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Wide-angle OBS survey in the Kuril Trench, the eastern Hokkaido
- KY0O00S5 cruise report -

Ayako NAKANISHIP®  Seiichi MIURA"®  Koichiro OBANA""
Shuichi KODAIRA™®  Yoshiyuki KANEDA""  Narumi TAKAHASHI"®

In July - August 02000, we performed a deep crustal survey in the Kuril Trench, the eastern Hokkaido using forty-five
ocean bottom seismographs anZD@L airgun array of R/V KAIYO. It is known that historic great earthquakes recurred
along the Kuril trench with remarkable spatial regularities. These large thrust earthquakes are attributed to the subduction
of the Pacific plate beneath the overriding plate. Moreover, large intraplate earthquakes occurred in recent years. To
understand the relationship between the generation of these large earthquakes and deep crustal structure, we aimed tc
obtain structure of seismogenic zone in the Kuril Trench. An ocean-land seismic profile was selected to across the eastern
Hokkaido from the trench akighe North PacifidOceaiilto the sea of Okhotsk northwestward. Three explosions with a
100 kg and two300 kg charges were also recorded by ocean bottom seismographs during the survey. Processed data
shows that both airguns shots and explosions were recorded with good qualitp@¥&melength profile.

Keywords : airgun, ocean bottom seismograph, Kuril Trench, eastern Hokkaido, crustal structure
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Fig. 1 Map around the Kuril Trench, the eastern Hokkaido

Red rectangles indicate coseismic rupture zones estimated by fault parameters of each great earthquake occurred
betweenl498 and1987:". Broken lines indicate boundaries between rupture zones of"A Tlkick line denotes
seismic profile. Open circles indicate OBS positions. Yellow stars show explosions performed on land.
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Fig. 2 Location map of KY0005cruise with earthquake distribution. Hypocenteres are determined by Japan Meteorological

Agency from October cf997 to September 0f999. The wide-angle seismic survey was conducted along profiles HK100,
HK101-O, and HK101-P. The airgun was shot along the thick line. Labeled yellow circles indicate OBS positions. Red

stars show explosions performed on land.
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Table 1 Information of seismic profiles

Start END
Line name Time (GMT) Lat. (North) Lon.(East) Time (GMT) Lat. (North) Lon.(East)
HK100  00/7/24 20:52:48.253  44.622462 144327126  00/7/2504:10:38.399  44.220625  144.731483
HK101-O  00/7/2508:03:00.115  44.250439  144.361518  00/7/25 23:58:57.473 45083324  143.525317
HK101-P  00/7/26 00:00:12.917  44.250440  143.524368  00/7/29 20:52:29.756  42.879765 145678302
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Table 2 Information of the deployment and retrieval of OBSs.

Deployed position Retrive Determined position
Site No. Time(GMT) Lat. (North) Lon. (East) Dep. (m) Time(GMT) Lat. (North) Lon. (East) Dep. (M)
1 00/07/20 20:56 45.423300 143.175193 123 00/08/06 23:07 45.423783  143.174800 116
2 00/07/20 21:38 45.336143 143.265683 135 00/08/07 01:28 45.336483  143.265467 128
3 00/07/20 22:21  45.248938  143.355868 145 00/08/07 05:22  45.249283  143.355300 139
4 00/07/20 23:03 45.161488 143.445562 150 00/08/07 07:56 45.161750  143.444833 143
5 00/07/20 23:45 45.074125 143.535483 158 00/08/07 22:43 45.074583  143.535367 152
6 00/07/21 00:29 44.986598 143.624853 166 00/08/08 01:49 44986067  143.624650 159
7 00/07/21 01:12 44.899010 143.713823 167 00/08/08 04:08 44.899317  143.713550 160
8 00/07/21 01:58 44.811445 143.802927 166 00/08/08 06:10 44811783  143.802867 159
9 00/07/21 02:42 44723673 143.891308 172 00/08/06 08:02 44.724033  143.890883 165
10 00/07/21 03:27 44.635975 143.979557 185 00/08/06 05:26 44.636300  143.979000 177
11 goooo
12 00/07/21 05:03 44.576912 144.374207 1262 00/08/06 00:51 44576833  144.373517 1234.8
13 00/07/21 05:44  44.489188  144.462533 1304 00/08/05 23:26  44.488750  144.461933  1276.5
14 00/07/21 06:22 44.401413 144.550723 1315 00/08/05 22:06 44.400300  144.550700 1289
15 00/07/21 06:58 44.313498 144.638393 1134 00/08/05 20:45 44.313250 144.639183 1112.1
16 00/07/21 07:36 44.225742 144.726168 921 00/08/05 19:27 44.225833  144.726967 878.6
17 00/07/17 23:00 42.984222 145.580532 111 00/08/02 00:23 42.983750  145.579583 106
18 00/07/17 23:27 42.957802 145.605373 145 00/08/02 02:46 42957617  145.604517 136
19 00/07/17 23:55 42.931320 145.630898 386 00/08/02 05:44 42930767  145.628450 369
20 00/07/18 00:21 42.904450 145.655522 781 00/08/02 08:25 42903367  145.652250 787
21 00/07/18 00:48 42.877833 145.680458 1214 00/08/03 00:02 42.877083  145.677767 1201
22 00/07/18 01:14 42.850932 145.705228 1679 00/08/01 14:22 42.850317  145.702333 1658.5
23 00/07/18 01:35 42.824208 145.730473 1927 00/08/01 15:35 42.824150  145.728417 1909.8
24 00/07/18 01:55 42.797625 145.755117 2097 00/08/01 17:48 42.797547  145.753635 2063.6
25 00/07/18 02:15 42.770675 145.780008 2150 00/07/30 01:01 42.771333  145.778600 2194.9
26 00/07/18 02:36 42.743900 145.804947 2264 00/08/01 11:39 42.744967  145.804633 2239.1
27 00/07/18 02:57  42.717277  145.829638 2425 00/08/01 12:16  42.718633  145.828867 2391
28 00/07/18 03:19  42.690777  145.854693 2565 00/07/3003:12  42.693017 145.853983  2546.6
29 00/07/18 03:40  42.663842  145.879435 2661 00/07/30 04:45  42.666650 145.877233  2639.9
30 00/07/18 04:00 42.636810 145.904175 2739 00/07/30 06:38 42.639767  145.903833 2701.3
31 00/07/18 04:19 42.610093 145.928830 2769 00/07/30 07:35 42.612917  145.928033 2735
32 00/07/18 04:36 42.583218 145.953575 2822 00/07/30 09:07 42.585650  145.952767 2775
33 00/07/18 04:56 42.556538 145.978328 2972 00/07/30 10:38 42559500 145.978183 2944.4
34 00/07/18 05:14 42.529592 146.002782 3126 00/08/01 09:42 42.531017  146.002050 3075.1
35 00/07/18 05:31 42.502877 146.027407 3270 00/08/01 08:06 42.504800  146.027017 3226.3
36 00/07/18 05:48 42.476063 146.052212 3308 00/08/01 06:29 42477350  146.051267 3267.3
37 00/07/18 06:06 42.449218 146.076968 3300 00/08/01 04:53 42.450167  146.075883 3275.9
38 00/07/18 06:22  42.422335  146.101298 3371 00/08/01 03:21  42.422883  146.099067  3024.4
39 00/07/18 06:39  42.395365  146.126148 3379 00/08/01 01:53  42.395600 146.123317  3343.4
40 00/07/18 06:55  42.368565  146.150300 3710 00/08/01 00:01  42.368300 146.147617  3648.5
41 00/07/18 07:10 42.341722 146.175020 3979 00/07/31 22:22 42.342117  146.173033 3947.2
42 00/07/18 07:26 42.315103 146.199640 4241 goooo o
43 00/07/18 07:42  42.288280  146.224095 4415 00/07/31 18:29  42.288633  146.223833  4380.6
44 00/07/18 07:59 42.261322 146.248423 4851 00/07/31 16:30 42.261725  146.247217 4904.4
45 00/07/18 08:16 42.234517 146.272802 5112 00/07/31 14:20 42.235183  146.272483 5124.1
46 00/07/18 08:33 42.207702 146.297343 5299 00/07/31 11:45 42.210200  146.294933 5302.5

03 0Oooooooooooo
Table 3 Information of explosions performed on land

explosion Time (GMT) Lat. (North) Lon.(East) Hight above sea level (m)
Ji 00/7/23 16:02:10.002 43.818447 144.784303 207.5
J2 00/7/23 16:32:10.000 43.531111 145.061389 44.6
J3 00/7/23 17:02:11.929 43.192222 145.331111 60.3

0000dgir:02:10.00000
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Fig. 3 Observed seismograms at OBS#el2and1500on HK100 have been digitally band-pass filtéresito 15 Hz[1 Reduction
velocity is 8km/s. Trace amplitudes are scaled by the square root of the offset distance.
O alvertical component recorded at sitélh[1horizontal component recorded at sité2,[1 c[lhorizontal componer2
recorded at sité2,1 dChydrophone data of sitE, andl e[lvertical component recorded at slt® Later phases recog-
nized in the record section of hydrophone are considered as multiples.
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Fig. 4 Observed seismograms at OBSite 2, 6, and 100n HK101-O. Method of digital processing is same as Fig.
0 alvertical component recorded at sigl b[lvertical component recorded at siteand] cClvertical recorded at
sitel0. Several multiples are recognized because of shallow water.

164 JAMSTEC J. Deep Sea Res,, 181 20010



(@ Site 17  vertical
NwW SE

T-D8(s)
0123 456 78 0910111213141516

(b)  site 25

T-DIB (s)

b1
a
E
<
°

(c) Site 34 vertical
NW SE

60 80 100 120
Disatnce (km)

T-DIB (s)
0123 456 78 910111213141516

(d)  site39 vertical
NwW SE

T-DIB(s)
0123 456 78 0910111213141516
| )

(e) Site 44  vertical

NW SE

T-DIB(s)
3456 78910111213141516

12
|

0
Disatnce (km)

05 HK101-PO OO OOBSsite 1702503403004 0 0 0 D0 M ooOoo0OO0Omoooooosgooo
O alsite170 b(site250 clkite340 disite390 elsite44D O OO0 O O O
Fig. 5 Observed seismograms at OBS#te 17, 25, 34, 39, and 44@dn HK101-P. Method of digital processing is same as Fig.

[0 alvertical component recorded at sifd 1 bvertical component recorded at 21 c[vertical component recorded at s3& 1 d(lverti-

cal component recorded at site 39,[&rdlvertical component recorded at site 44.

JAMSTEC J. Deep Sea Res., 181 20010

165



@ Site 1  vertical
NW SE

10 11 12 13 14 15 16
|

T-DI8 (s)
9

360 380 400 420 440 460 480
Disatnce (km)

(b) Site 17  vertical
NW SE

T-DI8 (s)
0123 456 78 910111213141516

() sitess

T-DI8 (s)
0123 456 78 91011121314 1516

420 400 380 360 340 320 300 280
Disatnce (km)

06 HKO1OOOOODOOOOOODOO3WOOO
[ alsiteld blkitel70 clkited60 O O O O 0O O
Fig. 6 Observed seismograms at OBSste 1, 17, and46[1on HK101 with the long offset distance. All seismo-
grams show vertical component. Method of digital processing is same &8s Fig.
[0 alairgun shots of North Pacific Ocean recorded at Bitellairgun shots of the sea of Okhotsk recorded
at site 17, arid cUsite46.

166 JAMSTEC J. Deep Sea Res,, 181 20010



(@ J1  vertical

NW SE

I T

9 10 11 12 13 14 15 16

|
A
"
i
i

T-DI8 (s)
8
|

Ay

"
I

vvvyvvvvyvvvvyvvvvyv\vv% T —

T
-200 -150 -100 -50 0 50 100 150 200
Disatnce (km)

(b) J2  vertical
NW SE

YRy

i
i

T-DI8 (s)
0123 456 78 91011121314 1516
"

Vi

T R T T T
-250 -200 -150 -100 -50 0
Disatnce (km)

(c) J3  vertical

NW

1
"

|

f

I
e
:

9 10 11 12 13 14 15 16

L
i

T-DI8 (s)
8
|

6 7
[
i

5
1

23 4
[
(lh,
1

1
1

|
.

L B e S E s e e S s e e I B s s ey

-300 -250 -200 -150

-100 -50
Disatnce (km)

07 DOoO00Oa0RBOOoOOooooByI OO0 booOoooooOoOoDolxooooooooog
gooooog
Daldl0bMi20cy30 000000
Fig. 7 Observed seismograms recorded at all OBSs for explosions oril|ai#) dnd J3. Method of digital pro-
cessing is same as FB. Huge amplitudes were clipped.
O allvertical component recorded at all OBSs forl H[1J2, and c[JJ3.

JAMSTEC J. Deep Sea Res,, 18] 20010 167



8km/sOD 0 000000 site370site430 0 00000
S5Skm/s0 0 0000004km/sDOO00O0O0DOOOO0OMD
00000 O4km/sODO00site360 00000000
gooooooooooobboooooooooooboo
O0000000000Osite430sited60 0 0000000
goobooboboboooooooobobooossobooog
Osited60 00 00D0O15kmOOODODOOODO OO Bite43O
site4d4d0030kmO 00 00O O0OOOODOCOCO

4.3. HK101O OODOO

gobobbooboobodHKIOI-ooooooooboo O
gooooBsUOUOOobOOoOoooOOnOHKIoL-POODO
gooooobooobooooooboooooboboaoobo
gooo
goboboobbooboobobooooooooooo o
goboboooboobooboooobbobooobo
O00oO0OooooooOoooooodsiteld7#e0 000
060 000sitelI D O000COO0OOHKIOL-POODODO
gobobooobbooboooodKIol-ooboooo
O00D0DO0DO00D0ODODOCO0obC0OoOUOboOphased 0O
gbooboroesbonuoboobooooooooooooDo
OO0 Ophased 000 O0446mO0 0 0 0O 90 1080110 12s
gooooooobobooooobobbobobooboooon
site2d 100000000000 DOODOOS/NOOOOOD
OO0Ophas&@O00sitel70000O00O00OOO00O0O
HK1-OU oD OoOoooooooooooooooogiro
giokmb0ooooocooooooobobobnbooon
OO0DO0000ODOODObODODOphased 0O0O0OOODOO
gOoOog2s0020kmd0 0780 00000000000
OO0QO0OD00O0O0OOsited60 000000000 O8Kkm/sO
O0Ophas@ 00000000 O0O0OO0OOOO phasél 2s
OO00000O0phas& 000000000 OOO8km/sO
0000000000000 0DOO3400360kmO000
3900 410kmO D00 00oooooooog

44.0000
gopsUbpoooooooooboboooooboobooo
ooooooooboboooboooooooBsOoOooOod
goboooobobooooooryoobooooobabssg
gboooboboobooooobobooooooobooo
goooobobooobooooboobooooanpg
OO0oooooooooooooooskm/sOoooon
ooz0kmbOO00000000DOOOOOOOOODO
S5km/s0 00000000000 10kmJO0000O0OO0O
gboboboobooxobooooooobooooooor
goboobobooboboboboboooobooobo
oooDoboobDlokmbOoooooobooooosoo
gobbobooooboboboboooooobooog
goboboobooobobooobooobbuoooog
gboobobooooboobooboboooooboo
gobobooboboboooz2200oobbobooboooo

168

gobobooboobobobobooobboboobo
O000050kmO0000O0O0OO3km/sl10kmO O 5km/s
gboooooooboooo

45. 0000000

0bOo0boOozoo008b4d210130 2.7 GMTID OO
goofdgoo4st4ri0obD14201470 03000
okmOMwe. D usGsSO O M OO0 0O00O0oooooooo
OO00O0OoOoO000OsitelOsitele0 00 00000OQOO
ODO00O00OOsitel0sitele0 000000 O0O000O0O
goooooooosgoooobooboooooboo
8km/sOD 000000 DODOODODOO00ODOOOOOOOO
gboboooooobooo

5. 000

20000 7008000000000 ODOODOOOKY0005
oooooobooboooBsJ0oooooooooono
gboboboboobobbooobboboboboboog
OOoOooooooosokmdOOOOOOODODOOOBS
goobooooboooobooooooboobobooboo
goboobobooboboboobobooobooboooobog
gbooboobobobobooboboboobobobooboo
gbobooobooboboooobobooooboobb
gboboooboobooboboooooboboboooooobo
ggbdooboobobobobobobooobobboob

Sakhalin Earthquake (00/08/04 21:13.27) Hokkaido2000

18— T

14— —

12— —

10— —

T — D/8B(sec)

0 LI ‘ T ‘ L ‘ L ‘ T ‘ T ‘ LI ‘ 1T ‘ LI ‘ T
380 400 420 440 460 480 500 520 540
DISTANCE (km)

08 D0O0O00OUODODOODsitelOsitele0 0000000 MIO
0000mMO0O00000000oO00ooooooooo
Fig. 8 Observed seismogramwvertical componerit recorded at
sitel[] 16 for Sakhalin earthquakeMw=6.7 occurred on
2000/08/04. True amplitudes were plotted. Huge amplitudes
were clipped.

JAMSTEC J. Deep Sea Res., 18] 20010



oo 70Den, N., H. Hotta, S. Asano, T. Yoshii, N. Sakajiri, Y.

KyooosU O OOOOOoOOOOOOOOOOOOommOboa Ichinose, M. Motoyama, K. Kakiichi, A. F. Beresnev, and
O00ooo0oooooooooooobooooonoon A. A. Sagalevitch, “Seismic refraction and reflection
000000oooooooooooobooooooo measurements around Hokkaido. Par€Crustal structure

of the continental slope off Tokachi”, J. Phys. Eaifh,

oooo 329-34571 197101

100000000 M O000D0oo0Oowessa 80 Asano, S., N. Den, H. Hotta, T. Yoshii, Y. Ichinose, N.

20lwasaki T., N. Hirata, T. Kanazawa, T. Urabe, Y. Sakajiri, and T. Sasatani, “Seismic refraction and reflec-
Motoya, and H. Shimamura, "Earthquake distribution in tion measurements around Hokkaido Ra€rustal struc-
the subduction zone off eastern Hokkaido, Japan, deduced ture of the continental slope off Hidaka”, J. Phys. Earth,
from ocean bottom seismographic and land observations", 27, 497-5091 197901
Geophys. J. Int105, 693-711] 199101 90 Nishizawa, A., and K. Suyehiro, “Crustal structure across

3000ooooooooooooooooooooa the Kulile Trench off south-eastern Hokkaido by airgun-
0000DOn 0oooooooooooooooog OBS profiling”, Geophys. J. R. astr. So86, 371-397
00D0000oooDooooooonoooooDooog J 198601
00007000 020036, 3, 407-4220 19830 100 Iwasaki, T., H. Shiobara, A. Nishizawa, T. Kanazawa, K.

400Hirata, N., T. Kanazawa, K. Suyehiro, T. Iwasaki, and H. Suyehiro, N. Hirata, T. Urabe, and H. Shimamura, “A
Shimamura, “Observation of microseismicity in the detailed subduction structure in the Kuril Trench deduced
Southern Kuril Trench area by arrays of ocean bottom from ocean bottom seismographic refraction studies”,
seismometers”, Geophys. J. 1198, 55-681 1989(1 Tectonophysicsl65, 315-3367 198901

50 Shimazaki, K., “Nemuro-Oki earthquake of July, 1100000000000 00D0000oon bATOOO
1973: A lithosperic rebound at the upper half of the inter- oo00oo0ooooooooooooo"ogoood
face”, Phys. Earth planet. Inte9,,314-3271 197401 0 0O 05, 21-31, 1993.

60 Shimamoto, T., “The origin of large of great thrust-type 12000000 0000000000 0O0O0O0O0OOCOO
earthquakes along subducting plate boundaries”, O00MOo00o0Ooooooneera

Tectonophysicsl19, 37-657 198501
OO0O0000O20010102500

JAMSTEC J. Deep Sea Res,, 18] 20010 169



	北海道東方・千島海溝周辺の地震学的探査－KY0005 航海報告－
	Wide-angle OBS survey in the Kuril Trench,the eastern Hokkaido -KY0005 cruise report -
	1.はじめに
	2.調査
	3.データ処理
	4.データ
	4.1.オホーツク海側
	4.1.1.HK100
	4.1.2.HK101-O

	4.2.HK101-P
	4.3.HK101 長距離測線
	4.4.陸上発破
	4.5.サハリンの地震

	5.まとめ
	謝辞
	引用文献


