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SEISMIC OBSERVATION WITH HIGH-PERFORMANCE
SEISMOMETERS (STS)
—INTRODUCTION OF OBSERVATION SYSTEM AND
EXAMPLES OF SEISMIC WAVEFORM—

By Takuo SHiBuTtANi, Kazuo OIKE, Kazuro HIRAHARA,

Kin’ya Nisuicami, Hiroo WADA, Setsuro Nakao and Norio HirRANO

Synopsis

We have begun to observe seismic waves with very-broad-band and wide dynamic range
seismometer (STS) since July 1988 at Tottori Observatory, Hokuriku Observatory and Kamitakara
Observatory which belong to Research Center for Earthguake Prediction, Disaster Prevention
Research Institute, Kyoto University. The STS system has dynamic range of 140 dB and its
velocity output is flat for the period range between 0.1 and 360s. Therefore it can completely
record both body waves and surface waves that are too big for the microearthquake observation
system to record them without scaleover. It is very important to record such complete wave-
forms because they can be used in the studies of source mechanism and structure of the Earth’s
interior. In this paper we will introduce our STS system and some examples of waveforms

recorded with the system.

1. # B

SRR KB T AR £ 2 — O BEUBHIER, JtEBEERFTE KO LRBHFTTIR19884 T AR
B STS #hBaEhic X AEHE K44 3 v 7 vy VHIRBHIER U, EROBMIBRBRY 27 4T
12, BEEEN 0.02~1s, £4F3I v 2L VvIUh 40dB THEDIKHNL, STS Y RF AT, THZEh
0.2~360s, 140 dB TH 1 , BEREBFAPAIICENSD, £4F 31y 7L Y Vi3100,000 2718 ->T 50 T
DS STS YAF 43, BIEBEHY 27 ATREEHREMLTULE I XIBRESHRITHLT
b, ZOREEHORAHRI TERECEBTELENTES, 2OLINREREHELERL, BT 5
z &3, BESEDHRIIBEEOMRICBOTONAERATHS. CORMLTRRLAD STS Y27 4
EBEE TICERIN WL DD BIEAZERNT 5.
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2 STS mEBR AT L

STS HBWEHY 2F6DT 0y s £AT S 7 6% Fig.1 [TRT o &Y X741, EELUTOSTS #iR
2t (3RAY) @A/D s (24bit) OFEINBHI = v . — 2R K-> THRI W TN 5. DTICHH
BEZRCOWVTHET 5,

2,1 STS ihgst

STS #iE3t (STS-1V, STS-1H) |3 Wielandt SVPIC kBRI WL - RFE4F vV Y
OHEHTH B, Fig. 2 ICRT LS ICHEEHNICBNT0.1~360s TV 5 v M SR EZ Do 44 F
3,71V 140dB Thd. RELTEABILT BOICUTIREBNS X520, 2hORESH 5 TR
BEENTOBo Dfeedback HESIC & D BEMICERILT 50 %72, HiC ETHIHEEHCEBVT, @Omass
hHA BRI leaf-spring &V, BEROSEEAMEERKCT 5. OMBRIEKENT 7 ABRTEH
L, ABRERELT, SEBLOBBEZFIC LT, ORDVTKEHBINCE LTI, #7 AR
WERTTZ E, i TAKFEILOBEEZITLES T E&tbh>TElke ZHIDVTIZ4ETS
N5,

2.2 A/D EiH

STS HBHDIELAF I v 7L VVOBREBEEZZFOETEME B LI, RADY AT A TIE Quanterra
HBID 24 bit A/D B (Q52K-1) ZHNTWA. 4 v 7Y Y/ BEEE 20Hz THY, 7¥F2 7T
2742 ELT T.5Hz DAL By b T 4 VEDBASTNS, BN b SRS, 4 XD 100 3D
| BERREINTOEY, ST TRENINBAOHBRTLLA4F 3 v 7 Ly Y0 0%BBE LMMEN
T,

z® A/D EHBRIAIICHEINCS > TWT, BIMIR 7L 4 -2 VAT L0 BRSPS 1 I
7y VY ARV ZEZERD, NEREHOXVERITIHESL S - T,
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STS-1V 24 BIT! 5 HP1000 A400
uD —] 20 Hz | 32 MEMORY 3MB

STS-1H OPT MODEM
s frcs
FIBER
<
fo ]

STS-1H | CABLE
EW
D
OPT MODEM M
‘ ]
CLOCK M

Fig. 1. Block-diagram of the seismic wave recording system. ‘STS-1V’ and ‘STS-1H’
indicate a veritical component seismometer and a horizontal component
seismometer, respectively. ‘HP1000 A400’ is a minicomputer for data recording.
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Fig. 2. (a) Amplitude response of the velocity output of STS seismometer. (b) Phase
response of the velocity output of STS seismometer. These two figures are
borrowed from the manual [G. Streckeisen AG Messgeraete!®)].

F—212 RS-232C 4 v 2 =7 A ZENLTHAZINE Y, BROFEZR2/IDIT, &, HET A
REDNEBRERIN, Br—TrEBLTELSNS.

2.3 FRENBERE

A/D BEBEMEDF — £ Hewlett-Packard #0 I =23 v 5 — 4 (HP1000 A 400) THUEIhINE

XNd, ZDI=avE.—4213 08 ELT, VFuvaisEicEh, wnvFrass vy Bageil
RTE-A 2B\ TW 5,



42 TOANGKAFSC AR 4338 B-1 2.4 (1990)

F—2NEHFRICR MY A AREFERFRO 2 BE RS . MY HHRO SP F—- 23 20Hz TH 7Y
YIEN, FYFTIONEHE Y HERIOFETHL 7 A ELTESNS . NEREIIHBOKRE I
& -TEDY, BEHicE22 bbb, #EEARO LP ¥ -4 1Hz TH V7Y » 7" &h, 1REI
177 40ELTHEBINE, WTNON—FF 4 A7 IKRISRAINLE, P ) vV TF~T RNy I T
w7 NS,

Table 1. The list of the observation stations

Code Name Location Sensitivity (Vs/m) Remarks
LAT. UbD
LON. NS
H (km) EwW
KTJ Kamitakara 36.2800N 2402
137.3269E 2434 from Aug. 1988
0.760 2460
TTT Tottori 35.5147N 2526
134.2378E 2436 from July 1988
0.010 2386
HK]J Hokuriku 35.9375N 2532
136.2125E 2478 from Aug. 1988
0.020 2438
3 M REEH

Tablel CHIRTAZ LD B, ILEEHIAIZIIBBEIOAND b VA VOB SN TTHEHO-DBEUEW 1
R L7zo Table2 IZEHIBARRED 51989412831 B ETO S WMHIMTIEEN SP F—2D ) A b
THb. Fig.3 & Fig. 4 KM OOMBOBRIGERT o KICERHBOVTOREERL, ZDRH
IE2NTiR 5,

3.1 Macquarie Islands (Mg=8.2, May 23, 1989)

CO#RIZ New Zealand OFFHICAIE S B Macquarie BT, BEEBHNAL O OBRREERESS 90°O
HETRE Ulzo Ms (BEH </ =F 2—F) 138.2T, BRI RROMETH 5, Fig. 5(a) ICRH
BHETO 3 RATRAETRT . HERE 3 BRI ELMRE L TOE L L8bp 5, BANRIER, vertical A%
4y & radial RSy Ci32400BHEIC, tangential R TIR2200WMHEICR SN B4, BIE Rayleigh B, %
#13 Love W TH 5. COEMTH, radial K TIZ120084E & 80008 fHEIC, tangential fR5)Tl36600
FHHE & 11600/ ICHEE S phase RSN B0 DFICZ NS D phase Zfli 33 7291 100~5008 0/«
VENZRT 4 V23T D% Fig. 5(b) ITRT. R1 & Gl B ETlR~IREKARIELEZ % Rayleigh
H& Love HTHY, HMEED->TE1EEKTHS. R2 & G2 3FMZED - T &/ Rayleigh &
Love HTH5B, G312 Gl BISICHRE AL TEbDTH %, X1~X4 ZHIRAHIKED sphe-
roidal mode @ overtone T3 %o, Woodhouse 53 L7 TanimotoP® {3, ZhHDOEREMD waveform
inversion 27751, E#= v D 3 RITHEREERD 2.

3.2 BRBEHE (MjmMa=6.8, June 17, 1989)

COHIBIZEBMEORES 385 km OHRICFE U EHRHB CTH 5, Fig. 6(a) K EEBHARICEIT 2 3
BAERAETT. ChHILI0~100DNY ¥R T 4 v 2 %D fcb D Fig. 6(b) TH 50 17508 L1900
¥ X US2T00R) & 295080 IC BEEE L phase HSE LN AHS, TN OIRATH 5, ScS, sScS, (ScS),, s(Sc8), i

.._.4,_.
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Fig. 3. The distribution of earthquakes whose waveforms are recorded by our system as ‘SP data’.
The plotted hypocenters are referred to Preliminary Determination of Epicenters by NEIC.
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Fig. 4. The distribution of earthquakes whose waveforms are recorded by our system as ‘SP data’.
The plotted hypocensers are referred to Preliminary Earthquake Origins by JMA.
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Fig. 5.
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up T7% Al -
589604
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(a)
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T il WM L A
1.BSE-DM4] L.
|
X1 R1 X2 X3+R2 x4
R VAMMW APAMM fanr A AR Ao e A
1.24E-04
UD " " NWJ\,‘\—VNV\/W\-—-—-VWW\——\—
1.45E-04
.2 2000.8  4B00.0  6008.8 = 69.0  12090.9  12090.0
(SEC)
(b)

(a) Three-component-waveform of Macquarie Islands (Ms=8.2) recorded at
Tottori. UD, R and T indicate a vertical, radial and tangential component,
respectively. The value under the component symbol is the maximum value
(zero to peak) of the component and the unit is m/s. The origin of the time
axis is equal to a time shown at the top of the figure. D represents the
angular distance between an epicenter and a station. FA indicates the
azimuth angle at an epicenter to a station measured clockwise from north
and BA indicates the azimuth angle at a station to an epicenter measured
clockwise from north. (b) The bandpass filtered waveform from (a).
The bandpass period is 100-500s. Phases represented by Gl, G2, etc. are
explained in the text.
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$H5d 30 Jordan 5903, Mk 572 multiple ScS ZHNT <Y v Q BEARD 2o Jordan™ |35
3T, multiple S¢S @ waveform inversion » SIEEX#Y 1000 km % TORERGELRY, VL DDOHLWOE

EREREZRE L.
3.3 Western Brazil (Mp=6.2, May6, 1989)

Fig. 7(a) RREBIHIRICB T3 7 7

VTERORFEMR (RS 1 593km) O 3 HABPIETH 5. BEUIR

KTJ 284 BS/ 617 B:27:

28
OTE: NEAR TORISHIMA IS ( M = 6.8 )

4.46 348 168

T + b
1.52E-94|

R oot
1.90E-04|

UD %‘*
1. 42E-D4|

5e2.8  1099.8  1580.8  2088.8  2509.0  3082.8  3500.2
(SEC)
(a)
KTY 284 83/ 6{17 8:27:2 38.2 -102.8
NOTE: [NEAR TORISHIMH IS ( M =6.8)
T E AVA vA
124508 ScS sScS (ScS)y s(Ses),
R w iy
4.45E-25
UD it
7. 3-8
500.2  1000.0  1560.0  2008.0 2500.8 = 3000.86  3580.0
(SEC)
(b)
Fig. 6. (a) Three-component-waveform of Near Torishima Islands (Myr4=6.8)

recorded at Kamitakara.
whose period range is between 30 and 100s.
sScS, etc. are explained in the text.

__7_.

(b) The waveform through a bandpass filter
Phases indicated by ScS,
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REEREAS 144° OHFUCAIE L, T i3 103° fHE»OHE S P J¥D shadow zone DIAMIEEZDT,
PKIKP, PKP #i2& A ERFAICHIOTEE L, Fig.7(b) © P HOBRLARICRINS LS,

BN DIRIBL K& { L5, Fig. 7(a) @ vertical AT ICH SN A7 phase & LTiZ, 8008
ED PP L9200 HED pPP BT 5N B, X HIC P ONIS0RERIC S EETL phase BRONBH, T
NITEREL SYIMT LT pPKP &E X 515, tangential RAMTHBOTIORICH 53 phase 1 SS T
50

TIT 153 B892 57 6 3:37:18 -8.28

NOTE: WESTERN BRAZIL ( M = 6.4 ) 144.17 323 42
T '—"‘“'r" #”
1.91€-~28| ss
R “"” A ~ PofAgmrrnim N AN A
1.20E-85|
PKIKP
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pF"KP
up " :L :' A ey " AN N ANl A e e
6.01E-25 PP pPP
500.0 | ) ’ “i020.8 '1sa'a.a' n '2@.9' o
(SEC)
(a)

TIT 153 897 5/ 6 3:37:18
NOTE: WESTERN BRAZIL ( M = 6.4 )

1.68E-25]
UDn 7
744605
ses.8  €eb.2  620.8 = 642.8 = 660.8 680.0
(SEC)
(b)

Fig. 7. (a) Three-component-waveform of Western Brazil (Mp=6.4) recorded at
Tottori. Phases represented by PKP, PKIKP, etc. are explained in the
text. (b) The first 80 seconds of P wave of (a).
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3.4 Wl - EERE (Myya=5.0, Mar. 7, 1989)

Fig. 8(a) OWIHRIEIL - IHBESICRE U ERIET, LEENEATERINZ OTHS. RBH
AFTOBREEEED 28km THEOIKHN LHBOREX L 280km THEHDT, BEACHHUROE T TRE
LD ERI LTIV S HDEILALIzDH Fig. 8(b) TH b, Fig. 8(b) KiI/N—% D RHD
particle motion PN TS0 IKEEID 2 /L S O splitting PRERAENLD K SEEINTHT, L

KTy 258 89~ 3/ 7 3:20:508
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e w
—WM
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(b)

Fig. 8. (a) Three-component-waveform of Toyama Gifu Border Region (My4=>5.0)
recorded at Kamitakara. (b) The waveform of S wave part and the particle
motions for the time range denoted by bar. In Fig. 8 (a) and (b), T is the
S70°E-N70°W component and R is the N20°E-S520°W component.
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DL —2P STO°E-NT0°W R%y, DO P L —258 N20°E-S20°W WO TH 3. CORERTHMS
E3i, N20°E-S20°W BBy H S70°E-N70° W By &b S 1 DBERIFEL TV A Ande
OORIDEIE S WORFUENHTEBICHE </ vEEVIKEDbDLEEZL, LERTD S >OBEHR
LZDETCRE U1 2UBADEFRHE &2 REBICHO0T, S O splitting BERIINIHLE S AR
~, 2/ 2@E D DOENBDEHE L.

3.5 Solomon Islands (Mg=7.1, Oct. 28, 1989)

deBeEfl A, FESRSES IUCBNERSIcET 3 CoMBOREE £ Eh Fig.9(), (b), (¢) iR
1o BEO400~12000IC B o A EIE NS ROOHBIICRELK /1 XThb. /4 XOBEicon

HKI 47 83,10728 6; 3:37
NOTE: SOLOMON ISLANDS ( Ms = 7.1 ) S2.86 333 147

1.89E-@5)
@  1000.0  2000.9  3900.8  4800.0  5000.0
(SEC)
(a)
KTT 436 B3/18/28 6: 4: 6
NOTE: SOLOMON ISLANDS ( MS=7.1 ) 52.62 334 148
T
2.51e-05
R -
1.99E-95]
UD 1
2.65E~85]
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TTT 274 B89/18-28 5:51:48 .
NOTE: SOLOMON ISLANDS ( Ms=7.1 ) §3.37 331 145

| AL SN S Su U QU SN S S SUNNL I S S S YN S S S S SR RS S e e |

(¢)
Fig. 9. (a) Three-component-waveform of Solomon Islands (Ms=7.1) recorded
at Hokuriku. (b) The waveform recorded at Kamitakara. (c) The
waveform recorded at Tottori.

TIRRETHRNS, 3HAKE S tangential T Love WONHMEhWVICRE 5, —F, EREKROTHE
ORI EOREHEIREPHEERBHN S L IChBR DB - Td. IEHARBRL OALGMAICENT
3 OHHEICHBDT, REBICH LN S BMHREOHEEIT radiation pattern ICK2 D TIINL, BB
BAMOBEDE, & KBHIADIEL D regional THEDBVICLS D THEEEL LN,

4 WAULOMBER ERB/(4X

STS BBV TEE L TKEBOTRIC, BN I0PULOEFM /1 XBBENE b 3. T
NIZDOWTRT TN DDDOHESL I TNEMOW, [EF(LEMEESINC &P, REAM/ 41X
OERIZ, KIELILH STS OF 5 ABBREBHZEUSEE LD THEEELI LN TS WHSZIK
EFHEHO N 7 RBBRICGRELDA - 1AM E O R ENKEOTENEEL T &, SERLOREI
DANAPE D RIFSIEEPEBONE LI -2 EBME LTS, k70, ZhESY IKEBEH T AEH
THEZHEHIRC L - DVEETI L L -THREAR /1 X% /10 BECEBRT ST EM8TES,
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Table 2. The list of SP data. Numerals under the station codes such as ‘TTT’, ‘KTJ’, and ‘HK]J’
indicate the file number of their SP data. ‘0’ shows that there is no SP data for the
station. ‘JMA’ in ‘REF’ column indicates the hypocenter is referred to Preliminary
Earthquake Origins by JMA. The hypocenter with ‘PDE!’ in ‘REF’ column is referred
to Preliminaly Determination of Epicenters (PDE) by NEIC. That with ‘PDE2’ is
refered to Monthly Listing of PDE.

Y KD HH N LAT. LON. DEP. M LOCATON REF. TIT KTJ HKJ
1988 706 532 7.2 5.964S 148.780E 53. 6.8 NEW BRITAIN ISLANDS PDEZ 2 0 0
1988 707 054 18.2 41.735N 144.457E 59.4 6.2 SE OFF TOKACHI JHA 3 0 0
1983 716 447 46.1 34.588N 135.068E 14.8 3.4 0SAKA BAY REGION JHA g 0 0
1988 717 1223 5.0 20.090N 121.992E 9. 5.6 PHILIPPINE ISLANDS PDEZ 7 0 0
1988 718 005 55.8 37.047N 142.362E 27.0 5.6 E OFF FUKUSHINA PREF JHA g8 0 0
1988 721 815 36.6 23.902N 12].588E 51. 5.7 TAIWAN PDE2 g 0 0
1988 725 1546 6.6 -6.081S 133.667E 28. 6.7 AROE ISLANDS PE2 11 0 O
1988 729 1831 1.3 32.433N 131.080E 105.0 -8.0 NORTHERN MIYAZAKI PREF JHA 4 0 0
1988 731 815 17.5 34.968N 138.218E 10.0 4.6 E OFF IZy PENINSULA JHA 15 0 0
1988 802 2016 5.9 34.945N 139.201E 2.4 5.2 E OFF IZU PENINSULA JHA 19 0 0
1988 804 1706 51.5 34.940N 139.1826 6.1 4.7 E OFF IZU PENINSULA JHA 2 0 0
1988 808 936 24.6 25.149N 95.127E 91. 7.2 BURMA-INDIA BORDER PDE2Z 22 0 O
1988 808 1809 42.6 33.847N 137.260E 363.1 5.3 SE OFF KIT PENINSULA JHA 23 0 0
1983 810 1338 26.1 10.366S 160.819E 34. 7.4 SOLOMON ISLANDS PDE2 24 5 0
1988 810 2211 19.4 14.880S 167.293E 125. 6.7 VANUATU ISLANDS PDE2 26 0 O
1988 811 1227 27.1 34.7178 136.183E 47.3 3.9 NORTHERN HIE PREF JHA 7 0 0
1988 812 1414 53.9 35.095N 139.867E 69.4 5.3 SOUTHERN BOSO PENINSULA JHA %3 0 0
1988 817 1336 28.8 36.032N 137.517€ 13.2 3.4 WESTERN NAGANO PREF JHA 0 8 0
1988 820 432 46.6 33.897N 135.197E 12.0 4.3 CENTRAL WAKAYAHA PREF JHA 2 10 0
1988 821 809 9.5 26.755N 86.816E 57. 6.6 NEPAL-INDIA BORDER PDE? 3 11 0
1988 825 1723 47.1 35.385N 135.565E 13.2 3.7 WESTERN FUKUI PREF JHA 5 0 0
1988 827 1025 17.5 11.380N 141.413E 33. 5.6 WEST CAROLINE ISLANDS PDE2 0 13 0
1988 827 1203 22.8 34.791N 141.973E 48. 5.1 FAR E OFF KANTO JHA 0 14 ¢
1988 903 030 48.9 34.880N 139.267E 9.2 4.0 E OFF IZU PENINSULA JHA 0 15 0
1988 905 048 22.4 35.497N 138.987E 29.6 5.6 EASTERN YAMANASHI PREF JHA 8§ 18 11
1988 805 731 0.8 35.512N 138.976E 31.8 4.2 EASTERN YAMANASHI PREF JHA 0 17 12
1988 908 107 34.9 36.505N 138.080E 6.9 3.6 NEAR MATSUSHIRO JHA 0 18 0
1888 907 2053 24.2 30.270N 137.785E 513.6 6.8 SHIKOKU BASIN JHA 9 0 13
1988 909 2239 49.6 35.012N 135.547E 11.5 3.4 KYOTO-OSAKA BORDER REG JHA 11 0 0
1988 010 1216 6.0 34.935N 139.245E 13.3 4.2 E OFF IZy PENINSULA JHA 0 0 15
1988 Q11 1136 51.2 18.914N 145.625E 176. 5.3 MARIANA ISLANDS PDE2 0 21 0
1988 913 958 46.2 29.930N 138.978E 451.6 6.0 NEAR TORISHIMA IS JHA 12 3 17
1988 915 511 31.8 42.228N 143.078E 69.8 4.9 HIDAKA HOUNTAIN REGION JHA 0 0 19
1888 916 318 56.4 38.200N 140.067E 61.2 4.5 SW SAITAKA PREF JHA 0 49 20
1988 916 646 52.7 35.487N 140.972E 44.4 4.3 NEAR CHOSI CITY JHA 0 0 2
1988 926 1723 18.1 35.542N 141.182E 35.7 5.8 NEAR CHOSI CITY JHA 0 54 0
1988 929 1723 34.1 35.018N 139.190E 15.0 5.0 WESTERN SAITAKA PREF JHA 2 0 0
1988 1001 1558 37.3 35.813N 137.493F 12.2 4.3 WESTERN NAGANO PREF JHA 23 58 0
1988 1008 1346 24.5 18.771S 172.4159 35. 6.8 TONGA ISLANDS PDEZ 38 6l 0
1988 1008 706 26.2 33.363N 139.367E 210.8 5.3 NEAR HACHIJOJIMA ISLAND JHA 0 63 0
1988 1003 929 58.9 30.540N 138.163F 502.2 5.8 NEAR TORISHIHA IS JHA 42 64 0
1983 1010 1452 12.8 42.633% 144.495F 70.9 6.0 SE OFF TOKACHI JHA 43 65 0
1988 1011 320 25.0 28.644S 177.553W 28. 6.8 KERMADEC ISLANDS PDE2 45 66 0
1988 1016 2109 27.2 21.856N 121.699E 33. 5.8 TAIWAN REGION PDE2 51 67 O
1988 1019 908 39.1 37.030N 141.833E 32.2 5.8 E OFF FUKUSHINA PREF JHA 52 68 0
1988 1020 211 54.2 36.677N 139.318F 12.0 4.3 TOCHIGI GUNYA BORDER JHA 0 69 0
1988 1020 451 37.7 47.744N 151.334E 185. 5.2 KURIL ISLANDS PDEZ 0 70 0
1888 1021 207 41.4 35.827N 137.510E 11.0 3.7 WESTERN NAGANO PREF JHA 0 7 0
1988 1026 1140 17.0 33.110N 133.518E 29. 4.5 TOSA BAY JHA 57 0 0
1988 1107 1250 0.8 22.239S 175.018E 22. 6.7 SOUTH OFF FIJI ISLANDS PDE2 0 74 0
1988 1108 359 31.5 36.068N 138.092E 5.2 3.7 CENTRAL NAGANQ PREF JHA 0 75 0
1988 1108 815 41.7 1.533N 126.357E 66. 6.2 MOLUCCA PASSAGE PDEZ 0 7 0
1988 1112 1118 3.4 35.907N 139.170E 18.1 3.8 WESTERN SAITAMA PREF JHA 0 8 ¢
1988 1113 036 8.2 35.828N 137.492E 13.0 2.2 WESTERN NAGANO PREF JHA 0 91 0
1988 1114 1115 38.1 3.527S 150.120E 33. 6.6 NEW IRELAND REGION PDE2 0 165 ¢
1988 1114 1636 1.4 36.685N 139.327E 8.8 4.1 TOCHIGI GUNMA BORDER JHA 0 106 O
1988 1115 1741 42.3 52.109N 171.103% 23. 5.4 FOX ISLANDS, ALEUTIAN IS PDE2 0 107 O
1988 1117 1555 46.0 12.399N 124.537E 19. 6.6 SAMAR,PHILIPPINE ISLANDS PDEZ 65 108 O
1988 1123 1204 14.5 31.200N 142.152E 90. 5.7 NEAR TORISHIMA IS JHA 70 115 O
1988 1124 1514 41.5 35.8Z7K 137.535E 11.3 4.2 WESTERN NAGANO PREF JHA 0 1186 0
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Y D HH S LAT. LON. DEP. ¥ LOCATON REF. TIT KTJ HKJ
1988 1124 1757 53.2 36.405N 137.283E 268.0 -9.0 TOYAMA GIFU BORDER REG JHA 0 117 0
1983 1126 623 48.2 35.828N 137.510E 13. 3.0 WESTERN NAGANO PREF JHA 0 144 ©
1983 1203 2201 10.7 34.180N 135.617E 68.9 4.5 NE WAKAYAHA PREF JHA 8 157 0
1988 1204 1514 10.4 20.014N 121.930E 10. 5.5 PHILIPPINE ISLANDS REGION PDE2 0 158 0
1988 1204 1338 6.3 18.493N 146.367E 76. 5.7 HKARIANA ISLANDS PDE2 0 158 0
1988 1207 1641 24.2 40.9878 44.185E 5. 6.8 TURKEY-USSR BORDER REGION PDEZ 86 160 O
1988 1210 455 36.7 34.562N 137.007E 3489.2 5.5 MIKAWA BAY REGION JHA 0 161 0
1988 1213 1841 36.2 34.977N 135.568E 13.6 4.1 KYOTO-OSAKA BORDER REG JHA g8 182 O
1983 1216 250 48.2 35.475N 140.198E 80.6 4.1 CENTRAL CHIBA PREF JMA 0 174 0
1988 1216 1857 16.5 29.790S 177.915¥ 31. 6.2 KERMADEC ISLANDS PDEZ 0 184 0
.1988 1217 429 3.7 29.385N 142.577E 38. 5.6 NEAR TORISHINA IS JHA 0 188 0
1988 1222 1841 54.9 35.148N 137.118E 49.7 4.4 CENTRAL AICHI PREF JiA 103 0 0
1988 1224 2209 40.5 5.090S 149.758£ 369. 5.6 NEW BRITAIN REGION PDEZ 0 184 0
1988 1228 1104 51.3 32.898N 139.580F 222.4 5.3 NEAR HACHIJOJIMA ISLAND JHA 0 185 0
1988 1228 1802 8.5 36.068% 139.918E 56.0 4.3 SV IBARAKI PREF JHA 0 186 0
1988 1229 2308 51.2 34.052N 139.083E 7.7 4.6 NEAR NIIJIMA ISLAND JHA 0 187 0
1988 1230 409 57.2 36.622N 141.110E 46.4 4.8 E OFF IBARAKI PREF JHA 0 18 0
1988 1230 1408 5.0 34.073N 139.085E 12.3 4.0 NEAR NIIJIMA ISLAND JHA 0 188 0
1989 102 1945 58.8 34.058N 139.100E 15.8 5.0 NEAR NIIJIMA ISLAND JMA 0 200 0
1939 103 1341 12.3 29.582N 131.308E 68.7 5.9 NEAR AMAMI-OSHIMA IS JHA 104 200 Q
1989 103 1902 32.4 35.512N 141.145E 40.5 4.9 NEAR CHOSI CITY JHA 0 22 ¢
1989 103 2056 1.8 36.268N 137.185E 3.1 2.7 TOYAMA GIFU BORDER REG JHA 0 203 ¢
1939 107 408 24.5 36.367N 141.863E 34. 5.8 FAR E OFF IBARAKI PREF JMA 105 204 ¢
1989 108 711 28.6 36.108N 141.398E 17. 4.6 FAR E OFF IBARAKI PREF JHA 6 205 0
1989 109 740 42.3 36.353N 137.245E 5.8 2.7 TOYAMA GIFU BORDER REG JHA 0 206 0
1983 109 1139 4.5 34.105N 139.075E 11.0 3.8 NEAR NIIJIMA ISLAND JHA 0 207 ¢
1983 109 2242 38.4 46.988N 153.479E 14. 6.4 KURIL ISLANDS PDE2 107 208 O
1989 110 1455 1.4 3.2175 130.556E 47. 6.5 CERAM PDEZ 108 203 O
1989 113 447 41.0 46.789N 153.896E 33. 6.0 KURIL ISLANDS PDEZ 1083 211 O
1989 114 301 56.5 46.478N 153.673E 33. 5.8 KURIL ISLANDS PDE2 111 212 O
1985 118 1624 20.6 41.477N 141.955E 64.6 5.2 E OFF ACHMORI PREF JHA 0 213 0
1989 117 935 23.1 6.151S 148.947E 3Z. 6.4 NEW BRITAIN REGION PDE2 0 214 0
1989 117 1533 18.8 35.987N 137.283E 8.5 3.1 NORTHERN GIFU PREF JHA 0 215 0
1989 123 720 17.8 41.748N 144.520E 64. 6.0 SE OFF TOKACHI JHA 114 218 O
1983 125 S03 38.0 42.120N 142.7S0E 49.0 5.8 S OFF URAKAWA JHA 0 219 0
1989 126 2255 1.6 47.520% 154.331E 28. 5.6 KURIL ISLANDS JHA 0 220 O
1989 127 1734 51.1 ©56.202N 164.375E 28. 6.2 KOMANDORSKY ISLANDS PDEZ 115 222 O
1988 128 1626 50.1 33.267N 142.093E 62. 5.5 FAR E OFF IZU ISLANDS JHA 118 223 0
1988 130 301 22.8 34.910N 136.435E 15.5 3.9 NORTHERN MIE PREF JHA 0 24 0
1983 130 2101 41.1 34.497N 139.073E 0. 3.9 NEAR NILJIMA ISLAND JHA 0 228 0
1989 201 1922 41.27 31.725N 140.575E 81. 5.5 NEAR TORISHIMA IS JHA 0 22717 0
1989 204 1958 50.0 37.310N 141.317E 61.4 5.4 E OFF FUKUSHIMA PREF JHA 0 228 0
1989 205 1059 48.3 33.503N 141.003E 58.5 5.5 E OFF HACHIJOJIMA IS JMA 119 230 O
1989 206 724 33.1 35.420N 136.773E 8.0 3.8 SW GIFy PREF JHA 0 3L 0
1989 210 2015 24.6  2.305N 126.760E 44. 6.8 MOLUCCA PASSAGE PDEZ 120 232 0
1985 214 620 21.3 10.447S 181.372E 3Z. 6.4 SOLOMON ISLANDS PDE2 0 234 0
1983 219 1358 24.0 34.508N 136.468E 45.4 5.3 NORTHERN MIE PREF JHA 122 235 0
1983 219 2127 9.7 36.018N 139.908E S5.3 5.6 SW IBARAKI PREF JHA 123 3@ O
1989 222 1542 44.7 32.483N 138.268F 355.1 5.5 FAR S OFF TOKAI DISTRICT JHA 125 0 0
1985 221 1038 45.8 33.860N 132.353E 51.4 4.1 AKINADA SETONAIKAI A 124 0 0
1989 225 2016 35.4 29.915S 177.885% 31. 6.7 KERMADEC ISLANDS PDE2 0 240 O
1983 228 458 15.7 35.795N 140.212E 73.2 4.6 NORTHERN CHIBA PREF JHA 0 244 O
1989 2728 839 10.8  2.30IN 128.009E 54. 6.0 HALMAHERA PDE2 0 245 0
1989 301 225 41.0 34.475N 138.417E 18.5 4.8 NEAR NIIJIMA ISLAND JMA 0 246 0
1989 301 1142 3.5 43.972N 148.968E 47. 5.8 KURIL ISLANDS PDE2 0 247 0
1989 306 7339 44.3 35.683N 140.713E 55.7 6.0 NEAR CHOSI CITY JHA 128 249 ¢
1983 307 330 18.5 36.275N 137.012E 279.6 5.0 TOYAMA-GIFU BORDER REG JHA 0 250 O
1989 311 1405 0.6 17.7665 174.761% 230. 6.4 TONGA ISLANDS PDE? 0 251 O
1983 311 1812 17.2 35.908N 140.563E 44.6 4.9 SOUTHERN IBARAKI PREF JHA 0 252 ¢
1989 313 1323 57.2 34.103N 137.230E 355.9 5.5 ENSYUNADA JHA 0 253 0
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y MD HHM S  LAT.  LON. DEP. M LOCATON REF. TIT KIJ HKJ
1989 315 327 41.7 32.973N 132.062E 52.8 4.5 BUNGO CHANNEL J¥A 132 0 0
1989 318 137 18.7 35.732N 140.728€ 50.6 5.2 NEAR CHOSI CITY JHA 0 255 0
1989 318 519 8.3 35.428N 133.410E 13.7 3.8 WESTERN TOTTORI PREF M 15 0 0
1989 319 2350 31.4 36.262% 137.197E 8.0 2.0 TOYAHA GIFU BORDER REG JHA 0 25 0
1989 321 1100 51.6 36.993N 134.665E 396.1 5.5 NV OFF KINKI DISTRICT A 136 257 0
1983 323 1831 21.8 33.797N 141.607E 58. 5.0 E OFF HACHIJOJIMA ISLAND  JMA 0 258 0
1989 330 2312 14.1 41.742N 143.783E 40.1 5.6 SE OFF ERIMOMISAKI JHA 0 258 0
1989 406 1705 57.1 19.306S 169.002E 166. 6.1 VANUATU ISLANDS PDE2 133 260 O
1989 411 619 3.2 35.185N 137.218E 48.9 3.7 CENTRAL AICHT PREF IMA 0 262 0
1989 411 1256 36.9 49.488N 159.185E 16. 6.6 KURIL ISLANDS PDE2 139 263 O
1989 412 441 0.6 36.085N 139.902E 57.8 4.2 SW IBARAKI PREF JHA 0 264 0
1989 413 202 12.4 35.385N 135.593F 370.1 -9.0 WESTERN FUKUI PREF JHA 0 265 0
1989 418 1947 12.5 34.133N 135.217E 8.4 3.2 NW WAKAYAMA PREF A 142 0 0
1989 421 759 54.0 57.166N 121.976E 26. 6.5 EASTERN USSR PDE2 143 0 O
1989 421 1420 58.5 35.447N 134.260E 9.2 2.6 EASTERN TOTTORI PREF A 144 0 0
1989 426 220 41.1 33.858N 135.585E 28.6 3.2 SOUTHERN WAKAYAHA PREF A 146 0 0
1989 427 1120 3.6 30.622N 141.167E 85. 6.5 NEAR TORISHIMA IS A 147 0 0
1989 428 425 17.7 35.055N 135.167E 14.8 3.6 SE HYOGO PREF M4 148 0 0
1989 502 1608 17.2 35.328N 136.603F 39.6 4.7 SW GIFU PREF M 149 0 0
1989 506 328 39.4 8.281S 71.381W 583. 6.4 WESTERN BRAZIL PDE2 153 0 O
1989 508 818 43.6 32.378N 137.840F 410.4 5.9 FAR S OFF TOKAI DISTRICT JMA 158 0 0
1989 517 1404 35.9 57.086N 122.018E 31. 5.9 EASTERN USSR PDE2 157 0 0
1988 519 700 39.6 17.853N 147.009E 56. 5.1 MARTANA ISLANDS REGION PDE2 0 267 O
1989 519 1121 56.3 54.305N 165.574¥ 104. 6.1 -FOX ISLANDS, ALEUTIAN IS PDEZ 0 288 0
1989 523 233 21.3 37.385N 137.685E 16.8 3.4 OFF S NIIGATA PREF IMA 0 269 0
1988 523 1723 7.2 36.335N 137.257E 10. 2.6 TOYAMA GIFU BORDER IHA 0 270 0
1983 523 1954 46.3 52.341S 160.568E 10. 8.2 MACQUARIE ISLANDS PDE2 158 271 O
1983 524 2231 14.4 56.177N 164.264E 19. 6.1 KOMANDORSKY ISLANDS PDE2 159 272 O
1989 525 043 34.3 56.173N 164.185E 35. 5.4 KOMANDORSKY ISLANDS PDE2 160 273 0
1989 530 1318 43.1 36.150N 136.768E 4.0 3.3 FUKUI GIFU BORDER REGION  JHA 025 0
1989 531 322 45.6 34.138N 135.218E 8.2 3.5 NW WAKAYAMA PREF J4 181 0 0
1989 531 1454 20.5 45.3835 167.086E 23. 6.3 SOUTH ISLAND, NEW ZEALAND PDE2 162 0 0
1989 601 1339 39.2 36.960N 141.962E 54.7 4.8 E OFF FUKUSHIMA PREF JHA 163 276 0
1989 604 813 11.1 33.463N 136.933E 401.0 5.7 SE OFF KIT PENINSULA A 164 277 0
1989 610 152 12.1 20.260N 145.147E 143. 5.4 MARIANA ISLANDS PDE2 0 2719 O
1989 613 1752 41.9 30.908N 138.820E 395.4 5.5 NEAR TORISHIMA IS JHA 0 280 0
1989 614 1917 35.2 12.875N 143.351E 126. 5.5 SOUTH OF MARIANA PDE2 166 281 0
1989 615 644 33.6 40.198N 144.670E 0. 5.1 FAR E OFF NORTH HONSHU JHA 0 282 0
1989 617 842 36.3 31.890N 138.345E 385.2 6.3 NEAR TORISHIMA IS JHA 168 284 0
1989 625 300 50.2 35.835N 136.857E 12.8 3.5 FUKUI GIFU BORDER REGION  JHA 0 286 0
1989 625 1052 18.0 37.082N 142.402€ 9.1 4.5 E OFF FUKUSHHMA PREF JHA 0 287 0
1989 626 1227 3.9 19.362N 155.083% 9. 6.1 HAWAII PDE2 169 288 O
1989 628 1200 28.9 45.086N 151.292E 44. 5.1 KURIL ISLANDS PDE2 170 283 O
1989 629 2013 29.4 34.698N 133.331E 21.3 3.6 EASTERN HIROSHIMA PREF M 11 0 0
1983 630 2040 50.6 35.818N 137.503E 6.5 3.6 WESTERN NAGANO PREF JHA 0 290 0
1989 701 124 3.4 35.497N 138.980E 19.8 4.4 EASTERN YAMANASHI PREF JMA 172 81 0
1989 702 035 39.7 36.563N 141.270E 37.9 4.3 E OFF IBARAKI PREF JHA 0 282 0
1989 704 1547 53.6 34.992N 139.135 2.7 3.8 E QFF IZU PENINSULA JHA 0 285 0
1989 704 1853 58.7 34.975N 138.120E 3.8 4.1 E OFF IZU PENINSULA IHA 0 29 0
1989 704 1937 4.0 34.982N 138.108E 4.2 3.8 E OFF IZU PENINSULA JHA 0 297 0
1989 704 2146 13.6 34.987N 138.113E 6.0 4.1 E OFF IZU PENINSULA INA 0 298 0
1989 704 2212 34.4 34.978N 139.122€ 2.5 3.3 E OFF IZU PENINSULA IHA 0 299 0
1989 704 2250 44.2 34.975N 139.115 3.2 3.9 E OFF IZU PENINSULA JHA 0 30 0
1989 705 011 37.5 34.978N 139.102€ 0.5 4.0 E OFF IZ( PENINSULA IHA 0 301 0
1989 705 228 21.4 34.982N 139.123E 2.4 4.7 E OFF IZU PENINSULA ML 176 302 0
1989 705 346 42.1 34.980N 139.081E 0.3 4.1 CENTRAL IZU PENINSULA A 177 303 0
1989 705 830 36.1 34.975N 139.115E 2.3 3.8 E OFF IZU PENINSULA IHA 0 34 0
1989 705 1226 23.2 34.978N 139.125E 3.2 3.6 E OFF IZU PENINSULA IHA 0 35 0
1989 706 347 56.9 34.98IN 139.112€ 2.1 4.1 E OFF IZy PENINSULA JHA 0 306 0
1989 706 530 8.3 34.975N 139.118E 1.6 4.2 E OFF IZU PENINSULA A 178 307 0
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1989 706 723 58.4 34.985N 138.107€ 3.0 3.7 E OFF IZU PENINSULA JHA 0 38 0
1983 706 957 33.0 34.990N 139.107E 2.8 4.0 E OFF IzZU PENINSULA JHA 0 38 0
1985 706 2351 56.5 34.975N 139.130E 3.4 3.6 E OFF IZU PENINSULA JHA 0 310 0O
1988 707 001 44.2 34.975N 139.133E 4.5 5.2 E OFF IZU PENINSULA JiA 178 0 O
1989 707 1254 32.0 34.985N 139.128E 0. 3.7 E OFF IZU PENINSULA JHA 03 0
1989 707 1338 36.5 34.975N 139.123E 0. 4.7 E OFF IZU PENINSULA JHA 180 312 0
1989 707 1857 28.2 34.978N 139.118E 2.4 3.8 E OFF IZU PENINSULA JHA 033 0
1989 708 2035 18.9 34.987N 133.122€ 4.1 4.1 E OFF IZU PENINSULA JEA 181 314 O
1989 708 2146 52.8 34.990N 139.128 2.6 4.0 E OFF IZU PENINSULA JHA 0 35 ¢
1989 703 207 30.7 34.990N 139.110E 3.1 4.1 E OFF IZU PENINSULA JHA 0 36 0
1989 709 424 30.7 34.973N 139.125€ 0. 3.8 E OFF IZU PENINSULA JHA 0 317 0
1983 709 639 15.6 34.983N 139.122E 2.9 4.0 E OFF IZ0 PENINSULA JHA 0 318 0
1989 709 817 50.1 34.982M 139.115 1.3 3.6 E OFF IZU PENINSULA JHA 0 318 0
1989 709 1004 6.9 34.982N 139.122€ 2.3 3.8 E QFF IZU PENINSULA JHA 0 320 0
1989 709 1108 11.6 34.975N 139.112€ 3.4 5.5 E OFF IZU PENINSULA JHA 182 321 0
1983 709 1222 29.6 34.987N 139.127€ 2.7 4.6 E QFF IZU PENINSULA Ji4 183 322 O
1939 709 1355 28.8 34.982N 139.122E 2.9 3.8 E OFF IZU PENINSULA JHA 0 33 0
1989 709 1830 1.9 34.983N 139.112€ 1.6 3.8 E OFF IZU PENINSULA JHA 0 34 0
1983 709 2111 34.4 34.988N 139.113E 1.1 4.1 E OFF IZU PENINSULA JHA 0 335 0
1989 709 2144 49.9 34.985N 139.110E 1.4 3.8 E OFF IZU PENINSULA JHA 0 326 0
1989 709 2346 33.5 34.983N 139.125€ 0. 4.0 E QFF IZU PENINSULA RET 0 327 0
1989 710 354 46.7 34.990N 139.113E 1.4 3.7 E OFF IZU PENINSULA JMA 0 328 0
1983 710 543 25.0 34.990N 139.110E 1.2 4.7 E OFF IZU PENINSULA JHA 184 328 ¢
1989 710 1750 52.6 34.978N 139.128E 1.3 3.7 E OFF IZU PENINSULA JHA 0 330 0
1889 711 859 15.0 46.050N 151.3168 75. 5.5 KURIL ISLANDS PDEZ 0 33 ¢
1989 712 743 58.1 32.073N 140.B17E 67. 5.1 E OFF HACHIJOJIMA ISLAND  JMA 0 332 0
1989 714 1530 24.7 34.987N 139.107E 0. 4.8 E OFF IZU PENINSULA JiA 186 333 O
1989 714 1939 44.0 34.937N 136.762E 15.7 3.5 ISE BAY REGION JHA 0 34 ¢
1989 715 044 18.0 35.778N 137.407E 8.2 2.7 WESTERN NAGANO PREF JHA 0 33 ¢
1889 715 547 40.0 8.081S 125.139E 10. 6.2 TIMOR PDEZ 187 336 O
1989 721 945 10.9 35.845N 137.588E 8.2 3.9 WESTERN NAGANQ PREF JHA 0 338 0
1988 7221402 11.5 2.299N 128.142€ 142. 6.4 HALKAHERA PDEZ 188 338 O
1983 726 654 Z3.1 7.191S 122.175€ 620. 5.6 FLORES SEA PDEZ 189 340 O
1983 727 1852 3.0 34.682N 132.3158 14.0 2.4 WESTERN HIROSHIMA PREF JiA 180 0 O
1989 730 1338 23.9 33.375N 140.928E 43.9 5.5 E OFF HACHIJOJIMA ISLAND JHA 207 0 0
1689 80L 207 27.8 8.048S 121.384E 14. 6.2 FLORES ISLAND REGION PDEZ 208 0 O
1880 803 1309 46.9 32.528N 137.647E 419.4 5.8 FAR S OFF TOKAI DISTRICT  JHA 211 343 0
1889 803 1734 6.6 33.805N 134.988E 58.1 3.8 S PART OF KII CHANNEL 212 0 0
1989 803 2031 20.4 23.043N 121.965E 1l. 6.4 TAIVAN PDEZ 213 34 O
1989 804 1410 13.0 31.088N 131.435£ 34. 5.3 SE OFF OSUMI PEN Jae 24 0 0
1989 806 830 31.8 33.403N 140.913E 33. 4.9 E OFF HACHIJOJINA Jea 216 346 O
1889 806 636 29.1 1.833N 128.Z251E 114. 5.7 HALHAHERA PDE2 0 36 0
198 807 753 57.8 4Z.872N 145.133E 46.4 5.5 OFF NEMURO PENINSULA 44 216 347 O
1983 810 719 20.0 35.100N 134.405E 12.1 3.0 SV HYOGO PREF A 217 0 0
1989 810 2242 44.7 34.218N 135.605E 64.9 4.6 NE WAKAYAMA PREF JH4 219 349 O
1989 812 040 10.7 0.800N 126.817E 51. 5.7 MOLUCCA PASSAGE PDEZ 0 31 0
1989 813 146 43.3 8.6B2N 125.718E 55. 5.9 HINDANAO, PHILIPPINE IS PDEZ 0 32 0
1989 815 251 8.7 19.016S 176.652E 33. 5.9 SOUTH OF FIJI ISLANDS PDE2 0 383 0
1983 818 1345 15.2 34.963N 138.752E 23.9 3.7 CENTRAL SHIZUOKA PREF JHA 0 34 0
1989 820 2016 56.5 11.766N 41.842€ 12. 6.3 ETHIOPIA PDE2 0 35 0
1989 821 108 6.6 11.874N 41.870E 18. 6.2 ETHIOPIA PDE2 0 36 0
1989 822 325 41.0 4.104S 154.459E 494. 5.8 SOLOKON ISLANDS PDE2 0 357 0
1939 822 812 41.4 24.094N 122.478E 43. 6.3 TAIWAN REGION PDE2 0 38 0
1989 827 1656 8.6 41.448N 142.105E 64.9 5.1 E OFF AOMORI PREF JHA 0 38 ¢
1989 822 2357 28.7 35.865N 137.555E 11.2 3.4 WESTERN NAGANO PREF JHA 0 380 0
1989 824 041 24.6 34.468N 138.860E 208.9 4.8 S OF SURUGA BAY JHA 0 31 0
1989 825 1247 27.7 35.518N 136.598E 47.0 3.3 SW GIFU PREF JKA 0 32 O
1989 826 911 43.4 36-267N 140.945E 38.9 5.1 E OFF IBARAKI PREF JHA 0 38 0
1989 830 030 41.0 47.498N 148.422€ 403.3 5.7 SOUTHERN SEA OF OKHOTSK JHA 033 ¢
1983 904 1420 55.9 4.219S 136.667E 9. 6.0 WEST IRIAN REGION PDE2 034 0
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1989 904 2214 58.2 55.543N 156.835W 11. 6.9 SOUTH OF ALASKA PDEZ 0 375 0
1989 905 1307 4.4 35.550N 140.138E 78.2 4.6 CENTRAL CHIBA PREF JHA 0 318 0
1988 905 2025 52.2 29.547N 128.542E 0. 5.8 NV AMAHI-OSHIMA IS JHA 0 377 0
1989 905 2203 34.7 28.560N 128.573E 0. 5.7 N AMAMI-OSHIMA IS JHA 0 3 0
1989 906 2345 51.0 0.976N 126.106E 37. 5.5 MOLUCCA PASSAGE PDEZ 0 378 0
1989 907 2352 25.0 33.105N 138.972E 53.7 4.3 NEAR HACHIJOJIMA IS JHA 0 380 0
1989 810 244 46.7 35.983N 137.317E 9.4 2.8 NORTHERN GIFU PREF JHA 0 381 0
1989 915 410 25.7 1.644N 127.322E 103. 6.0 HALMAHERA PDE2 0 382 0
1989 916 1137 24.3 34.937N 132.843E 12.1 3.2 SHIKANE HIROSHIMA BORDER  JHA 221 383 0
1989 916 1703 6.1 35.577N 140.150E 78.2 4.2 CENTRAL CHIBA PREF JHA 0 38 0
1989 917 337 30.1 35.858N 137.360E 11.6 3.7 WESTERN NAGANO PREF JHA 0 38 0
1989 919 642 48.2 37.072N 137.157E 269.0 5.4 TOYAMA BAY REGION JHA 223 387 O
1983 921 930 36.3 36.565M 141.217E 39.3 4.6 E OFF IBARAKI PREF JHA 0 382 0
1989 922 1125 50.8 31.583N 102.433E 15. 8.1 SICHUAN PROVINCE, CHINA PDE2 235 0 O
1989 925 218 42.3 33.345N 134.8126 52.5 5.0 SE OFF SHIKOKU JWA 236 0 0
1989 925 2317 47.0 20.355S 168.277E 34. 6.3 VANUATU ISLANDS PDE2Z 237 0 O
1989 928 2049 42.1 34.022N 135.235E 9.0 3.9 NV WAKAYAMA PREF Jya 239 0 O
1989 1001 319 23.9 20.270N 98.849E 18. 5.5 BURMA PDE1 241 0 O
1989 1002 424 34.7 31.115N 131.397E 33. 5.3 SE OFF OSUMI PEN J44 42 0 0
1989 1006 1240 42.4 36.875N 141.733E 35.1 4.4 E OFF FUKUSHIMA PREF JHA 0 35 0
1989 1007 424 36.2 35.757N 136.370E 10.7 3.8 CENTRAL FUKUI PREF JHA 746 396 0
1989 1008 048 30.7 51.282N 179.024% 33. 6.7 ANDREANOF ISLANDS PDEl 247 397 O
1989 1008 550 41.0 S51.153N 178.281W 33. 5.3 ANDREANOF ISLANDS PDE1 248 0 O
‘1989 1008 2157 54.7 6.565S 130.398E 33. 5.0 BANDA SEA PDEI 2586 0 O
1989 1009 1940 41.7 31.328N 130.413F 150.3 5.0 SATSUMA PENINSULA REGION  JHA 258 0 O
1989 1010 1419 48.4 36.823N 138.158E 206.8 -89.0 NORTHERN NAGANC PREF JHA 0 404 O
1989 1010 1528 24.0 35.582N 140.058E 78.3 4.7 CENTRAL CHIBA PREF JHA 0 405 O
1989 1011 2142 29.5 34.907N 135.053E 17.7 4.0 SE HYOGO PREF Ji4 259 406 O
1989 1012 2045 48.4 36.475N 142.738E 47. 4.8 FAR E OFF KANTO JHA 0 407 O
1989 1013 1831 44.5 35.77/5N 137.408E 8.0 3.7 WESTERN NAGANC PREF JHA 0 408 0
1989 1014 619 58.6 34.823N 139.503E 21.2 5.7 NEAR IZU-OSHIMA ISLAND JHA 260 408 O
1989 1014 1505 53.5 34.183N 135.188E 5.3 3.7 NW WAKAYAMA PREF J¢e 81 0 0
1989 1014 2157 18.6 35.027N 138.500E 3.0 3.9 CENTRAL SHIZUOKA PREF JHA 0 410 O
1989 1015 1557 10.2 32.373N 129.698E 3.0 4.8 W OFF AMAKUSA ISLAND Jia 282 0 0
1989 1016 2345 31.1 22.117S 171.517€ 33. 5.3 LOYALTY ISLANDS REGION PDEL 263 0 0
1989 1018 904 15.2 37.036N 121.883W 18. 7.1 CENTRAL CALIFORNIA PDEL 268 423 0
1989 1019 201 35.3 40.084N 113.958E 10. 5.7 NORTHEASTERN CHINA PDEL 0 426 0
1989 1019 320 47.3 40.093N 113.923E 10. 5.3 NORTHEASTERN CHINA PDE1 0 427 0
1989 1022 1508 52.1 35.853N 137.363E 10.0 3.1 WESTERN NAGANO PREF JHA 0 430 0
1989 1027 206 43.3 39.767N 143.838E 8. 6.7 FAR E OFF SANRIKU JHA 20 0 43
1989 1027 305 19.1 34.1478 135.662E 70.2 3.8 SOUTHERN NARA PREF JHA 271 432 44
1989 1027 741 17.9 35.258N 133.377€ 13.3 5.3 WESTERN TOTTORI PREF JHA 272 433 45
1989 1027 919 53.5 39.790N 143.850E 7. 4.9 FAR E OFF SANRIKU JHA 0 434 0
1989 1027 1045 55.8 39.823N 143.930E 0. 8.1 FAR E OFF SANRIKU JHA 273 435 46
1989 1028 604 52.4 10.998S 162.382E 29. 7.1 SOLOMON ISLANDS PDEl 274 4368 47
1989 1028 1127 53.9 34.002N 135.625E 64.4 4.0 SOUTHERN NARA PREF JMA 215 0 48
1989 1029 645 19.2 35.4B7N 134.368£ 9.5 2.9 EASTERN TOTIORL PREF Mo 2 0 O
1989 1029 1209 11.5 39.5728 143.7558 0. 6.0 FAR E OFF SANRIKU JHA 278 442 51
1989 1029 1425 37.8 39.518N 143.743E 0. 6.5 FAR E OFF SANRIKU JHA 279 444 52
1989 1029 1951 24.3 39.447N 143.798E 0. 5.5 FAR E OFF SANRIKU JHA 280 445 53
1989 1030 053 10.5 39.413N 143.847E 0. 5.7 FAR E OFF SANRIKU JHA 281 446 54
1989 1030 818 5.7 39.743N 143.500E 2. 4.8 FAR E OFF SANRIKU JHA 0 47 0
1989 1102 325 33.5 39.855N 143.567E 0. 7.1 FAR E OFF SANRIKU Jia 293 0 0
1989 1102 2242 13.8 40.058N 143.552E 3.9 5.7 FAR E OFF SANRIKU 44 24 0 O
1989 1103 1449 47.1 39.607N 143.3388 2. 4.8 FAR E OFF SANRIKU JHA 01526 O
1983 1105 512 0.7 39.020N 143.838E 0. 5.9 FAR E OFF SANRIKU JMA 2851528 O
1988 1105 551 11.1 39.108N 143.927E 0. 5.5 FAR E OFF SANRIKU ¢ 28 0 O
1989 1105 656 40.6 39.238N 143.792E 0. 5.3 FAR E OFF SANRIKU JHA 01528 0
1989 1105 2242 1.0 39.135N 143.915E 0. 5.5 FAR E OFF SANRIKU JHA 01830 O
1989 1106 008 24.7 40.063% 142.800E 25.0 5.1 NE OFF IWATE PREF JHA 01831 O
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Y ¥D KN S LAT. , LON. DEP. K LOCATON REF. TIT KTJ HKJ
1989 1106 056 19.8 38.157N 143.797E 16. 5.4 FAR E OFF SANRIKU JHA 0 1532 0
1989 1106 1756 19.1 40.173N 142.458E 38. 5.4 NE OFF IWATE PREF JHA 0 1 0
1989 1109 507 8.7 30.887N 142.020E 114. -8.0 NEAR TORISHIMA IS JHA 0 4 0
1988 1108 946 10.1 35.710N 135.807E 7.5 3.5 E PART OF WAKASA BAY JHA 0 0 61
1989 1110 154 37.6 35.268N 133.365E 12.7 4.4 WESTERN TOTTORI PREF JHA 297 Q 62
1989 1110 826 4.4 35.010N 134.752E 16.1 3.6 SW HYOGO PREF JHA 298 0 0
1989 1111 118 2.0 35.035N 135.625E 15.2 4.1 KYOTO OSAKA BORDER REG JHA 299 5 0
1989 1111 1601 13.9 35.253N 133.385E 13.5 4.1 WVESTERN TOTTORI PREF JHA 300 0 0
1989 1111 1640 11.0 34.040N 133.517E 36.1 4.2 HIUCHINADA, SETONAIKAI JHA 301 0 0
1989 1114 848 28.5 35.257N 133.367E 14.1 3.7 WESTERN TOTTORU PREF JHA 302 0 0
1989 1114 1438 54.6 5.058S 102.762€ 33. 5.0 SOUTHERN SUMATERA PDE1 0 7 0
1989 1114 2332 4.2 8.162S 124.761E 33. 5.5 TIHOR PDE!L 0 8 0
1989 1116 1302 56.5 33.368N 131.528E 12.0 4.6 NORTHERN OITA PREF JHA 305 0 65
1989 1118 1029 2.7 36.090N 136.212E 8.5 2.8 CENTRAL FUKUI PREF JHA 0 0 66
1989 1121 1347 7.7 40.172N 142.408E 35. 4.9 NE OFF IVATE JHKA 0 0 73
1989 1123 503 2.3 37.218N 138.228E 13 2 4.0 OFF S NIIGATA PREF JHA 0 0 74
1989 1124 049 41.7 39.872N 143.297E 5.2 FAR E OFF SANRIKU JNA 0 0 75
1989 1201 1357 17.2 30.848N 137.535E 520 0 -9.0 SHIKOKU BASIN JHA 0 18 &9
1989 1207 2115 16.0 39.510N.143.430E 0. 515 FAR E OFF SANRIKU JNA 314 21 0
1989 1205 1033 11.1 35.218N°138.347E 25.0 3.8 CENTRAL SHIZUOKA PREF JHA 0 23 0
1989 1206 1741 5.2 32.442N 142.052E 70. -9.0 FAR E OFF IZU ISLANDS JHA 0 24 0
1989 1207 1727 28.3 35.937N 139.583E 56.1 4.3 EASTERN SAITAMA PREF JMA 0 25 0
1989 1207 2159 32.6 25.943N 59.002E 10. 5.6 SOUTHERN IRAN PDEL 0 26 0
1989 1208 1823 11.3 10.07IN 126.513E 33. 6.0 PHILIPPINE ISLANDS REGION  PDEl 0 28 0
1989 1208 2112 57.2 32.317N 141.365E 51. 5.2 E OFF HACHIJOJIMA ISLAND JHA 0 29 0
1989 1209 223 30.8 36.595N 141.075E 45.6 5.6 E OFF IBARAKI PREF JHA 317 30 0
1989 1210 538 8.5 0.184N 123.456E 154. 6.3 MINAHASSA PENINSULA PDEl 318 41 0
1989 1214 1325 3.2 36.452% 141.Z70E 43.2 4.5 E OFF IBARAKI PREF JHA 0 45 0
1989 1215 621 2.6 33.803N 135.405E 53.0 3.6 CENTRAL WAKAYAMA PREF JHA 322 0 0
1989 1218 343 46.0 8.393N 126.778E 33. 7.4 HINDANAG, PHILIPPINE IS PDEl 323 0 0
1988 1217 825 35.4 40.060N 143.538E 0. 5.8 FAR E OFF SANRIKU JHA 324 0 0
1989 1217 1854 40.3 32.682N 132.672E 38.4 4.5 FAR E OFF MIYAZAKI PREF JHA 325 0 0
1989 1220 908 25.6 8.130N 126.879t 64. 6.0 MINDANAO, PHILIPPINE IS PDE1 326 52 0
1989 1220 2201 7.8 38.188N 135.575E 379.8 5.6 SEA OF JAPAN JHA 0 54 0
1989 1222 149 15.8 44.413N 149.955E 5. 6.0 SE OFF ETOROFU JHA 0 355 0
1989 1222 932 50.2 36.425N 141.120E 38.6 4.8 E OFF IBARAKI PREF JHA 0 5 0

1989 1223 2024 6.1 17.47IN 145.726E 193. 5.8 MARIANA ISLANDS PDEL 327 97 0
1989 1225 349 14.0 33.680N 138.738E 239.8 5.1 FAR S OFF TOKAI DISTRICT JHA 0 S8 0
1989 1225 1747 21.8 36.390N 141.010E 33.6 4.5 E OFF IBARAKI PREF JHA 0 59 0
1989 1225 1935 23.8 34.143N 135.062E 9.3 3.8 NV WAKAYAMA PREF JHA 0 60 0
1989 1225 1424 33.3 60.056N 73.494w 10. 6.3 NORTHERN QUEBEC PDEL 0 61 0
1989 1231 818 49.9 3.434S 146.132E 33. 6.6 BISMARK SEA PDEl 328 0 0
1989 1231 1915 50.4 5.801S 130.134E 169. 4.9 BANDA SEA PDE1 329 0 0
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