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Fig. 1  Distribution of tectonic subunits in Zhanhua sag
o EE I RSO HC G TR =R UIBME R Y



254 AW SRR A H R

24 %

NE, NEE [i] JE A ) — 2R 7 24 & = Fs 7 )2,
SR b 12 BB B8R 1 I 2420 R = 00 4% bk
4 fle A M 30 B 1) TR B R L AN, SRR
ERTIEREEHIENS 1] NWW- NW [1] £ 24 H# [n)
AR T L, AN R FR M S T VLR

YAk 14 B 9 A SR AE S 1) b el A i R
B2 (B 2) . FHEERTIUEH WA RS A
P RAE M T SR R A = RN DY R 4

i LR . TR =R N REH A
M, R K, FEH T 5, 52 21y R4 i
B EFER], B =R ERIRPE T8 .

gr BRIk, 75 3 ) b4k MR BT 1R 2R B
IR 3 J2 P R ) 380 B A 3 2 e B L ks ~F T
LRI NE [A {9 5 0 2 MR F3E 7 (R A
W) 5L NS [ R e ™k 1 B, FE
P AL 73 i AR 73 BRI IE S S

P nEERS BB ¢ RERME
XW3 XA 36 62900 HEER 20 o Wieh =13
0.0 . : r r
L0 ol N
Ng " Ng /
20r Wy Ea 7 \EZ
é 20k T, 3 .l‘
= T 3
¥ a0 _& 5 T ﬁjﬂﬁ'
ol = & BB
" X \Ek TR
60} \ HERIRER_ Ek
-
ol Wk MR EAS )

2 157.2 P A 3 i 1
Fig.2 Structural section along No. 157. 2 seismic line

2 EEWRESIE A

AR5 -yl DX 7R 5 &l 2907 58, — RO I 2 K
TN 4K

— 2 W s FeH I = R AR BT AW R, B
FRAEN AL 5 M L W E . BIEE K )%
HEZ KEH SRR .

TR R R A A AH AR YT R T
BB R ETWE, BEnT DORRs Wi, thnr DU
NRBES RN E MR, EEX T =
RUTRERE AT 7 A Jo Jm) A 38 T8 il A B 21
FEHIEH

=W E: WO — U R IR AR Z, DA
ma Z WA F, W = RUITREE R EHIER, 2
Rl 3 Wr bR X (1) 32 0 )2, A0 FE & SR T A ) |

T E .

VUL = A B IR — e (T 2, 2 Kl 43 W B 1)
Wds .

PEREA, WAk B IL A = 297 4%, Hdh— 4%
WrZ2H 4 %4, W EH 5 4%, %W EH 23 4%,
VUL = 265 4% .

WAL RE B ORI I = SRR TR R R

BARWZE T —%W )2 . WM B e X ARRZ .
T Z I Z IR Z WL 2 R T =
R .

A 2 H W 228 K Ae Sk R s W 2 76 3 o
B . FESALINIRG, B2 AR W2 Bk R A,
DAL FRATT FH BT 2 0 22 SR R s i 21 B . T2
W RTRW ER A Y SR EE, Y R R TR
S — I 2 W Z T B — A R W 2 B R
IRAEPAEE PN 5. W7 2 % 22 2 PR B IR AR A
R P, TR LICK R A7, S s R R T W7 2 ) 2
VG BN5R . W 2 VR 22 K 3R B W 2 VS B R
LA

LEVEAGMIRE, VoI 4 = B TR L, R
15 W RIS B s AN, b W 2 % 25 B K1 2
AL Z, B K V% 72348 m; Y 1 40 = B Ui AR
W, FEA 12 ZWETES RN, = m K
RIREW R, B K% 75296 m; Vo i 5 40 = BL i i
M A VD AT T B R R, R 14 &2
TN REY, VK R NI 2, K& =
349 m; ¥0 i) 41 20— B W T 2R b Ve T 4 — B
W, FBH 18 Wi R IES A MmEY, % 2= K
UM, KTk 22655 my A R, FEA 14



3 W

5RO S8 i DA 11 s B J= 385 s 1k S FE R 2 R T R A A 255

ST ZIH BB A REY, Yk E R KRR WNE, &
K& 22368 m; A8 M3, B 10 & W Z G
BN, ¥ BRI R IAL T2, K% %348 m .
W EAE A TR X B S [ F e 30375 3 i
SEAEFER . 7EX BN E Rk EZ
Rk R Z IS B T W7 2 10 B E sh5m B . bl 4
= BEUUR 5 2 AR e B 2 R = gk
(B 3) /] LAFE H, fEVD I AT 4] — B b B —vb i 4
H—BUiAR I, W 2 s B A s g, Wi B Rk =
TEIA3 656 m; HUGRVDT AT — BLT LR, W2
TSR E, W2 BV 25 43 205 m; Y AT 4] =

Byt B b g = B B B - v AT 4] —
BUR BT AR i RN AR S A, W Bl o B
ANZ, FRA AR R EY, W= S 22 43 3l M 2 269 m,
2266 m 1 2 147 m; Wr /25 3 538 8 55 55 1) 2 R E 1
B, W2 R 7% 200 1 845 m A VG YT B i 2 R 9%
Ze W Bk a] DAE Y, G TG B 2 M, BRZE V]
2l = Byt AR LA 3 v B o, YD A = B
WE M H =B BB - v B
B ARG G AR 55, Eyb A4l B LW B -

YOI — B UTRR I A A4 16 75 3l AR 5, RE R
BRI AR B W I AR5

B3 VAR T = Sk = 1
Fig.3 Total fall of faults in Zhanhua sag

3 EEWRIESN R R4

LA T 3 A SRIF GE A
PR IERE b, 45 Gz X I A B K, Bk
LRI BE T 38 = RV AT 4l = B - ARE 4L LR
SN ZRZE T, Wy T 4 = B - i a4l
TBRTINEBAFE AN RET, WIEA B L
W - REHANE AN ZHET; 6 N=HET,
BV H =B T BN EF T, Wi d =B
HFE B Z R IT, Yo A7 2] = B B B — v il 4y
HoBFWBONE T T b frdl — Bt bW B -
WA BRIV, KEA=BANEFV, &K
HH B —BAERF VI
3.1 XN =EFrES

b &, F&— 2P 3 E
KRB — 7K E I L W =53
SR 3) . K3 AL, W R R TEER RS =
G2 T TFAR () B AR X N, BT 2 v =R —
AR F PR R K, LUG B R, X 785 Ul
BT Wi R T R E I IR .

3.2 Ry A

AR JUAR 4 4 B 3 19 W] 25 5 W) ) R R, ATORE
HEJZ AL b 1 HE R e B A 50 o BE R SR R
HRINAR A . 25 m] 7 = ) a4 K T PR I
I, KBRS HE R P4, XM EZ P4, B
JeB 5 A A iy 1) SRR — R F S T
HESZ s 0 I Al A S A T AR T U R I, K
AR AHE )= 7 4L (AR o AT AR U HE IR R ), AE
XPUEIR PP 4L R, [ 3 A 5 1) B 1 3 5 AR
— ARG B B HE T s 2 4 W) A A T R
RAZEFTPRGE RN, K7 MU= P4, /21X
MR P A T, — RGBT KHE R — A2, 1
BA W BB B

T i AT T e 980 72 o, ) 3z 5K — PR BE R 7
ML) B, SR A X BT, 80T A
ARSI IR HE K, A A5 T 1 AT A ) K T TR
MR, BEAF IR R 4 WSS — R
BtioE AL B, 5 DRWIF AR R R, 3
SOAT 22 18] (Rl )N, A T 18 T 7 2 ) T RN
PO AR, B & 7 AR AR e 4 i 3



256

A E R R R R

24 %

AR 55 BN Bl I, 7 3 AT A A R KA A T
BUER, btk /5 TIRHE R P4 .

PR A" WS, TEDF R, NP4 4 =
BEFREMN, A 6 M=FMikhel . £ =%
Ay 3 T o] S i R b 5K, o S 5K AR 55, R I
s, BATIAR AR = 5 = s i (] b = 4
=i e IR b = W] — R = R i e

[B] b R = — M = g g el ARE R =
ZFRE) 3 T [P AR 2 7 e 0 = A s e [, AT A
I 73 TR T A M V> = B —RE 4L 6
MR E R .

Tt AR 111 FE( K 4) B, KU ARG
BhAHE R P B 0 5 SR

M 4TT DLW R Y, AERE A = Z0H it e

MEX: i # | mpmasie WG 1’5-31&‘01._[7# F:3
o | 2 & e (BRI P | TR ERESANE

o Jm g ) .
A B | —— Hidk :}?F:g\ AfEa b
_ n‘:lr 515—{-‘-3,% | I ST T & o e
v, EoEE — B
i Y Sl o e | R P A g

- B —£

5 I L i;jﬁw-%m
- o e 42> 0BT gy
r |, Wi At 1
=1 T L S MCLELLLT I !
; - ¥y v i | R
2 e = g b
S FRAE T i
£ RO W PREN = 2
i o 5 C“*:> o i

i S8y i e o
R NS R = > ik A‘M"'fg

lesy P /
5 LT R n"?l_m ‘FE:%

B4 HEiE sl w101 e E e S Oy s K

Fig. 4 Control of tectonic movement on overlapping mode of parasegences in Fu- 111 well

[E1 K403, B SR 2L B 5K, IXAEHE R 7 (10 B s
N EFEHFERE L IR RCR, AT TIBRAHE
JERF A FEREAS = 0k 3 e (9 R R 31, R DL 5 2
Grlks, IXAEME R P 16 B i X Bt A 3R i 10
RRER, IR TR P .

AN, BATIE R ToAh 8 LI HEJR B Uy
AET =TGR ) . AR 1 ATLUE H, MG
BRG] 1R e B AR, R AR i fr K
W1, LURE B R P 4108 5 Mg 5t s 3, D
KEHBRXEZ AN T .

x1 HEEFENEX% R
Table 1 Statistics of overlapping mode of parasequences
, B NPT &7 (R L Bl7 %
Bk WS
w3 mdt w8 M0 X153 X120 X2 M3 MR 1IE
B LABCE A3 i 46.2 45.7 40.9 37.0 40.0 4.3 34.8 35.5 46.0
14 31 45 Hs 4 28.0 12.5 12.5 25.0 16.7 21.4 13.6 30.0 6.3
A CABCE A 3 i 23.1 15.2 27.3 18.5 24.3 20.5 31.4 23.7 18.0
4 18 %5t e 400 50.0 62.5 62.5 55.0 43.3 57.2 68.2 33.3 81.2
P ¥ it bz sk 3 30.7 39.1 31.8 4.5 35.7 35.2 34.8 40.8 36.0
F & B 5 B 22.0 25.0 25.0 20.0 40.0 21. 4 18.2 36.7 12.5

R, F A, MK BRI T 5 = R R A

VORI 45 A 2002



53 W

5RO S8 i DA 11 s B J= 385 s 1k S FE R 2 R T R A A 257

3.3 X =R
B K, TR AN RS R S = RV
A =B REAVFXIS N 6 N=HETF.
FEF T KRB Ty 4 = B R B AL
BHES . EFD KENH, iR — R
TSI EL RN, WY R A th R, o TR TR £
e RAL AL Z F B, 49348 m, Z AL Z 2

i BT J2 A0 T 5 A A e Wi 2Rl I = 3 s B 7 A R T
B R LR A R, AE TS MEEE R TR R T A
RO, FESR IR R W R — M, B 1 R
4 300 20K, FEREIL TS HER SE W R — M, 2P
[ BRIk 450 2K, 2R 7 1 K E K
FECREAL .

ER NS ERF T RLLT A HliER

I R AL R S TP ) b o R k]

Fig. 5 Tectonic control of major faults on the thickness of sequence I in Zhanhua sag

. FER R IR E N, SORWT R 8 4
i BERFI R TS AR KSR W JERTZ I
Fa WAt i Sl LU AR 21, Wi RV Z B LUK, o
W=V 2 e K AL & 22 2K W 241, 4296 m, AL I
JEVE B T )= ¥ 2 AR K, 29232 m, 0 B R
RIS R 1R MR I, £ T R v P
AL = 2R ik T A DU O, B
JE¥IIK 250 2K . B, REERF IR Y]
IR EERIN e SH N

R I T 58— #3& 2 I . 2 1K
I, = 0 SR W = B G v e T 7 1 B
JZ DAL= AR Wi 2Ry <535 3l LB R 24, W7 =
Tz WK, b )2 9% 22 f KAk R AL )=
PEBL, 4345 m, X1 I0E & 3 YR AL,
PRl 72 AL i J2 78 BB, 2 e T & 5 2 250
2K, AR R N B AU .

JE ¥ IVACH I 0060 B -0 ) 4 41— B S99 A

AT BRI, A TR AN G R
MR . R VAT N, ORKTRA J2
AW IS AR SE T R A LB Z LR B
J= BRI Z 79 BOm B LB m 2, Wz 9% 22 th LA
K, Horh, W J2 3 22 B KAk ORI AR Hh B,
655 m, 3 HH T~ SR Mk AR 2R T AR K o R A
IO, PER) RIVERA FE R T TR L, B IVEE
X A J5 BRI 400 m, I ) EDTRE L

R VB EX N T REHTREY . =
Fe VB, ORIy i g W Ry A v v
(EYeaB| AR SR IV TRy i LTRSS Gl )
JZ INrE WA iy 3 Bl LA SR R, B SR I 22 B L
R, bR kW W )2V 2 50K, 368 m, J2 7
VAESR AR W 2 R B I IR0 250 29K, D i it
W EVCREF L, B MBS 254K .

JE R VIR E I X Y 208 TR . e
Ry VIR I, ORI JE Rl = I R



258 A E RRA

5 24 %

e TS pEK SR W R AL TR AR 7 Ry
AR 2 Vs S A LRk B, W2 VR 2 L Eh K,
HA IR AR W 4 7 2 V% 22 f K, 465 m, 23R AR
h%ﬁz%mﬁjiﬂcﬁﬁﬁﬁa R, LE T 5 A 3 B P
E R VIR 7550 m, &2 2% VIR & N1
FEUTFEF L.
4 JLrINA
(1) BT A 2 H W 2 A KA Bk R R W 26 3
SRS, (EEAENALINIRG, BTV 200 5 K2 B ok
AL, DAL FH T 2 0 25 R R W 2 IR B R .
JEiEZERWE L R R AR T BRI R, o] CAsE
oW 2 ) 2 ) 35 B 5 RE, W8T J2E VR 22 8K 3R B Ik
JEIE B FY
(2) MR b A1 e b 2 7% 22 B, AR RS AL

B BB YA B W B UR I ) 3 i
AR, B EA B E B - YA B
I ST R v 3h M AR o, 2K SR 28 I Y] AR

(3) fER G hr gk 0, UA A B SHE 2 P 40
& WGBTS, IR H AR P40 £

(@ﬂ*ﬁF’E‘J‘EﬁM’% |7 )2 K I J5 R
TR, RIS TR O ER: B 1 Kk
BN SEIE TS BERSR W R — s R [Tk
IR e w v I e O R IR T AR 2 e T
K I AL T = 78 Bt Ml 2 1y VA H I 3
IR R A R VORCE Ik B AR IR 2R
BH; 2 e VIR I 00 Tu9 MEvEFE P & . AN
A, PO O IR A DL S BE A S 2
ity B AR £tz ) .

Mk, Vo gl — By B B - v A — B

i H A G Bl e b 5 2, H IR Vb TRl £ IQH*&{)L

$$ﬁg S R L = B R B TR b 1 SR SRR A R A S R X ).
T =B E X B BT B F LB *’E{HT 2 :;;?;9 ;(2 2%75:;? S A 3 SR M . T 5 B

b7 sy el ) 35 A e 1

,ﬁﬂﬂl?ﬁﬁiﬁﬂ T M AR VS B/ 55 . B Ah, Wik 1997, 27~ 33 )

WG TEEN 2 W R 5 Uk, BNV L = BUR 5 ems kb, s, 2. 2 o 2 2 R A% 2 P DR BL b

HAR S VRS, Yo g4 = B W B Wb ATH = M. Jb 50 HUT L ARAL, 1998. 31~ 40

Z % L Wk

FAULT ACTIVITIES AND THEIR CONTROLS ON THE DEVELOPMENT
OF LITHOLOGIC SEQUENCES IN ZHANHUA SAG

Zhang Fanqin Wang Weifeng Dai Junsheng

( College f Earth’ s Resources and Iformation, Uniwersity ¢ Petroleum ( East China), Dongying, Shandong)

Abstract: Zhanhua sag is located in northeastern Jiyang depression. The development of Zhanhua sag was controlled
by the NE and NEE extensional and tenso-shear faults, which constituted tectonic framework characterized by alterna-
tion of sag and arch. Complex half graben is the characteristics of Zhanhua sag was controlled mainly by the first- and
second-order faults with the strike of NE and NEE. The third- and the fourth-order faults are associated faults or anti-
thetic adjustment faults. In Zhanhua sag, many boundary faults lack of footwalls, so, falls of the faults have been used
to indicate the intensity of fault activities. Fall of fault refers to the amplitude of relatively fluctuation of the two
walls. The larger the fall is, the more intensive the fault activity would be. In the early Es3 period, Gubei fault had
the largest fall; in the middle Es3 period, Chengdong fault had the largest fall; during the late Es3 to the early Es»
period, Gubei fault had the largest fall; during the late Es; to Es; period, Yidong fault had the largest fall; in the
early Ed period, Chengdong fault had the largest fall; and in the late Ed period, Gubei fault had the largest fall. In
Zhanhua sag, the most tectonic intensive activity occurred during the deposition of upper Es2 to Esi; the next is that
developed during the deposition of upper Es3, and then are those developed during the middle Es3, late Es3to early

Es, and early Ed periods; and the weakest tectonic activities was in late Ed. Obviously, the tectonic activities were
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characterized by episodes, i. e. tectonic activity was intensive in early Es3 period, became weak in middle Ess, late
Esszto early Eso; in late Ess to Esy period, tectonic activities became intensive again, and weak again in early and
late Ed period. In Zhanhua sag, the Paleogene Es3 to Ed sediments can be divided into two second-order sequences
and six third-order sequences. Total fall of faults is used to indicate the intensity of fault activity here. The largest fall
amplitude of fault corresponds to the beginning of the second-order sequence, 1. e. the total fall of faults had been the
largest at the beginning of each second-order sequence, and then gradually became smaller, which indicates that faults
have controlled the development of second-order sequences. In Jiyang depression, there are six third-order tectonic cy=
cles from Ess to Ed. They are characterized by strong extensional movement in the early period of each cycle, exten-
sional movement in the middle and late periods of each cycle, and compressional movements in the final period of
each cycle. Their activity periods correspond to the development periods of the six third-order sequences in Zhanhua
sag. The responses of high-resolution sequence stratigraphy logging rhythms of Fu- 111 and other eight wells to tectonic
activities show that tectonic activities have controlled the overlapping mode of parasequences, 1i. e. they are character
ized by intensive extension and retrograding parasequence set in the early period of each third-order cycle, and by in-
tensive compression and progradational parasequence set in the final period of each cycle. Fault activities controlled
the thicknesses and distributions of third-order sequences, as well as the migration of depocenter . As a starting point,
the depocenter had been in the area near to Wuhaozhuang-Changdi fault zone during the development period of se-
quence 1, and then migrated successively in clockwise direction to the southern part of Bonan sub-sag and the eastern
side of Gubei fault during the development period of sequence II, to the northern side of the western sector of Gubei
fault during the development period of sequence 111, to the the southern part of Bonan sub-sag during the development
period of sequence IV, to the area near the Chengdong fault during the development period of sequence V, and to the

western part of Wuhaozhuang sub-sag during the development period of sequence VI .
Key words: growth fault; fall of fault; sequence; parasequence; Zhanhua sag
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ANALYSIS OF PETROLEUM ACCUMULATION PHASE IN DONGYING SAG
Jiang Youlu! Liu Hua' Zhang Yue' Tan Lijuan' Wang Ning’

(1. Resources and Irformation College, University f Peiroleum, Bejing;
2. Research Institute f Geosciences, Shengli Oiffield Company, SINOPEC, Dongying, Shandong )

Abstract: Based on composite data of trap formation and evolution, hydrocarborr generated and hydrocarbon-expulsed
process, reservoir saturated pressure and fluid inclusion of diagenetic minerals, the accumulation phase of oil and gas
reservoirs in Dongying sag have been divided into two phases, i. e. the late Oliocene phase and the late Miocene to
Pliocene phase. Large oil and gas pools were accumulated in late Miocene to Pliocene, especially in the middle-late
period deposited in Pilocene Minghuazhen Fm. The main petroleum accumulation phases varies in the oil and gas
reservoirs in different stratigraphic horizons and different structural units. In general, it is relatively early in the litho-
logic pool enclosed in source rocks. There is a tendency for the main accumulation phase of oil and gas reservoirs to
become late ordered stratigraphically from the bottom to the top and from the center area to the margin of Dongying
sag.

Key words: accumulation phase of oil and gas reservoirs; oil and gas charge; fluid inclusion; Dongying sag





