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SUMMARY

I. Title

Analysis and compilation of the earthquake data obtainéd at King Sejong -
Station, Antarctica (1990~ 1996)

I1. Significance and Objectives of the Study

The Objectives of this study is to compile and to analyze the earthequake
data obtained at King Sejong Station from 1990 to 1996 for investigating
seismic activity around the northern Antarctic Peninsula. Earthquake data
report is also provided to the investig.ators concerned. Among déta_ from 1990
to 1996, analog data are converted into computerized image data and. digitél
data (1995 to 1996) are analyzed by quantitative methods. The earthquake data
observed at King Sejong Station will provide an important clue to illunﬁnate

the complex tectonics around the northern Antarctic Peninsula.

II. Scope of the Study

1. Compilation of earthquake data obtained at King Sejong Staion from
1990 to 1996. ‘

2. Data processing and analysis of characteristics of earthquakes

3. Statistical analysis of earthquake occurrence

4. Determination of earthquake parameters

5. Publication of data report



IV. Results and Further Suggestions of the Study

We have analyzed analog seismograms recorded at King Sejong Station
during the period from 1990 to 1996, for recognizing the characteristics of the
regional seismic activity. These data provide information on local tectonics
including the origin of the Bransfield Strait and on earthquake activity in the
surrounding area. We have identified 604 earthquake events from 1300
recording paper and 100 digital data. A lot of the events (100 events) among
them were also listed in the IRIS earthquake catalogsm, which are large
events (> 5.0) occurred along the tectonic boundaries including Nazca plate
boundary, South America plate boundary, Sandwith arc and Tonga.

The number of events recorded in King Sejong station has been increasing
since 1992. Large swarms of events have been occured at 1994 and 1996.
Local events with P-S time 15 and 29 seconds are dominant in our data set.
The possible epicenters of these local events are Deception Island or the
eastern Bransfield Strait and Shackleton Fracture Zone or South Scotia Ridge.
The average of the magnitude for the local earthquakes is 3.47 in Richter
scale. Most of small events were not reported in the worldwide seismic
network. Therefore our data shows new active areas that were classified into
inactive areas in the previous earthquake studies using the worldwide
earthquake catalogs. For further study, broad-band seismometer system is
requisite in the King Sejong Station.
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F3 AZAAE 198998 E 3R BFI] AWAS ANt} 4N BEL
SR o 1992do) whgoz A% FLEA WEC J1Ee AW BEF
A ARQA ANE FRE FL2 $A 4ASAT BAPHE 235 gAY 2
28 7128 & YA Ho] ¥ AEEH) A5EA AU AT AW
2He JAAE 49 AaFHAZ0 Basw, AFVIA Fe 4RV
2 2% o olHe A2 FHY A v Jon, 1 5L ARE BAe
7 9% ZHE 3 gloh AW T ERE AANE AQAL AAH A
AA7E $983 IAY, 25 olgzaddoz A8 /=8n o) Aze
Aol ol o % slNSe A7 Fue Lol 7HE o FolNA L o}AL
FH BHEA oFoAA ¥T ATk o) J1A 44 2 AA% 2L A9
A9 9t RoZ Bt b A $st FYAE o] Age) NAAT
o glolA 13 FoE AYe AU ALE AL & Y+ BIPHY 4R 2
gols FAZA Lol A=) AAHY A2 B RPolh,

ol BINOIAE 1 5% MY A2E EAST Feste) o Ade] WA

E AR A} WIS, FR 5 AJEEAHL 7359 Az BT AAT
Z $5¢ BYs=Y NZAEE AFHY FRU AENRAY AZE 4A olf
& 4 A suA @

M2
1. AAF=

33 AF7IAE BI2EE HYS Atel2 oA 9 100 km HoiR
GHAEAE T AFRAYd AA}2 Ao (Fig. 1). G5 vtxe HFdes ¢
AEWA= ST (South Shetland Trench), #]lE&% Il (Shackleton Fracture
Zone)$t F23 Ao} HAAH (South Scotia Ridge)ol e AF A  (triple
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junction)o] $1X3tx glom, F3& (Antarctic plate)d 23 A oh& (Scotia plate)

o) AARA Dot} (Klepeis and Lawver, 1996) (Fig. 2). W& AdiH oz F2 A

dgle] BZE #72IF AH Ao W FLE ATHIAF oI
d2MsE Hole 27 FAUFH FuidiEe Jdul2dEs Ad5o AN

e Aog 225ty A dA4do YA F UHFLS A4 SHAY F 29
Ma B2¥ =#olasde &Foz HE BaHes (Barker and Burrell, 1977),

M

B
2o} AnY 27|19 FREO 23As G FH A BEHAAS.
c@NoldllE $&e 71 FZPH FAHET B HRARos R

o it 23N} E st2d FH WFeR APHI YE ARG F @9 2
gHel $HFLFTL Fz F-B 23Acr sAAAY FA LY HFlF
(left-lateral strike-slip) B2 <53 #1249 sHde HA-3F5 4T HFolFT @
2¢Fo2 P8 (Pelayo and Wines, 1989).

d2rzAol #AAHe et 1.0 cm/yrel FFolF g 2Tl oy e
o 520 MY RS M=HR] AT otz driwe] HAdd ©WE & 55
cm/yrol 2EtE wWEeFeSol Yoy A IR RE WA EIH
I e

2zt HE AAQA 4249 Fdde FHF SA%e M F=
HATZZA g G dFEo2Ry G5 Ugoez HoF 25 kmZ 3
A ok 800 kmoll 2X ¥AJYD 429 FAddols & WSEF AFe Addsz
= 44 4000 me] F¥ s W] wld 2000 m o} EotAE WTFE WA
gy gt BTZRER JFAM BE HA2Y AHfde $59 23 otHATg A
Zo F2wo AAE olF1 Jon A BAMd oid HFFFHPolEL st
AE dZtjolt}t (Pelayo and Wiens, 1989).

A28 e GAZd AT FASAE T FIUEY HFF A
2 gz 2ARE L7t @AZR LA Felde FEoIT. ol HEFEH
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S8 AP ET Atoldl SARE 2ol Y FL FFuz At
et 5EHoR ALHM APd FFTAA 7 TSR A 2EHE, &
soj2 sadie] HF5o Hdde R sY2ame] IRIF dolde Re=
A4 gt (Barker, 1982). Y229 &L ¢ 6 Ma o|F FAA =23 4
Mad] o]28 43 H3Aok (Larter and Barker, 1991).

BEIAYE APL FAEIAE T2 FFuErbold] fXstn ot @9
§3%& wgt 24T HI9 AEF (Saunders and Tarney, 1982)3 A& F
(Forsyth, 1975; Pelayo and Wines, 1989)2 &2 & %o A F & ALHZ &<
AALET. BA2FE Y] EFFH GA BAAe FAEAE 7Y FAYg A9
A3t glen, FHEIE T FHAEAS T wFo] XE7] "
o] AP L2 EXE WIEAZ EFH Aok AT HAEF) ALHD
ATE FIHIT FA7L 7] Wi, dF gREL HAAE YL W3 ER G
t olEF}e Y& olEL AAS: vt (Tokarski, 1991; Barker and Austin,
1994).

filo

_>i

2. 7]1€ 4743

A2 BT AATZE Qe GHENAE T2/ 94X G F3Y
EFEAAAM AQFFo) dold el ¥ AHd £ (Fig. 3). 53], 2
23c sl HAF AL AAHE L HIAXNE AL F] UAUD Re
2 B39 v 9 (Baker et al, 1975; Birkenmager, 1982; Pelayo and Wiens,
1989). W&A FRAXJAA ARG T8 A77F ol #AHAL.  Vila et al
(1992)= 198634 877 8HA 71l AAM A AWE #FeH e, o
g9 AYGAE BA2YE P §FFo2 Hod Wy e TA L
o] F @3dA IAFHoE LA B sk Lawver et al. (1995)& ISC
(International Seismological Centre)®] A Zg & A3 A3, B VA
WA AL FABF g AAoFrInTe FFd BAHE Aoz HAs)
T Ao E=F, HAANPA g A7) A BA2PE HPL AN YAA
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Bk 47429 300 kme Al 10 A9 Ao EEHT Y3, AEA
o] Wadure T Zole Z sHASAL] A} e Rez #HHG (
Lawver et al. 1996). W&l Bd2Pe YA ANEFS T FRGE
B7Z 5 UHF BAE 23 g AAE 5 dod, A5HeE B5H
AFE71A M e AAATFE BA2PE Y AU AFsed T8 L E
ATE + Atk

FAEAS &7, 429 FGAde FxzAel AdH] Wy AFAH
(triple junction) A Y& AdsnE FNA HAHE B ATEFT AN 23
F3 A7 o) Azle] A BEHHA &3 3ok Pelayo and Wiens (1989)

e

e BA2YE Sy BEE 2t 35 kme 55 kmol I HolE ZHE F A
o AL FAZ o] NG = HYEFol ASHD e 7HeAdE ANSGAA

gh o] ¥ AL sTe 4F @ HFAECAA TAE Aoz HAW FF FA
A "Holjd AGeA dojd RAY 4 Atk A s FolMe A LYol A9
g AL B MYSEI g =AY @] dfo] #7] AEY = I
a3y B £33 £x9 w3 EX P Ui BAE ok EWEA #HIHAA
%21 ot (Uyeda and Kanamori, 1979).

1. &8 74

AZ71A e BAEH] EFHL ' AWAE EF71% AJA=Z 19899 29
2y dx 951 gk, A WAlE  KINEMETRICSAFS]  SS-1 Ranger
seismometer2 34 ¥ (Up-Down, E-W, N-S)2.& FA=Ho g}t AAxRgE] 7]
2& AY ARE 7|23+ SSR-1 (Solid State Recorder)$} o}z 7|88



% 9le PS-2 =Y dzdel o8 o|Fojxx Ut (Fig. 4. =¢ d=ds 34
% +X42(Up-Down 4%) ¢ 71233 glov, SSR-1¢ 3Y¥ =5 /%
$1 Utk A2ASES AZ7IACl HAY YEGL) g3 AY U o] Foix]
T A AAA AAY DRFREE 1Hzolm, AARAASE 0700 3429
AAANA F cddmdes £Y4Ew Adsel Ju, gALdads 39
558 7128 % 94 S0} Utk 23 QA seholEE Table 1o Uehpict

Yxe AxAEE KINEMETRICAS SSR #92 4383, 2% 4441
& T5E Header filed HDR sHdo] #4¥ch HDR #do] +28 Wge
APPENDIX 19 HXYstgct.

A

2. ¥ 54

Z7te] FHE S A% W FLHE oL FAY ArY ST & A 4
Aol k. ANAZE AL ol& ANH7] AL A7ILS (instrument
response)® FEHHE Yook Brh AVREE AW AANEL FHAA A%
$t1 71Ssted AESE 2449 GEU B Fasel meh wel: WIEA
& 2o, 430 @ UPFEE Yehdth Fig S@F YRz olgHE 5
Hz Low Pass Filterst 1 Hz8] i 7358 7AAE SS-1 AQA AAE ol g3t

A A% F7] g THolnh

M=G, L] (an,,) A,- S,

2 Jehdth d714 Zzte] 44E oed 2o

M = magnification that 1is displacement of the recorder pen

—21—



SS-1 Seissnometer

U/D Component

E/W Component

N/S Component

SSR-1 PS-2

Digital Drum Recorder
Recorder

Fig. 4. Seismic observation system of the King Sejong Station.



SS-1 Ranger Seismometer
Natural frequency fy 1 Hz
Inertial Mass 1.45 kg
Coil Resistance Rc 5000 ohms
Damping Resistance Rx 5500 ohms

Generator constant Go

345 volts/meter/sec

Calibration Coil Motor Constant

0.4 newtons/ampere

PS-2 detable drum recorder
recorder duration 2 days
Drum rotation 60 mm/min

Gain

36 dB(Max. 72dB(4000)).

Sensitivity with 4000(72dB) Gain

lmm/mV £3%

Filter

a) Low Pass : 5 Hz, 12dB/octave

b) High Pass : DC, 12dB/octave

¢) Wood Anderson (optional) :
0.2 Hz, 6dB/octave

Sensitivity of the PS-2 pen motor S;

0.25 mm/mV

Table 1. Instrument’s constant value of PS-2 Drum recorder and SS-1

Ranger Seismometer.




divided by displacement of the ground

it

Go = generator constant od the SS-1

i

Rx = damping resistance of the SS-1

coil resistance of the SS-1

i

Rc

fa

natural frequency od SS-1

Aa

amplication of the PS-2 amplifier

it

Sr
Table 1¢] A& ©] &3t 12(1H2)o dd Hd FFHFX(72dB, 4000)5 A

s et 2o

sensitivity of the PS-2 pen motor

_ volts 50002 mm
M = (U525 ratesg 2 (1O (4000) (0,252 )

M = 1003564.3 = 1,000,000
aey, XA 3 (damping) E3E 2 eH 99 el 0.707(-3dB) & &
Aok AAAQD FH kol U2tk & oS U FFaL g 2ok

GAIN MAGNIFICATION

dB Aa (at 1 Hz)

0 1 250
12 4 1,000
18 8 2,000
24 16 4,000
30 32 8,000
36 64 16,000
42 125 32,000
48 250 63,000
54 500 125,000
60 1,000 250,000
66 2,000 500,000
72 4,000 1,000,000
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Fig. 5. Period response curves. (a) is the basical mode, and (b) is
the asymptotic magnification for the Wood-Anderson mode.



=3 =y 7|EHe AADI=

(Ge) @
(2nf,)*m

D, =M

2oz e, 9714

Gece = calibration coil constant of SS-1 = 0.4 newtons/amp

m = mass of SS-1 = 145 kg

i = current through calibration coil
< Yehd, ool Hdgix) 9 Hax el AFAIE 0.06mAcl L, TFA7E 63,000 x
07070124, & o] 53<& 48dBE AL A5, "W Hd AAFA AN AL
Z7A)E 16mm7t @k Z1AA ol &HE L ol 57 36dBol thal 44mmE

PS-2 =8 71&A4E $= d&(Wood-Anderson) EEE SAHLE AHEE
& ded, o] Afol ZAHAA FEFHLE Fig. 5b)sh 2o SS-19 I# F35
o} PS-2 AFd 3 dE( FAH o2 5 Hz Aole Fage] i FH(MBZFL
o33 Zrh

_ _Rx :
M=G, RX+RC] (27TfWA) A, S,

G7]1A fwal = AriE PE Y comer frequencyd! 02HzES vEhdli, w3
AFEL Table 13 2T ) AL o] 434 o|5A7} 36dBY Bl TFHAE A
Abstd, M = 32009 @& 7Hdd @8 nAAA AJAE 28009 FHAE e
Aok 71X dA 95 E PS-2 =3 dlaZdEe 9= dges R=E AHEEa e
o, 320098 ZFEXE /A gA f3H FAFEZ G467 A PS-2
A 2AHE AZG F XA Atol9] FEHu|E F3t FiAstdor ot



3. a2 A

AAAE G99 62° 13 317, A7 58 47 77 o A3 Y2, AEE 53 m
olth, ARYSx7] (1989-199D)0) WA A= #HAsbol AT DB o)
M e TS0l Mgt ort vpee] g ool wjs A, o] Fe 71xe|A 100
odm Hojzd A5Aoldl ImAE Holo Aste] A AAsAT o] Aol 7|A
FuolA ANE A7IHA L WA Pt o8 ALY FEZ9 Yoo T
o (FYF 9, 199). _

AZEZNANN ARAA 7125E Fee A93A A5 (2AY)e AF, 5
%), 3%, 0t So] Qe £ U T ¥ Fee vrHoz Yy uy
o]l @71 712H LY ok AN 71ZFA Aol AMo] AT =& o 1}
B a8oz 2399 7159 9gow Az g 2 P UAE FSe
stgel 9§ Rolth X AMoEE B2E AYR WA £EE 7-8 m/secl
ey HNELE 48 miseco] OE AE Yok = ANE usas] A T2E
o] TR go2 AR =&HI, o2 Ut F2EY EEFo J1EHo s
g st ole Ayt Tt wa AA AARES} v @ FLd
o8 THEA ¥ FE Jow, A AAH Do) Fe v]aAI So) A
FFe Bk oY o)HE ugel gu Fgo] M AVE AEY 4 AN
1980 9] R o)W AFo|A At

H 4 F Xtz Xel

AgdAHoE 1990378 1996974 7158 =3d 2] Arg 19963 5H
1996 7bR1 9] Tl " g7} o] &H ALt § A9 A RA7]FZR] (Seismogram)E 48



A T 7188 Hol glew, TdFE¢ F 1300949 7|EAE Y5t
AAZ71FAANA AE A4E37] 948 71EL 53 2o,

a MBS FEHE AEL AT 715AZ0] 102 o4 AE
b. Psts} Sstel Aol 7% d A
c g3 FEsE 377 Hge M As

G54 #FHE AIL S5 7IFFF o Astq A FTAHA AU 9
& AR ol x WAikely WE, WIEY T o3 BAdE XRe] Bol 7F
€t} Akamatsu et al(1989)& &l %3 (Icequake)ol A% AT E FAAA
w2t FEIY, SAGAE 7] FFol BEERYII v e EIEE HyPow
JeEldE EA4& gost. £, Privitera et al.(1992)& Wale oz 243
Aze SH7F Uy @3 4T JFY A E Ko, FL 7[EANE Kol
T Ao B uJr"’l’r/‘i ARNZIE FoAA &2 7N1EANLE 7MY S92 S
B BAFE AZE AAS7] %9 (% 22 7I1EE A3 A

©9 B5e Fede TEdAE AFE M9 Fr17F 2 dAY AdE 74
&7] g Z1Folnh. Wete] ol Fol oF AAE 108 ol A&7 FAHAT A
£Heoz Fdes W= BRIy HPFoz Ygunz AA47 AJAds 7Edd
o] &2 IRIS (The Incorporated Research Institutions for Seismology) *}& 4l€]d]
B3ug AJARE ol &5t BA3AT F, AAAANA FSAH A Y =LA
S AN AF7IAAA 715 ADH vzt 2 &7 F B Qe EW
IRIS A& ¢} dAlste Ao FAHsD 19 JAAS IFHe], 7= 5& F33t
I JAAAX S AgE ALSTAT

ojFA HEd AIARH dF FEZ ZA3t APPENDIX O A
I, o] A8F IRISIAAN LEF 71820 58 9AE AREL A3
ol et FA 555 FA FHstd ARt old2a AEF
FR]E AYEE Eol APPENDIX Mol d¥atxn, A8 AAAEE 38E
€ ZAlst9 APPENDIX Vol HE3th.
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2. AR Ws AF
7hH 999zt &4 (Back-azimuth estimation)

LRFL B AWFE 3 ¢ sie] BEHAA AL 3HE AMARE
o] &3ty AG& AAs= W EC AAHAT (eg. Magotra et. al, 1987; Rudd
et. el, 1988; Roberts et. al, 1989). SH¥ & 7| FFHA AF7IAANN §5
ARAEE By ASAE old AW sue) W B,

B e ¢ 4 oW EEFH FAMY AAYE S AZAZYH AL
Ao Wagg FIANA o= LA o] HYJUEAE & F ok ILAG
S F37) 98 e 2 FAS A4S 7 A

4 . Ty—| U1 U n
[ t] vx [ u3 u4][ e] (W
714 UTe 9991z w3 normalized vectorelth. r 3 t= z+zt radial %

tangential A &°lch. AEZ WFe wek JEH AF FFL oW ¥F¥Eg 2
Ao

2

PNAGEDI O @)

ANAN & 3} ohe radial WEFH Jole WFS mE P phase time windowtol
Ao AEe Jekdoh wald 0°%E 360° 7R 1° Aoz AEld AF & @
2 Hol: AWAZAe 2AY 4 Uk ol AWz EHWHE 180° 540
WA=l At

E g2 g9Aze F3sE WY Seismic eve;nt detection and source
location (SEDSL) algorithm (Magotra et. al,, 1987)& AI-8& 4 Atk o] YHPL
e arzte ZteE X 9Fd AP (4<20° ) #§ EAAHolth Fig. 62
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Fig. 6. An example of data analysis using SEDSL algorithm proposed
by Magotra et. al., 1987.



SEDSL €xzFdl o3 A8 AW7129 & dojn,
2. A9, +&2 % I¢ 2A

P-S Ajzte JALALDE ALsr] A8 & vt 2A9AG (Fig. 7). o9
b 2% AL =A% gho] Aot BAE Yoy AYA, Ay £
R S50 g3 ZF 59 TAAIZIo] W] W&o uf$ oA Aoy =)
Az 27 JIA" &S T I4 AN E FAG
A FERE ohEZa AR B 2L AL ofdoq L=-duE HE
(Wood-Anderson type amplitude)Z 2R H A (75 9, 199).
Mg = log cA(mm) + 3log 1,[8 x 4Ks)] —2.92

q714 Ae AEZE UEUI gtis)= PSAE Uehdr o] A4S o]&3te 95U E
A8F 11709 A3 s Adg BHE Table 291 UYehiAch

dAd 2z Bfde s 22 A€ FH FEE ZAs} SS-1
A AXe Z¥HF}(Voltage)e Ey=G, V.2 E‘Z"‘;Q-‘éﬂi, G: & loaded

N
—_
oN

generator constant. Goﬁ o #Fedn V,e AxA gie xd

mass®] &FolE &xo FHIFdh =g ANAAY nRFHF A
V=0, ;% 2] FAIHA7IN & Ade AAAS, 0,2 AAA 44
o] Z+F3FE Uehdn). ol AA e &g didsd Ey=G, v, 8,0 I3,
=% d3g A ¥WA(D,)e D,=ASEE Yehd 5 ot 34, deA 2=
A AR L M=GLw,A,S,2 E@s e, o) & M=D,/5,2 Yeh
22 $E-ddes] FEA) 28008 olg3td, PIE FEAM olgzE WS
T &, He W9 D= YEH FEY IE A(mm)d A3t st 2

of gad AEe FYYE FFeH7] Astedl PS-20] vehd AEF FEgk 3200
& olg3tel BAY F3E HuY A% vEY T YAFE FAL & AN



4L-
LIS, AN S A R SO B B I N Rt A S Bt B B A SR B

T 1 17T T 1 177

el 10 20 30
SEC
MAGNIFICATION
P
960714 ‘ AL A[X
IRAVRAN
N s 960721 . A

960725

o e A A e T

T AN

| I L

0 1
SEC

2

Fig. 7. An example of the identification of P and S phases.




Avmax 4t EVENT NO.
Day |UTC(hm,s)|A(mm) R(km) | ML
(prcm/s)| (sec) (in APPENDIXIV)

MAR, 15| 22, 32, 49 6.3 14.2 7.1 63 31 950315]

MAR, 21| 06, 38, 11 2.5 5.7 17.7 157 | 39 950321D

APR, 11| 19, 00, 41 | 4.2 9.5 12.9 115 | 38 950411D

JUN, 13} 22, 47, 06 3.2 7.2 16.5 146 39 950613B

JUN, 28} 19, 17, 38 3.7 84 180 160 41 950628B

JUL, 4} 05, 26,01 | 322 72.4 9.8 87 43 950704A

JUL, 18| 01, 46, 24 13 3.0 9.0 80 28 950718A

SEP, 3| 14, 49, 22 | 215 48.3 16.9 150 | 4.8 950903C-

SEP, 20| 09,37, 08 | 394 | 887 | 145 | 129 | 49 | 950920A

OCT, 3| 13, 49, 00 | 107 24.1 22.8 202 49 951003B

OCT, 6| 05, 39, 10 5.0 11.3 11.0 9% | 36 9510068

Table 2. List of local earthquakes around King Sejong Station and the

parameters for the magnitude calculation.



= M

oo

H 5 & Xz

—_

ek

A7 1E2ANE BED A £ 604709 NAARE 4BY 4+ Y. oI5 F
YEHA AL Fig. 89 EAGAT @), (e 77148z Yehte dEs
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E ez B 5 g

g 9d42 AT 23, 943 190 523], 29l 663], 964 7Yl 813
2 EARY g Ao AFHoZ TARASTS ¢ F At (Fig. 10). 9433} 96
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Fig. 10. Monthly number of earthquakes observed at the King Sejong Station from 1990 to 1996.
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2ol AZEIAFHAN Aol WAL T 5 gt TLAM] AF AR
Aee g FEG Pait,

AANA 7128 AAF RIS AARF2E26 SHS] ALANE ¢ 4 e
AAARE Fig. 119 YA AF71elA 7188 AQZF RIS T2 et
¢ ARE F 100749 ol=m, Uzse} dolulazimel AA, & A=AA o}z,
SR el BAYY W0 YREL AAGYY. oSS YRE FE 5004
o ANEE F2 YRToA AN, JET FFolAotl A BAF AAE
5 BEHUG BRF BAR WAL FEI} 60 ojae] ST

ZAAAE Fo] PSAIE FHY & & oWEES yadoz PSAY WE o
HE 42 v uwdtge} (Fig. 12). 3-4%2] PSAIE HAFE v2XJELE EXY
I FE o Ho 15%0] 1373), 16&9) 503], 18]3 29x9] 4032 ©o] yE
U3 Q. o5& AEX FANA A HWo) Wol wAE AL GAFoE 3
e g elE AL olgHE APV WPe ol &Y, 15
120km, 292 % 230kmAEe] AdE YEYEZ oS PSAZ] #Fats X
QFde aPes EASW Fig. 13% 2oh o714 Uehd Bde Bel 7
ey, AdE Ade EAS 93 e AAY gRR AH 72 2
Qo)A o] Yol BEo] ¥ AL T © 15% oWES] WS A
Aol X BA~UE ¥ H5Al ¥1, 202 AZE F4Y £ g2
Aol 4L Aol woh

FAANE FRE Ads 7 FREL oWE £8 =ASAT (Fig. 14).
BalEe] 2AULe o) 43td ANY FSL 2 FE ALdE o7k ot A
e FRe A4t 4P o2 Hol: Aol YTk FE 3302 vehd oW
71 31702 A% BT, & 262709 olWE F 65%7F FE 3-4890) &3 Ao
2 Yehdich 7R FF@S 3470tk webd, FAAe Aol AelA B
A7l o] AdelA FF BAFS & & ATk

9543 %ol 7128 OXY AEF AE/A A2 wAF AN BA
3% A% 459 HAY, FHASAS EAE, DANYT RA2WE FREAGA

fasd
T oX o
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Azl FARAEE ¢ & UG Fig 15). o VYLEEE HA~Ys FY
AN AZAYS BEDE A GASAE ATAN BH-ZF BB W3
g AT YAR4es Aol WMdste Solg Bae BAY + ATk ok ol
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o

AN BEE ADSE A=W 2 o 104d0] HF Mol BN,
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3 069 69e) 1 a7 Be Hoz ushynd, oA uXA 9@ ol
o AZAANN B8 DAY ALE PR FE 50 o], hzss do}
st AA, ¢ ASH of=, Fix WA RS YREL A7)
#Qt (Fig. 11). 71AF¥AN BG FAANNE FM PSAle] we} FRahu,
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As0l Be A7/ +9UGE B YRE AL F AL Aol

ARATIE 2d 712 Bgo] 2P AR 2HE WRE F& B2, Ad Ad
o] 23 AEAAAY A BEYEL opAL JzeAd nEgY Ak 57
ot AHA AWATE ANAE A4 UL G2 71F0] o] Fo|Hoka}

rl

P

l
p

—43—



‘9661 “dag 01 G661 “uer woly uonelg Suolog Sury oy punore s193usd0dAy pajewnsy ‘G131

MoSS M09

=Sot9

Jeds
JYIY

So19




o, AF7A F2 AL iyt AAA AN wYst= A AXAA

TAE F e FEF7) AAAY 27t a@dd olF T8 AFTvIA AAH

ozt
=
Mo
ok

AE, 1G4, @44, AdE, 1996, AF7NAdA 2L AA7E £, 587
EN 2 HE #3 @7, BSPN 00320-941-7, 87-106.

A¥F, @88, AdF, ZHE, 195, §5 AF7AAA Y HF FFTEST A
g 9 AFEY FARPE vy dA4ds R A7) 9AF FA F=S84
=54 R BEd BY AT, BSPN 00258-822-7, 167-207.

Akamatsu J., Ichikawa N. and Kaminuma K., 1989, Seismic observation with
local telemetry network around Syowa station, East Antarctica, Proc.
NIPR Symp. Antarct. Geosci., No. 3, 1-12.

Barker, D.H.N., and Austin, Jr.,, J.A. 1994, Crustal diaprism in Brasfield Strait,
Weat Antarctica: Evidence for distributed extension in marginal-basin
formation, Geology, 22, 657-660.

Barker, F., and Burrell, J., 1977, The opening of Drake Passage, Mar. Geol.,
25, 15-34.

Baker P. F., Phil D.,, McReath M. A., Harvey M. R., Roobol M. ]J. and Davies
T. G, 1975, The geology of the South Shetland Islands V.:Volcanic
evolution of Deception Island, Br. Ant. Sur. Sc. Rep. No. 78, p.8l.

Birkenmajer k., 1982, The Penguin Island volcano South Shetland Islands. Its
structure and succession, Stud. Geol. Pol., No. 74, 155-173.

Forsyth, D.W., 1975, Fault plane solutions and tectonics of the South Atlantic
and Scotia Sea, J. Geophys. Res., 80, 1429-1443.

Klepeis K. A. and Lawver L. A, 1996, Tectonics of the Antarctic-Scotia plate



boundary near Elephant and Clarence Islands, West Antarctica, J. Geo.
Res., Vol 101, No. B9, 20211-20231.

Larter, R.D., and Barker, F., 1991, Effects of ridge crest-trench interaction on
Antarctic-Phoenix spreading: Forces on a young subduction plate, J.
Geophys. Res., 96, 19587-19607.

Lawver AL. Keller R. A, Fisk M. R. and Strelin J. A., 1995, Bransfiled Strait,
Antarctic Peninsula Active Extension behind a Dead Arc, Back-arc
Basibs: Tectonics and Magmatism, Plenum Press, New York, 315-342.

Lawver AL. Sloan B. J., Baker D. H. N., Ghidella M., Von Herzen R. P,
Keller A. R., 1996, Distributed, Active Extension in Bransfield Basin,
Antarctic Peninsula: Evidence from Multibeam Bathymetry, GSA Today,
v.6, No. 11, 1-6.

Magotra, N., Ahmed, N., and Chael, E., 1987, Seismic Event Detection and Source
Location using Single-Station (Three-Component) Data, Bull. Seis. Soc. America,
77, 958-971.

Pelayo A. M. and Wiens D. A,, 1989, Seismotectonics and relative plate motions
in the Scotia Sea region, J. Geophys. Res., Vol. 94, No. 86, 7293-7320.
Privitera E., Villari L. and Gambino S., 1992, An approach to the seismicity of
MT. Melbourne volcano(Northern Victoria Land - Antarctica), Recent
Progress in Antarctic Earth Science, Terra Scientific Publishing Company,

Tokyo, 499-505.

Roberts, R.G., Christoffersson, A., and Cassidy, F., 1989, Real-time event detection,
phase identification and source location estimation using single station
three-component seismic data, Geophysical Journal, 97, 471-480.

Rudd, B.O., Husebye, E.S., Ingate, S.F., and Christoffersson, A., 1988, Event
location at any distance using seismic data from a single, three-component
station, Bull. Seis. Soc. America, 78, 308-325.

Saunders, A.D., and Tarney, J., 1982, Igneous activity in the southern Andes

—46—



and northern Antarctic Peninsula: A review, J. Geol. Soc. London, 139,
691-700.

Tokarski, A.K., 1991, The late Cretaceous-Cenozoic structural history of King
George Island, South Shetland Islands, and its plate-tectonic setting, in
Thomson, M.R.A., Crame, J.A., and Thomson J.W. (eds.), Geological
Evolution of Antarctica, Cambridge University Press, Cambridge,
493-497.

Uyeda, S., and Kanamori, H., 1979, Back-arc opening and the mode of
-subduction, J. Geophys. Res., 84, 886-898.

Vila J., Ortiz R., Correig A. M. and Garcia A. 1992, Seismic Activity on
Deception’ Island, Recent Progress in Antarctic Earth Science, Terra

Scientific Publishing Company, Tokyo, 449-456.






APPENDIX 1

HEADER OF DIGITAL DATA






HDRRPT Version 3.03 - 21 Feb 1300 hrs.
Checking for presence of file: 960130A
Filename: 960130A.HDR

Primary stream file.

Number of blocks in file: 43

+++ Miscellaneous Parameters. +++

Header for serial number: 102 [1]

IOP event number: 1 {2]

DRC event number: 1

DSM ram size (in pages): 4096 [3]

DSM pages in use: 0

Main battery: 12.899 volts, RAM battery: 3.688 volts [4] [5]
Restart counter: 1142 [6]

Pre-programmed leap second: 0 [7]

Restart status: 57h [8]

Restart occurred

Loss of carrier

ADC buffer overflow

Monitor timeout

Break occured

System status: 00h [9]

DIP switch S1: FFh [10]

DIP switch S2: FFh [11]

Front end board status: 1 [12] Chs 1-3 installed
Accumlated off time: [13]( 0) 0/00/0000 1:00:00.000
Password: XXXXXXXX [14]

Monitor Bypass: 0 (No) [15]




+++ Window Parameters +++

Window on-time: ( 0) 0/00/0000 0:00:183.007 [16]
Impulse Trigger: 0 (No) [17]

Event Priority: 0 (Window) [18]

Power Control: 1 (ON) [19]

Window number: 0 [20]

+++ Stream Control Parameters +++

Stream Mode: 0 (Normal mode) [21]
Sample clock source: 0 (I0P) [22]

Sample clock mode: 0 (Free run) [23]
Sample period: 5 [24]

Secondary stream decimation factor: 0 [25]

+++ Acquisition - Sampling, Gain, and Filter Parameters +++

Chan 1 gain code: 1, gain: 10 [26]

Chan 2 gain code: 1, gain: 10 [27]

Chan 3 gain code: 1, gain: 10 [28]

Chan 4 gain code: 1, gain: 10 [29]

Chan 5 gain code: 1, gain: 10 [30]

Chan 6 gain code: 1, gain: 10 [31]

Chans 1-3 filter LD. of filter location 0 : 8 - 50 Hz BTW [32]
Chans 1-3 filter LD. of filter location 1 : 2 - 5.0 Hz BTW [33]
Chans 1-3 filter LD. of filter location 2 : 4 - 15 Hz BTW [34]
Chans 4~6 filter LD. of filter location 0 : 255 - 1 Khz SPF [35]
Chans 4-6 filter LD. of filter location 1 : 255 - 1 Khz SPF [36]
Chans 4-6 filter LD. of filter location 2 : 255 - 1 Khz SPF [37]
Chans 1-3 selected filter location (0-3): 0 - 50 Hz BTW [38]
Chans 4-6 selected filter location (0-3): 0 - 1 Khz SPF [39]




Chan 1 hi-pass filter code: 0, DC coupled [40]
Chan 2 hi-pass filter code: 0, DC coupled [41]
Chan 3 hi-pass filter code: 0, DC coupled [42]
Chan 4 hi-pass filter code: 0, DC coupled [43]
Chan 5 hi-pass filter code: 0, DC coupled [44]
Chan 6 hi-pass filter code: 0, DC coupled [45]

+++ Triggering and Recording Parameters +++ -
(Primary stream)

Selected channels: 07h - 1 2 3 [46]

Number of primaty stream channels: 3 [47]

Primary stream APW: 4 scans [48]

Primary stream trigger data decimation factor: 0 [49]
Chan 1 votes: 1 [50]

Chan 2 votes: 2 [51]

Chan 3 votes: 1 [52]

Chan 4 votes: 1 [53]

Chan 5 votes: 1 [54]

Chan 6 votes: 1 [55]

External trigger votes: 1 [56]

Votes required to trigger: 1 [57]

Primary stream PEM length in seconds: 10 [58]
Computed lengfh of PEM in scans: 2000

Computed number of bytes in PEM: 12000

Primary post-event runtime (PRT) in seconds: 20 [59]
Primary minimum runtime (MRT) in seconds: 30 [60]
Primary Trigger algorithm byte: 07h

Trigger type: STA vs. LTA [61]

STA vs LTA comparison: Ratio [62]

LTA during event: Clamped [63]

LTA computation: Weighted [64]




Primary stream STA: 1000 [65]
Primary stream LTA: 6 [66]

Chan 1 threshold: 2048 counts [67]
Chan 2 threshold: 2048 counts [68]
Chan 3 threshold: 2048 counts [69]
Chan 4 threshold: 2048 counts [70]
Chan 5 threshold: 2048 counts [71]
Chan 6 threshold: 2048 counts [72]
Chan 1 ratio code: 3 - 3.0:1 [73]
Chan 2 ratio code: 3 - 3.0:1 [74]
Chan 3 ratio code: 3 - 3.0:1 [75]
Chan 4 ratio code: 4 - 4.0:1 [76]
Chan 5 ratio code: 4 - 4.0:1 [77]
Chan 6 ratio code: 4 - 4.0:1 [78]
Chan 1 LTA offset: 2 [79]

Chan 2 LTA offset: 2 [80]

Chan 3 LTA offset: 2 [81]

Chan 4 LTA offset: 2 [82]

Chan 5 LTA offset: 2 [83]

Chan 6 LTA offset: 2 [84]
Trigger status: 02h [85]

Ch 2 trigger

+++ Triggering and Recording Parameters +++
(Secondary stream)

Selected channels: 07h -~ 1 2 3 [86]

Number of secondary stream channels: 3 [87]
Secondary stream APW: 4 seconds [88]

Secondary stream trigger data decimation factor: 0 [89]
Chan 1 votes: 1 [90]

Chan 2 votes: 1 [91]




Chan 3 votes: 1 [92]

Chan 4 votes: 1 [93]

Chan 5 votes: 1 [94]

Chan 6 votes: 1 [95]

External trigger votes: 1 [96]

Votes required to trigger: 1 [97]

Secondary stream PEM length in seconds: 4 [98]
Computed length of PEM in scans: 800

Computed number of bytes in PEM: 4800

Secondary post-event runtime (PRT) in seconds: 10 [99]
Secondary minimum runtime (MRT) in seconds: 12 [100]
Secondary Trigger algorithm byte: 07h

Trigger type: STA vs. LTA [101]

STA vs LTA comparison: Ratio [102]

LTA during event: Clamped [103]

LTA computation: Weighted [104].

Secondary stream STA: 64 [105]

Secondary stream LTA: 64 [106]

Chan 1 threshold:
Chan 2 threshold:
Chan 3 threshold:
Chan 4 threshold:
Chan 5 threshold:
Chan 6 threshold:
Chan 1 ratio code:
Chan 2 ratio code:
Chan 3 ratio code:
Chan 4 ratio code:
Chan 5 ratio code:
'Chan 6 ratio code:

2048 counts [107]
2048 counts [108]
2048 counts [109]
2048 counts [110]
2048 counts [111]
2048 counts [112]

4 - 401 [113]
4 - 401 [114]
4 - 401 [115]
4 - 401 [116]
4 - 401 [117]
4 - 401 [118]

Chan 1 LTA offset: 2 [119]
Chan 2 LTA offset: 2 [120]




Chan 3 LTA offset: 2 [121]
Chan 4 LTA offset: 2 [122]
Chan 5 LTA offset: 2 [123]
Chan 6 LTA offset: 2 [124]
Trigger status: 00h [125)
Continuous

+++ Functional Test Parameters +++

Chans 1-3 CAL DAC value: 0418h [126]
1000 uA

Chans 4-6 CAL DAC value: 0418h [127]
1000 uA

Auto-FT flag: 0 [128]

+++ Timing System Parameters +++

Timing system IRIG source: 2, ??? [129]

Generated time code format: 1 [130]

Decode time code format (External or Omega): 1 [131]
Recorded time code format: 1 [132]

Header clock sync source byte: 0 - Initialization [133]
Advance/Retard flag: 0 [134]

Time zone offset: 0 [135]

Timing System status: 0 [136]

Omega Station - Quality: 0 - Undefined  [137]
Number of times TS matched IRIG: 0 [138]

Number of times TS updated to IRIG: 0 [139]

IRIG loss of phase lock: 0 [140]

+++ Omega Receiver Parameters +++




Omega receiver status: 0 [141]

Omega receiver mode: 0 [142]

Omega receiver station: 3, North Dakota (ND) [143]
Omega receiver turn-on interval (minutes): 0 [144]
Omega receiver leap seconds: 0 [145]

Omega receiver failures to lock: 0 [146]

+++ Location Parameters +++

Ref. latitude: -62:13:31. 0 [147]

Ref. longitude: -58:47: 7. 8 [148]

Ref. elevation: 53 [149]

Chan 1 North relative displacement: 0 [150]
Chan 1 East relative displacement: 0

Chan 1 Vertical relative displacement: 0
Chan 2 North relative displacement: 0 [151]
Chan 2 East relative displacement: 0

Chan 2 Vertical relative displacement: 0
Chan 3 North relative displacement: 0 [152]
Chan 3 East relative displacement: 0

Chan 3 Vertical relative displacement: 0
Chan 4 North relative displacement: 0 [153]
Chan 4 East relative displacement: 0

Chan 4 Vertical relative displacement: 0
Chan 5 North relative displacement: 0 [154]
Chan 5 East relative displacement: 0

Chan 5 Vertical relative displacement: 0
Chan 6 North relative displacement: 0 [155]
Chan 6 East relative displacement: 0

Chan 6 Vertical relative displacement: 0
Displacement code: 1 (meters) [156]

Chan 1 altitude relative to horizontal: 0 degrees [157]




Chan 2 altitude relative to horizontal: 0 degrees [158]
Chan 3 altitude relative to horizontal: 0 degrees [159]
Chan 4 altitude relative to horizontal: 0 degrees [160]
Chan 5 altitude relative to horizontal: 0 degrees [161]
Chan 6 altitude relative to horizontal: 0 degrees [162]
Chan 1 azimuth, North CW: 0 degrees [163]
Chan 2 azimuth, North CW: 0 degrees [164]
Chan 3 azimuth, North CW: 0 degrees [165]
Chan 4 azimuth, North CW: 0 degrees [166]
Chan 5 azimuth, North CW: 0O degrees [167]
Chan 6 azimuth, North CW: 0 degrees [168]

+++ Documentation Parameters +++

Chan 1 user code: 0 [169]

Chan 2 user code: 0 [170]

Chan 3 user code: 0 [171]

Chan 4 user code: 0 [172]

Chan 5 user code: 0 [173]

Chan 6 user code: 0 [174]

Chan 1 I.D.: 1678 NS [175]

Chan 2 I.D.: 1679,UD [176]

Chan 3 I.D.: 1680,EW [177]

Chan 4 1.D.: SPARE CH [178]

Chan 5 ID.: SPARE CH [179]

Chan 6 LD.: SPARE CH [180]

Chan 1 sensor code: 0 ,+/- 2 g FBA [181]
Chan 2 sensor code: 0 ,+/- 2 g FBA [182]
Chan 3 sensor code: 0 ,+/- 2 g FBA [183]
Chan 4 sensor code: 0 ,+/- 2 g FBA [184]
Chan 5 sensor code: 0 ,+/- 2 g FBA [185]
Chan 6 sensor code: 0 ,+/- 2 g FBA [186]




Comment: KING SEJONG STATION [187]

+++ Non-parameter Header Values +++

Event crc: 87CEh

Event crc complemented: 7831h

DRC program version:

3.51

IOP program version: 3.52'

Timing System program version: 0.00

Compression flag: 0

Chan 1 postive peak:
Chan 1 negative peak:
Chan 2 postive peak:
Chan 2 negative peak:
Chan 3 postive peak:
Chan 3 negative peak:
Chan 4 postive peak:
Chan 4 negative peak:
Chan 5 postive peak:
Chan 5 negative peak:
Chan 6 postive peak:
Chan 6 negative peak:
Header Timing System time: ( 0) 0/01/0000 30:00:204.007

Header Backup clock time: ( 0) 0/01/0000 30:00:204.007

Header Timing System sync time: ( 0) 0/00/0000 0:00:188.007
Header Timing System time at last sync: ( 0) 0/00/0000 0:00:188.007

800Ah
7FFDh
80EZ2h
TE77h
8003h
7FF6h
8000h
8000h
8000h
8000h
8000h
8000h

+++ Trailer Values +++

Trailer Timing System time: ( 0)

Omega receiver status: 0

0/01/0000 30:00:204.007
Trailer clock sync source byte: 0 - Initialization



Trailer Timing System sync time: ( 0) 0/00/0000 0:00:183.007
Trailer Timing System time at last sync: ( 0} 0/00/0000 0:00:188.007
Number of times TS updated to IRIG: 0

Number of times TS matched IRIG: 0

Omega receiver failures to lock: 0

Timing System status: 0

Omega Station - Quality: 0 - Undefined

+++ End of Report+++




APPENDIX II

LIST OF EARTHQUAKES



-




Date Arrival time  Remark Date Arrival time  Remark
(hh mm ss) (A):Analog (hh mm ss) (A):Analog
(D):Digital (D):Digital
1990 Apr. 18 19 45 37
Mar. 06 10 55 59 May. 21 05 19 53
12 15 16 35 Jun. 17 08 39 48 960617(A)
18 20 39 09 960617-China(A)
31 13 20 37 21 10 59 46
Apr. 17 17 04 19 22 02 46 18
28 17 14 49 22 04 04 46
June 20 05 26 08 Jul. 13 18 21 30 920713(A)
July 08 14 11 10 Aug. 19 02 24 12
08 14 32 23 24 19 44 28
Sep. 12 20 17 16 Sep. 01 07 07 10 920901(A)
Dec. 16 18 32 40 28 03 20 16
Oct. 01 03 23 20
1991 01 18 17 56
Jan. 08 19 18 48 09 01 11 10
Mar. 01 17 41 50 11 19 37 13
05 22 44 09 14 22 35 32
11 21 24 22 18 1523 15
25 08 14 41 23 01 51 16
Apr. 04 04 58 00 27 03 15 02 921027(A)
Mar. 02 19 10 51 27 03 32 15 "
June. 07 19 19 34 30 15 45 23 921030(A)
Nov. 05 15 58 05 Nov. 12 15 03 55
05 19 47 00 21 22 43 41 921121(A)
14 14 50 19 911114(A) 23 15 18 49 921123(A)
30 14 39 33 28 03 20 01
Dec. 05 23 12 42
1992
Jan. 04 20 42 58 1993
Feb. 24 11 19 47 Jan. 05 15 24 28
Mar. 06 17 01 24 10 14 42 48 930110(A)
07 01 42 11 11 0135 15 930111(A)
08 07 33 07 2% 15 06 51
08 17 35 49 25 15 23 32
20 18 22 55 25 17 01 08




Date Arrival time  Remark Date Arrival time ~ Remark
(hh mm ss) (A):Analog (hh mm ss) (A):Analog
(D):Digital (D):Digital
25 17 18 53 17 04 01 54
28 01 18 01 20 05 53 42 930920a(A)
Feb. 06 12 46 55 20 05 56 11
18 01 00 42 20 19 19 51 930920b(A)
26 05 32°15 23 1318 23
Mar. 09 07 49 35 27 13 39 47
09 23 49 34 Oct. 08 02 03 33
10 12 43 12 13 01 51 57
15 16 16 00 13 14 56 12
20 09 24 25 930320(A) 16 00 48 07
25 06 25 18 930325(A) 17 11 27 27
29 07 05 29 18 18 16 13
Apr. 05 04 03 50 19 04 09 34
05 16 55 23 22 08 46 29
08 20 14 52 26 13 51 51
15 08 58 44 27 16 28 54
May. 02 11 31 07 930502(A) Nov. 01 09 54 22
03 11 57 23 01 12 53 42
11 18 08 07 09 09 31 32
24 23 58 25 930524(A) 12 09 47 39
Jun. 08 23 23 50 17 09 31 19
12 0119 24 930612(A) Dec. 01 01 03 04
23 11 29 48 04 1554 36 931204(A)
Jul. 02 19 34 17 930702(A) 06 0911 4
12 13 37 38 18 13 33 20
16 17 52 19 18 13 34 29
17 01 42 18 24 03 08 00
Aug. 07 16 01 28 930807(A)
09 1301 45
12 08 45 31 930812(A) 1994
20 01 03 18 930820(A) Jan. 10 16 01 47
25 05 30 25 15 2314 08
Sep. 09 21 56 09 16 00 09 59
10 19 25 08 19 19 58 10
16 19 44 58 22 06 05 27




Arrival time

Date Arrival time Remark Date Remark
(hh mm ss) (A):Analog (hh mm ss) (A):Analog
(D):Digital (D):Digital
22 06 15 49 01 22 52 56
22 06 27 44 01 23 25 33
23 21 52 18 940123(A) 06 14 19 48
23 22228 " 09 23 39 55 940309(A)
24 13 32 34 940124(A) 11 09 35 51
24 14 15 14 " 11 19 35 50
30 00 31 32 940130(A) 11 19 45 51
Feb. 02 15 58 47 14 21 03 29
03 07 29 54 19 10 48 38
03 21 32 02 31 06 14 11
04 1047 49 Apr. 12 13 48 27
04 11 01 27 22 14 44 41
04 17 19 23 29 07 17 29 940429(A)
06 03 18 59 30 06 12 21 940430(A)
06 08 47 37 May. 02 06 10 50
09 02 58 11 940209(A) 03 03 56 22
09 03 00 07 " 04 01 44 09
(0¢] 03 03 30 " 05 20 46 16
11 21 30 19 10 06 42 23 940510(A)
12 1811 15 Jun. 06 20 58 30
13 15 02 37 09 00 41 06 940609(A)
15 00 22 46 Jul. 18 00 24 02
16 01 59 37 25 04 43 22
16 05 29 41 25 2204 15 940725(A)
16 06 47 22 Aug. 02 01 58 24
16 09 27 31 07 16 09 44
20 15 17 42 10 14 01 46
20 18 29 51 14 11 04 55
25 00 06 10 19 1009 05
27 06 16 10 Sep. 12 06 36 21
27 18 22 16 Oct. 01 06 02 04
27 18 51 03 04 13 43 01
28 08 56 46 940228(A) 08 04 52 41
28 08 57 52 940228(A) 12 19 43 46
Mar. 01 02 20 15 Nov. 04 01 21 47




Date Arrival time Remark Date Arrival time  Remark
(hh mm ss) (A):Analog (hh mm ss) (A):Analog
(D):Digital (D):Digital
05 02 25 53 31 23 30 08
24 08 16 19 941124(A) Apr. 02 17 26 08 950402a(D)
25 14 09 59 07 19 19 45 950407¢(D)
Dec. 07 03 45 03 11 19 00 41 950411(A)
09 16 45 12 950411d(D)
27 05 41 27 14 1319 34
31 06 40 06 19 21 46 28
31 11 30 29 28 07 30 13
' May 02 06 16 03 950502(A)
1995 08 23 31 32 950508(A)
Jan. 03 16 14 23 950103(A) 950508c(D)
04 06 48 56 16 2025 29 950515b(D)
04 10 30 47 20 13 48 57
06 18 05 20 23 221720
17 06 41 50 950117b(D) 28 15 56 44
19 15 16 03 950120c(D) 30 02 49 17 950530a(D)
25 23 39 55 950125a(D) Jun. 01 08 57 17 950601b(D)
28 08 51 05 950128a(D) 01 11 46 42
29 05 32 40 950129¢(D) 02 19 13 41
31 0911 03 950131b(D) 04 11 20 30
Feb. 05 23 02 17 04 1157 25
11 12 56 17 0 23 08 50
14 16 01 10 09 02 56 05
17 21 21 07 10 04 02 20
Mar. (7 22 59 52 950308b(D) 13 22 47 06 950613b(D)
10 10 24 27 14 11 23 42
15 22 32 49 950315i(D) 21 1538 12
15 23 13 20 950315;j(D) 22 10 58 25
17 10 11 52 950317h(D) 26 03 45 44 _
21 06 38 11 950321d(D) 26 10 39 50 950626b(D)
26 02 20 14 28 19 07 38 950628b(D)
28 17 55 28 950328d(D) 29 052310
29 00 41 40 29 12 46 46
31 04 25 14 Jul. 02 00 01 48
31 17 30 23 03 20 02 38




Arrival time

Date Arrival time Remark Date Remark
(hh mm ss) (A):Analog (hh mm ss) (A):Analog
(D):Digital (D):Digital
04 05 26 02 950704(A) 1996
950704a(D) Jan. 30 23 16 55 960130(A)
04 19 55 51 "~ 960130b(D)
18 01 46 24 950718a(D) Feb. 10 12 17 40 960210(A)
26 01 45 15 960210(D)
29 20 15 21 950729(D) 14 09 56 16 960214(D)
30 051850  950730(A) 22 00 19 41 960222(A)
30 21 13 21 960222(D)
Aug. 03 02 04 55 24 14 28 36 960224(D)
03 08 25 36 29 0230 25
05 02 31 17 : Mar. 07 06 16 38
07 17 12 35 950807a(D) 13 13 49 22 960313b(D)
10 04 49 17 950810a(D) 20 09 21 15 960320(D)
18 02 20 21 26 21 35 58 960326(D)
19 21 54 21 Apr. 08 1959 58  ° 960408(D)
23 07 26 45 11 00 47 28 .
Sep. 03 14 49 22 950903c(D) 12 22 08 08
20 20 37 10 950920a(D) 15 19 15 31 960415(D)
Oct. 03 02 01 43 16 00 42 57
03 13 49 02 951003(A) 19 00 26 55 960419(A)
951003b(D) 19 02 59 39
06 05 34 30 951006b(D) 29 00 38 36
06 05 39 10 951006(A) May 02 17 30 07
09 14 48 45 13 12 28 38
Nov. 01 00 42 18 21 04 35 07
01 08 52 10 ' 951101b(D) 26 10 48 06
01 09 17 33 30 03 08 37
09 09 35 51 951109a(D) Jun. 02 10 39 29
2 15 56 45 951121(A) 08 03 37 26 960608a(A)
951121a(D) 08 15 43 49 960608b(A)
Dec. 04 06 12 46 951204a(D) 960608(D)
10 11 00 39 951210a(D) 10 04 23 13 960610(D)
27 18 37 24 12 00 33 11 960613(A)
31 13 56 40 13 11 49 01 960613(D)
17 11 37 03




Date Arrival time Remark Date Arrival time Remark
(hh mm ss) (A):Analog (hh mm ss) (A):Analog
(D):Digital (D):Digital
29 23 19 47 09 04 18 06 960709(A)
Ju. 02 02 43 59 960709(D)
02 02 45 57 09 223524
03 112125 960713(D) 09 22 38 43
03 15 55 00 10 18 37 57
04 11 38 17 10 18 56 56
04 16 18 57 10 19 16 11
05 00 21 42 960705(A) 10 19 53 54
05 12 4 4 10 19 55 07
05 2216 03 10 20 29 33
06 01 49 21 10 23 50 43
06 05 47 57 11 00 07 55
06 07 29 21 12 00 01 27
06 07 3525 13 13 16 04
06 07 43 02 960706a(D) 14 00 15 23 960714(D)
06 07 58 18 15 20 25 26
06 08 00 20 16 01 17 19
06 11 05 19 17 13 40 47
06 12 29 48 19 06 25 54
06 14 49 46 960706b(D) 19 11 33 59 960719(A)
06 16 46 04 960719(D)
06 18 11 12 20 13 20 00
06 18 20 32 21 11 38 23 960721(D)
06 20 01 10 25 15 07 50 960725(D)
07 04 10 52 960707a(D) 28 20 44 31 960728(D)
07 07 27 19 960707-960708(A) Sep. 02 0524 15 960902(A)
07 07 32 50 " 960902(D)
07 07 39 40 " 08 00 26 59
960707b(D) 15 00 45 50
07 07 54 12 960707-960708(A) 15 01 39 55
07 15 08 02 " 15 - 0532 42
07 15 12 31 " 15 05 40 17
960707c(D) 26 16 20 36
07 17 13 23 960707-960708(A) 27 16 50 09
08 08 05 41 " 29 20 28 54




Date Arrival time  Remark
(hh mm ss) (A):Analog
(D):Digital
Oct. 18 15 04 22
22 02 51 24
Nov. 12 17 08 32 961112(A)
19 19 38 45
Dec. 03 21 09 17
04 04 29 49
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APPENDIX M

ANALOG EARTHQUAKE DATA
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