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Small _Earthquake, Detection Capabﬂity and

_Ma‘gnitude (m) Determination at Asahikawa and Nemurd.

T. Nagamune, Y. Y_okoyama and M. Suga

-

Sapporo Distric; Meteorological ‘ Oﬁservatry

' ’ The electromagnetic seismograph with optical recorder (abbreviated OP), and
one with visible recorder (VI) are in operation at Asahikawa and Nemuro. In routin
work at these stations, the earthquakes which were recorded by OP: but not by VI,
excepting its number, had not been read Such earthquakes are ‘defined as class B
.and those observed by both OP and VI are as class A.

In the present paper, the location of épicenters of B~ class earthquakes the
detection capability, etc were investigated. Moreover, the manner defined by Guten-
berg and Richter (1956) to détermine the magnitude by use of the P wave was
applied to these stations. In the course of our 1nvest1gat10n, earthquakes of class B
_during the period from November 1963 to October 1964 were read.

Some results are as follows.

(1). As shown in Figs.2 and 3, frequency distributions of B class earthquakes

" as a function of epicentral distance show about the same tendency as that ot A
class over the whole range. This suggests that almost all earthquakes of class B
occurred in the same seismic regions as those of class A, but a little smaller of
magnitudes. ' : :

(2). At Asahlkawa and Nemuro, most shallow earthquakes Wthh occurred in

~ and near Japan. are observed by VI seismograph, if their magnitudes are assigned to
be larrger than the values expressed by Egs. (1) and (2) respectively. And also,
by OP seismograph at Asahikawa, earthquakes with larger values of magnitude than
that of Eq. ' (3) will be detected mostly. :

(3). Relation between JMA magnitudes which determmed by Tsuboi’s formula and
USCGS magnitudes calculated from body waves (P waves) is given by Eq. (5). The
former magnitude corresponds to M and the: later to m. This relationship will be
valid for relatively small earthquakes, probably in the range of m from 4 to 6.

(4). To find the magnitude correspondmg to m reported by USCGS, -using the
amplitude and the period of the P wave recorded by OP selsmograph at these sta-

~ tion corrections which vary with the epicentral distance as shown in Table 5 have

" to be added to the quantlty estimated from the formula (m—log (A/T) +Q) defined
by Gutenberg and Richter (1956) .
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Aftershocks of the Alaskan earthquke of March 28 1954, reported by USCGS )

and detected at Asahikawa and Nemuro, during the périod March 28 to April 30.

(m=4.0 or over)

Number of.

. aftershocks R Number of aftershocke detected at
_ Magnitude _reported 7 Asahikawa 1 . Nemuro- .
‘ . by USCGS~ N ; % R N i %
6.0 or over R .- 5 71 6 P86
5.5~59 3. 31 9 32 Lo
5.0 ~ 5.4 93 43 46 43 ; 46
4.5 ~ 4.9 ‘ 200 C 20 10 28 SV
. 4.0 ~ 4.4 248 1 0.4 2 i 0.8
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Table 3.  Number of earthquakés reported by USCGS and detected at Asahikawa
¢ and Neinur'o, during thé period from November 1953 to October 1954.

(m=5.5 or ovérj

Distance| 1,000| 1,000/ 2,000 3,000| 4,000 5,000 6,000| 7,000| 8,000| 9,00010,000]15,000|
m) | Sy l<a<|<a<l<a<l<a<l<a< <4<<4<|<4<|<A<|<4<|<4<| Total | %
2,000| 3,000| 4,000/ 5,000| 6,000/ 7,000/ 8000/ 9,000[I0,000/15, 000{20, 000 :

.m .

- 1. Asahikawa
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Total ETS ‘8(10)‘ 3( 4_)} 8(17)[54(87)(32(84) 9(32), 5H[11(18)| 1( 7| 4(24)| 7(27)[176(358)
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C Total  [3435)| 8¢ 9| 1¢ 4)‘ 5(13) 53(82)]23(84) 7(41)} ¢ 8) 7(24)_] o 6)[_4(27) 6(25)[148(258)
% 971 89‘ 25‘ 3s| 65[ “17] 15’ u| 4
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Table 4. Number of earthquakes used

for the magmtude determination

km km

Station Class /<200 | 7>200 Total .
Asahikawa A | 155 |11 166
B | 177 18 | 195

Total %2[ 29L 361

Nemuro A | 168 13 | 181 -
B 58 - 3 61

Total |i‘226 ' 16 [ 242
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