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Fig. 1 Block—diagram showing the general technological process of 4S system

5 BT R 5 B8 BB M Bt H B0 R (5 B R E B EEHR. AW+
AEEH PRI BOLE MM TR XA S iR ) € AR, A RB th SBIE .
REE KR h EMBRADERLRRB RIS EE MK BRI, BB KR E#fT#



10 n R E R 12%

BAKXKARFFEHMT ARARRL A TMAR MM SEOEN. SEEENE 1,

2 4S T EE R ARE

4S MR BB AUEHREE S BRI EE B AR A TR, EBE TR
i,
2.1 BRSLOIE . EHE BE . E A SUBUIE LA AR X KBS,
2.2 SSIFRIE. B BGJKE SRS,
2.3 MW QIEA BB FUNE LR M A . VSP, B A S AL. B AN R i E RN
% TR R R (1) 5453 FUB MR FE S B B 5 (2) 5B 76 10 K 1 iy
FESERY 5 (3)BL 2 N F RN IR (O BN SRS RN G MM L RS,
2.4 MMBR L5 (DM BMBBE IR OXBREFRROBTIRE R G
5 S ER BT E R,
2.5 BESIMIRMIE KL LT AN .
2.6 M MILEIE. AW UREE.JRE RMES  MERELBES.
2.7 Xl EEROME. LD HRBINIE.
PRI BB S RIS T B P R B B TP A WA SN G R
SARPES T B A4 — A A SR — S BR A0 R, U UT R AY AR R R % .
MFHAENEERBEEL S HET - EEBFE.

~ 1.13
1.87 O\s\, |
8.77 2. 62 / Ll. 87 @_an@
® ®==0 ~Ne o7
1 2.69 ® " *°
4 2.5
B Nk AN KE

SR RE

AEAERDE
APERas xunan | THAS

FEDE, AMRR

REXAERE . ABRR LBRE

| ERE-RUFE RS HE

B2 EERSIE D /RE SRR I (S A 25 3 9 0 39 0y ¢ T 6 g 41D
Fig. 2 An example slowing the Markov chain model of lithological sequence



14 EEZR . OIRAMMR-EFHEERARB AL 1 . 11

3 ERBCHSA LHERREY
RN E LA TS PRk B I LA B 2 B A SRR R R (BD . X E

AREMAMET IR CANBHEBSNAYRFERXR, TURZh O AR RAN

MR, SEVUT 8 MR,
3.1 HE-—KEFNHDRAXSERT

RS /RB RS EERITE CABEFR MR E & A ERIRR, UENRA
BERETIBRAN L TR EREFANRERE, —RAAERSARTIE, 56 8@+
BAHERERUMTTBERAEBRRERNRES. B2 2d 7 REE S RASMFTH DR
HRSMERE. XA TER=ZANTKTRER - BKRATRYNEEERET.
3.2 HE—BEATNETRE .

3t B 5T ST i 207, B8 B — SR U AR A 7E FF 20 o o SR K R A IR K
PR E A BR AR AR R 5 2 (6] B A 0 K (R R K 38 B A M SRR R
P Ap et iy 0 A 5 b F e o B EL G SRR W AR, RIX AN R R E R LA BR B
m, A —RF P HEASRTBED, EFAEH LAY . SIRAATREFRAK
ARG RMABRBAFRBR, MG KRR ELE. KM R RE(ELES,
1992). FKHilf (Maximum Entropy Matrix) M7 B RS2 B BERR 1 , 34 95> 8 g, B
WS FXERFIHTHEIT. — P REEHEVLEY M #EPOHTIRE:

P(f) = Pmlt|]l — 3 Ae-tutma| - W
A Pm B8 m AR BINS BRI IR,
Amn 2100 5 28 08 S 8804 R L.

m B BN R SRS RB PRBH ORK /N, 7 MEM A4 0H,m M &+ 5
B®. mE&Ed/h, MHECTE, SEERA S YA ¥, T m 2k, BB &, X &5
B,

Bkl

HEROR -M/ B)

N

294 833 +.47 2.78

] [& 3]

B3 MR FRIRAHE T M (/RS W MR y6 H pux FEFD

Fig. 3 A spectral analysis example of a lithological sequence



12 LA 12 #

RS EIR T A SR RE TR R—MEF. B 3 R—a P BRa Ml E,
LA R BE (0. 4m)FRERD 2 B IR BE , LR HE B 18 (5. 00) FF 3 FLAORD 2 76 /7 ) e i By 1 10
#12% 10. 95 K. X —BUR T LIRE UK LREUF A TR 400 EHK e KB
4345 69 130 3B A7 ST T 2
3.3 FHSTRITMY : .,

1S TREAMBRX RS BE  AHETET FREAF S, RERFRY, 30 AR
ST HEAREERBZ LY. EXGTHRUEERTEHEANEEANTRER,
HHRBRYERNIEE SRREBWAEIER, B PR, iR R LR R E
H 2T Bt 55 S B 22 1] D B FLBREE 1 £y VB A I 5 R R R
B A A SR VUBNE A A R BT AN S R B A S 2 AR
BAGZEMRL RS, LB /RE ORI LR — 5 AP RME N0 A RS BFNE B%
?\%’:

ORESREFRZ ALK

V = 109. 8(ZT)V* 2

V=#F (m/s) ,Z—HE (m) ,T=4EH A ()

Q=BARE DEENELN R,

Atsh = 589e " 00020872 ) ’ 3)
Ats = 47200020182 @

Z=%BE (m) , Atsh Al Ats 53514 W FEDE B 7T B BT 2 (s /m)

OfkF AWM EE SMHIEEL X R

= 1086. 857¢" **%. 6))

V=#E (m/s),po=FEH (g/cm®)

O=BAMAAMETWHATELXR |

@ = 101.29 — 27.0426p 6
e=FLERE (%), p=H & (g/cm*) ¥,
3.4 MBEAEES - AEAY

PRRR R T B TR RIS R, it TR AR TTRUR P 0 5 2
WRAS HMRER. R ERBEER ERREAEN XA TBZMBFAREAL HA
B NS TR M HANE BRI Y, SR —EH TRITEHE XM S A4 FIE—EH
R WY X — A DR R SRR SR T ka8,

P 4 R /R MR BE LB — 2 OREBE /R £ M RL A e S . SRR
SHEIK 35 D853 125 BUTBAMMB S 5 M R E IR E  ERE ARy 8 MK
A, SA KA A EARE OIS AN SN, RS ROERRBH £
ULBUARA PR P b P L6 ) — AU T SRR AR R R B AE I Lty 534
SR 5K B 3 F LB 4 A 4R B
3.5 BAnavtimEeERK - BEAMERY
BRI A RVER RO R A AR S , BB MRS R R EA N IR AR B
| ¥kLL Wyllie 7772 5% Biof 3 ¥E IR b 2R , # IR 48+ 35 B Cokriging SEiHHAR W R 45 X b
FREXRNATHFSRAER (ELF,1992), RREE ST RK, RALRIRR



14 EEZR DIBAMMR-EFMEEN M AR— | 13

FREERRABSATERREBENA.

BAXOE/B)

W R ERE )

g
n

Me HEMEHHGHEBBRLH
A—BH /B BEWA,B—R¥H.C— MM, D-=AMN . E— B FRA,
’ F—M#EH# G- AWML M X ILEFF L H— kiif
Fig. 4 An illustrative example of the sedimentary facies —lithological

association —interval velocity model

BRSTAE R, RBEH 7 E L0 09 SR 0 58 R 00 2 ) B3 BE B B FLBR B A L Y
FEALRE BERSSHTHRAH R IERE DA S RMES — BAEARERAY
RERA., UREE/REMNILZE . Z4ME P 4 TEANmSERERAE N —BE
#HAS. HEFFIBEESHEAAREZ AEEHRUXAES. CHNMERSRE
20—50 RMBBREANRBD)EEEMN EFHABHER (A 6) Bt EHRXAXEHBHR
MR E Sy, BT B R FLBR B R S A ] (BB M 2 IE R R R AT, ATL
B R B ST B9 07 3R AG T R K R — B S AL BR BE A K/, 35 B B U 3 2 43 A
EiEK.



14 i | %2 #ft 12%

1500 |- ,
- 5200} . .
ﬂ 0.. ®=105. _‘c~mm:avr
5 15001 ~ e R=0. 7263
: g
o ¥
.
m 3600l
8
2500 ~
[ ]
'] [l L 2000
2000 2500 3000 L - v 1 L
10 30 50
HROR BEMATI ()
Bs CAMERREE - SARARERELH He CHMEEMASGHL - TEH
(AR -HFAFERAX L REMERT) (R —HFARE R T =
—NHARE,.Vp—EFFHEAN Fig. 6 The difference of veolicty
Fig. 5 A model of porosity and interval between reservoir and cover

velocity of reservoir strata

£ % X R
EEZH,1992, FI BN b7 31T 0 STBRUE P g AR k4 x4 1, DUBL 340, 10 % 2 W1, 62—68 T,
ELE%,1992, EWM AL MM TRFEHS TR, ZH . HMB2HER G REH,145—156 T,
EEZ%H,1992, EMRZMMCHMIES TR, 2M . H MBS RE M, 300307 .

Supplimentary System for the Study on
Seismic —Stratigraphic Sequences of Sedimentary Basin—1I

Wang Duoyun
(Lanzhou Institute of Geology, Chinese Academy of Sciences)

Abstract

A Seismic — Sequence Stratigraphy Supplementary System of Sedimentary Basins (abbreviated as 4S)
was established by the author based on studies of the basins such as Caidam, Jungar, Erdos, North China
and Nanning. 4S, which consisting of three main blocks, data of exploration statistics, establishment of
quantificational method and the opening of the model, is a microsoft system consistuated of more than 4000
sorce statements, its functions include the synthetical data—operation of ground geology, seismology, well
logging and sample analysis; quantitative study many of the problems realated to seismic —sequence stratigra-
phy of the target stratum such as the sedimentary facies, sedimentary system, flow direction of
palaeodrainage, prospect the distribution of source, reservoir and cap rocks of hydrocarbon generation, seis~
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mic simulation of the model of two—dimentional sedimentary model, three—dimentional slice of sedimentary
sequence and its surficial morphologic image and so on. Both of the data systems used in 4S and the target re-
sult are different from the currently adopted ones that used especially for the explaination of seismic data and
basin modelling.

There are five specnalmes of iS (1) Dlversd'led data. It includes all of the data and statistics of surficial
geology, well logging, seismic exploration, sample analysis, downhole oil —gas determination, and digitized
concepts and experiences. (Z) Quantitatited analysis. All of the descriptive information are digitized, this led
to the quantitative analysis of lithology, sedimentary environment, sedimentary system and so on. (3) Pat-
terned explaination. Set up a model on the basis of a known spot firstly, then use it in the frontier area. (4)
Software—equipped system, i.e. , block programme structure, it can data out more than 40000 statements,
over 40 figures and 20 more tables. (5) Automatized programme. There are 3 blocks, 8 grades of menu and
more than 180 sub—routines that can run as a whole programe or seperately, moreover, the oprator can joint
the sub—routines as he will.

4S8 data, figures and knowledge bank are sub—divided into four sub—reservoirs, they are: original data
source, intermediate data, figure and knowledge material.

Original data includes the message of outcrups, section of drilling hole, seismic exploitation, sample
test, and downwell oil —gas determination; Intermediate data is composed of the data generated during the
running of system; Figure sub—bank consists of the source figure and final figures; Knowledge sub—bank is
the foudation of general concepts and some special concepts, such as sedimentary facies and standard models.

There are eight explainning models of 4S that established based on the konwn part of a basin, they are:

(1) Time —lithologic sequence Markov chain model. Use the quantificated method of Markov chain to
determine the known lithologic sequence, extract out the multi —models of lithofacies, and contrast them
with standard models, then confirm the genetic type of the litho—seqquences. Generally, the results will be
better if the lithologic assembledge profile is used to analysis the count matrix and transformation matrix of
every lithostratigraphic unit.

(2) Frenquence spcetrum analysis model of time —lithologic sequence. Marke spectrum analysis on the
known sequences and identify the maximum cycle and wave band of a certain typical geological feature that
found in a sequence. The maximum cycle and wave band should be similar if the sequences have correlated ge-
netic type. That is to say, if a geological phenominon occured in two sequences 1sochronously and with simi-
lar extent, then the sequences should be genetically correlation.

(3) Various kind of poly—statistical model: 4S can simulate data by means of funtional relations, it e-
quipped with basically complete poly—statistical methods, and has the digit—opration such as digit wave fil-
ter, Fulier period analysis and correlation analysis.

(4) Velocity —lithologic assembledge of sedimentary facies model. This model is the basis to explain of
the underground facies. It is revealed that as the sedimentary sequences of terrigenous basins are thin poly—
lithologic assembledges, so the seismic velocity, besides its normal relation with the burial depth and geologi-
cal time, is mainly affected by the factors that are related to sedimentary condition such as lithologic assem-
bledge of strata sequences and grain size, and a lithologic sequence of a defined sedimentary facies can affect
the seismic velocity to a certain degree. Based on this law, we can identify sedimentary facies by use of seis-
mic parameters.

(5) Total porosity —layer velocity of a known oil —gas reservoir and cap model. Based on the logging ve-
locity, density and porosity of a known oil — gas source, reservoir and cap layer, associated with the real
(practically measured) parameters such as density, porosity and permeablility, two explainning models of ve-
locity —mud —sand contents and velocity —total porosity can be directly and statistically erected. This method
is more suitable and practical than the Wyllie equation and Cokriging statistical technique in the study of ter-
rigenous sedimentary basins.



