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The New Seismographic Vault and the Detection Capability

of Syowa Station, Antarctica.

Katsutada KaminumMa and Heihachiro CHiBa*

Abstract: A new vault for seismographs was built at Japanese Antarctic
Station Syowa (SYO) and the observation of the HES and the Long-Period
seismographs started on March 1, 1970.

The old seismograph room was not adequate for detecting the extreme
micro-seismic activities when the wind velocity exceeded 10 m/s. In the new
vault, however, the earthquakes can be identified even when the wind velocity
is over 20 m/s in summer and 30 m/s in winter.

The earthquake detection capability in the new vault is reported here.
We examined how many earthquakes reported in the summary report of NOAA
were detected as P phase groups (P and PKP) on the HES seismograms at
SYO during the period from March to December, 1970. The detection
capability of SYO is 23%, which is a few times larger than that of the old
one. The detection capability is discussed in connection with the magnitude

and the epicentral distance, and is compared with those at other stations.
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Himie s &, MRS R IiA E D Z EIETRARRICE 2 - 7.

ZOFH LWHEERT E THEI A 180 72196782 6, & 2 W% & UIRfnsth cHb iRt it o
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Fig. 1. Floor plane of the new seismographic vault.
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Fig. 2. Appearance of the new scismographic vauli in summer (a) and winter (b).
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Table 1.
Component zZ N-S E-W
HES
T, (s) 1.0 1.0 1.0
S, (A/mm)| 2.80x1075| 2.03x1075! 2.03x107%
R; () 940 920 930
a:(a) 820 1160 920
hy’ 1.0 1.0 1.0
T2 (s) 1.00 1.00 1.10
S: (A/mm)| 1.30x1079 1.37x107° 1.47 x 1079
R. (@) 560 629 560
- (o) 2031 2045 1233
h, 1.0 1.0 1.0
LP
T, (s) 20.0 20.0 20.0
S; (A/mm)|2380 2840 2830
R, (2) 3100 2900 3200
a; (a) 48 37 156
h; ;L0 1.0 1.0
Ts (s) 20.0 20.0 21.0
S: (A/mm)| 4.4x10"10 5.0x 10710 4.0x 10710
R. (9) 370 370 370
Q- () 1130 1130 1130
h, 1.0 1.0 1.0

T,

h]_:
hg:

HES it & AR OER
Instrumental constants of HES and Long-Period seismographs.

: Period of the pendulum.
T, :
Sy
S, :
R;:
R,:
N

Period of the galvanometer.
Sensitivity of the transducer.
Sensitivity of the galvanometer.
Resistance of the pendulum coil.
Resistance of the galvanometer coil.
External damping resistance of

the transducer.

: External damping resistance of

the galvanometer.
Damping constant of the pendulum.
Damping constant of the galvanom-

eter.
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PERIOD IN SECONDS 100

PR DOIMEET E TOBMTIXRE 10 m/s DAL &, /4 XH L HERRDIAI
DIARBHETH » o (KamiNnuma, 1969).

PRI E O BBAITIE 30m/s Ll EDHM T LHAM D NARETH oo, Zhut, HTE
Tl MBI ZEDH N TRAICHA BT ML D THS.

HWEHEN T ETIR - 7cD T, MBAIC L AHER LOBRYOIEFID / 4 XIkUT & A SRR
ETED, SETREMINIE) TN A =2 —D ) A4 RPSALD LD iTlie - 7.
DED, REHETEVCTVLDSGEERS, MBEUZER, TORBDIDITH L) 2 — 5 —
CEMEYRIETOTHEL. 20/ 4 X%HBETHIcdiil, B Lice vz Y —

FNOTEEMAEERELLENDS. L h BOEREEYINS oIicit, SBomd»EdAET
5.

4. M FE OB R
MEANE O MR E M T K& D S/N vk LcnT19704 3 A Lk, HES g
&t attenuation factor, p=1/4 D7 Y 7 & — & =% ffiv~, W0, 7T TI0H fEDRA
fERT 1 FEMEZE L TENE T 7.
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Table 2. The earthquake detection capability at Syowa Station in 1967 and 1970.

Mar. — Dec. 1967 Mar. — Dec. 1970
Magnitude
a b c a b c

6.0 ~ 31C 24) 19 61(79) 46( 46) 45 98(98)
5.5 ~ 5.9 169( 135) 57 34(42) 225( 211) 174 77(83)
5.0 ~ 5.4 - 748( 566) 89 12(16) 808( 695) 357 44(52)
~ 4.9 2656(2113) 47 2( 2) 2152(1803) 233 11(13)
N 502( 389) 12 2( 3) 316( 271) 16 5( 6)
total 4106(3227) 224 5C7) 3547(3026) 825 23(27)

a : Number of earthquakes located by NOAA.
b : Number of earthquakes recorded at SYO.
c : Detection capability in percents.
() : Number of earthquakes and detection capability excluding the period of blizzard.

N : Magnitude undetermined.

BrivEst =i k1 519704 3 A~12A D104 Ao sns 2 aE (1968) &R Uiz &
Dk, T TommEK: NOAA TREORE - MED 5 b, Bkt HES i
mat D4 LT, PXik PKP phase Tl shcROHETHS.

F2ILEDRERA IR LIBIGTFEDSE, 2F ) AEFFE OB FIZE T, 19704
DBEFEFCHEMIBIHLEL TS, FIM (727 =2F . — F) VNS L5 E T
EOEEIIRE. M A 5.5~5.9 ORMERO[ L2 2 fEERETHHDITH L, 5.0~5.4T
123.5f%, 5.0 LA FTIX4~5fRLI A>T 5h. BlEOFRF B LTL5%
B23%~, BafeR (KAMINUMA, 1969) Tix 7 %7 H21% & 4 ~ 5 fEDf Ex: LT
5. M4t O F R -EROEE O TR L.

3 L5 TR M OB RE R L. BRI B LW TiRE 2ETHL T
DERIEREE 15° LLETHHOTED L 5 1, [ (15°~30°), T (30°~60°), I (60°~
90°), IV (90°~110°), V (110°~140°), VI (140°~) & X4 LAREMEFNC D TH &K
RSz, 6. 0<M OIBIVIOMEHET67% TH 543, ZHur el %M LT 3 HomED
5B, BEDO /A ZDOKRE WIS -7 L EOHMBENBRI TS hi il &2 L5, &
PRI 72 1T L7z, ¥ 7= shadow zone T HR4nKAMEF LT\ 5. Shadow zone #j
BN EVIE & ST 5 L 2B KT 2 TIE, V2335 TEH AH B0
U, M24 OHFEICDOUV TR L VIOHEEORMEBEDOTTH By~ Zhix NV OfpiEo—H#)

%%+ shadow zone ICA o T3 Z & & VI DEEHEDRFEIREN, <27/ =F 2 — FDOphSn
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T'able 3. Detection capuability at Syowa Station classified by the magnitude and the epicentral distance during the period from
March to December, 1970

I 1 i W 5 v i I
Range ‘ ,
15°~30° 30°~60° 60°~90° 90°~110° l 110°~140° 140°~ total
mag. a b C a b c a b } c a b I [ i a ' b ’ c a b ! c a b c
SN ] ool 5l .

3 100 | 3 100| 18 100 | 10| 100 9 100, 3 67| 46 98

6.0 ~ @ 3w @ 3oy asy ¥ aom oy 1 (100, 0 9}(100): @l Y 60 we)l ¥ 98
6 100 18 100 80| .| 88| 70 67 30| J 47 21 J 91| 225 77

5.5~ 5.9 @| € oo asy B oy anl 0 o 62 Y| age @8 M 6oy o) 19} 95 21D 74 (83)
24 8| 75 71| 250 65 | 283 29| 126 o 16| 50| .4 38| 808 44
5.0 ~ 5.4 1 o1y 200 o5yl 67 33 9| (217 162 (75 (235) B3| (35) (112)) 20 (18) (a3) lgf ) (695 3| (52
18 39 | 175 22 | 563 21 | 593 | 6| 472 3| 200 7 | 2021 11
£0~49 | (5 7 @ (153) 39 25 asn)l 1V @6y T @) @oo) 1 @ 72l Y @69y B9 (14
8 3 33, 8 45 67 3| 131 2
3.9 @ 9 % @ Yoo @ % % ey O 0 ey @ am I o

1 12 17| 47 13| 84 4] 115 31 57 2| 316 5

2 4 1
N €)) 0 0 an (18)] (36) 6 a3 5 3 ® (99 1 49 i (2)] 271) 16 (6)
\ |
52 69 | 291 40 | 961 39 | 1048 17 | 797 8 398 14 | 3547 23
total @6)| 3| 8y (256) 119 (45) (833)!374 @5) 853)] '8 2by) 696y % (o) 3av)| Y| am\3026) BB (@7
a : Number of earthquakes located by NOAA.
b : Number of earthquakes recorded at SYO.

[¢]

Z

¢ e

: Detection capability in. percents.

: Magnitude undetermined.

Number of earthquakes and detection capability excluding the period of blizzard.
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N AHEL < 50 Rt
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(M£4.0) WEFTELET - TWAHI Lz kb, 1 & MO OB K- A im=sEn
FTHhENFARBRETH 5 D1L5 HiTlR% X 512, ARG AV o4y 7385
MR pES T OREMICE TN 2MBEORIT 2 Ld Db THHS. ~/=F 2~ F
BIC 25 & 5.0=M<5.5 & 4.0=M<5.0 T, Fibb M=5.0% & LTk
CREo>TwB. | OREETL 1/2 T, BOBEEETIX 1/3~1/5 WETFT5. co s
EERIEEHAGES BT Ll o TREL T 5.

M6k, BAl, ~27=Fa— FRHOKRMEBEIR L. MK RS 2 BRI
Wz EFOMIEEDOHECIRENIKRE L LY, HEFOHRERKEL THI LN TE LWL
() %1¥, HATHERTON et al., 1959).

BRSO SG & LIt Tinl, Hnb 55 X 5 FIFEI2A R b 4 AEZ ORI
K<, 5 AnBbIIAOLMEEE . MBI T 2 HmmEKE 2T, ZHRx25%~35%
THHOIxL, BI04 I UT &/es. 108 DBMEKBENDILZ Y ¥ — F
DIBTe, KENHEBMZEET S5 AKE»HTHS. MAS 5.0~5.4 DEED 8§ ADBHEA
Bt A X h 2= fEua%, = kit shadow zone (= B OMBENTEE LicicbTH 5.

5. Myl oW

HEORE - TWABINT LD, RMENELDZ ENDDH0ED, FIBHMEDE LD
BN X B3E03B B A d BB 1o, KaMmnuMa(1969) & [f] UHLER, 3705 A (30°
—60°S, 0°—60°E), B (50°—65°S, 20°—30°W), C (15°—45°S, 60°—75°W), D
(15°—45°S, 178°E —180°—165°W), E (15°N—0°—15°S), F (20°—45°N, 120°—
150°E), G (45°—60°N, 150°E —180°—150°W) O #Zibific D\ THignE & ke, &
DGR A FE 4 1TIR L.

Kaminuma 0341, 196746 A~12 0ZWE 0GR TH 50T, SEIOFEEL N
A5 X5 LT, 5 A~I2ADHIRICOWTEN. Lok, STl b BRIk
Brfsm L LT 5. 4Rz PKP MR S h 5 GHts T, MY 5. 0~5.4 OFET L50% 58
EEmxhns o S3EHCEL £ 5. Fiigix shadow zone < P P #)Ehix WfE T
DT, &I TOBMEFILPELZ BN Sh - EO LB ST 5H46TH L. I Ot
I B ED BRI R ED THIC I ~NT 10610 /e»> T b, 7%, 1967 4 &
19704E DHURFN OB NRA R L T 5. Mo b5 & 51 DHUE OB D @) L23E L.
IR MOFR L KEDLES S 8 A~10A DRI 2 I D E DB I S s e
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Table 4. Detection capability at Syowa Station for each seismic region during the period from May to December, 1970.

Region A B } C D E F G
4 from SYO 9°~45° 93°~.37° 51°~.84° 62°~.94° ; 63°~112° 107°~137° 137°~177°
NOAA mag. a b c a b c a b ‘ c a ‘ b \ c a b c a b c a b c
6.0 2| o 100| 3| 100 7| 4l 100 ‘ 50 4 100 1] 4| 100
: 2) aon| 3 (100) ) (100)| (3 (100) (1) (100)
5 80| 9 100 | 14 100 | 30 97 | 13 62| 11 82
55~ 5.9 & Y el @ 9 aom as ¥ aom Gl 2% on a8 62 aml 9 ©o
3 100 | 14 79 | 27 93 | 66 90 | 127 58 | 51 2| 35 49
PO0~34 gl 3am an M @) @n| B o) 65 ¥ on| a1 B @ aol N en| ey 7 Go
2 8 38 | 107 30 | 121 37 | 100 23 | 176 3| 111 9
4.0 ~ 4.9 @l 2 aom @) 3 @8 aos 2 ahl a’yl M @ol onl B @ aenl & @ aonl 19 (@
. 3 1 100 1 8 13/ 8
3.9 @ % % @ Haoy | % % @ N oamn @ 9 °
N 2l o ol 3| 4 100| 811 | 51 5| J o 5| 4 4
B (M - v 3 7| (00| (76) C)/INE)) (©))
s 100 | 29 69 | 151 46 | 205 60 | 346 39 | 256 1| 17 22
total @ 3 aol @ 20 v | 59 w@e)| con| 12| 61 323) 139 @)l 2a3) 2 | aes| 7 @
a : Number of earthquakes of each region.
b : Number of earthquakes recorded at SYO.

(]

: Detection capability in percents.

Z

: Magnitude undetermined.

(' ): Number of earthquakes and detection capability excluding the period of blizzard.
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Fig. 7. Regional detection capabilities at SYO in 1970
compared with that in 1967.

REGION

DTHD, B KHMBORENRAE LD TH7l, e, 203 AMICE ol
BN 724D TH 5.

Kaminuma (1969) 438 LTV % X 91 5.0=M DithED Bilkom=Eiz, G, Do
IR LS U Car W BRI 4 D 7e 2 B, 10 FRE K< 7o 5 T 2. SR, Bk v
TAY YV E Y 4y FEHE S D FETIT P IR A A IS I T, O M o HiEE o FE R HE
MEEAERUTH D, BFPLHILF D nodal line O EIZH[E T2 D THEMNEEI N
i<, BHERMEL o AeDTHAH S .

EMEDOWINKT R 5 & CHliE Dbl X Wik D 7223 B14% K. 24k D
LTI M5 OHENEIERD61% TH 5 DITK L, CHUETIX74% & %<, MR T
EM<5 DHEYH F OB TELr o/l ERRLTWED. 2D EITHELID~< 7/ =F =
— FRIOENERY BAUEN 60 TH 5.

%

6. fBOBBPT oMM & D g

AL SR OBE 2%, R OMBEMHIRIOFCIL, £ ORI BE-SIT T E 5
BB o, (OB ORI & A OB & i L.

H Az B % it FAZ M EEHRTIPT OO & 2 Th 2 I BEBRIET (MAT) L #EDFIERT
DHVERNET (MT]) O#esnsR & & iz L (RIR{R, 1972 : 3R - 51, 1965). =0
ZOOBRIBNIR S, RFEMBILESTY, WIh bt RS, BELHHEAER
T b HROMEBRFTTH S -

Eoizlk, SEMPFIO~ 27 =F o — FHOBHFEZ R Lz, §iko & 5 iFfndiciz,
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x5 MEFEEH & ALOBIRIFT & OBRMB O IR
Table 5. The detection capabilities of SYO, MAT obtained by SvvrmrIro et al.(1972) and
MT] obtained by Hacrwara and Iwara (1965).

, MAT (1968) MT]
Magnitude SYO (1970)
4=16 all 4=16 all

6.0 ~ 98 (98)% 97% 97% 82% 8424
5.0 ~ 5.9 51 (59) 88 90 32 ) 39
4.0 ~ 4.9 12 (14) 44 53 5 20

~ 3.9 2 (2 8 15 1 5

N 5 (6) — — 5

total 23 (27) 54 1 60 10 21

(' ): Detection capability excluding the period of blizzard.
N : Magnitude undetermined.
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wELFICOWLTEAE, SYO ofsfeix MAT o 1/2~1/3127c 5.

MT]J offnFRE BT 5L SYO (ZFNTOMBTABE /X TAU ETHS.
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Table 6. The comparison of the detection capabilities of SYO, MAT and MTJ classi fied
by the epicentral distance.

\ SYO MAT
4 MT]J
a b Cc a b [o]
16°~29° 52( 46) 36 | 69(78)% 371 269 739 319
30°~59° 291(256) 115 | 40(45) 1092 765 70 3
60°~89° | 961(833) 374 | 39(45) 1088 537 49 7

a : Number of earthquakes located by NOAA.
b : Number of earthquakes recorded at each station.
¢ : Detection capability.
(' ): Number of earthquakes and detection capability excluding the period of blizzard.
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Table 7. Detection capabilities of SPA, MIR, DRV and SYO.

| Jan. — Sep. 1967 SYO
. ]
Magnitude | ‘
; SPA MIR DRV Jun. — Dec. 1967 | Mar. — Dec. 1970
6.0 ~ ! 87% 479 50% 769 98%
5.5 ~ 5.9 77 25 30 43 77
5.0 ~ 5.4 70 15 16 15 44
~ 4.9 40 - 1]
N 38 2 3 5
total 46 5 23

N : Magnitude undetermined.
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ZoEik, KBEAEHERR (FRoERIB0ESD CIEFCHL TV A Z EARL TV 5.

7. & B
RS EOSTERIZ L 0, BAEMOMERMENEDOBRER L L e r Rk~
FOER



No. 46. 1973) FRFIECH O FTIIFRET 28 & IR =R 81
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