M ORE W K R R H
Bull. Earthq. Res. Inst.
Univ. Tokyo
Vol. 76 (2001) pp. 115-127

HEPEhFitERIcE T 5 REEMEEREE

HRFESRY - ARRLEED - FH OB - RS - FERFEY - BFHEED - )ih 10 .

INBREERY - —/ EE—RRY - 3K
EHERRY - I IABAEY - HHEGED - HI
D R T FC R

P FRERFIRAD

¥ JLHEE AR TEIR

VAt HERRRER ST

¥ TR B AR

SPO  REHEED - I B - )5S - Em AP -

i

Seismic Reflection Experiment in the Northern Part of
the Hidaka Collision Zone, Hokkaido, Japan

Takaia Iwasaki®, Hiroshi Sato", Naoshi Hirata®, Tanio Ito?, Takeo Moriya®,

Eiji Kurashimo®, Taku Kawanaka®, Takeshi Kozawa®, Yoichiro Ichinose?,

Mamoru Saka®, Tetsuya Takeda?, Wataru Kato”, Takeshi Yoshikawa®, Kazunori Arita®,
Tetsuo Takanami®, Akihiko Yamamoto®, Toshikatu Yoshii” and Takeshi Ikawa®

Y Earthquake Research Institute, the University of Tokyo

? Faculty of Science, Chiba University

» Graduate School of Science, Hokkaido University

® Japex Geoscience Institute Inc.

» Graduate School of Natural Science, Chiba University

Abstract

In 1998, a seismic reflection experiment was conducted in the northern part of the Hidaka
collision zone, Hokkaido, Japan. The aim of this experiment was to investigate the style of crustal
deformation associated with the collision of the Kuril Forearc against the Northern Honshu Arc,
which has lasted since the late Miocene. Two profiles with 21- and 10-km lengths were shot using
both vibroseis and dynamite sources. In addition, we deployed 44 offline recorders to map the
deeper part of the crust. These data are also used to constrain the crustal velocities from a seismic
refraction approach. This paper outlines the experiment with some representative seismic wave

data obtained.
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Fig. 1b, Location map of the 1998 seismic reflection
experiment. Solid lines indicate two profile lines of
HIDAKASS-W and K
respectively denote dynamite
observation points using an offline recorder. Shot
points with use of vibroseis (VP145, 1048 and 1100)
are also shown,
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Table 1. Experimental specifications of receiver lines.

HIDAKAY98-W HIDAKA98-E
Line length 21 km 10 km
Number of R.P. 312 208
Geophone Spacing
UM-2 (10Hz) 50-150m 50m
LRS-1033 (4.5Hz)* - 200m
TDC-II (4.5Hz)* - 200m
L-22D (2.2Hz) - 200m
Recording system GDAPS-4 GDAPS-4
Number of channels 312 400
Sampling interval 4ms
Record length
vibrator 20 sec
dynamite 40 sec
Data format SEG-Y

* 3-component geophone.
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Table 2a. Experimental specifications for vibrator
shots.

HIDAKA98-W HIDAKA98-E
Number of shots 50 24
200-300m
BW/MK4+Y2400 4units
6-30 Hz
Sweep length 16 sec
Sweep mode

Shot interval
Vibrator
Sweep freq.

Linear up sweep
Stack 20-30
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Table 2b. Experimental specification of dynamite shots.

Latitude Longitude
(deg.-min.-sec.) (deg.-min.-sec.)

Height(m)

Date Shot Time(JST)  Charge(kg)

42-43-1227N  142-26-32.29E 247.6
142-54-43.06 397.0

42-43-22.18

1998.11.17
1998.11.17

16:15:02.191 100
10:30:02.303 100

Relay Station

Master

HIDAKA98-W

Recording Truck

Vv VV ¥

HIDAKAY8-E

Fig. 2. A block diagram for a communication system between HIDAKA98-W and E profile lines. ESG: Encode Sweep

Generator.




HiF EIk b

HBTEEENRT S, TIT, MERIC G-DAPSA #E5
WYRT LZ—Fy M T O L, master-slave opera-
tion ik » TZoDINEFE Y X 7 A2 %2 [EIHA & & TG
F= WIS ET -1z, Fi, EBRER O@ERIE L
T LORIFTH D - oy, FEHETEM®ER, HRkfE O
encoder #i%iE L, #HAIERORIREMIES B L O
(talk) OH#RATT - /2. Fig. 21213, master-slave sys-
tem 2 HW/NA T oy A4 RFEIREEO 7 — 7 BUEBHES:
KzRLT, KEBROASS 7L — 9 —BEARWVEF —
s HBITE, Pelton 5Id encode sweep generator
ADVANCEII (ESG) #H\WTHBY, ZD ESG T mas-
ter 8L U slave DIREZIT-7. ESGIRIEH S LD
B—D2RA4 —7a—-FE2ANLTHD, slave L1517z
ESG i master 2 5 DESIc & b, HEIIC master &
Fl—DxA4—7a—FEERT 3, <O HIDAKA
98-W OIEFLSEZRHVW TN, v — 9 RIEA a2V b o —
WL EDOFITH 5. slave TH 5 HIDAKAIS-E @
PRULER 13, HIDAKA9S-W loFIRES (TB) 2325 T
7= BUSERIGT 5 C LT B,

2.4 FI7S400L—FI2LBYAFIA b ay

h DERAI

AEER TR, REROEE FicAr 754 v va—4
ZREL, KOMTEREOERERLEEdIC, WHET
DERERGE % BT - INARGENICHEET 3 C L 2 HiE
U7z, BROEEENRE EoEEESE % L 0 RBE X ko
5T Lid, HIFESRE RO =y B Y 7icd » THER
AJRISGEHETH 5.

ARFEER T3, Fig. 1b KU Table 3 IC/RENBAEIC
LEH UM EDATSA VL a—FEEEL, S14F<A
FYay OBIMET> 7, $RTOEE AT ¥R
HI1LS8000SH D F V¥ & VB L a— 42 HWA FTFH 1
Rl cd . FH L HEE 13 Mark Products #
Slo 1-22D TR (BEEFARE 22H2) T, Sy
TEBZEOTICERELL. Sra—5oy v 7Y v IrE
ik, 5ms THB. Lva—FORE7 oy 7iE GPSE
FILL - THIEINTBY, ZOLEHEEL, RELL
F ) v SRR THSE .

3. F—HuE

3.1 EEROIFH

SRR L0 4 TV =510k 5 Y 2 » b 0T
(shot gather) % Fig. 3 1T/Rd. HIENICDOV TR, il
MEbRITE - TBYTE 5. —7, RKEHRE, il
FRE BEEERT 3—4sec BRICTERTE 5. § 1+ <
4 MEIC & BEER%E Fig 4 1R LI, Zo0 v 3 v b

&b, LARFPIHBICEERSNTVS I Ehbh s,
Fig. 5%, HIDAKA9S-E ¥ o 3HEOZREF DL
R LcbDThH S, 2TOHRE BIFT, 58
BRICOVWTIBRIEEENEL, Fl2EEEER2-3
sec HIED A X v MEZBEWHIGEZRB R SN S, L

L, U TUM-2 (10Hz) OI8O S/NAFHWL, h
&, UM2 B 9OFREBE S V-V S LTVWBEDIC
L, MBBEATHEALTVWAHTHASS. WIFhic
T&L, INSDOTF— 7 IGRBHEEIFEEICE D & 5 1SHE
OB B A2MS L TEETH Y, FICEHMIE
MBBIEETH 5.

TR BB Lcd 7 594 v L a— 5 Dtk
ZFig.6lwRl7c, Miva vy b&D, HEUROEZ 12
PO DB R B4 2 LA RGHE S04 L ST
W, UL, REGgEEAbE 1 v a v AEKT 3
&Lk -T, RAKEESERIENH T 40—45km £ T
ELTWA DR TES (Fig. 7).

3.2 REhET—4& R

AEEROZIRNFRE, HELRoBRA < ZHk (HI-
DAKA98-W B & U HIDAKAYS-E) o/ EE X 2 %8
18 o 1o b8, 2.3 TahX7z & 5 IT master-slave opera-
tion IZ & » T, AJREMPRY & TORIRELEF A MR TE
BrcHE L. Chicd - T, REEWSIRAROEN
TER»->ABILRE IO T B &iciay, H
EURE T OESREED < v ¥ v I PBafEs 5 -7z, %
IT, EAMREREAMO 1 A& LT, DIToME:
b1z,

FPEFIEET 21TV, SZREARUCFEIRED 51
LY — 4, RBRKEEZRYD, By# -, &
INRIAEZ HE, IRIEME, EE 7 4 Vs —-RUFa VR
Ja—>avOE7 o ARET, CDPEHEESIT- .
Z D%, FRIE, HENT, NMOMIE, 32—+, 4@
RRES, &V —2OIREMHIE, 7+ 05 v7,
24— YONFICIRZT - 7.

3.3 754 LI—-5FDF—F0E

REBRTITONL KOS 1F <14 bvay bE, K
FHERE EOSIERNROA 7 54 v L a— 5Ol T
Alan TV, BABRAEOEEHEOHEED dIC
INSDF— Y e xiT-1 Bohf-ra—F+7
Yavid, $TIFig TIRLTHS. WHADF—5 D
PIEN R O SR D etk I BIF T, Th o 2 EirEEric
WFET 3 Z Ltk » TR O EFEEOFE VST FVNE
ohz s 3.

4. # R

— 118 —



HErhilbEfic i 1 5 REHEMERE

Table 3. Locations of offline recorders.

Stn. Number Code Latitute Longitude Height(m)
(deg.-min.-sec.) (deg-min.-sec.)
001 hkd01 42-43-10.5N 142-26-06.5E 240
002 hkd02 42-43-02.1 142-25-55.0 210
003 hkd03 42-42-46.7 142-25-33.2 200
004 hkd04 42-42-30.5 142-25-29.6 190
005 hkd05 42-42-19.3 142-25-10.1 190
006 hkd06 42-42-04.2 142-25-07.4 182
007 hkd07 42-41-41.1 142-25-08.2 180
008 hkd08 42-41-29.0 142-24-44.0 160
009 hkd09 42-41-15.0 142-24-25.1 200
010 hkd10 42-41-00.3 142-24-16.1 195
011 hkd11 42-40-40.4 142-24-07.9 180
012 hkd12 42-40-33.1 142-23-54.2 150
013 hkd13 42-40-34.9 142-23-33.0 185
014 hkd14 42-40-11.6 142-23-18.3 180
015 hkd15 42-40-06.6 142-22-52.6 185
016 hkd16 42-40-06.2 142-22-25.5 173
017 hkd17 42-40-08.0 142-22-03.7 168
018 hkd18 42-40-09.1 142-21-42.1 166
019 hkd19 42-40-09.5 142-21-20.0 160
020 hkd20 42-40-08.1 142-20-58.2 162
021 hkd21 42-40-06.5 142-20-36.3 165
022 hkd22 42-40-13.5 142-20-18.6 160
023 hkd23 42-40-21.2 142-20-04.4 150
024 hkd24 42-40-23.0 142-19-42.2 148
025 hkd25 42-40-24.2 142-19-21.3 143
026 hkd26 42-40-24.0 142-19-00.6 135
027 hkd27 42-40-13.0 142-18-47.9 148
028 hkd28 42-40-12.9 142-18-25.5 142
029 hkd29 42-40-11.9 142-18-03.2 135
030 hkd30 42-40-21.9 142-23-27.5 187
031 eri0l 42-44-30.3 142-52-21.3 465
032 eri02 42-44-25.9 142-52-33.7 465
033 eri03 42-44-19.1 142-52-44.8 457
034 eri04 42-44-12.4 142-52-52.3 453
035 eri0S 42-44-05.5 142-53-01.6 445
036 eri06 42-43-58.0 142-53-13.8 440
037 eri07 42-43-53.5 142-53-21.8 440
038 eri08 42-43-49.3 142-53-35.8 425
039 eri09 42-43-45.5 142-53-48.5 420
040 eril0 42-43-39.4 142-53-56.9 415
041 erill 42-43-36.2 142-54-06.8 410
042 eril2 42-43-31.2 142-54-17.7 403
043 eril3 42-43-27.5 142-54-27.4 400
044 eril4 42-43-24.9 142-54-41.9 394
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Fig. 3. Examples of seismic records from shots at VP145 and VP1100 (see Fig. 1 b).
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Fig. 4. Examples of seismic records from dynamite shots.
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