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Abstract

The Ryukyu arc runs parallel to the Ryukyu trench, In recent years, several
earthquake swarms have been observed around Iriomote island, which is located in the
southwestern part of the Ryukyu arc. In the northwest of Iriomote island, an earthquake
swarm has been observed from Sept. 17, 1993. We carried out temporal seismic
observations from October 29 through November 7, 1992.

’ The activity area consists of several clusters trending in the northwest-southeast
direction. Most of the observed 1060 earthquakes are located at depths from 8km to 12
km. A normal fault type mechanism solution of the earthquakes is obtained by composite
P-wave first motions. Later phases were observed at several seismic stations, from which
a seismic reflector was detected near the bottom of the upper crust. The depth of the
reflector is estimated to be 13km north-west of Iriomote island. In the vertical cross
section of the hypocenter map, a vertical cluster of activity is observed above the reflector.
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OIAET B EhoEX T, FEHEILEHEIRO K LR $FAR B DI 50~100km
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10 A 29 B2 SREIE 11 A 7 Bic 23 CTEERFERI 1T - 7o, £ OBMITIE, Mg L4 —
S AHEEHOERLERICKZF LIV IO — VY RT A (FLAVYYRTL)
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Fig. 1. Map of seismic stations. Large and small crosses represent seismic stations of
telemeter and tele-controlled systems, respectively.
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Zh oD 4 JOBAIEDS 5, Bl UNR TR, T 3800 Mic kTS 2
5y DB EAT - 1288, RO D 3 SOBAE TR ETHOA DB AT 2. €4 —
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Fig. 2. Diagram of telemeter system. The seismometers at the stations are of 2Hz
velocity types. The waveform data observed at the seismic stations are transmitted
to the UNR stations and recorded by a data-logger.

Table 1. Locations of seismic stations.

Lat (deg.) Long (deg.) Height (m)
Seismic stations of telemeter system
UNR 244256 N 123.7725E 20
ABR 243936 N 123.8757E 45
SNI 24.3893N 123.7466 E 28
SRH 24.3599N 123.7652E 180
Seismic stations of tele-control system
ST-1 24.3758 N 123.9003 E 50
ST-2 24.3853N 123.8825E 40
ST-3 243894 N 123.8660 E 7
ST-4 24.3981N 123.8463E 7
ST-5 24.3934 N 123.8253E 4
ST-6 24.4052N 123.8088 E 30
ST-7 24.4192N 123.7905 E 30
ST-8 24,4036 N 123.7790E 20
ST-9 243871N 123.7511E 2
ST-10 243669 N 123.7529E 8
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Fig. 3. Diagram of tele-controlled system. Recorders located at each seismic station
are controlled by commands transmitted from a seismic station (UNR). The
commands and time code data are transmitted by 59.66 MHz radio-waves.
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Fig. 4. Hypocenter maps of the swarm on Iriomote island from October 31, 1992
through November 5, 1992. Vertical cross-sections of E-W and N-8 directions are

shown at the bottom and at the right, respectively.
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Fig. 5. NE-SW vertical cross-sections of the Iriomote swarm. Five vertical cross-
sections with a width of Skm are shown. Vertical trends of active seismicity are
shown on cross-sections A—A’, C-C’, and D-D’.
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DI, BT S RY —DOHMHE D EIT, 1 Skm I &ICXY) - THITERKZER L CEE
STOBET AT I (Fig. 5). A-A'BE TR, BAREOHLICH S 525 —IcES
7km %5 11km AEICSHE S RNCF SHRBES b L v FSR S hiz. B-B Hisi T3, &
FEMME D s KEBIBR LNV, £ C-C TR, A-A’ ERIBBICHEHEIH]
SRS b L Y B LN, UL, BE Skm X0EBEVHIBERSEVRLNT, 12
km KOFRVHESGREALRONE» -k, WEX D-D’ TREVHE» SES 12
km F THIEAZ R SRBI > THY, BE Tkm » 5 12km F THRIDICED 3 EBESTH
DEEHITH 5. E-E TR, BEDY 5 285 —E2ANTHEANCIT 25, I
BEonirot. E-E OHBFOBRRASMKOTERIC HENED L TERSKRE - 12
7725 -—DEIRSDBRONSBH, BEKICBOTRIHFENESHFRRONEh-
7.
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AH=XLBERDBIHIT, FLravyrsackhiBEshiiiigs o@EoH
BB, TOEO v v R%FAH E - 72, Fig. 6 icREMB R4 RS, Table 3
BB OZAIWD 21T - 1L HIED 5 bEFRED 0-C O AR FIHEH 0.1 HLIAN O
ROBRERBRRTH 5. Cho REOCHBOPFHOERSOHICLDRDIZA A =X A
fR% Fig. T10Rd. CORRICELBE, A h =X a3, BIBRAMOETTH B
BEFERARICET 2R IEMBRITH 5 LiEES h 5.
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Fig. 6. Waveform examples of an earthquake observed by the tele-controlled system.

Table 3. Locations of earthquakes observed by tele-control system.
Origin time Long. (deg.) Lat. (deg.) Depth (km) O-C (RMS)
92 11 02 14 23 48.62 128.8043 24.3190 7.37 0.09
92 11 03 07 25 55.53 123.7185 24.3751 11.29 0.03
92 11 02 14 08 53.36 123.7928 24.3360 9.23 0.02
92 11 02 14 18 7.74 123.6975 24.4180 6.83 0.03
92 11 03 16 29 26.63 123.6506 24.4278 2.50 0.0t
92 11 03 16 33 46.12 123.6826 24.4644 8.97 0.04
92 11 03 16 46 29.51 123.7294 24.3936 9.57 0.02
92 11 02 14 09 46.08 123.7382 24.3629 10.94 0.02
92 11 03 16 52 37.39 123.6506 24.4278 2.50 0.02
92 11 02 14 37 41.87 123.7337 24.3765 10.08 0.02
92 11 03 16 15 11.94 123.7404 24.3243 5.89 0.06
92 11 03 16 13 9.27 123.7290 24.3155 6.44 0.07
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Fig. 7. A composite mechanism solution obtained from the P-wave first motion ob-
servations of the tele-controlled system. Upper hemisphere projection. Solid and
open circles represent up and down first motions, respectively.
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s S e SRRHOME, 2) Bk D LITEAET

at depth 13km. ZHEENERE TP TASL S

ERENIIGE, D EBRLO TCEET

BEEAESEEIC PIETARL SETRE LS PxS ), 4) BEL L TICEES
AENC SHETAS L SHTRE LGS (SxS ) TH 3.

T, DIKOVTEZS, DABELWET B E, B—0BHETE OHIBIc>\WT
BREhBETTH2D, COREHEZ—EOHIR T X/ HBIcOABIshS. T
DTEDD, IOHERRBBEENS. DXIC2) KOV TEZ S, B X213, SK
JBhTEllEh 20, BRE D EETOERER CREREREZHTE LV,

i<, 3),4) OFEEEHICOVWTEL B (Fig. 10). T OB, REEOBRERZIEL,
BIER & OB %R A 12 (Fig. 9). BERERHICH W/ #ERSE L Table2 LR UHE%
AW, 7o 25 ns%y i — 9 SEIS83 % 7z (Cerveny and Piendik, 1983), % 4%, Hik
PEENEFRAOES £ Bkm KB %, BELXOTAHTOPEL S SENOERBETH
% PxS IOERERZ R T 5 T/ (Fig. 9). BEOES % 10km IZKE L 12884
OERENR%E Fig. 9 1T/Rd. CCTHEHEHT INEHR, RO HEETH 5. PxS KOHE

PxS SxS

Fig. 10. Possible ray geometries for the X2 phase. P-reflected S and S-reflected S
waves are shown by PxS and SxS, respectively.
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and Error {2 & » THRABERS 2R 1. 2 OFER, HEAEFKEORES % 13km IRKE
T5EBAEL XKHATEZ A &bk, ThoDT &5, X2 ES 13km i<
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v vy
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Fig. 12. Possible ray geometries for the X1 phase. P-reflected P and S-reflected P
waves are shown by PxP and SxP, respectively.
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%% T (MizouEet al., 1982; I « f1, 1992), T X1 HHIZ SxPHETHBEDTIRIT L
EEZONS.

D& IiT, X2HEHFRPNEEREGE TO SxSH L L, XIHEREUCETO SxP b
LSRPxPETHBLEEXL LBRNEZHRATE 2. &7, T OMRNAERHIL, 7H
ZEJLFEOZE S 13km 123K 57z (Fig. 13).

5. % E
AEOBRTEREAT & £ OWMENIC B O THRENSERME LN, BEAGHRE
EHNCILB-FERARID b L Y FARBB WS OhD 7 525 —itahnThw3 T &b
Dotz Ft, BEOERSZEIC 8km~12km (3R F 0, FETHIBELELR T OIESHSTER
ThHBHIEWbrote. FRBEAHOWEN TR, ARBOPRINETS7 7 X
=3, BFX 2kmBEHS Skm BEE THESMIEVZHRSR N, Tk, £
OH|BEH ROV ZEBREOS/HIE C-C,D-D’ OWERTOESN S, A-A/, C-C’ O
EXZ, BEAGHBESEICET TS5, D-D’ TlkZ OFEEHE A LT
RKECHEOWTHHELTOEDOBRLNE, INOOBER, 7L — 2 BRlSOBIRE
WD, EBIOX S HEBREABOEAARSNLE DO LEDLNS, T/, Hic
ZBHULEVSDIZ, DD OHEHROREONMZ, b & D EHIGRNEEAR®EEIH O
BT AMBO LD SHIREAFICESTVWA I Edbh s, Thid, HFRAEEERE
CHOTHBRATH B EEL DL, ZIhoHRICHD > TRV BEFENHIZ, <7
<D FREA#EEEE S, Lal, £0Hicid, HRRNEESEERSE D L 5 BE
OERETH 202> 2D SEINEND 3. FlZIE, MizouEeral (1982) PRk
i (1992) T, HFRAEEAEGEE D > ORFROWBBRE VT L2 5, € OHER
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HEHE T ORBFFRREHE L, = OREHISNARMAD O ORSHETH 5 © & AR
Wi, B0 EE AW CEEAESE OYIENEE 2 HET 2 201013, Ritksse
SNIHED A 1 = X AfREFERCHE L, RIBOBED S HERESEOWE £ 5
DICT BT EDBBELENS, UL, SEOF LI vy 25 4 OBRNIZIES h 7 R
DERITH i, REESEASNIHEBEDO A H = XL RETE b1, 20
7o, SEIDIENTD O B AEGE OB E R IET 3 & IRETH - /-,

5. #% E

PR Bl B TRAE L e IR MB OGS BRAH S BED A h = XA RAEWE S hicd
B1ciT, 19924E10 A 29 HASEAF 11 B 7 Hich W CERERIZT- 7. Z0Es
TR, R LA - S I AMBESOBERE T LIV Y RF AR FVEE
FEBRO 2 >OBAIET-> 7. 8§7 LA -5 itk 38Hc, F—okdtsEwT
KRR 2 L g, BESBREAGRSRD S, Z0E, BESHH O
BILFERERAR LISV S b LY FBRE D, 2hRBESHGOBEOEEL- WL >
PO IR —THBEENTVE I EBbhot. Eh, 207529 —DEXHHD
SR E L TEET 20 TRAEL, HITFERD SHMBHAICED 3 BROBEN T
BRI TVWEI EDbh ot £, FERBILFEDEIH 13km OHS I HiskP
AEFEHEASRD Stz

.S 53

AREEITI b0, AEBCHEREL TR E - R HRAFHERRT O -
Bl SOVl ARBESCECRH LTS, i, [SETAERBNEFROD
FRCIEEEN>TOREEE L, TCRELTEHOBESHLE T
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