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Geological concept, method and application of sequence unit
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Abstract ; Wavelet analysis as a mathematic method can be used to solve some problems in sequence stratigraphy
research. This paper analyzed the concept of this method from a geological standpoint and come to a conclusion
that the logs are reflections of certain characteristics of strata that reveal the superposition of the sedimentary cy-
cles in different periods, while these sedimentary cycles can be identified through wavelet analysis and used for
division of sequence stratigraphic units. In practice, we realize that choosing the right wavelets are essential to
the division of sequence units. We applied the technique to the analysis of different intervals of two wells in
Dongying Sag of Bohai Bay and found out that the method is not only useful in division of conventional interbed-
ded sandstone and shale stratum, but also capable of identifying subtle changes that tend to be ignored with con-
ventional methods. Combined with Fischer Diagram,we can use the techniques to identify the sequence units in a
large interval with mono lithology.
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Fig. 1 Sketch map showing the concept of sedimentary

cycle identification through wavelet analysis



438 A S KRR MR

$31 %

3 /NI X 93 5

3.1 /NEEYIEEL

Bl /N B0 0 8 35 AR e, /N s BT
ZMRBILN R A FAT T 2, BRRE, I
WEZ B /N A Daubechies /N7 | Coiflets /N |
Symlets /N \Morlet /[N Mexican Hat /N7 Meyer
ANBERET L R FINE LA R TR SR EORTE A
JIE A 8 A NI 25 eR R T LI A /N R R

AN[E /N AT RE 215 B[R] I 25 21, Rt e
LIRS G R 7R 4 /N B S PR IE I
AN R AT LR 3 R

1) A AR

Xof kN R A, IR R NBNHE S A
— AU, S IS 1Y) e A LU AR, T DL
RO TR A

2) 5 R %L

BEXT RS ), 4 ) — 2L S BPE I H R FE 45
o 20— R R B A AN R B A, 15
B —A e

3) AERE

ARy A LR RIEAE S ~9 Z A A/
o PN SCHE R 27 R SRS, SCER R BN
M ESRERIED.

S /N O 28 5 I il Z8 3 5 6
L, RLROR AN [R] /N R A7 728 46 i 45 2R 230 A, Al
db5 /N AE ) S DUARE a1 isp B A 4 1) 3 T4 o
MIEZE B, 1%/ INBORE X HAt LR 2 B X PR b
B2 VEACRHERT R X WA A AR A T I h Ly
S, PRI S50 ol 2 LA B AR BL L 755 5/
P rRECE I SN o @A SR T dbS /)N i 3
LTSS R B, dbS /N Y BE AR T T,
SRR AN W, R0 73 A 45 SRR AR

Daubechies bR i 151 25 44 1 /N 70 BT 2
# Ingrid Daubechies 14 3% 1) /IN it p& 8Kl i WY 1Y)
L& N NSV &I U G VAN 2
HORFSS HERE R BRI AT o X — RSB/ N RS
B dbN o N IR A B 1 dbl( B haar /]N%)
A, HA /N A W Y A 2 (R s B A 1Y
PO BORARBIER Y o /INBE R B A RS
2N -1, JHRHA No

3.2 INESHRIS IR B RIERE

MATLAB ER A f4/NE o3 B T BLAR & — i LU
W T H, MATLAB & Math Works /2 & F
1982 AEHfE 1 1Y — 2wy MR RE AR (E T H 38 F0 e AL Bk
A, HCHR R /NGB 2 A T EL AT A 0 00 S £k
AT /NI 4 () 75 8, A AT DR s A Jit 2
THlAH G B R P R L

FEXS I I ffy 28 R AT /)N AR 0 B, 5 S i 2R
AR5 2 B T RS S AT HERR AR, AR5 R
o B AR (R IR B B ) I it 2 5 1 N Bl
SCAR SR 06 S o #4503 A G AR AT
B m g X AE S S, R MATLAB #5141
wavelet (/BT ) T HAR HEAT —4E /N A2 46, /)y
WP db, Br Bl S, e RPEUE 12, # |
WSER I G AT 408, BD AT 15 31— 41 12 KT
PRIy dbS /N AR 2 3K BER R GUR I /N
AR 28 et 5 S92 B A PR A3 A RN L, T
DA 5 AN Ta] i) S0 ) SRR [l AN B o — M — A58
(18 T R € [ %of iy — A 52 B A T AR el {HLAE DA
RS I AR 2 e BUm R O, AT RE 2 A 58
B TUAIE M

4 NS

N T oM S B A O ACR A SCE % 1 i i
TS A TR U 7 2 A 1 R AR R P A )
RIUI HZ T3 BEAT T ASRATTE o

4.1 EWREERAEHMEFHINA

288 FRAL T A e I PGS, A o o A X AR
T, B RS Jea B2 N . ZI T () =
(B BB —v B2, %A B R ay DU ]
Wi o i Xoh A [A] i 2 A8 #4521 1 %) HE AT LU
Xt GRH: i e 47 2 105 75 21 9 B 1] R A He 2
W2 o il S ARSI BOA TR B L, K B /NI
ARHLUG R 1L, d9 F d7 a0 I JZ P =
P R P PRI o0, I, m] UG AT 3
ARHHEAEATZ P HoC IR AR (18 2) o B8 okt
48 b= B BRI AR BT
o] LR AR 1 AZRY 2. Hop, 27 1 A5 3
AEIZFPAL 9 MEZ R, TZEF 2 8 4 DNUERF
A2 AMERF (B 2) o A5 W5 A 1k 9 |



4 4

B LA NI TR 23 2 R BT R B B A Tk S T

439

(g o7 ELAT B 1) — B - T B e i) LA

Fig. 2

B LB ZR BRI IR AL 73 SO A

SP/ |vipe/| s |RXO/[COND/|  /higdiid | @R
i it I P o T O I s 1
1
\ S2-4
\'/ 2
2050 :
3
W
2100 v 4 2
; $2-3
b v 5
2150 T
6
B 52
- 7
\
2200 \/ 8 522
v 9
. == T
i 2
10
" 2250 \'/
W
\‘/ 11]2-1
2300 \'/
12
| \
¥ 13
. b
2350 \
= \'/ 14]81-3
T v 15 o
N 2400 \V/ 16
\ I
2450 = Iid
il | |s1-2
18
T
2500
— \’/ 19
' 1
= \'/ 20
2550 S1-1
\V/ 21
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Fig. 3 Application of wavelet analysis in the sequence unit division of large intervals with mono lithology ( Well Fengshen-3)
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