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EARTHQUAKE DETECTION CAPABILITY OF 
SYOWA STATION, ANTARCTICA 

(Prehmmary Reports) 

Katsutada KAMINUMA* 

Abstract 

The seismological observat10n at Syowa 

Station has been earned out using the HES 

<;ei<;mographs We exammed how many 

earthquake<; reported in EDR of USCGS 

were detected a<; P or PKP phases at Syowa 

Station (SYO), Antarctica, durmg the pe11ocl 

from March to December 111 1967 The 

detect10n capability m connect10n with the 

magnitude and the ep1central distance wa<; 

mve,;;t1�ated 

The earthquake detect10n capability of 

Syowa Stat10n 1s 7 percent m the wmter 

5eac;on and 2 percent m the <;ummer season 

These values are the same order as those at 

the stat10ns of DRV(Dumont d'Urville) and 

MIR (Mirny), but very low a5 compared 

with those of SPA (South Pole Ssat10n) 

The further result will be published m 

the Bulletin of the Earthquake Research Jn

'ititute 

HBfD1;t:itg O):itgf.lf{]/TIIJvi' l 959� HES :i18'.�fit0) z J-1x,7;-c1tl{J�lj� 1Jr1t!§ L tc.. l 96l�r:.i i7J( ,y. 

�.JhC1}�Jmx_, _-:_:JJY.5)--cffJMllJ�fJ fJ'.. 0 tc. 4 �frxjO)�Sf�, 1966�0)l3}1}11ir, Gt, /TIJ:t-tl21.lfil 
r=-1 0--·mdH'J1ni1�}Xvttl, 0 I967�1J, Git, �JltlWJ:l:tl!J.1�-1-v:.1 0 =bJG1Hi1kHJ t mHa Ltc. 

rtg£1ffl1r111vx:r=rtd7h tl,tc.11:, i2�0)itrc.1:,,_t 1J it, Jl.7:,,_c 1J m",1 !7 i:i � - � -!J��IJ,., 

tc. 0)--C, !Ji:l:tl!--C ii --c � �, B *v:.tt 'b)!g 0 --C frti: 0 --Cl, tc. L tdJ; 0 --C, IIYHD11�J:tg 0) 1:tg�;1t3 
Si(IJ,?iff��=-{�bhtc.-=- c t &ti:iJ, 0 tc.. 

1967�3 J=JiJ,Gl968� 1 Jn:.;?J,v;·--c, ffBfDli:kttgt'fitJ]o6--C HES :f:-tg�r,-1·0);';2�0)�.l:,,_c 1J 

�6tJ::l', ,tO)ttJR�J=fiffiO)=t:f:m�fmlPIJ1t:ttgc USCGS(7 � � :h1Bw/�IJ:rtg!WJ)cF:::.f�f?,:Ltc. 

* }fU1t:k-¥:t-m.fi1.iJ-f:ft:ffl Earthquake Rec;earch Institute, Umversity of Tokyo, Yayoi 1-chomc, 

Bunkyo-ku, Tokyo 
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�1' Cl9b8)1J,;J1Jv=. ·rlH_t-, v-n, 6 ct ) i�, Jrgi.ii 11 I 'ii_, c L -c u.1,1:�, o) )f::fl -,, ;�ci_i:> -<) ;)�. --co)Jrg�fyz 

2. tul 

f) , Jfil,�� I o) f-2P--F� 2ft) vt � -: c -/J, ---c � ti:. It, llf) ::¥111,Uili -c t , f;1J1f l JJ 7J, �) 5 J=J lJI t -c ,t, 

attenuat10n factor /t�--1/S o) 7 1 T :f- !J - '2::'{1t�, J,';i)tJ] 1tHJ;[[O)f?�-f�,:t¥�47J·fr-'f, G rJ 
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PERIOD IN SECONDS 

� 1 HES J1l!.'.1ilt� 1 o){tt <M-J ,11:, 7 ; -r -1' -- !J -11 µ = 1 ;2 � 1 jLJhc:., tt = 1/5 ��:iwi-=- Ft:Jll 
Fzg J Magnification curves of HES rezsmog1aph1 Attenuato1 r of attenuation farto1 

p.= 1/2 were urnd in lMnter and p= 1/5 were ZHed zn rnmrne1 
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SHiJ, �_., 12 J J t ·u 1 p --=-1/2 o) 7 'Y -r _z, - :1 - ·c, Jc o) 1i�1 )i,q Hf-J15Jf (�1 ·c 1dl1JHJ1d 1 ts:_ - ) -n , <.; 

Lt.:_/J:"J --C, izJUL:. �jVJ--Cli�ltif/JyZ9:lJ2t�<;IJ,ji"J --C < 6 

.:. .:. --Cvi�1'Ll*�<'xo) l 5 v:::.;:c::ii.£ Lt.:_ 

7 0 +f- r �15·:z.tJ:v-JhvftJ: Gts:l' Cl :;4':--Cvi-·4-H-\Jv=>i:tl,--lf\,�@l L:IJ,ItiI,hJctJ:l', -f::?lrt� 

K-1i1 5 l 5 tiJ�r,iJJiU:c�1Jn�:1� (t.:_ c :z.vi 1 Omb/h O)� {t) /J;, lli'.H1Jl.1jfu --C v'i Fl vq11J[ill t 7 9 

-1;1- - H=.{-'j' l ,JJihh 6 7 9 -if- r' O)it1·0) fie'.* 0) 171]� IX] '.H=:.�--t/J;, .:. 0) JtJHH1v-iJ:tg�0)�1� 

N %-% 

� 2 7· u -it- r O)n� O)tt!!.�;G* 
Fig 2 The sezsmogiam during the period of blzzzaid. 

i9!fko�i� "� 6�1J11V;1, 0)Jfu��+�1.11--c � 6 fi§)J" t l, 5 J�IJt:IJ, G� :z.hvf, �'i-9!'- 7 0 --it- -

r'J�JILfJ� {Jcf) L ���riu--t� 'e-" L ct) 6. 'i k "g\(, 6 fJl{lliJ/1, L' I& 6 Jilil,r, v=-,i�.:. "J f,:_Jfu>.I� f*'.);WC 

� 6n§:1J" cl' 5 �'*:IJ, Gii, 7 9 +F- r'JWl/,\J�li;i�l ,--c� :z. 6�� t 0)--C ct:> 6. 1ft�·O)t8.,f� 

vi, T�5.D�f' cl' 5 l I? t tr L 01�7'Uii��t,� (possible detect10n capability) c --c 1+J � 5 � � 

--C ct:> 6 '5 . .:. .:. --C vi.:. 0) f1Fij:::JH=. � l, --C ;��6?i--t 6. 
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/<. l li, c1ltcnuat10n factor /'--�1/5 (3J-J�5)J), ,1 1 --ccl/'2 (6)J"'12Jj), f1J;j );O).LJ;f� 

( 3 Tj------ l2FJ) 0)-t,h-tJd:."'J( ,-C, -.., 1::::. 'T 1 -- r';,}ljf�J,IJ,f� ,Jc,ht.::: 1L O _Y(ri:) I), ( ) IJ,J 

i tl '-t ,h 1lJ 7 0 -+J- - � JWJI/ 'd � Ft l · t:.. 'b C}) --C cV:> <> 

--;• !7 ::::. =;- :J. - � 6 u J:·. 0) Jili� --c ftJi/lllJ-c � is_ /JI ') t.::: O_) ( t' 'ihadmv /OI1C (=. 1/i;-= 0 /.:J[E 1../� ·,::: 
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--f==f==t-==i=:.:-==i=-=-:=F==F===J=C-f==t===!'=+==i===i==== ,o• 

� 3 1967{j:'. 3 J=J,---.,J2f ]v:., USCGS --- c,:�Ji?,!.J,(k: i "') t:Jil!.Z�O) 5 t,, 

11{-1i;¥!.1&:f.'!h-c-��n-c � t-:Jm�o);�:J:.0-:l'ri 121 
Fzg 'J Epzcenteis of earthquakeJ which wne detected at s1:·o 

from 1Wa1ch to December, 1967. 
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USCGS Mar -May, 1967 June-Dec, 1967 Mar -Dec, 1967 
,-------- ---- --- -------- ----------- -- �--- ------------ - ---

C I a b i C a b C mag. ! b 
________ i _____ _  __:__ _____ I ___ __ ___ _: ______________________ _ �------

6.o,..__, IO( 6): 3 30( 50): 2 1( 18): 16 76(89)1 3 1( 24): 19 6 1(79) 
5 5,..__,5 9 57( 4 1)' 9 16( 22): 1 12( 94): 48 43(5 1)1 169( 135)1 57 34(42) 
5. 0-----5 4 224( 1 38)1 10 4( 7)

1 
524( 428): 79 15( 18)[ 748( 566)1 89 12( 16) 

,..__,4 9 832(620): 5 0 6(0 8)
1
1824( 1493)1 42 2( 3)

1

1

2656(2 1 13)1 47 2( 2) 
no mag 13 1( 10l)j 1 0 8( l)i 37 1( 288): 1 1  3( 4) 502( 389)1 12 2( 3) 

----t��-
1 _L�-=�:C���}i--=�-' ---2( __ 3)12852(232 1  )/ _ 196 I 7 (8)14 1

���
3227)1 224 -------�_(__!_} 

a Number of earthquake� 

b Number of earthquakes recorded at SYO 

c Detect10n capability m percents 

( ) Number of earthquakes and detect10n capability without durmg the period of blizzard 

USCGS I SYO 
1-�-�-- -� -

mag ! June-Dec, 1967 Mar-Dec, 1967 
-- ----- ----- - - - - - - -- _I --------- -- -------- -- -------- --- --'-- ------- ------- ---

76% (89) 

20 (24) 

61% (79) 

16 (21) 

( ) Detect10n capability without durmg the period of blizzard. 

�% L/J,tfJU�u --c � tJ: l, 

81% 

32 
---�---------------

-t-jtJHH-1vt, �JtJJv:::.J-t L --c f-fr��O)jBtl, tLHc R l ,t��o�f �ff, L --Cl, 6 �Jui, :t-J@i)lliHh 

h;�r ·1fncy-t£ < , phase O)�l5)1Ji)��Jit£ � c vc[m11';1 L --Cl, 6. 

� 0)1�:Xo::t� �f!KIJR c :!&EB (l 965)vc J: --:i --c �Fnl""- Gh k.t-fu.W:teT!lrmifi'Zi-lJxPfi (MTJ) o) fITj L 

HES 1-1 �JHtfr�il C.tFk:kf-fr�f{ [il;jjtJJ 0.6 ;j:j,f,f;[i:--C ro 33000 ffr) O)i;g};R c Jtfl-t 6. 

nm¥o!t:t-fu/J, G-:ffi:J[cl ,pfrvc,W� -,::>f_:.t-fu•--c t L1 C�:k:Ee�JO >15° --c � 6 0)--C, f!Kf* c �t 

EflO) table J: VJ L1 �16° O)j_'!g���°'' !113:tDJlJtgO)ili::lzcl-t�Lf_:O)fl:�2--c�6. 

"? !l =- "f- :i - V 6 .[;J_/-: 0) Jili�vc---:) l, -c Ii, Ri35folit.t-fu t :JA{Bl t ::k{* 1w] L {1If� 7}\ L --Cl , 6 . � 

O)�'_::l�vt, �O),¥�,ljt0)::k�2'0)J!Q�vct£0c, shadow zone--cA:��--�tc:.c/J,, 7·0-tt-- fts: 

c x {�i);JE,/J, --:if_: c /J, l, '5 � c iJ, ts: l ,/Jl VJ , HES ltl!'.&lr;-1---c �GiJ---C t 6 � c � ff� L --Cl, 6 

""7 !l =- "f- :i - F 5 !l =J 7-. O)Jtg.--C·vt, lli3fD2t_rfu0)t�:XD-'f�/i:t1{t&'. J: IJ t if; 6. 1JUI/lO)tP.;{=';-, ;,G 

il L f_:Jtg•O) 70% tJ.l 6° � L1 �60° 
0)� 1J:-ffitJ[--C JL� � --:i --cl, 6 0) vc-x,J L, fJB%D2J'k:!{g--C vt, f;�j£ 

i'° 6 J: 5 �C, ::kffl�;} /J, L1 >60° --C � 6 � O)jj�IJ.s1JC �,J-t 6 •*f;}11TO);t l 'iJ�, tlJ!JJl�f<--C f,'J 



m�1)� o) (ll! o) Jili'.MHQ1111JJ1Uili c. llH:flJHJili o) +�1,112f � 1t,1v-<: L -c J;._ ;;J lt ,11Q-t <J rill1J11J 11!1 ( 1, u secs 

o)t\1>V-Jili}}t, ! itJl1JHJF9ro) (11J c L-c SP A (South Pole Statton), -th i-h5)1JO)Jfil�,, I i-11� �) -c 

(, 7-J MIR (M1rny), DK V (Dumont cl'Urville) o) 3 1\ t Ji:J <-.; 

�3 14-Jtl!.0).111!.'.tl,, I 0) fi!UJU: -c 0) ,,fi'1it& 

Count1 y, 11tat10n Po51t1on Instrument, 
and stat10n abb1ev1at10n Latitute Longitude and component5 

- -- - -- - - --

Japan 
�ym, a (SYO) '69° 00'20 O"S 39 ° 35'42 O"E HE� 

Fiance 
Dumont d'U1v1lle (DRV)l66 ° 39'54'S 

USSR 
Mnny (MIR) 166°'3'3'S 

USA 
�outh Pole (SPA) 190 ° s 

I 

140° 00''3l"Ei 

93 ° 0011Ei 

---- -- -�- -

! 

0° i 

HES 

HES 

APX 

APX 

APX 

SVKM 
SGK 
SGK 

Bemoff 
Bemoff 
Beniofl 
Sp1 engnether 
Sp1 engnethe1 
Sprengnether 

-------- - -

z 

l\ 
r, 

z 

N 

E 

z 

N 
E 

z 

N 
E 
z 

N 
E 

'l 0 Tg 
I ( 5econ<l�) (second") 

1 0 1 () 

1 () I () 

I 1 () l () I 
I 

I 38 0 53 
1 38 0 53 
1 38 0 52 

2 5 l () 

12 ) 1 I 
12 5 1 1 

1 () 0 75 
1 0 0 75 
1 0 0 75 

15 0 100 0 
15 0 100 0 
15 0 100 0 
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USCGS I Jan -June, 1967 June-Dec, 1967 

I- I

I 

SPA T--MIR I DRV - I SYO -- -
a , ----- - --- -- - --- 1 -------- --- ---- 1 -- --- --- - ----- a 1 - -- r --------mag I ! 

b I c 
I 

b I c I b I c , ! b ] c 

� �-5. 9 - I ��1 -- :r 1�
(%)

1
1 

2: �:
(%

) 1  2; 
1 

�t
%

r - I�� :: 1::
(%! 

5 o,___,5 4 44 1 !

1

1 

28 1 I 64 
1 

6 1  14 I 49 524 79 j! 15 
-4 9 1676 633 1 38 I 20 I I 8 I o. 5 1824 42 2 

no mag 245 I 83 ! 34 , 5 2 0 4 j 37 1 1 1  I 3 
total I 2495 f 1094 44 123  5 9 1  4 I 2852 I 196 \ 7 

i I I - -- I 

a Number of earthquakes 
b Number of earthquakes recorded at each stat10n 
c Detect10n capability 

5 t�irJ�tqtJ;�Er� -c-s 0 c tt v=. x-t L@o) Jl:ttlrc-vt 4""'5 % t ��11;v=.{l\ \, , fr�-c s 0 SPA it 

NI� 0) &JfuO) t: 07), /Jffef;JJtJ; 1J\ 0 < , {{I"�� 1�1 < --t 0 c t tJ;�� -c s 0 o) v=- x� L, {tl!o) 2il:J:!Q f i 

7(p�Ji\1;22 V=- s0t� c,T), ntr;zJS O) C'' l < ,  ll"JUJO) HJjH1J!J: _k t < {J1{5-2:f.� -C Ul1Wl� "0 0�x. fee l, ,/J, G 

-C S  0 c O)J#!!tvt, SCB (Scott Base) iJ, �] t USCGS O)ll?,/J11JA� -C S  rJ tee tJ; G, SPA vc. 

lt L-C j:fu'.!fO)�fi:.lj_ l rJ f�1t tJ��l::�'AVC. :)lfee \, , c l -/) ,  G cL n)j G/J, c'S 0 

SPA, MIR, DR V l cL :LfuJt;t,Q'./i)b1Pfi /):Jfu .&fro J: rJ -r ( "'.) i Y) Jtfn-- ?f/J�S 0) -c-s Q 0) 

v=. , JIB,¥1:JJiUll!.n-t""'-C 1?l / U  L '"{ \, \ 0. s:. O)��{.q .� -c 'b '  MIR, DRV J: IJ ;:'/1 \, '1� 1Jl2fZ-c ct') 

0 s:. l vt�! ') -c J: 1, ,  -c s ;s 25 

Jl1!,fj(J:O):tfu�¥B1:m_x0) 5 't::,/J, G, � 4 v=.5?,--t A(30°-60°S, 0°-60°£), B(50°-65°S, 20° 

-30° W), C (15°-45°S, 60°-75° W), D (15°-45°S, l 78°E-180°-165° W), E (15°N-0°-

1 50S,  90°-160°£) ,  F(20°-45 °N, 120°- 150°£) ,  G(45°-60 °N, 1 50° E-1 80°- 150°W) o) 7 

Jfuii:a:-�rf, ·t)'L-t.hO)JfufiO)f�*LI�f��)J(C>T)f� 

J£ 5 ft 6 R tJ, r_) 1 2JJ  i -c O)�j:fuJiO)f#!iu�i-c-s 0 A :tful.rx O)j:fu�tJ, tf l Iv t'lQ /JIIJ 2' )  L <J o) 

v=..Lt""' , B :LfutgxO):tfu'.§l(South Sandwich Is .  region) O)��L12-fZiJ ; , --z:- O) �*�P/�/f:!J ,*730° l 

�Li 1, , v=. t tJ,!J,b G-J- m:. l , tc. t x.. 1 1 "' ;1 =- + c:z. - v .s.o�5.4 o)Jm&lit, 26(23) 11ri! O) 0 t> 7 11i1,1 

Lh ,lJ\!{]HJ-C � tee tJ, �J 1': fr.ll/l!IJ 2' ;h tee iJ , -')  t�Jm� 0) '5 t:, , 3 {fi5J vt/Jffe!Ji)JO) * � tee II� -c Ji> �J i .:_ o) -c , 



-...J 

* 5 11 /ifa:M:JUu� h :,t � jlJ!.t&;,J1JO)JtJ!); _�f3Uw:t c: 

- -- -- - -

J f  A B C D E F G rom 
:-,YO 9° ""45 ° 2'.-1 ° ""37 " 5 1 ° �84 ° 62° ""94 ° 63 ° � 1 12° 107 ° � 137 ° 137 ° "" 177 ° 

lJSCGS b b b a b c a b c a c a c a c a b c a b c mag 

1: 100: 3 100 I 100 2 100 2 '.>0 
b o� I 1 i 3 , 1 2 

( I)\ ( 100) ' (3) 1 ( 100)\ ( 1) ( 100) (2) ( 100) (2) (50) 
-- - - I - ' ' ' --- --- ----

1 / 1 

1, 100 31 67 7i 72 5 ' 80 30 4'-l 12 8 I I  'i5 
5 5�.J 9 1 l ' I 2 5 

1 
4 i 13 : I 6, 

(1) 1 ( 100) (2)! ( 100) (7) :  (72): (4) ,  ( 100) (25)1  ( 52) ( I O) ( 10) ( 10) I (60) 
I I ' I I 

I 

----
-

( , , 

5 1 100' 26
1 

27 16 38' 42 29 152 13 30: 32 9 ---
') (k ) 4 1 , 6 12 I 20 0 () '.1 

( 5)'. I ( 100)
1 

(23) 1 (30)
i 

( 14)
i 

(43)1 (40i (30) ( 129); ( 1 6) (28) (28) : ( I I ) G:: 
I I 

-- -�- - -
I -

----
, I I 

2' 100, 121 8 152: 8 141 11 184' 0 5 1 184 145 I '.1 ?[.:. 
4 0�4 9 2 

I

I 

1 12 l ')
1
, 

1 I I 
O O ':> 

(2),  ( 100) (8) ( 1 3) ( 122): ( I O) , ( 128) i ( 12) ( 15 1) ! (0 7) [  ( 142) ( 129) (4) � 
I I I I 

I -
I 

-- - - -�-
' 

27 I O: 33: 14, I 

� '1 9 i O O O O O O o i 0 
( l8)i  (9) (30)

! 
( 14) ! 

- -
I�

- - - - 1 
31 

I 4: 2 5 12 1 7 125 2 - 15 :- - - 4 ! ,
-

25 
no mag- 0 0 01 O, I 2 3 1 0 0 I I ' , 

( 1)
1 

(2) (4) : (2 5) ( 10): (20) 1 (97) (3) ( 13) :  (4) ; (25) 

j I I : 

9 89 45 1 24 209 13 21 1  16 493 8 276 1 O 7 206 7 
total 8 1 1  , i 27 34 1 39 i O l J  

(9) (89), (36) 1 (3 1)! ( 168) 1 ( 16) '.  ( 192)' ( 18)
1 

(404/ ( 10) (225)i ( 0  9) 1  ( 181) 1 (8) 

a Number of ear thquakes of each 1 cg10n 
b l'\umber of earthquakes recorded at SYO 
c Detect10n capability m percents ,�-
( ) I\; umbe1 of earthquakes; and clctect10n capab1ht) \\ 1t l10ut dui mg the per 10d of bhzza1 cl E;: 
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ro·===F==+==F==F==iF=,===r====r===i=,===i==r==i==p==r==r==r==t=,==i='T9==r =� 
"" 

� 4 Jtl!.:l��IJO)J:tl!.1.lt9€�LI*�>R�t::IR:9-
Fig 4 The regions whe1e  detection capability was obtained 

= h � �� l  , -c �·x. -c t ,  +� �[1�� vt30C35) % -c ,  '.&-t:9(m��fftJ� 20 ° UJ::: t :ii l , c .tilili J: IJ t 1.; 0 

L ,  30') tJ,J: t JEil , D J:tgJi c � r_) fJ: l ,  

= ;t1, c vifz x:J -V:. , c iililic vi , " !l  =- "f- '1 - J-'tJ,  5.5 ,.._,5 9 O) .iili��SO% tLI:. t �i3ii L -c l ,  

0 = c vit=t*c ;�- :5 � 6 tIMf U_l:.::k � tJ: ifil�vi , �-*E§:/1Jff.il ;  90° ,...,_, 1 1 0° o)J:iliij J: IJ t , 

cor e �Jffl lJ , shadow zone �1f&x. t�:tfili!_x 0)7JiJ�t/,j1RIJ � hJ'l, l , -:  c �� L -C l , 6 

LiJ ,  L = fiJ:) 0) {1c.+�J1 1c:¥ ,  ,:�:i +6H1H';qc. *1 '.'@J'ttJ� cb �d) 'f�!J,  7a::' ltJrJE-t 0 vc. vt , t '> Jr- L cc; - -

!J O) �{Jr� -! fd-J(ffJ: r.-> /J: l ' 

G. 

1 1 (H112f�.iilivc. J0 vi� 0 Jfu'.lf�Ml 1JJ1J o) ".J·  - !J 12-J! l' o; � · J;;� c L -c , 1 1ri:f11tUilio) .iili;1::f92 Jwl 7a::' 1Jia� 1� 

-f o);f.jj:!,/z , UB:¥1J2J-ifu o)ifu�+�9-1 1* vi , u *o)S5UJJl. 0-1ff.Jl111 1JpJf-� ffiffi 0) fli!. o)JJ111 11 rri c u: ,fri L -c t , 
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