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Local Earthquakes Recorded at Syowa Station, Antarctica
Katsutada KAMINUMA! and Masaki KANAO!

Abstract: The Japanese Antarctic Station Syowa (69°S, 39°E) is located at the
edge of the East Antarctic Shield area. Seismic observations at Syowa Station
were started in 1959. Phase readings of earthquakes have published by the
National Institute of Polar Research as one of the JARE Data Report once a year
since 1968. Eight local earthquakes were detected empirically on short-period
seismographs at Syowa Station in 1990-1996. The seismicity during that period
was very low compared with that in 1987-1989 when local earthquake locations
were determined by the tripartite seismic array. An intraplate earthquake occur-
red about 400 km north-east of Syowa Station on September 25, 1996 of magnitude
4.6. This earthquake was the biggest one and the first which locates within 500
km of Syowa Station during the last four decades.
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Table 1. List of local events.
Date Phase Arrival time P-S time

1990 May 29 iP 07h 36m 33.5s 144s
eS 07h 36m 47.9s

1991 Jan. 12 iP Olh 51m 12.4s 15.2s
eS 0lh 51m 27.6s

1991 May 29 iP 0lh 17m 30.8s 995
iS 0lh 17m 40.7s

1992 Jan. 11 iP 12h 49m 07.1s 37s
iS 12h 49m 10.8s

1992 Sep. 21 iP 16h 14m 51.8s 72s
iS 16h 14m 59.0s

1993 Dec. 15 iP 04h 13m 16.5s 1235
1S 04h 13m 28.8s

1995 Sep. 28 eP 08h 06m 04.0s 13.0s
eS 08h 06m 17.0s

1996 Aug. 03 iP 14h 32m 24.2s 1325
iS 14h 32m 37.4s
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Syowa Station Sep. 21, 1992
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Syowa Station Dec. 15, 1993
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Syowa Station Sep. 28, 1995
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la, b EMEMORFAET TERA S Wi BB O L TEKS. KEIZ P &, S &
DEFEZTT,
Vertical components of short period seismograms of local earthquakes recorded

at Syowa Station. The first and the second arrows show P and S phases,
respectively.

Fig. 1a, b.

EHRE L 722Y (KAMINUMA and AKAMATSU, 1992), ¥l A4 5 L HEEICRHE L WiETx %
BRI VAR T THo70T, TIWBET 3, FHME L MiE LB Pk, S EORE
REZIDFA LD ER IICE D, TR EFNFLOHBIRD ETEHKSOA %K la, b 2R
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VxRV LBOWREPGOBRACEBRERETLEHESINS, INSOHMBOS S =F2—1F
BRRETH S5, ZABEOMBIRE ORIBOLE» S, RIIKRLLHMEO~ S =
Fa—FiEMb=2RBEHEL T35,
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THESIN TV, FIC L VHRGTTOBEVSRK 206 BEEL 20T, LT L LB Z@EL
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D, EBOBEIRL VEOTHEREOH 2 Z L 2RL TV 5, EEOAGIIMEOER
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Fig. 2. Annual numbers of local earthquakes observed at Syowa Station. Arrows show the
possibility that the exact number is larger than that shown. Solid lines show when
seismologists wintered at Syowa Station. Seismologists always have wintered since
1987.

TRICEHETIT R VDS, HANIICHBEEOHR 2 RL Twb EFE L Tvnb, KaMiNuMA and
AKAMATSU (1992) 238 U T 2 IBEBOFEZELDORIT 1990-96 F£D 7 — 5 ZINZ 7z DHS K] 2
ThHb, 127121, 1990 FOHBHIL 6 Ho S | EITEIEL 7,

a7 LD EOKENE, ZOFRAFEMLGH D, EEOHBEIIKOME L DA E 22 206
MDHBH I ERRLTHS, £72 1976-1981 F£12H 5 AFEORARIE, HEOHFIRHEFIEM
THBEAL, ERECBREBLBEMEB IR RVICEEh o7 2 L B2RLTWS, 1987 £ 513
HEMBOEMRVBE T 2L 1% -7, M2oolHehi X 512, 1987-89 0 3 FE/MiC
e LT, 1990 LA RIS IEAIE R O Rt BIEEE HEWHE Th o o 2 LR EN T
W3,
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1996 £ 9 H T 4], ERIEM THIA L T V7288 37 RO AR BHUSEHIB ORI, BAE
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2Bz, BAMBYE S = 2 — AV Y —IZBA LT (1, 1996).
7 A A HEFERT (USGS) THRE L7CERD 6, HEIIIEAE DI 400 km OfF
[ETHEZ 57 Mb=4.6 DB TH 5 Z L33 tz, Ih g THEMEMTEEIL EOSH
TREZHWBIRILAO TV — MERTE X 2B T, ZOBRIERIZ 1500km 1dH 5, DM
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Hypocenter (QED)
Origin time : 1996/09/25

14h59m50.30s A f e
Location : 65.678°S \‘%9) %

44.461°E ny }

depth : 10km N

magnitude : mb=4.6
distance from SYO : & =3.8°
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Fig. 3. Location of an intraplate earthquake which occurred on September 25, 1996.

Syowa Station Sep. 25, 1996
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Fig. 4. Three components of short period seismograms recorded at Syowa Station. The
details of the events are given in Fig. 3.
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BO X512, BHRIEML 400 km (P-S WFE#I 40 F) T~ =F 2 — N34 DL LB FHAE
L, #OBFEEZSEEHERINEC X > CORE S0, BRSO BERIE F¥o T
TH5H, TOBFERE HESHEH IRSDET=F —THRE XK I LM RLE, H3»
SEHO»R LD, ZOMBIIFEERAREREDS 200 km b Bz KRERISME] D 7K ZE 2000 m
DEWHEB TR I > 7V — NAIEBETH 2. X 4 OHBHTF & X 1a, b OMIE 2 BT HIE,
D Mb=46 L LIHIHMEICHL, RMMENOLIT/NIVHEBEINEIES S,

5. BYEm & K

JRHEE L e U7z 8 MBS b, & 2 1R LTz 4 {H 0D HARME RN o 5 A
HIEFHCEER I N TV 3, 2O L THRGOMBIRREM S O TR, K5 » 5500
2 X212 1997/5/03 DK IZFHIBEO—>o 0 b Lk, P-SEIZ 162s TH B, 7277,
P-S B & Z OHRIECHL L T, RRSTRERD 340 <, 23 IL Y v S BT, #
Br L TREABHOESEBL TWVE Z s, KKETOKOBEETI 2V EHEE L.
1994/5/26 DIRRIZ, EERHHBEAETRIBRRESK SN T, LaL, Mk
D3 2 SRR THIEIERS DRI 0.5- 07 s ERWOT, BEEHELL. 20L& 5 kBEBH» S,

R2 R HEE
Table 2. List of events.

Date First phase Arrival time Duration time
1994 May 03 iP 10 h10m 13.3s 1m 40s
1994 May 26 iP 00 h25m 33.0s Im 50s
1995 Oct. 22 iP 16 h23m 21.1s Im 02s
1996 Sep. 30 iP 04 h16m 04.5s 58s

ZDTODOHIE I FEHIME D SR L7,

1995/10/22 DIERIZ, ZODWMRHSER > T L A[AEMERH 5. ZOHE, X UHDIMRIZ
P-S W 12.6 s OFHINE, BORRIIZORAEH EFEHLOKBTH S LfEEIN S, 1I5
EOVWETERVLDT, FHME LI L7z,

1996/9/30 DEEH b, —ODOHIE L A0, P-S B 15-16s OFHIE L 4 #E 2 Sh 503,
PIERERSHCFT L, S HICHS T 2HROAFEENENZ 06, ZOWMFMNIKETHA D L
ELT.

D& D12 1990-96 £ 7 EMNITFE 112Kk LTz 8 {H 0D kbt »3 a5t o B A Bt B 5t
DE=F— LIZEigka e, KEITHER L LD, S5 CHEORMMBIFEEL Tw»aH]
BEMEIZ D B8, —HU OB TR XY LRMETE L, WTFRIKLTH 20 7E/MD
FEFIEEHI T O /S BYEENZ, % DT 3 FEM (1987-89 4F) WL TS M Bl -z &
25,
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Syowa Station May 03, 1994

Syowa Station May 26, 1994
D

Syowa Station Oct. 22, 1995

D

Syowa Station Sep. 30, 1996

D
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Fig. 5. Vertical components of seismograms resembled to local events. The first arrow
shows the initial phase of each event, and the second phase seems to be the S phase.

23, 1987-93 FEOIEFIEM TEIHI L 72 @ i B ORI X Kanao and KAaMINUMA (1995)
REoTEEDONTWS, RARIBEIZL > THELPDERD 553, 1987-89 AT B &
WIEERIZIEEZ ST, MAEOR LEL ZRHMHEBOROEE & 3EBRTHE. DLk
BENSEZ T Y, BHEMHEOFHHEDS 1987-89 F£i2id %<, ZDHBIZV R E>TH
BOITEPIZEEZ 5.,

EC 2
R DE—EFEDRE &\ 5 Mk e E R 2 R L TV RAKHEB T S A, £8FT
SARHT 5. BEERTSACBEROMER T XTCH L CIES BILEL LT3,
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