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Re-processing of Tomakomai86 seismic reflection data by MDRS method

TR - B 2 - BORREM T - RIEEST

Kazuo Yamaguchi1 * . Susumu Abe’, Takanobu Yokokura' and Shinsuke Okada’

Abstract: We re-processed a 15km long seismic reflection data in the southern area of the Eastern Boundary Fault Zone of
the Ishikari Lowland, Hokkaido, which had been acquired and processed in 1986. The data was pre-processed by the standard
CMP stack method of nowadays with reexaming parameters and some additional menus, then processed by CRS (Common
Reflection Surface) and MDRS (Multi-Dip Reflection Surface) methods. Finally, we obtained newly stacked time section,
time migrated section, depth section by standard CMP method, and those by MDRS method. Data quality is remarkably
improved in shallower part than 2s in two way time on the newly CMP stacked section and deeper part than 2s in two way
time on the MDRS section, respectively. In particular, apparently east dipping events have good continuities and strength
between 2s at the west edge of the section and 5s at the east edge. They can be correlated to the Ishikari formation on the

basis of well loging data and velocity analysis near the seismic survey line.

Keywords: Seismic reflection survey, data processing, CMP stack method, CRS, MDRS, Eastern Boundary Fautl Zone of

Ishikari Lowland, subsurface structure
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MDRS %% L7z,

[ SHEHERE O 77— Z QLR IR & ST
L, RN WT =X TE, RO T — 2T

MroWHIC KD, M MRERHXOSEZXS C L
WH[RETH %. CRS{E (Common Reflection Surface
Stack, Jager et al. (2001), Mann et al. (2007),
Schleicher et al. (1993)) 1 CMPIZJEd %5 FL—X
I TIREL, ZOHEHED CMP ZHERLTI0Wb %
Super Gather ZEAULIY % C & THERD CMP EHE
L RTINS S WES 21T, KO
EMEUEZX S TETH 5. MDRS % (Multi-Dip
Reflection Surfaces, Aoki et al. (2010)) XD
2T BERZ DRI O A XA —T 2 FITHIEATRER
WEM CRSETH S.
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Fig.1  Location map of the Tomakomai 86 seismic reflection survey line. Blue line: receiver, red line: source, black
line: CMP/MDRS line with CMP numbers. Basemap: Toasa, Atsuma, Kamiatsuma, Karumai, Hayakita,
Horonai, Digital Map 25,000, Geographical Survey Institute.
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Table 1 Data acquisition specification of the Tomakomai 86 survey.

EXGN EH AEBE NAE-/\TrA—4
=R INMTL—%A Y-900LF(FAILING£L #)
B8 45
BERE SR 50m
i FEXMH 14.85km
RiR% 21— E 20sec
EEREOY / RES 15[a]
AA—TERH% 8~43Hz
WRESH 2005
2R = iR 50m
2k / BEREH OYO McSEIS 111 / 8Hz
SRR ZRBT7LA/ TLAE 61E#E*44 )L—T / 2mlEilm
T | BBRERUVER/ AZ—2 48km (IR R HE, BEIRH)
ZRARE 14.85km
B2 iREE 2988
YRS GUS-BUS (GUS#t &)
- Ho7I)ILL—k 4msec
BRERR FroRILE 96¢ch
iR 12sec (BB FARI%)
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Table 2 Data processing parameters.

1986 fEDBEEMNT /ST A—2 L &5bETRT.

BRE{E AR (1986)

AR (2011)

IA—IVERRUT 3RS

Bt | VP1.5—VP203.5 (R EHE) VP1.5—VP2035 (& mHEE)
VP204.5—VP250.5 (& E EE]) VP204.5—VP250.5 (& E EE])
i o #0 Loc.1004—Loc.1301 Loc.1004—Loc.1301

FL—ZAYE—~ D EIRIERD A S

CMPRf= 25m 25m
ERRH DR RABRRES FIFREEL HIBREEL
BB R
BT ¥ B A4 B Y 48 EQE—YuE EQE—uE
BiTREEA 7y 56 400—850m 200-600m
EEEEEEEHOEMIOVIE 3750m 3750m
#EZIa—hk
bl bl
IRIE4E (&
EHEBIEE (o, B Y B AR EE
AGCERY—FE - 800ms
ae—L b/ A XA IE
FILTYRXL - BiRH-TE RS ERE I L E—
E AR - NMOIE DL BERERE
Aid e - —-3000m./s~+3000m/s
TaviR)a—3ay _ _
FLTYR L Wﬁﬁw!}'ﬁéfﬁﬁ" w BERIEIERL — R B TRy 1 —Sas
BEET BT —T Ly it &/IMiitg /Mg
B bt 32ms 32ms
EATVMIBICEITH&E T — R 300—2300ms (SPTV) 300—2500ms (ATTV)
ARL—EE 250ms 250ms
FIVRIAC=2 G T7H8— 5.0% 5.0%
BH4EIE ZSHHIERE : 1600m/s EEMERE: 1600m/s
FBHELEEOESR EEEL E&ELL
HENE EEHERUVIZSHIE EEHERUVIZSHIE
NI CRS*MDRSALIE
R RRAT
RITRE FERE FEEE CRS Knip search
R m bR 500m 500m Continuous
7 4T 3R B 3 40 (1400-6800 m/s) 50 (1500-5000 m/s) Continuous
TR AR IE
FILTYRX L Linear Traveltime Inversion Linear Traveltime Inversion Linear Traveltime Inversion
B IJbDERRERIE 15ms 4~8ms 4~8ms
B/ F— 300-2500ms 300-2000ms 300-2000ms
CMP/CRSE&
FILTYR L CMP Stack CMP Stack MDRS Stack
NMORRLYFI79 32— 15 2.5(Mute design) —
EARIRIEHARE 300msec 300msec 300msec
EE&A Ty RS 0—4800m 0—4800m 0-4800m
BABBEYAIL—ay
RF7ILT IR L Stolt F-K Kirchhoff Kirchhoff
TAEHEATY T (msec) - - -
KT /\Fr—iEgf 5000m 5000m
RAENAE 90degree 75degree 75degree
ARH-EREER I E—
ERARL—EE - 3 CMPs 3 CMPs
R4 F—F - 50 CMPs 50 CMPs
BRIV F—F - 1000ms 1000ms
HiEER I L E—
ARL—E K 200ms 500ms 500ms
BlREE BT Time—variant Time-variant Time—variant
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3.1 ke

FRHERLRECIE, 1986 IO R A 7 v T
BUF2INTA—=R%, BUEDKEET — 2 ILHEARIC
o L TRED E, RBfHIcEELz. T, T
[HPICBIH B S/N I Bz e LT, ae—LY»
A ZXKRC T VB L A LR 72 3 T 5E A L
Te. LURIC, T—RBTNE 2Rl %.

(D 74—y FE#KR T T — X4 (Format
Conversion and Trace Edit)

T4 —I)VRTFT—RiCiEE N il ez
SuperX (JGI Internal Format) 7 #—<w h~\Z
fal7z. S/N HEAE U KL, WIEhAVHIR]HkZ
W L= RS G BRIV L 72

(2) FL—=ZNw Z—=~DOJEREHRD AT (Geometry
Application)

SuperX b L—ZANw X —Ic, FEN, 2R
KU CMP DA > 7y 7 A, FEEL, REEfE, 4
7t bEREE, EAEEAE ST ORRR R AT
Ufe. 7 — 2 QLR o> BEAE T (3T KT R I AR
ELT.

(3) ST wIBhfET (Refraction Analysis)
WA Z A IR — LEIC K B TR HIEhfitr =217
W, IR OHER R A LE— LMl & RERIK
JeE s 7 L U Tz, R JEEE L 500m/sec & LTz,

(4) FHUETHNIC X9 % i (= (Static Corrections  to
Datum Plane)

IR RT3 2 Bl E 2 920 U 7z, il

&, SRR OREMERORE U TSR

(5) #W#X 2— b (First Break Suppression)
JEHT % D FIEE 53 S U Reververation O 7z
HiNE UCHIE)I R o — M2 L.

(6) fiRiE#fE (Gain Recovery)
BPEIR DIRIEZ(LZ Wi T2 2 L Z2HE L
T, BHEHRIEHREIC X S IRIERIE 21T 72,

(1) ae—L Y /A XL (Suppression of

Coherent Noise)

FER A HkATERE ] 0D 1= Jee T 18 25 B i S 72 10l
T B 7HIC, NMO i iE M U Hr ikl (E 12 O 4L
AREMT Y TS LT, FIREL - 22
WORE T ¢V 2 —T2iEH L.

(8) FavRY a— 3 (Deconvolution)
AT AHIE | L— i BHEE - L, A
GOSN 2R B bIc, | L— R HAOR
MRS Y R a— g VR U,

(9) Had gt RS (Common Midpoint Sorting)
bR (2) OZEN, FEEAIEIC LN > T
HaR S Rz 72

(10) FEAHEMAT (Stacking Velocity Analysis)
B AVEIC K B MR 2 I LTz, Rz,
FRAEER AR TR 21T o 7o, T DM
BEE, %R CRS /85 X — R EERITH T % 4]
e LT B LTz

(11) 5Ez=EaHIE (Residual Static Corrections)
Surface-consistent 7R FEE 1, R TE 2GRl
1F&% LTI (Linear Travel- time Inversion) <&

> TR HICEIR LiEH L7z,

(12) NMO ##i1E (Normal Moveout Corrections)
HIERNTIC X > TRO SN ESHEE - FEE O
REECE e - 2R NS INFR L, Z 0T —7
JVIZHE> T NMO fifilEZ5 @ L7z, [FRFICA - b
vFIa—bEEfELT.

(13) 22— (Outside Mute)
NMO #iiEIZ {2 1 D ER U Far 4+ 71
MMANCHRE 9 5 JE A I W1 Eh &8 0 72 il 2 H i
T, 22— MUFEZ% CMP 7 8 7MW Dn
Taat LA Lz,

(14) HmS REGUHE (CMP Stacking)
NMO #ifi iE 35 & U 5% 72 &t fili 1388 FH % 0 153 )
W7 T NOEF Ty MEEHCOWT
CMP E SN2 52 U7z,

(15) 22 maik  7 « )b 2 —
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(F-X Prediction Filter)

JENEE - 22 BV T T VAL A R
il UAHR IS S/N Z21h) &% F-X Tl 7 « )b
2 — I G2 U Tz

(16) ##EGmE ~ ¢ )L 2 — (Bandpass Filter)
TNHEFEGENS 7 ¢ )V 2 —Z i Uiz, SR
@I DL NS R E O BER S e i 2 & L
Iz,

TEAERY [sec] | @it [H]
0 6-40
6.0 6-35
12.0 6-30

7D F bRy 7B~ AT L —2 3 v
(Geometry-oriented Kirchhoff Time Migration)
eI _F D S A T 72 FERR DL BB &

¥, BTz R RICE T 5 T ZHE L
T, Fbeky TRIER~ A 7 L— 3 V&
Uiz, AT L—3 3 VIR K O 24875 1)
I e LT A2 D Tz,

(18) H#EEZ s (Depth Conversion)
BEEETOT 7 A5, KRR U ZER )
ML U7 s 0 A 2 FHWV T, Vertical
Stretch ¥EIC K 2 RG22 i U Tz,

2 3 KUCHEARILIE T3 5 17z CMP B &Ry ] W i X
RS, iz, MItO7®, 94 XIC 1986 BRI
@ CMP E SR 2 7R 9.

3.2 MDRS et
CRS K U MDRS¥EIC X B ks EA XA —Y V7
BT, BAHMEEHAZD CMP 7 Y > 7))L
ALz
(1) CRS ik
MDRS LD — B & LT CRS 1Lz U 7z.
ERRIRD 2 el 51 % CRS 1D E I
X,
'1"(x_,h)=['l'°+

2dna

0

2 2
(x_—xo] # TRV (5. —x,) +K ph?)

ZZTTy (mphy) &T (x,h) & CMP-/N—"TF
Tt BRSBTS EaA Ty bIGHEREZ D
IR DTG ERE, x,-Xo & HR OFEEE, h i3
—T7F Ty b, v BHEEMNEOREDOHEETHS.

Ky, Kyp (& N2 (Normal wave O ; REAT D
B FEFFICHT 2T, Bllm (b)) Cm) CErT
9 %) & NIP# (Normal incident point wave DHf ;
Yot 7ty b RGHEHRO G s D O s ZE R H) C
H2) EWESAROPEOFPKTT A &R OIIRICEE 9
BINTA—=RTHS. aldhE~0D NIP D A5
ZEL, Ky & Ky (ZZNZNN B & NIP JEOHIEAT
ETOMRTHS.

AIRFT T, a D—RITHEK, a & Ky D 2T
B, a & KyDJtHER, LW D 3 A7 v 7T,
BINT A—Z O L AR ZEmYICREL, T
TV AMEERKICT B/8T A—R 2K L.

(2) MDRS ik

AGR A T, RS K O TR 8L,
Yot 7ty M TRERED AT 2R (3>
TVITAVT ~TavT) WylEns. 2Dk
IIRBUSHIS T 5728, B _BRIEE LT, &kEE CRS
fiEtt & U@ i 5% MDRS 72 L, 65
DRFES B ZFF DGR DA A—2 > T DhEZ
HHEL7z. MDRS %L, S/NItZzdELiansar 7
VIT4 2T T4 TDA A=YV TRERT BT
EWARETH 5.

MDRS V£ Tl & 9" 7l U 7z K5 o H B O #iipR %2
BeOMOHEICHEIL, FNEFNOHE T CRS %
W L7z CRSEAGE MDRSY 7o ay) %
ERT 5. T, CRSIEDHEIEYTHZ LTIV A
7RV Ea—br2BRL, Y T7IVHALIC MDRS Y
T s aryOUMUCEARITHI R TI VAV —h
B K> TREREANY M2t d 5. ®iglcans
OERADEEIT-> T MDRS HAFREEKT .

%5 5 [X 1 MDRS fi# #7 IC 35 1> % Super Gather ®
Bz md. AN IE AR LR O CMP & LB RS 1
(CMP100-300) & CMP Gather (CMP100, NMO %)
U7z, CMP Gather IZBWTIE, FEMOKIF®
FL—AZF 1w baElckb, FL—ZXDA Tty
FHEBRDES TH D, 1.5 BLUR TR 2T %
CENWEHETH B, 5 KDOALMNC CRS HEULHRS
H (CMP100-300) & CRS Super Gather (CMP100,
NMO %) %7”9. CRS Super Gather IZ3W\ TiE, 50
mffET b L—AD KA Ty b THICFEEL,
RIS ST E RIS - TRATE A RT3 T &
NEATH 5.

(3) CRS I & %) REEDOHEE
CRS % Tld, NMO 3£ %> RMS i [ 7 B 7= i I HE
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ELTWEDTTIEEWVD, CRSODIRTA—=Eh5
RMSEET T 7 A )V EHET 5T EMAHETH 5.
FEHEQVIR DR FERAMTRE S & [A] U1 O BERE DME 5
1, MDRS ftfr D2 M2 R Uz,

3.3 MDRS H3 %D UPE
FRHELER D CMP &1 & [ARR DI EH] U 7z
(D Fbery THEBER~Y A 7L —23 v
(Geometry-oriented Kirchhoff Time Migration)
A (17) &R L.

(2) FEZH (Depth Conversion)
Aidn (18) &[FE L.

956 X [1], [2], [3]IC MDRS f# #r T3 5 L 7z
MDRS # A IFHIBTIEIK, MDRS EE#BERHE~ A 7L —
3 WX, MDRS GRERHIXZ R

4. 5%t

FHEAT O REEE LM X (5 3 X)) 72 1986 42
RPORSR GE4X) ERENS L, 2k LTAN
p ]\ O Uz, M 5 ER 2s (kD

S, BT O )T HA X b S LRI S 3RO,
%ﬂllf?ﬁilﬁ[i‘ﬁﬁkj(%&%@i&b\

MDRS JLEMr X (5 6[1] X)) 72 CMP S A LERRS
B(1986 FILHE (55 4 K) K U5 RIDOEHELE (55
3X)) kL9 % &, Super Gather ZERRIC K % i

LOFBIEDERNEDD, FBETE B KPHMEZ
WING R ED RV, ERE 25 KO ROERD O
BOANY M, EUHENE T 59 R IE TW A Ic 3R
HHENBTZTTHSH, MDRS WUHIC X b Hittom
EWEETH B, BEE)IBWE TS W ORI T —
MR L T iz CMP220 ~ 250 {3 Tld, Super
Gather IZ X B2 NRRIC K T, BIENA A—=D Y
JENTWVS. —7, WREBICEI LT, MDRS AL
PR O & MRS RO ST Do fREED Ev. K 7z,
MDRS & A REEWH X T, 3s & O EEHTHEICHKE <
BRI 2N A YRR SN, RO ER
ENG, INHRBBIGETH % TREMED S
Eaiﬁ(mm)k&hd,E%Mﬁﬁ@%ﬁB
AR 2 2 rh e e S 3 D D E A
EHNOMOIDEEZEZSNS. PO FHMIEI,
ERIC BT ZHEELTE D T2 L L, T LE
DUF OHEIC K > THERE N R MERSERED i TR
HOMEREZ ZHL L TV, B H s Littrg s
W&, SRITRHEREIE OGRS 1T, REBICE TESE
BEEETOT 2 —7 Ly 7 ZRE TR S5 il
WTh2. MEOHMICNIET 2 HE mHEBIE, Wi
T AT A M5 EDIEHRIEREDFEET 2, HET
WEIEWTEIC X % MRS S O R TR b %58
BHUEICH Y 9%, AflfE, COBEBHBOE SIC
PEICATIE S 5. A I R 0D Tk - (/N
DHEHI TR BEDRIER D ENERI SN T»
% (FikiEh, 1998). AMFRIGEBEOE | RHEIE
&, T9 LIRIERBIhD—DTH b, HEEsHmiis



RO - RS WF7eH

PR 23 FE

WL AYM-OML

SANOJ3S NI

"ON d00
"ON "dy

(2102) Jo[00 uoIDag HORIS SUAW

S NN PR PO VN DN P PRI G (et N SN P o] PN R TR FR

|
[e]of4 oSt _oom Z¥s
[ele) A} ol=r A

INIL AVM-OML

SANOD3S NI

MDRS JLFR 5 A RE R W i .

MDRS stacked time section.

55 6[1]

Fig.6[1]



MDRS YAIZ & % /N 86 IR GHE T — X O P AT

SONOO3S NI 3INIL AVM—OML

"ON d@do
"ON "dd

wyz Wyl

0'g L 1 1 1 | |

(2102) 10102 uwordag uoIeIFIN JJOUYDIIL SUAN

SONCO3S NI JAWIL AVM—OML

"ON dd2
"ON "dd

MDRS LB R~ 1 7' L—3 3 Wi .

MDRS time migrated section.

5 6[2]
Fig.6[2]



RO - RS WF7eH

PR 23 FE

feRgLLIE 101,

R X].

MDRS depth section. No vertical exaggeration is applied.

MDRS ALz

5 6(3]
Fig.6[3]



MDRS IEIC & 2 /MY 86 IR T — &% D kT

Fah - 18 E W O PR T2 OB 2R < 2
V5.

NPT Cld, MDRS LHZ 8 U755, #1195
R &9 2 IRERAGE, £ OREhIE 2 HE S
% 1y W RO ERRIC LB HERRRICEE 3 5 AR
EEN R o Te. B RIEICHERI S e Tak
JII SK-4 5] (CMP410/SP209) T, k& (I
ifE) NOWED FEOBEMNES, HEH=RICII I
LWl GREFIED, 1989). MEMRZSHT S
&, THE - SRR UMY 1500m LA T P io#EE
BN 2R D, SISV R AN TERTH D,
RIRE LNV THAES 21T > T0a. AHHT
HXTE, COXIZREHEICZ LW Transparent 7%
RKFIS2—2 R LTS W, ZTOLEICBWTIE,
F3) S RHEE O E CEE ERE 2.5-3.5 RICBEE DT
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