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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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t:::l:fu�i-r1E:�:trgiBMiUl::H1f.O)l[-Ot1J, tJ IOOm O):t·i!t80)�j,�Lc.V=-�� Lt�. 

��0)-)\ (f$fd) vi--l-0)��0),(::H=-��:ddJ�, �WiJ, G, {'XO) 2 ,87J�7frr/GJc'0·-:d�. 

i) :ttgmH1E:n�, HES jtg!fitmv=-�H�:h;t:to I)' �JWJ;Mjtg!fH�ffl':< vUi�--t�'o. 

ii) *UikmfJO) 1;:l,'tJ: 1,,, IQ. 1,, t2:&]��fcij, 0 t�61A:=. vt �W O)HUFiJi I) , 1;:l,'t.r < c t �:ttgr�\:v=---t 

��c·00. 

i) O)�\, ,:$=vi, �400) AD v=-M1E:�ff: IJ , HES jtg!fit 3 $:53-�fiJ1E:v=-, ffe:JWJJW:!:tg!fit 3 

$:53-�*1El<=-ffl': < � C c·-ric:;!�tfc Lt�. {[1 L' :ttg!fH1E:l*Jc·O)jtg�H�!EfJ: c' O){'f*Ji7fTrJ 

�!§v::.Jlin, 0 k. ii)O) ,S\v=-"'.)\,, ·nt, ��O)���v=- J: o?�tJ: c'iJ, GliJWr L --c, 0rt.r < ct 

�MFdHi F' !J 7 1' O)k2sD:$=�J::.�j(gT1E:v=-t.r 0 t 0) C 1W1� �;h oj(g,8v=-�� Lt� (f$filfill, 

1968). 

t�6���m��Jic--c, :ttg!fH����E�r5A��:ro:ro5��0)���L, ll) 

_eg ,�ft��* L k7J�, � 8 ?xf��S=!J:O) s *��O)Jt�nc·vt, J::.Jffi O) F' u 7 r- �c-f:lt'tf-tt�·-

L?J> L' � O)jtg!tH�c·��v=-iJUJ!U�f<f;Y_)--C � 0 C' �':lti � tL t� � C c·vt0 0 t�iJ�' Y.fil.v=

l I) 1=.f o �4mO)}�lliM�* � < , !2*J::.v:=. / 1' ;( c L --C:!Jlhh, J!i\�Jlfn� IO m/s fftO)�*� 

f*v=-t.r 6 C' :ttgsft2*�0t� CO� C vi7fTrJf]§t::.Jlii), 0 t�. 

� O)�Jr L 1, ,jtgsfit�c·fliflU�"kf;.Y_)fd967:'.q:-7J> G, ���M11=1J�Jffi CaB:tD�j(gc'jtg'.!ft2iiO) 

rvt�J& I) �fifJ:\,,, *a*� USCGS (ffl,tfO) NOAA) v=-$a'er--t 0 � c �!Jrit<ts L k. 1959:'.q:

� 3 �(ff%cv:=. l I) , *ITT� c t<fi i 0 t�UB:tD�jtgO)jtg.ftJ!a'!U t, l 5 � < , -A�� n�l±l* 0 l 5 

K�0k. --l-hc��K, j(g�J::., �Kffi�����0kj(g'.!f0)'.!f�O)t3c1EK, aB��j(gK 

:roH-oro'la'!UO)*t�--t��uvu�xLk O$IB, 1968; KAMrNuMA, 1969). 
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RH��f'r= OT�7J�H J::. �;h, 1970::q:. 2 R�ll?xl?:§cv::::. l I) , £flfil�:Ylli I)�� L, ffi�c'vi:ft 

L 1,,, :ttgr�O):ttg!fH�0)5t:;$:��t�. 

� O)JjyL\,,:ttgT�:ttg!fit1E:O)�HiJ, G, ��ic·, ikjtg'.!fHO)�ffl':�fJJv:=."'.) 1,, L 0) � 

AfIJ, :t-:) l U, � O)jtg'.!fit�O) 5t:;$:l=- l 0 L, HES mJWJJJ:ttg�it0)1W�[]f1!§jJi)� \, ,iJ,v=-*�iv=

qyJJ � n t�n, v=-"'.) 1,, --c ¥� 1§·--t o . 
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i) HES ��tt�c*ltlM�1Rtt'i:vtJJIJ�v:::.-t0 cc tr::., ,5Jljv:.fiJ'.i:��vt-c, 'i:l*J""' 
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Fig. I. Floor plane of the new seismograj1hic vault. 
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Mti � ,IJ � I m � =rJijrC';J:o to -.:i -C <L 3't::5J"v:.if1Jt x. 0 5.9:UiJ=. Lt�.. )!4efol*J � 1?r-7tvi, t Li'ffi7J(h� 

0 -.:i kc L -Ct, -rhvi1'i'.}f���,ffi-v:.t111, ,JVJf/ci' lc·cis 0 c .�J�·h 0 � --eJ;R ::i '/ !7 !J - H=-i�� 

ffil 1J , fiJ'i: vc. :�UJ( L -C , < J;. lli-t � c vc. LI-:. 

2. 2. � 4m 

�l*Jvc.to1,, -c)fil�-=fAEtill c �-x.. -c 1, ,f�J�Bfvi, 11=1:tig�tt�� ffiE§*930m ��,�--z:·0 -.:i k. 

Lh� L�Titt��1ttt�h� G, 0 i 1J /ill�h -c to Gf, �rm�Mi<J/·h�iJc!Mci1c'4'.) 1J , .im?itt�iJ\IJAE 
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j?ffj 1J l±J LI-:• '£ f 7'';1,, r° - -ifc'JiLf:JU 1J �LL, fl!J \, ,fJ/"ft��� /±l �-Ti", j
l
,f T 7 '1 ], --c-r:h � 

m * LJ]UJQ � ff '.) t-= . 1*iii � {±1::. (;f vi f:JU �-t.i � m \, \ -c ' 3<'' 1' T 7 1' H�ffl v=- J: 0 � �Y_c c:· � 
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� 15 cm r\WJ < L ts:. its:, 1*® c ± it'CI) Fl=l9v=. v:ttJ1=7J(�'a'.'fr � lriT�v::::.*7.l(-t Q :HH-=- L ts:. �*5 
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-u.-t..:. YcC1)1f, 7·'1v r - -+f'a'.'{32 0 -c �ffi c 3-..:T&c·ffel /ltl'a'.'illlo)t..:. gifJH::::.i:t, 30""40 cm O)[W- � 

v=-±1iY?::" m '0 t..:. :lR:1f v::::. �)] 7 - 7'' ;t,,'a'.'{JMJ�Uf!V)d?' {§'ry 7 - 7''h'a'.' G �/), Gfz:� L ts:. 7 

- 7'';t,, Cl) �pj /'-.-, Cl)�i � Ah D Ii, F' 7 Hili: Cl)�/�·* ;t,, v::::. fr:"::> ts:. AD Cl) F' 7 Cl) J\lfi �llr::. vi:?:::i'i' 

�fof]!J:;fJ-C:?=i:IBf.CI) rt 5 v:. Lt-:. �;h,v=. ct�, AD Cl) F7'a'.'2QL5t:£':v::::.IJ!M0t.M'}iJ, GJi!.J:..tc£ < ,'t_ 

"::> ts: Cl� 2). 

T$(i, 1970'.�f- l J:122 B 1:.%)'· .:::[ L, 2 J:123 El v=-n-t� -C 0) fj:*!J�f:Z. J Lt..:. 

(a) (b) 

�2 ffi�&tt����(a)���(b)��� 
Fig. 2. A

J.
bpearance of the new seismographic vault in summer (a) and winter (b). 

2. 3. ±-tl!�tt a- ��ii: Lt.:: �;l;:i� 

[s;] l 1·=-�Lt-.:l: 5 v::::., HES :tfu'.rrtH�viM�O)tr:·:-OtlJc'clbQ (ADiJ�it{J{l]v::::.tJ:Q). �F-liiiJ� 

1. 5 x 1. 5m Cl) iE:15'1fJO) 'jS' _r:_v::::._I:. rifJ l r!x.ft, 7.]( f i)J 2 rix.ft'a'.'�ii': Lt.:::_. �iifil�ffi':tJ: ['vi {riH::::. 

t�ffl�f, B*�pjtO)M�ci0k<��O)�ffi':::n�t�Q. 

ftJJl,lWJ:tfil!iHl:t�'.#:IO) 2. 0 x 3. Om O);R]];f]fO) ii' J::-3::::. 3 rix.ft'a'.'�fi: L ts:. 'filml.ti! c L -C � 

¥§7.,:; :  .. P -;l,,l§�{fffi Lt-:. m\J!HJal!it-<fi=v::::.v:t, /�1 ;A !;J /t,,'a'.'{t1,,, �MJJRc L-C, 1[���' 

it..:tt�Jj('a'.'{ffflL, �� ()'f-�-30°"'-40°C) c·tI0°"'l5 °C v::::.{*0t..:. '00:ml�'a'.'�ffi': 

L -ct :=1tfttJ:�11=M�{�kh, tfil�HC1)1�JEtJ: c'Cl)ff:*iJ;�p'ffiv::::.-� IJ �i" < ts:. 0 t..:. 
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l 970if. 2 Jj 23 B v:.:J:t!!�tt�)'.J� L t9> A.,I L' 26 B "i c''.i:l*J �t" § 11,�l/€;/ik � -tt' 27 B 1=!=1 r::.:J:tf!�H 

O)�lli:fJ��TLk:. 2f328Bv:.:i=t!!�tt0)�;E�*�7L, 3J� 1 BiJ\G%Jr:i=t!!�tt'.i:c'O):J:tf!IDHtl[ 

ifltl�!H1ftaLt.:. 1970if.3 Pl'"'-'197lif.2 f3 15 80)3:jt)J�Jj�jj_L, HES j:-t!f�H�iwzrWG 107J{cg

CJ\l3Jl:JJ = o. 7�ft:ilc), *mlW1:i=t!!�tHt50001i· c,irnfl : 1sc-f!J;HJ5:) O)fa2f�c'ftijmU�fitJ: � t::_. 

:J:t!!•ttO)ffi��ttl�JE��*ll�3K�Lk. 

a1 HES�&ttt*mM�•tt��-

Table 1. Instrumental constants of HES and Long-Period seismographs. 

Component z 
- -- ----

HES 
T 1 (s) l.O 

S1 (A/mm) 2. 80 X 10- 5 

R1 (n) 940 

!21 (.n) 820 
h 1 ' l.O 

T2 (s) l. 00 
S2 (A/mm) l. 30 X 10-9 

R2 ( .n) 560 
fl� (.n) 2031 
h2 l. 0 

LP i 
I 

T1 (s) I 20.0 
S 1 (A/mm)

l
2380 

R1 (n) 3100 
n1 (n) I 48 
h1 LO 

T2 (s) 1 20.0 
S2 (A/mm) 4. 4 X 10-lo 

R2 ( .n) 370 
!22 (.n) 1130 
h2 1. 0 

N-S I 

l. 0 • 

2. 03 X 10- 5 ! 
920 

1160 

l.O 

l. 00 
l. 37 X 10-9 

629 
2045 

l.O 

20.0 
2840 
2900 

37 
l. 0 

20.0 
5. 0 X 10-lO 

370 
1130 

l. 0 

E-W 

T 1 : Period of the pendulum. 

l.O T 2 : Period of the galvanometer. 

2. 03 X 10- 5 S1 : Sensitivity of the transducer. 

930 S2 : Sensitivity of the galvanometer. 
920 R1 : Resistance of the pendulum coil. 

l. 0 R2 : Resistance of the galvanometer coil. 

1. 10 n 1 : External damping resistance of 

l. 47 X 10-9 the transducer. 
560 n 2 : External damping resistance of 

1233 the galvanometer. 
l. 0 h1 : Damping constant of the pendulum. 

h2 : Damping constant of the galvanom-
20.0 eter. 

2830 
3200 

156 
l. 0 

21.0 
4. 0 X 10-io 

370 
1130 

1. 0 
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�3 HES�Rttt*mm�•tt����

Fig. 3. Magnification curves of HES and Long-Period 

seismographs. 
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1/t*O):f:t!?.�H�c-O)iJUJ!Uc-viJ!al,jfil 10 m/s O)J!B,t;�r!Jz < c, / -1 ;<'t;�� < :tt!?.�!c�O)wcd;,<-J& 

I) iJ ��A]§§ c' ct) 0 f::.. (KAMINUMA, 1969). 

JJr:tt!?.'.!1tH�O)W'l,alUc'vi 30 m/s .IJ.J::0)�.91Ei� -c:- t &td;,<-1& � t;�PJ§§c' cD 0 t-:. �.tut, :ttlCFE£ 

t�0k�'.!1tH�O)�n��%Kd;,<-�L<hki>0)��6. 

:tt!?.'.!1ttt�tJ�:tt!?.r�v::_t.s: 0 t-:0)-c:-, 5i)!R\_v::_ J: 6:l:t!?.00:tc> J: U}t4mO)�lztfJO) / -1 ;<v:tt':3:: t. ,4_, c'J;i 

*-c:-�t.:..tJ�, A,-!-c:-a�#tJ,ht.s:tJ,0 t.:..-Jf11v,,c:_ / ,;,{ - !7 -0) / -1 ;<tJ� §_:st":) J: 5 r:.tI:- 0 t-:. 

"'J-! �, gc���§J,,L1,,,6GW�f*t;�, 591�v:=_Jfil-h, ,tO)jJlztfJO)f-:Y_)v:=_-Jf11v/c:_,1 ,;,{ -!7-

l'::_��,J�:tc>J:Vif-t"O)c'ct)o. �0)/ -1 ;;<�E-i�*-t"6ko6v::_vi, }t�c3;!;:stLt::z '/!J � -

r 0)0c!Ji�i=l'�fi=:6&:,�tJ�cD6. J: � R1,,'!cfi�1&6t-:CDvUi, 4-f&O)��t��-t6Fr-1i,im-c:-

4. :t!l!, Jt � �D $ 

PYlf!Jl£{j:-tgO):f:t!?.'.!1titE£iJ�:l:t!?.r5:-tc t.s: � S/N J:[::iJ�IPJJ:: Lf-:O)-C:'19704-3 J.J .IJ.1&, HES :tt!?.'.!1t 

itii attenuation factor, µ = 1/4 0) 7 ;J T-* - !7 -�{it1,,', JWJJ!]O. 7fr){tJITc' 107Jf§-O)J'&jc 

ffi$�lif.���LLfl��fi�0k. 
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� 2 IJBfi:i�±fh.0)1967� t 1 970'.tfO)±fh'.;!�5;[]?,;1,;. 
Table 2 .  The earthquake detection capability at  Syowa Station in  1967 and 1970. 

Mar. - Dec. 1967 
Magnitude 

I I a b C 

6. 0 "' 3 1 (  24) 19 6 1 (79) 
5. 5 "' 5 . 9 169( 1 35) 57 34(42) 
5 . 0 "' 5. 4 748( 566) 89 12( 16) 

"' 4. 9 2656(2 1 1 3) 47 2 ( 2) 
502( 389) 1 2  2(  3) 

total 4 106(3227) 224 5( 7) 

a : Number of earthquakes located by NOAA. 

b : Number of earthquakes recorded at SYO. 

c : Detection capability in percents. 

Mar. - Dec. 1970 

a 
I b I 

46( 46) 45 

I 
225( 2 1 1 )  174 
808( 695) 357 

2 152(1803) 233 
3 16( 27 1 )  16 

I 3547(3026) 825 

C 

98(98) 
77 (83) 
44(52) 
1 1 ( 13)  
5( 6)  

23(27 ) 

( ) : Number of earthquakes and detection capability exclud;ng the period of blizzard. 

N : Magnitude undetermined. 
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%1r:ttl?.Rtt�r=. to (rt 0 1970if. 3 JI ,.....,  12J1 0) 10 -}J JI fhl50)��0J¥�1rµm c 1968) c IPJ t.:1i�v=. J:: 

1:J >l< co t-:. ,.:_ ,.:_ "('O)f9tto$Lt NOAA c'!t�O) /Jci --? t-::tfujit0) 5 't:i, ff§5f0�:J@O) HES :I@ 

R!fO)gc*J:.·c-, P x.vt PKP phase c'IIJMJ!U�nt-::J@!tO) �Ui? c'cl.) 6. 

� 2 v:. -{-0)*5*�� L t-:t.M967if.O)�f?, "Ji IJ IB:ttl?.RH�O)ttJ/,l1[U*65f#J=-®(�-C,  1970if. 

O)�itvt�{is:v=-f9tffi$vtltJJ:. L --c 1, , 0 .  t�r=-M ( ---z :'f =- + ::1, - r) i.J� 1J, � < t.t 6 �i t- -{-0) ltJ 

J:O) !Uitvt* � 1, , .  M i.J� 5. 5,.....,5_ 9 O)�to��O) rtiJ J:.i.J� 2 {if�:m'.c- cl.) 6 0) v=-xt L·, s. o�s. 4 c' 

vi 3. 5 fif, 5. o tJ Tc- vi 4 ,....., 5 {if;fgl J:: < tci:: "? --c 1, ,  6 .  •VJR o_) � i "? t-:�:ttl?.Rv=-)t L -c t s % 

h� G23%""-, �'.t-o1J§$ (KAMINUMA, 1969) c'fi 7 %/J,  G27% c 4 ,.....,  5 fg· O) ftiJJ:�� L -r 1, ,  

0 .  � 4 vUt ,.:_ O)tir�:1-'fuNHfzO)flfJO);ifJ·('� Lt-:. 

� 3 c � 5 v=- vtfiletJUJIJO):ta!�o$�� Lt-:. PH5folt:tfu/J,  G:lct t;lf: 1, ,�J=ifrc- 11i; -= 6 :lift&c- t -l

O)R*file/JJffivt 15° LlJ:c'clS 6 0) c'$:O) J:: 5 v::. , I ( 15°,.....,30 °), II (30°"-'60°), III (60° ,...._, 

90°), N (90° ,.....,110°), V ( 1 10° "'--'140°), VI ( 140° ,...._,) c rK5t L.1§-fil§:11Jf0JfJF::. -s>t , --c� t-o $. 

� >J< co t-:. 6. o<M O)Jfil•vtVI O)fil§:/JJffic'67%c-0 6 /J� , -= tut�WJFi=\J�jffi L --C 3 f@IO)Jfil�O) 

5 ti, iiztO) / 1 ;(0)* � 1, , n�yWJv=-ilil -= --? k.. 1 f!W o):tfu!ti.J�l�atuc- � tci:: /J , --? t-: -=  c (=.. ,l:° 6.  3! 

R§:�ffiv::. tci:: 0 v::. L t-:/J� 1, , , i k.. shadow zone c' ii t1HD�¥7J�{1£r L --c 1,, 6. Shadow zone HU 

� O") N c VI c � J::t�--t 6 c �Jfil!l�)=- x·J--t 6 �t02f-{c'vi, N 7J�b--f7J> 3 %c'fi cl.) 6 n� Nt , 0) v=. 

xJ L, M;;:;:4 O):f-'fu�v=-"J\, , --c vtfi'iJn t \1IO)fileYJffiO)tftH0$0)::J11J� ft 1, ,. -= tta lV O)J?fi�O)-iffi 



Range 

mag. 

� 3 ll8;fP�itl!.0)�9(filMfOJIJ , � f � =f- =i. - V >JIJ0)�1"f]* 
Table 3 .  Detection capability a t  SJ•owa Station classified by t h e  magnitude and t h e  epicentral distance durutg th e /Jeriod fro m 

March to December, 1970 

I IT m JV V VI vn 

1 5o ,.._, 30 ° 

\ a I �--1 c 

30 °"-'60 ° 60 °"-'90° 90 ° "--' 1 10° 

a I b I c a I b I c a I b I c 

1 10 ° ,--., 140° 140 ° ,.._, total 

a I b I c I a b c I a I b I c 

3 1 100 3 100 I 1 8  I I 100 10  I I 1 00 
1

1
· 9 I

I 

I 100 I 3 67 1 46 98 6· 0 ,..__, (3) 3 ( 100) (3) 3 ( 100) ( 1 8) 18
1 ( 100) ( 10) 10 ( 100) 1 (9) 9

1 ( 100) 1  (3) 2 (67) (46) 45 (98) 
' 

I 

I I 

6 100 18  100 80 I 88 70 67 I 30 I , i 47 I 2 1  1
1 9 1  225 77 5 · 5 ,..__, 5 · 9 (6) 6 ( 100) ( 18) 18 ( 100) (77) 1 

70 (9 1 ) (62) 47 (76) 1 (28) 1 1
1 (50) 1 (20) 19

i 
(95) (2 1 1 ) 174 (83) 

24 83 75 7 1  I 250 ·

1 

65 283 29 I 1 26 I 16 1
1 

50 I 38 808 44 5 . o ,.._, 5 · 4 (2 1 ) 20 (95) (67) 53 (79) (2 1 7 ) 162 (75) 1  (235) 83 (35} ( 1 1 2) 201 ( 18) (43) 19
1 (44) (695) 357 (52) 

I . I ·

1 

I ! I I 
18 39 175 22 563 I 21 593 6 472 1 3 200 7 202 1 1 1  4. o ,.._, 4 · 9 ( 1 5) 7 (47) ( 153) 1  39 (25) (483) 1 1 1 1 1 (24) 1  (463) 1  37 (8) (409) 16

1 (4) ( 172) 14
1 (8) ( 1695) 230 ( 14) 

I I 

I · 1 , 

8 3 I 33 I 8 . 45 I 67 3 1 3 1  2 ,.._, 3. 9 C4) , 0 0 c2) 1
1 C5o) C8) 0 

° C39) 0
1 ° 

I 
C55) 2 C4) c 108) 3 C3) 

1 1 2  I 1 7 4 7 I I 1 3  84 4 1 1 5 I 3 I 5 7 I 2 3 16 5 N ( I )  0 
° ( 1 1 ) 2 ( 18) (36) ]  6

i ( 1 3) !  (75) 3 (4) (99) 4
! 

(4) 1 (49) I
I 

(2) (27 1 ) 16 (6) 

52 69 29 1 40 96 1 I • 39 1048
1 

1 7  797 I 8
1 

398 
I 

1 4  3547 23 total (46) 36 (78) (256) 1 1 5 (45) 1 (833) 374 (45) (853) 1 80 (2 1 ) (696) 631 (9) (342) 57 ( 17)  (3026) 825 (27 ) 
! I I I I 

a Number of earthquakes located by NOAA. 
b Number of earthquakes recorded at SYO. 
c Detection capability in percents. 
N : Magnitude undetermined. 

( ) : Number of earthquakes and detection capability excluding the period of blizzard .  
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Fig. 6. Monthly detection capability for each 

magnitude range. 
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Fig. 5. Detection capability, classified by earth
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EUv:::. dj_ 6 l 5. 0� M<5. 5 l 4. 0� M<5. 0 c' ,  -?-- tJ::h 'b M = 5. o � m l L t t5!iU$JJ�j( ;?  

< JUJ:: --::> t 1,, , 6 . I O)fileWJffic- t l/2 tJTv:::. , {iliO)filg�ffic' vi 1/3,--..., 1/5 v:::.{J.£T-t 6 .  C O) c  l 

vii.l:k:R{U�ffiJJ�ji < tJ:: 6 v:::. L t.:../J� --::, t* � < tJ:: --::, t 1,, ,  6 . 

IE! 6 v::. vi , A EU , '""'< ff =- 'f- .::r. - F' EU 0) t��D 2'.f1 � � L k . ffi�:*llili fd J-¥'ffl�v=- lD 6 JtgJ.lf�J!U £ 

:ttgvt��O) 1t=f1 vtmJ�O)fftJic-JJ*JJ/J�* � < tJ:: IJ , :tih!fHO) fS- 2:f �* � < -t 6 c l /J� c· � tJ:: "' , 

(if'Ux.Jf ,  HATHERTON et al., 1 959) . 
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( 15 ° - 45° 5 ,  1 78 ° E - 180 ° - 1 65°W) , E ( 15° N - 0° - 1 5° 5 ) ,  F (20 ° - 45 ° N ,  120° -

1500 E ) ,  G (45 ° - 60° N , 150° E - 180° - 150 °W) 0) %i1l!tiv:::. "J 1, , t;t§€�o�fi�:,-JU 0 t.:.. . -t 

O)tfi!:f�� � 4  v::.� L k .  

KAMINUMA O)�if vt , 1 967:¥ 6 A ,._._, 12JJ O)�JtH lt\, O) f{r+c·d0 6 0) c· ,  4-@o)ffii!I:1'AU ) c :h 
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Region 

� 4 �H fn � :l:tf! �;::. :t-o H- Q :l:tf! � BIJ (J) � 10 * 
Table 4. Detection capability at Syowa Station for each seismic region during the period from May to December, 1970. 

A B C D E F G 
- --

A from SYO I 9o,..,_,45o 23 o,..,_,37 o 5 1 °,..,,,,84° 62 °,..,,,,94° 63 °,..,,,, 1 12° 107 °,..,,,,137 ° 137 ° ,..,,,, 177 ° 

NOAA mag. I a 1 b I c I a I b I c --1 a I b I c -r-a I b I - -c -, �! h i- c I a I b , - �-- - , - a I b I c 
I I 

6. 0 ,..,,,, 
I 2 100 

(2) 2 ( 1 00) 

5 5 � 5. 9 5 4 80 
(5) (80) 

5 0 ,..,,,,  5. 4 3 100 14  1 1  79 
(3) 3 ( 1 00) ( 1 3) (85) 

4 . 0 ,..,,,, 4 .  9 2 2 ( 1 00) 
8 3 38 

(2) (8) (38) 

,..,,,, 3. 9 

l\T � ' 

total 5 1 00 29 20 69 
(5) 5 ( 1 00) (28) (7 1 )  

a Number of earthquakes of each region. 

b Number of earthquakes recorded at SYO. 
c Detection capability in percents. 

N : Magnitude undetermined. 

I 

3 
(3) 

9 
(9) 

27 
(27) 

1 07 
( 1 05) 

3 
(3) 

2 
( l )  

1 5 1  
( 1 49) 

I 

I 

I I 

100 7 3 ( 1 00) (7 ) 

100 14  1 4  1 00 30 9 ( 1 00) ( 14)  ( 1 00) (30) 

25 93 66 59 90 1 27 
(93) (65) (91 )  ( 1 18) 

32 30 1 2 1  46 37 100 
(3 1 ) ( 1 18) (39) (9 1 )  

0 0 1 1 00 1 
( l )  l ( 1 00) ( l ) 

(\ (\ 3 Q 1 00 8 1  
V V (3) ,J ( 1 00) (76) 

69 46 205 1 23 60 346 
(46) (20 1 )  (61 ) (323) 

( ) : Number of earthquakes and detection capability excluding the period of blizzard. 

I 

1 00 3 1 00 l 1 00 7 ( 1 00) (3) 3 ( 1 00) ( l )  l ( 1 00) 

29 97 1 3  8 62 1 1  9 82 
(97 ) ( 1 3)  (62) ( 1 0) (90) 

73 58 5 1  1 1  22 35 17  49 
(62) (49) (23) (34) (50) 

23 23 1 76 6 3 1 1 1  10  9 
(25) ( 165) (4) ( 1 07)  (9) 

0 0 8 1 1 3  8 0 0 (8) ( 1 3) (8) 

A 5 5 () () 5 () () -r (5) (5) v

i 

V (5) V V 

1 36 39 256 

I 

1 1  1 7 1  37 22 
(42) (243) 29 ( 1 2) ( 165) (22) 
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Fig. 7. Regional detection capabilities at SYO in 1970 

comjJared with that in 1967. 

� 1 00 

>-

:::; 8 0  

j 6 0  

z 
0 
;:: 4 0 
<.) 

� 2 0  

_______... a l l  s h o c k s  [1 9 7 0] 
><------------l 5.0 ;:. M  [1 9 70] 

a l l  s h o c ks  [1 9 6 7 ]  
X- - - - X  5. 0 & M [1 9 6 7] 

'•- - - - ....... .. / ... 
-· .... .... ... '")(

,. 

,, ,, "  

A B C D 
R E G I O N  

.... ....  - / 

E G 

KAMINUMA (1969) t }!tt1rctL--C l , 6 J: 0 v=- s. o�M O):ttE!fiO) B:imJW(O)�to�iu, , c ,  D O) 

]Uu:f.filjg,!Zv:=- lt1!�L--CJ1Il ,fil§)Jffiv=-as f) ts./.J� G, I0%tfil!Jt t {I&< ts. s, --C ( , 6 . C ;h,vi, B :ttlJ:l7JxiJ� -1j

r'.7 ?- -it :.,, r r'.7 1 y 'f- f;"n� c 1, ,  25 �1::�,t�v=-�1; ,:tm:lgx;��1utits:.v_:;--c- ,  c O):Jm:igxO):im�O)je'.§!UJIHJ 

/J� tt c A, t:' !P] L: --c-as i'J , a:BfDil�:lmvi ""cO) nodal line 0) 1Tr,1H::. {lL [@[-t" 6 0) --c-WmM� tcJJ 0 h 

v::_ < < , �to$iJ�{1\ < t.f.. ,:;, ts:O)--c-as6 25 .  

�JtgmO)�*o�i--c- _m 0 c C :rfiliW(viD :f:-fut� J: i'J 3lil , filf�liJ[f: v::. as i'J ts.iJ� G I4% t {I&l , .  -=. ;h, viD 

:1.1!!.tJx --C'vi M�5 O)Jfil�iJ��:tigJ!t0)61%--C'JS 6 O)v=-xJ L, C :tfut,gx--C'vi.74% c � < , �B5f1J]£Jlli-C' 

vi M<5 O):f:,tg��as i fJ �mu--c-� f.f.. iJ, ,:;, k c  c �ff, L --C l , � . c 0) c c  vi� 4 0) "  !/ =- 'f- "'

- F5}/JO)t{Ho�i� _ffihvi @rl GiJ, --C'JS 6 .  

UEt-o&:tmo):tm�immu O)tJ§tJiJ� , tl!:1i!-O):f.1t!.�t�mu�rJO) 4'--c-vi, t:' O)�f'itv=-{:sL-fi:---::5(,t --c· � 6 iJ ,  

��� 6 k� , MO)&�mO)��� t ���:tm0)��$ t �� Lk .  

B *v=- as 6 -!ttWtl�:tm!UtJJtJ!UijfO)O c � --c-as 6 �{-U-fu!Ui.a!Um (MAT) c:lm�wbcfjf 

O)Z{i)JzJL!JJmUFJf (MTJ) O)��o$c�JtillY:Lts: (;;{Ut::{t12 , 1972 : �RR · :al£ , 1965) . C O)  

=�O)ff.J\!tJ!UJ'iJfvt�iur , *� t J'iJf N�vi3tr: -::> --c t , 1, , -f.n t 3'z:j:Jg�ftj::vt .& < , Mse t � IJ s * 
--c- t �JRO):imrJ:ff�AJlUJ'iJf--C-as 0 . 

� 5 v=-vi , 3 ftiJUJ.lU F,}f 0) " !f =- =r .1 - r ;Jlj 0) 1� 3'W-:f� � 51' L k . fllLrZli 0) l 25 v=- HRtDtit:tJg --C' 1i :t , 
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Table 5. The detection capabilities of SYO, MA T obtained by SuYEHIRo et al.(1972) and 

MT] obtained by l-IAGIWARA and lw ATA (1965) . 

MAT ( 1968) 
Magnitude SYO ( 1970) 

I .::1� 16  all 

6 . 0 ""' 98 (98)% 97% 97J� 
5 . 0 ""' 5 . 9 5 1  (59) 88 90 

4. 0 ,..._, 4. 9 1 2  (14) 44 53 

,..._, 3 .  9 2 ( 2) 8 1 5  

N 5 ( 6) -

I 
-

total 23 (27)  I 
54 60 

( ) : Detection capability excluding the period of blizzard. 
N : Magnitude undetermined. 

MTJ 

.::1� 1 6  I all 

I 82% 84% 
32 39 
5 20 
1 5 
5 8 

I O  2 1  
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-:ffi::ilfi., ,:ttg� --e i -t O) m:;k:i§:llJffivi 15 ° UJ::c!.s 0 O) c· ,  �iE� O) t/c  i ··:d-=.-_t�-c O):ttg� c ,  .d�  

16 ° O):t{g� t v=- :5tvt -C� L -C c!_s Q .  SYO , MAT C ii M �6. 0 O)t-t£�vi , Vii: c ,Z, c''!llin!J � 

h 0 iJ�5. 0 � M � 5. 90)Jfu.vc t_c 0  C ,  MAT iJ�,l 0) 90% �tc��'°t 0 0) vCXJ L ,  SYO vi50% 

c ���-t Q . � G vc. M<5 0):tfu�vcv:)\., , -C vi ,  SYO O)��o;�vi MAT O) vl vf l/4 --e ct 6 .  

:ttl!J.l�{tvcv:)1., , -c .1,,_hvi . SYO O)��ofi� t Ht MAT 0) l/��,.,__,1/3 vc t_c 0 . 

MTJ O)��O$ c ltll&-t 0 c SYO vi'"t� -C O) t-(gmc·ffu1§[1Jf i k vi -lhUJ::c·c!_s 6 .  

J!f!.�Y�vi �� L t_c/J� G{�vi ,Z,-J- Q UJ:: ' IRW:tfu�O)j@ :::.  ".) -c \., \ Q :ttf!J�v=-Jlf:\., ,f@lai.lJfirO) �[� 

$iJ � ,1&J < t_c 0 :::. c vt �rt� --c· c1.s 6 . -t :::. --c· , 3 ttJUJ!IJfirO) fte�1iH=- .J: Q ��0$ 0) ;j;\., , � � 6 v=-� L 

t-:. .  :::. ,h ;,:_ .J: 6 C MAT vc.Jt� L -c ,  1 6° '"'-'29 ° ' 60° '"'-89° ,J) j§:JIJfuc· vt ffu�Bt0)1�:1:0$--c· c1.s 

6 0) v=-xi L -c ' 30°-----59 ° 0)fil§:J}Jft --c· vi MAT 0) 70% vC )(J- L '  40% C � L < {Jf T L  -c \., \ 0 .  

� 6 PB5FP&ifu c {lQO)J'iJllI{IJpJr c O)��R€/4ffi5Jlj O)��D*O)ltif) 
Table 6. The comparison of the detection capabilities of SYO, MAT and MT J classified 

by the epicentral distance. 

I SYO 

I I I 
a b C a 

16 ° ---..,29° 52( 46) 36 69(78)% 37 1 
30° ,....,59° 291 (256) 1 15 40(45) 1092 
60° ---..,89 ° 96 1 (833) 374 39(45) 1 088 

a : Number of earthquakes located by NOAA. 
b : Number of earthquakes recorded at each station. 
c : Detection capability. 

MAT 

I b I 
C 

269 73% 
765 70 
537 49 

( ) : Number of earthquakes and detection capability excluding the period of blizzard. 

MTJ 

3 1  % 
13  
7 
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LiJ ,  Lfrt r:: .. {ftffi L '  MiltlJ�{lf O)�l. , v::. t 1J '-1J "V Gf��Ef'jv::.dj. -c s YO O)�*D�¥il� MT J 

J:: 1? � < , MAT 0) 1 /2 �ocv=. t.t ".) t.: � c vit't�f::: .. {ult- 0 _:_ c c·s 0 .  SYO O):tti!!fW[:iJ!IJtlg 

jJ vt B Jts:ffilf130)fm_{JlUF,Jf c J:l)lfv: L -C t ,  filt 0 c t � G fJ: 1. ,i*Rv::. f.t ".) t.: . 

Wffi0) @0)£:tti!O)t§t}o$vt , ��0)-Av=- J:: 1? r'1J«: Gnt.: t O)iJ�s  0 O) :J;._ --r·s 0 CKAM1-

NUMA, 1 969) . -=-n  GO)�* t Wr:1lo�:tti!0)*0*�* 7 r=-ffi L t.: . 

.. 

I 
l\fagnitude I 

I 
6 . 0 ,....., I 
5 .  5 ,....., 5 .  9 

5 . Q ,-.., 5. 4 

,....., 4. 9 

N 

total 

� 7 aBfP�±t!! c T¥j;jiO)ft.P. O)�it!! l O)��D$0)ltt( 

Table 7. Detection capabilities of SPA, MIR, DR V and SYO . 

Jan. - Sep. 1967 SYO 

SP.A, I MIR I DRV Jun. - Dec. 1 967 I 
87% 47% 50% 76% 
77 25 30 43 

70 1 5  1 6  1 5  

40 l 1 2 
38 2 

I 
3 3 

46 5 I 5 7 

N :  Ma gnitude undetermined. 

Mar. - Dec. 1 970 

98% 
77 

44 

1 1  
5 

23 

"The Antarctic Seismological Bulletin" � .7;,1- -c t =f:l.t� � n 0 J: 5 v::. , wffiO) $c·:iN: t 

�lt '�5W$0):tti!!fMVliJ£:ttl!vi , --lf- 7  7.. • ;f- - ;L,, (SPA) c·� 1? ,  z.' \'::,� ".) -C /( - r�:ttl! CB 

YD : :!ltEMil�) c·s ".) t.: . _:_ O)="'JO)]�JlP./J�f-1��:ttl!c· , JJ �  2'"'-'3, 000 m O)*l�bj(O)J:. 

v::.ur.ffi L ,  7](0)$0):ttl!!f!t'.i:c·M:iJlU L -c 1. ,  0 0) v=- xt LWr:1lP£:ttl! � vt e, oo ,  � - Ji.,, :;;: ,f £:ttl! 

(MIR) , 7' :i 7 l:::' ;L,,£:ttl! (DRV) f.t c' vi7(�Efd1$H::.s 0 f.:_ c,')�mi}O)�Z� <L * �  < , £� 

0) J:J=-:ttl!!tH��ffic· � 0 5f:!Ji�vts 0 /J� , :ttl!rAO):tti!!f!t'.i:t.t c:· vtJ!�--r- �f ,  / -1 7:.·1J�* 

� i.. , t.:'cl:> ,  :ttl!!t!tO)f,g.$ t * �  < -t- 0  � c vtc· � i\ �*o$ t �% c {1\:iJ" ".:l t.: . 

SYO O) �:ttl!!tH�c·O)�*D$vi23% c lB:ttl!!tH�O) 7 %v::. J:t L -C  3 {,g.v::. fP]J:: L t.: . � ;h  

vi , fiJJZtO) J: 5 v=-M:iJ!U�f40)�i. ,*�tJ7*0)�t-tl!,--c:·v :t. ,  lfJ\EfjtJ: -=- t --r·s ;s 5 .  tJ:;;f0, SPA 

vi ill:W$c·i& '{) :ttl!!tffi:il'- G/lJlht.:PM=-s Q :ttl!!tlUJ!Uffrc·s 0 (Jf�O)� i 0 -c \, \ 0 -:ffi:Jlr\, \ 

:rtgft··c i ,  -tO)ft:;k:JE§:r�tHt{f'J 2, 500 km) v;:. t 1J>TJ '-b Gf , MAT c l'qj�,)3t0)�*0�c·� 0 

� c a , *�f'3$il�:ttl!!tWU!W Ct1¥v=-m�JW:ttl!!t!t) v=- �1:o'ffiv::.;i)fil L -C l. ,  0 _:_ c �ffi L -C l. , 0 . 
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