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seismic pre-stack gather data, seismic stack migration data

acquiring logging data, core testing analysis data, J ST1
and seismic interpretation horizon data of a target area

A

- . . - S12
determining a high-frequency three-dimensional probability volume of a
thin interlayer based on the logging data, the core testing analysis data, the

seismic stack migration data and seismic interpretation horizon data

A4

using the high-frequency three-dimensional probability volume of the thin S13
interlayer as a constraint, determining the thin interlayer in the target area by the
pre-stack geostatistical inversion according to the seismic pre-stack gather data

FIG. 1



2/8

apparatus of determining
thin interlayers

acquisition module |

first determination
module 22

second determination
module 23

FIG. 2




H

[LITH]

I_“Fll | P | T3 giee 31
o AN T o 63 oheend00 TS

LI LT B ewy Aleus ajeys-jed

FIG. 3

wave
seismic synthetic  relevant  jmpedance
profile records  coefficients  cype

%

seismic profile

3\

g
sl

=
1

|
§ e )

time (ms)
L

o m o—
03 b ' (
. ve= - '




400000

-200000

&
+
3

amplitude
¥ ¥
+ +
g 8

le+06

-80 -60 -40

amplitude spectrum

0 20 40
frequency (1)

4/8

wavelet

20 0
time (ms)

150

100

frequency spectrum (deg)
t

FIG. 5

20 40 60

phase spectrum

0 20 40
frequency (Hz)



time (ms)

1735

1740

1745

1750

1755

1760

1765

603 609 615 621

790 790 790 790 790 790 790 790 790 790 790
sles BTLLITI 1

5/8

627 633 639 645 651 657 663

slvesaslossastonssalosnasloss

FIG. 6



time (ms)

6/8

565 571576580 584 588592597 601 605609612 616620 623 627 631634638 642 probability
896 887881875 869 863 857 851845 839833828 822816810804 798792786 780 of limestone

70
1735.
= 60
17407 =
50
1745~
40
1750~
30

FIG, 7




7/8

aspecet veloell

ratio 4 '&.i _




8/8

0, 25% P-Imped: 26 b2 S-Impedance T 025 Posson’s ralio i
4.2 0.2 0.2
Eg 0.15 BT 0.154 0.15
3 33
22 0.1 g8 0.1 0.1
i f
=0.05 0.05- 0.05
) o 0
+ 4e+06, Set(6  fhetlh
Pimpedicdfkgmsms 704 | pedanceliem Porpiratio
T Lambda rho = 0. 25 0.25 Mu rho 0. 25 LAMDAMU 0.25
- -TAMDAMU
02 Ap-Lambda rhog- 5 0.2 up- iy rho 0.2 0.2 Nu 02
el
;L:) 0.15= =0.15 §§ 0.15 gg 0.15% 0.15
2 33 ig
g 0.1 =01 £8 0.1 3E 0.1 0.1
[rafio frg
& .05 = .05 0.05 0,057 0.05
0= - ) 03 =0
3¢ 10 Ter T FSaT)
Lambdatho [m*-4*kg*2%s".2] Mu rho [m"-4*kg
brittle plastic argillaceous limestone
shalc shalc limestione
FIG. 11
2.4 T T
\ Vclay- shale content ; Sw- water saturation
2.05 Velay=60% |
Velay=30% \
2.

Sw.F100% \ \ V
10 \ prittle shalet Plastic —argillaceous—limestone——
\ \\ \ shale limestone

Sw,=80%

P-wave velocity/ S-wave velocity
.

Sw=60
4
Sw,=40%
16
Sw=20% —e—
155
1.
3000 8000 9000 12000 15000

P-wave impendence (g/cc'm/s)

FIG. 12

Frequency

Frequency



