21-24,
CHEN Tao,SONG Guo-qi, JIANG You-lu,et al. The
Recognizing Method for the Unconformity Structure
in Jiyang Depression[ ] ]. Petroleum Geology and Oil-
field Development in Daqing,2011,30(1) :21-24.
PRNAL ok R E S, S IR BE R A RS
DS AR R DIV IMANG Sl RTINS o % R E S
BF2£ 7 ,2010,34(1) :50-54.

CHEN Gang-hua. ZHANG Lei, SONG Guo-qi. et al.
Application of Logging Data to Unconformable Verti-
cal Structure Research of Stratum[]]. Journal of China
University of Petroleum:Edition of Natural Sciences,
2010,34(1):50-54.

A, ZEHYE N P R B X
AR RN R S5 R I AR BRI T B R
2014,38(6) :749-754.

GUAN Yong-guo, LI Yan-ying, SUN Bo, et al. Log-
ging Characteristics and Identification of the Carbon-
iferous Unconformity Structure in Chepaizi Area of
Junggar Basin[J]. Well Logging Technology,2014,38
(6):749-754.

ARARE RER AG WLL A R E A XU TE 45 R R
AP T ] T E R BB A, 2014544 (12)
2652-2664.

ZOU Cai-neng, HOU Lian-hua, YANG Fan., et al.
Structure of Weathered Clastic Crust and Its Petrole-
um Potential[ ] ]. Science China: Earth Sciences, 2014 ,44
(12) :2652-2664.



