937 B o W
2010 £ 12 H

L B R
GEOLOGY IN CHINA

Vol.37,No.6
Dec.,2010

8 H R MM R E S T
—RFREMEEIRZRDM LI E (Es) A5

ZFER ZAEX? EH=° AEH? TXF' KEE!

(1. PE B @HIRF LR EGLSR A 20N 73002052, TERAKRSE MRFRE, LT 100083,
3. FE B (P B)ARASLTHRL P T 100027)

R )R R B i B OB R AT 58 A M T 22— IR U0 A 140 DX S TR g g R A R T A S K
A X 7R M T AR DU B S AR R AR S T A B A ) DR B AR RIE S A h RESIL A FE S A R RN
[ e JRLATE 7 ), D e QR TR 0 42 ) 9 O S0 (58 R SN IO ) AR A T L SR 2 R L, R ST T
AR B A Bl 0 400 1A 53 A AR AR RE At e 0 BT A [ R TR 2 B A AN T IR R R VR A D A T A
T O 7R 7 T T8 e A e 1S 2 30T U 5 0L G SO0 B (A i VL JRE R HEAT TR e TO S ARE O A 4A i IS JRE
T3 G S AZ + XU B ) R GE G AT TS SRS A ST S IR A JRE R X X O A0 MR | 9 M
AT TR S I, — 38 W5 B WIS SR YIS AT AT R AN 6~8 GURTT B AT A T ESIA TR, %0 vk A
VL D M A S TSI T 5 S A8 T — R A 20 S B X R R R AT A AR B O AR E T T B 2 W IR

PEd R R BT

PSP REW S U NI AL i B R R e s g Ll

FE DS . P588.2172 XHRARER A

1 51

TR TS e 0 SUUIE ol A DR 5 ) 250 5 980 DX DL Py b
PR B0 TR G ) v ) 0 B 2 A0 i)
2 19075 A A I T ZE S DX 22 IR TR RS
VLSRR DU BT 2R [MTRE vy 3 38 U0 Y b i )=
B REIL LR AR T, WSO A R B R BRI X SRR
PR S BB LR )R 2 (E R 1) i
28 VR R ML= 7 0k TR 3 B R BR A REAT 2%
P ISP AT I TR K L DX 2 XUTR P T T e R
T AR AT AERS B0 AR g 88 1) R A 3 LA B it
B 7] — B AR B AR D HETIE B A 8T B
N0 A SO0 V5 RE R S BE AR, PRI R 3 5 TR F) B I
WALEL AR E M YD Y L B I TR
i o3 AR 5 B A5 ) R AR AT T 2R G WS X%

Wfm HER.2010—05—14; 5 E H #.2010-07-28
E£WB . BHXAREAIELSTH (40672078) %8 1),

NEHS

:1000—3657(2010)06—1659—13

AT T,

AT, X B R AR A B0 BIF 58N BB i T
Z )5 QR A3 A B 0 A e R B
I b 7 o e T 00 2 AR ) 2R B 3
P EAT W ELJZ 20 B0 T IR A5 25 S A 5 LT
FHUSZ fe WS 8 1T A [T 4 ], 454 ) A I J2 7 A
F183 IE L B3 o A A DX W SO A 23 A o B AT T
SARF BRI TE 2R T R ) B S HCREIE 1T
HENTH AR/ 2 B S 5 AT PR AL )
SN DR AR ME A7 A7 S8

2 ZRE T M B O

21 HEF=
PR MY B Oy M Y P U T R | L BE R 22 A X
PR IR T I 7 Pl R 3 2 M F) e 3 iy AR v

EE B AEW, T 1967 A WL S g TR, EZ NG DIR S 2P M2 2 555 WS E—mail : ligh615@163.com.,



1660 h [

i 5t

2010 4F

£ 90 km ML TE 65 km, TEMIE I FE T [E R
IS8 VA VS 2 b % B 34 5 i S 18— R Gy i BT
(E 1), WL B B b Rl R RE
HFE RS RE AR R EERA TSR R S R g
AR G BT PR YR TR S R R XY
KE T KWZ | sk i W2 FHE L2 | 32 W
Pl TE TG A FA R 4 R & T Wl 5
WRILE B AT | Al — SRR SR 3 R 4 R
ARG 4 D FZAE AR, BT AR E MR R
WUITE 143 A AR A A T2 A R
22 WMEREFMEX S
REMBEIAERWZ LTSS, AT M ERE
FLIGH VWA AE A AR P2 WA A
RVRA, VAN T B v B v =B
o = S R & TR U DE V11 B3 S R L I S | R LY
R = e I 1 I = 3 5 L) = = TR Y3
o WK n mits Wn MR AR R E R
K, —MIERE A K, ) 52 AR e JE i 4 T U
PR BH R 5 I S AR TR AR AR B 2 v
B P2 A M TR IK G A U DA R
HOARAEZE M E R R R R 2 2 AR

A5 il e W S B9 TR

g H Vail £ 8027 )2 2E BB 0 AR LR o AT
el I SRIE B R REORE R AL B Kb B
BRIy A =92 )T 3 MR R B (LST  TST
HST) M4 A Ed & L a& e X — 255k 7 e
JZ R dmsE 2),

AR A R Sl 2 B e 0 PR, MESUERL A
M ZESE WA B e R
AR R, ASIURD S 3 5 4R AR R 0 R BRI e e AL
TR TS KA A AR R H ),
AR ) L AR R BB 5 e o A AR ek o Sk T R
WU e A I DL K2 KA LA BB Y i
FRURE 80, MEILTE (0] | 22 o B2l DU AR R EE T 1 43
A 2 LARERD Ry 3
3 PEIIDLER o3 A R

AREMPBETEYS I L] & & R AR, F %
O3 A FE AR GE S A B — A NS | ) A )
T B A VR 1 SRR o R Al R D R R
IR R L PV DI i R e (LA N TP ORI P e
WSR3 A FEAE HEA T 50T

P AR T e DXl s ] (90 Sk 13 )18 120
1—H 3L R P AT [l 2— E BT R 3— M I PR s 4— IR F 4
Fig.1 Structural units in Dongying sag, Shandong Province

1—Paleogene distribution area;2—Main fault; 3—Tectonic zone boundary ;4—Well name and location
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Fig.2 Sequence stratigraphic classification of the Upper Submember of 4th Member of Shahejie

Formation, Dongying sag

1—Mudstone ; 2—Pelitic siltstone ; 3—Siltstone ; 4—Fine sandstone ; 5—Calcareous dolomite ; 6—Dolomite ; 7—Progradation

parasequence set; 8—Retrogradation parasequence set; HST—Highstand systems tract; TST—Transgressive systems tract;

LST—Lowstand systems tract
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Fig.3 Core characteristics of beach—bar

1—Mudstone ; 2—Sandy mudstone ; 3—Pelitic siltstone ;4—Siltstone ; 5— Pelitic fine—sandstone ; 6—Fine sandstone;
7—Calcareous sandstone ;8—Qil trace; 9—Oil patch;10—Oil filled place;11—Lenticular bedding; 12—Washing cross bedding;
13—Wave ripple bedding; 14—Parallel bedding; 15—Wave bedding; 16—Carbon chips; 17—Burrow ; 18—Muddy pebble
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Fig.4 The distribution of sedimentary facies of LST in the Upper Submember of the Sha—4 Formation
1—Delta;2—Fan delta;3—Bar;4—Beach;5—Pebble beach—bar;6— Pebble beach—bar(predicted) ;7— Nearshore subaqueous
fan ; 8—Shore—shallow lake ; 9—Semi—deep lake; 10—Deep lake ; 11—Turbidite ; 12—Pinching out line ; 13—Overlapping line;

14—Fault; 15— Lake strandline ; 16—Provenance orientation ; 17—Well name and location
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Fig.5 Correlation of NS—trending sand bodies of LST in wells Gao351 to Gao893
of the Upper Submember of the Sha—4 Formation
1— Shore—shallow lake ;2—Beach sand ;3—Bar sand ; 4—Parasequence set boundary ; 5— Mudstone ; 6—Oil shale ; 7—Sandy mudstone ;

8—Calcareous mudstone ; 9—Dolomitic mudstone ; 10— Pelitic siltstone ; 11—Siltstone ; 12—Calcareous siltstone ; 13— Dolomitic siltstone

14—Silt—fine sandstone ; 15—Calcareous sandstone ; 16—Fine sandstone ; 17—Muddy limestone ; 18—Argillaceous dolomite ; 19—Shaly limestone
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Fig.6 The distribution of hydrodynamic zone and beach—bar on the southern gentle slope of Boxing sag
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Fig.7 Wind dynamic sand body distribution model for the upper submember of the Sha—4 Formation
‘WB—Wave base, SB—Storm wave base, H1—Thickness of infralittoral bar, H2—Thickness of nearshore bar, H3—Thickness of longshore

bar, a b—Distribution of longshore beach—bar, ¢ e—Distribution of nearshore beach—bar, f h—Distribution of infralittoral beach—bar,

i.k— Distribution of central beach—bar, d—Point of maximum thickness of nearshore beach—bar, g—Point of maximum thickness of

infralittoral beach—bar, j— Point of maximum thickness of central beach—bar
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Table 1 The relationship between wavelength and
water depth at different wind scales in Dongying sag

A Rd/(m/s)  EWKE dm 3 KRPEK L/m
0 0.0~0.2 0 0
1 0.3~1.5 0.4 0.8
2 1.6~33 1.6 3.2
3 3.4~54 35 7.0
4 5.5~79 6.5 13.0
5 8.0~10.7 10 20
6 10.8~13.8 14.5 29
7 13.9~17.1 20 40
8 17.2~20.7 26 52
9 20.8~24.4 33 66
10 24.5~28.4 39 78
11 28.5~32.6 46 92
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Table 2 The relationship between sand body thickness and wind scale in
nearshore bar and infralittoral bar of Dongying sag

s RAPK FRE ETEIURK

L/m KR/ m JESE H2/m
1 0.8 0.1 0.1
2 32 04 04
3 7.0 1.0 1.0
4 13 1.8 1.8
5 20 2.8 2.8
6 29 4.1 4.1
7 40 5.6 5.6
8 52 73 73
9 66 9.2 9.2
10 78 109 109

11 92 129 129

LR PR mRYURCR AR
% /m JKE/m JEJE HL/m BE/m
11.1 0.2 0.1 28.5
443 0.9 0.4 113.9
96.9 2.0 1.0 249.1
179.9 3.6 1.8 462.6
276.7 5.6 2.8 711.6
401.3 8.1 4.1 1031.9
553.5 11.2 5.6 14233
719.5 14.6 7.3 1850.2
913.3 18.5 9.2 23484
1077.3 21.8 10.9 27773
1275.0 25.8 12.9 3261.6
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Fig.8 Prognosis of sandy bar extension length in different hydrodynamic zones in well Gao89 area

1—Well name and location ;2—Sandstone thickness contour(m) ;3—Breaker zone ;4—Broken zone;

5—Distribution of bar sand ; 6—Profile line
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Table 3 Statistics of single layer thicknesses of bar sand bodies of different types (unit: m)

WIS 0 MRPEEL 2<H<4  4<<H<6 6<H<8 8<H<I10 I10<H<I2 I12<H<I4
TR 19 104 1211.5%)  39(37.5%) 40(38.5%)  10(9.6%) 3(2.9%) 0
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The quantitative prognosis of thin interbedded beach—bar sandbodies: a case
study of the upper 4th submember of the Paleogene Shahejie Formation in
Dongying Sag

LI Guo—bin', JIANG Zai—xing’, WANG Sheng—lan’,
ZHOU Hao—wei’, WANG Tian—qi', ZHANG Ya—jun'

(1. Northwest Branch of PetroChina Exploration & Development Research Institute, Lanzhou 730020, Gansu, China; 2. School of Energy
Resources, China University of Geosciences, Beijing 10083, China ; 3.Research Center of CNOOC, Beijing 100027, China)

Abstract: The quantitative prognosis of thin interbedded sandbodies is one of the difficulties in sedimentological
research. The beach—bar 1s a typically thin interbedded sand body in shore —shallow lake whose prediction and
exploration are very difficult. Based on the study of sedimentary characteristics, plane distribution and controlling
factors of beach—bar in the upper 4th submember of the Paleogene Shahejie Formation in Dongying Sag, the
authors consider that the development and distribution of beach —bar are mainly controlled by different wave
zones, i.e., the surfing—backflowing zone controls pebble beach—bar and longshore beach—bar, the breaker zone
controls nearshore beach —bar and the broken zone controls infralittoral shore beach —bar. Based on the wind—
dynamic sandbodies distribution model and the analysis of wave parametric variation in different zones, the authors
established the quantitative prognostic models of the sand body in the broken zone and the breaker zone, and
calculated the thickness and width of sandy bar distribution in nearshore and infralittoral shore. In addition, using
wind —dynamic mixed microtopography recovering technique, the authors obtained the extension length of the
sandy. By employing statistics of single layer bar thickness and well connecting correlation, the authors examined
the predicted results and proved them to be reliable and reasonable. It is demonstrated that the 6—8 wind scale is
favorable for the development of the beach—bar. This method provides a new insight for the prediction of thin
sand body and is useful to the exploration of subtle reservoirs; nevertheless, it is not suitable for the prediction of
the thin sand body mainly controlled by the provenance.

Key words:thin interbedded sand body;wind —dynamic model;quantitative prognosis;model verification;

Dongying Sag
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