Note on the After-shocks of thé Mino-Owari.
Earthquake of Oct. 28th 1891.

BY
F. OMORI, D. So,,
Member of the Imperial Earthquake Investi_gation Committee.
Tho mean time-variation of the freqhency of after-shocks of earth-
quakes may generally be represented by means of a rectangular hy-

perbola.* Thus, denoting by « the time and by y the corresponding

frequencj of after-shocks, we have the following relation :

__ Kk , 1
V=77 (1)

in which £ and 4 are constants to be properly determined fo:r each case.

The Mino-Owari earthquake took placs on Oct. 28th 1891, at
6h 37Tm am. (Gifn). Taking the semi-daily earthquake numbers
observed instrumentally at the Gifu Meteorological Observatory during
the five days between Oct.. 29th and Nov. 2nd, 1891, and calculating by

the method of Least Squares, equation (1) assumes the form

0T
90+2.314:
in which y denotes the number of earthciuakes observed at (_}ifu _during
the 12 hours denoted by Am; ‘the time ofigin, expressed byac :;O,.-corre‘st-
ponding to the first half of the 29th of Oct. 1891. |
~ Equation (2) is the same as that which I have given in 1894.1 As

now more than 8 years have elapsed since the‘_time of the great earth-

* See the present Author’s papers: On the after-shocks of earthguakes, Jour. Sc.
Coll., Imp., Univ. Vol. VIL; Nole on the after-shocks of the Hoklkaido earthquake of March
22nd 1894, Publ. Earthq. Invest. Committee, No: 4; Nola sulle repliche del gran lerre-
moto giapponese del 1854, Boll. d. Soc. Sism. Ital. Vol. I. |

¥ See Jour. Sec. Coll,, Imp. Univ. Tokyo., Vol. VIL.
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quake, I shall here test the accuracy of the above equation by calculat-
ing the numbers of the earthquakes at Gifu for 1898 and 1899 and by
comparing the results so obtained with the numbers of the 'éarthquakes
actually observed there durihg the same two years.

The middle 4-day of the year 1898 corresponds to

' a?:w1:4876,‘
while the middle {-day of the year 1899 corresponds to
x:oc2:5606.

If 9, and y, be the after-shock frequencies corresponding respectively to
2, and x,, we obtain from equation ( 2)
17,=0.0905
1,=0.678.
Denoting by n, and n,’ the theoretical total numbers of affer-shocks ab
Gifu for the two years, e may approximately put
n;' =365 %X 2x0.0805 =(86,
ny’ =865 x 2 x0.078=57.
Now.it is to be remarked that equation (2) has been deduced simply
ffom the observations at Gifu during the first 5 days and is not affected
by ordinary earthquakes or those which are not after-shocks of the
Mino-Owari earthquake. Hence, if n, and #, be the theoretical num-
“bers of all the earthquakes at Gifu during the two years under considera-
tion, we have
=2, +m, '
and nQ:nj + m, (3) ,
where m is the mean annual frequency of earthquakes at Gifu in

‘ordinary years, and may be'taken as being equal to 18. 3, as follows :—

Year Number of eqkes.

1888. . ... 20

1889, . ... L 19

1890, . ... ... .. 16
Mean.............. 18.3

We obtain therefoire
n,=66-+18.3 =84,
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"nz:‘5‘7+'18‘;’—""~ ;o

accordingly- n; 4+ n,==160.

Actually there were observed at Glfu in 1898 and 1899, 101 and 62
earthquakes respectively; or 163 during the two years. These numbers
agree with the calculated results as closely as possible ; equation (2)
being thus proved to be highly accurate. The monthly earthquake
numbers at Gifu between Oct. 1891 and Dec. 1899 are given in the
following table. | ‘ |

MONTHLY EARTHQUAKE NUMBER AT GIFU.

(Oct. 28th 1891 to Dec. 8lst 1891.)

“Moznth! . .
Yo 1. IIL. I11, | IV. | V. VI. | VII. VIII. IX. X. | XI. | XIL |{Sum
1891 ' | : 720[1086] 421||2227

1892 | 164| 114/ 87| 90| 54/ 30 85 52 107 47| 48 39| 867
1893 | 31| 20 52 59 32 12 18/ 13/ 20 19 16 16| 308
1894 | 62 14/ 19 8 5 16 19 19 12 6 29 20| 229
1895 | 21 17| 10 24/ 19| 18 8 10 14 18 6 7| 172

1896 | 120 9 4 9 4 14 17 16, 100 9 7 13| 118
1897 || 220 15 11 6 200 7 2 7. 8§ 9. 22 § 137
1898 6 6 9 15| 6 9 5 6 5 13 16/ 5| 101
1899 4 70 3] 12| 2 2 4 3 1 5 10 9. 62
Numbers of earthquakes during the successive 12 months :—
Nov. 1891 — Oct. 1892..... ...... 2287
,» 1892 — 0 1893.. ... P 363
» 1893 — 0 1894, ... 212
Ca 1894 — 0 1895...... ... ... 208
, 1895 — . 188G ...... . .... 111
,» 1896 — 0 A89T ... ... ..., .. 127
,  AN9T — ) 1898, .......... 110
, 1898 — 0 1899............ 64

Space variation of after-shock frequency. The Mino-Owari earthquake
was most violent in the Néo-valley, whence the epifocal zone, marked

out by faults, depressions and shears of the ground, extended omn the
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south to the villages of Takatomi and Higashi-Katabira in the eastern
part of Mino, and on the north tothe villages of Nukumi and Kumanoko
in the province of Echizen.* . The most active centre of the after-shocks,
hoWever, was not in the Néo-valley  itsalf, but was situated in the Mino-
Owari plain to the west of Gifu.. |

The space variations of after-shock frequency for the two months of
November and December, 1891, are shown respectively in Fig. 2 and
Fig. 3, where the red curves are the iso-frequency curves. Thus, for
instance, the curve marked 10 in Fig. 2 counects those places where ten
carthquakes were obselved dunng November 1891. In Fig. 2, there
are six curves corresponding to the earthquake numbers 5, 10, 20, 50,
100 and 200 ; while in Fig. 3 there are three curves corresponding to
‘the numbers 5,20 and 50. The curves arle._beise'dion the original earth-
quake reports collected by the Central Metebrobéic;xl Observatory and
refer to the total monthly numbers of earthquakes observed at the vari-
ous” places, Jincluding also some which ‘were 10t after-shocks. These
latter are, however, very few in number and may been glected i1 com-
parison to the great number of the after- shocks.

Fig. 2. The iso-frequency curve (200j, which includes the. most
active centre of the after-shocks, extends over the Mino-Owari plain,” a
bo'rtion of the eastern pdrt of Mino and the north-western corner of
Mikawa, the average radius of the curve being about 40 km. . The form
of the iso-frequency curve (200) is:somewhat irregular, but the curves
(100)—(10) are regular in form and b‘eéome more neaﬂy circular as their
radial distances increase ; the point €, which is approximately at their
common centre, being situated immediately to the west of Gifu and
coinciding with the most active centre of the after-shocks as already
referred to. The eccentricity of ‘the point C with respect to the iso-

frequency curve (200) indicates that the after-shocks originated from

F See prof. B. Koto's memoir, Cause of the grext'earthf_;uake in Central Japan, Oct. 28,
1831 Jour. Se, Coll., Imp. Univ. Tokyo, Vol. V; snd my Note on the great Mino-Owari earth-
.qualce, Publ. Earthq. Invest. Committee, No. 4. - ' S
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the different parts within the curve,-while the. strongest. among them
originated at the point C. . _ |

- The after-shock frequency decreased rapidly with the increase of the
radial distance as will be seen from' the following table, which gives the
mean radii’ of the iso-frequency curves (100)—(5) directly measured

from the map.

I.Qo-frequency Menn surface radius. Mean radins of Value of y,

. - £ of iso-frequency iso-frequency calculated from
curve o curve. curve=r. equation (4)
100 eqkes 78 km 80 km 111

50 113 115 48
20 160 161 16
10 180 - 181 10

5 . 200 201 . 6

To consider rigorously the space variation of after-shock frequency(=y,
given in the 2nd column of the above table, it is necessary to determine
the depth, or mean depth, of the seismic focus and find out the distances
of the iso-frequency curves from the latter. Now, inferring from the -
intensity distribution in the meizoseismal area, the mean focal depth of
the Mino-Owari earthquake seems not to exceed about 20 km. The
numbers represented by 7, in the 4 column, are the mean radii of the
iso-frequency curves obtained under the supposition that the mean foecal
depth was 20 km. In this case, however, there is no marked difference
between the surface radii and » thus found.

The relation between 9 and » is graphically shown in Fig. 4, which
may approximately be represented by the equation -

log y=2.89 — 7 x0.0105 (4)

In Fig. 8, which indicates characters similar to Fig. 2, the iso-
frequency curve (50) is irregular in form ; but the other two curves are
more or less circular, with their centres approximately at the point
marked C'.
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Appendiz.  Earthquakes observed at Nemuro.

The following table is a list of the after shocks of the Hokkaido
Earthquake of mareh 22nd 1894, instrumentally observed at the m=teo-
rological Ob ervatory of Nemuro, between the above date and Dec. 31st
1900. A short note on these after-shocks has been given in the Publ.
Earthg. Invest. Committee, No. 4. |
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EARTHQUAKES OBSERVED AT NEMURO.

D&té.
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‘Time of
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EARTHQUAKES OBSERVED AT NEMURO. - (Cont.)

Date.
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EARTHQUAKES OBSERVED. AT NEMURO. (Conl.)
Date. - Time of . Date. Time of
e Intensity. : ' Intensity.
Day, Month, Year. | - OCCUlTENce, Day, Month, Year.| OcCcCurrence.
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EARTHQUAKES OBSERVED AT NEMURO. (Cori.)

Day, Month, Year.

Date.
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EARTHQUAKES OBSERVED AT NEMURO. (Cont.)
Date. Time. of Date. Time of
‘ Intensity. ' Intensity.
Day, Month, Year. | OCCUrrence. Day, Month, Year.| OcCcurrence.
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EARTHQUAKES OBSERVED: AT NEMURO. (Cont.)

Date. Time of " Date. . Time of
Intensity,|

: - Intensity.
Day, Montl, Year. occurrence. Day, Month, Year. occurrence,
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e » 3.05.45 ” » e i 7.02.40 , ’
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o . | 6.86.40 S o | 7.49.80 pm. |
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y , | 9.36.00 , |Slight.|1 IV, , | 1.27.22 am.
» , | 9.41.00 N , | 2.03.50 , | Woeak.
N , 111.24.20 o |, L | 2.43.45 .,
28 , | 2.11.10 am. P , | 8.23.09 pm. | Slight.
» .- | B3.87.30 . 12 , | 0.09.25 am. | Weak.
» , | 4.20.17 A , | 2.48.05 , |Slight.



EARTHQUAKES OBSERVED AT NEMURO.

EARTHQUAKES OBSERVED AT NEMURO.

(Cont.)

39"

Day, Month, Year.

Date.

Time of

occurrence.

Intensity.

Day, Month, Year.

Date.

Time of

occurrence.

Intensity.

2

3

3

2

7

4

99
2
kY
29
2

27

2
7

)

PP

2

»

2

2

2

b2

»

2?2

IV, 1894,

99
3]
9
99
2
2
3
2]
)
2)
2
99

2]
Y
I
})
”
2]
2
99
2
2
‘37
i)
5
29
I

»

2»

b

b

2

23

b2l

22

3

b3

b

2

2

2

»”

2

b

22

2

2

2.
8.
5.
6.
8.

10.

Pt
=

©O© @

=
—

Ll P

SR

S I S N N

49.
36.
53.
47.
07.
.24,
. 58.
38.
. 22,
43,
46.
.44,
51.
. 26.
56.
33.
43.
30.
36.
31.
10.
31.
. 16.
.12,
. 18.
. 03.
. 13.
. 25.
. 29.

05
30
50
40
02
10
05
14
40
30
50
00
11
17
55
10
13
09
00
03
50
14
43
50
20
00
10
40
00

.pm.

2

2

pm.

»

3

am.

bR

2

pm.

b4

am.

2

pm.

2

al.

pm.

»

Slight.

Weak.

»

Weak.
Slight.

b2

2

Weak.
Slight.

3

8

2
»
2
12
.

b

IV, 1894.

b4

»

b

32

2

32

bl

b

b

2

2

2

22

23

b

2

bl

2

29

5

2

3

29

b

3

b

2

22

2

2

11.
11.
11.

DO

PHE® ® N

10.
10.

11.:

o L w o

| 10.

= o

e » o

. 36.
45.
16.
25.
.30 pm.
.20,
.30 am.
.36,
.27 pm.
.10
.25
.58
.50 am.
.35,
.25
.30,
.00 ,,
.49
.00
.20 pm.
.45 am.
. 30 pm.
.50
.50 am.
.40
.46 ,,

. 37
.06,
3. 05

40 am.
16 pm.
10 am.

45

»

2

»

b4

bR

b

2

»

Slight.

2

2

Strong.
Slight.

2>

2
2

b

Weak.
Slight.

b
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¥. OMORI:

EARTHQUAKES OBSERVED AT NEMURO. (Cont.)

Date.

Day, Month, Year.

Time of

occurrence.

Intensity.

Date.

Day, Month,b Year.

Time of .

ocecurrence.

Intensity,

12 IV, 1894

b3l 5 3

]_E; 2 2

b 2 2
b 2 2
b3 Eh »
22 3 23
by 2 2

b3l b 2
]'53 b4 »
3 2 ‘ 2
22 b 2

16 ,,
’9 > ’”
17, »

s, -,

29 b 5

2 b3 I

b3 b5l
b3 2 b2
20 . .
b3 29 b5l
21 .,
b b3l b3
22,0 .,
28 b2 . 2
3 b3l b3
b3l 2 b3

10.

PO 0O H ST © MO O N

e el el
S = O

11.

6.
7.

N ow oW N

45.
. 39.
16.
. 09.
.12,
45.
24.
. 52,
. 06.
. b5,
. 36.
. 02.
. 16.
. 49.
28.
5.15.
. 29.
. 04.
.54,
. 00.
. 28.
. 03.
27.
11.
31.
. 35,
27.
27.
1.21.

58 am.
50 pm.
46 am.

36
40
14
20
45
30
09
15
00
00

25,

38
02
06 ,,
08
40
20
45
40
25
35
17,
40
30
40

b

00 pm.

23 .

pm.

am,

pm.

am.

 Slight.
Weak.
Slight.

2
b3
23

2

Slight.

2

Weak.

Slight.
Weak.

2

Weak.
‘Slight.

» s

2

23 IV, 1894.

b ”» 2

izét 2 bl

2 b 2
33 93 "9
5253 2 2
b ;’ b
39 3 2»
27, .
b 9 2
4
b 23 2

5353 2 3

b4 2 b

izga 2 : 2
2 2 »
bR » »
23 b3 23

30 ,, .
29 2 2

53 ” .9

,
2 » 3]

Slight.

b » b
b » b

2] 99 2]
x4
0 23 2

(3 2 2

4.
11.

PO =1 W O B O © W o K

1

et

—
!..L

=

11.

N N T S e

S

w O » >

35

15.
01.
. b4,
11
. 09.
. 50.
. 06.
. 46.

.00 pm.
37.

25 ,

15,45 am.
.54.51 ,,
.53.00

b

12,
26
31
00
55

bl

12
.00
.32
11
N
.01
45
.45
40,

2

3

.40 pm.

20,
.20 -,
19,
.40
13,

.00 pm.

»

pm.

am.

0C pm.
30 am.

pm.
am,

pm.
am.

am.

Slight.

Strong.
Weak.
Slight.

Weak.
Slight.

A

’
[T
22
9’

Weak.
Slight.

b2 4
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EARTHQUAKES OBSERVED AT NEMURO. (Cont.)

41

Date. Time of Date. Time of |
Intensity. Intensity.
'Day, Month, Year.| OCCUITEnNCe. - | Day, Month, Year.| oOCCUrrence.
6 V, 1894.| 4.39.03 pm. | Weak. {22 V, 1894.| 8.24.21 pm. | Weak.
8 ,, |110.40.00 am. |Slight.|24 , | 4.23.57 am. |Slight.
9 » | 8.33.28 pm. ” y s 7.48.40 , ’
10, ” 4. 38.27 am. | Weak. |26 |, . 2.41.49 ,, Weak.
5 ” 4.58.16 , |Slight.| , 7.20.35 ,, ’
v s " 4.59.17 , |Weak.|, ,, ,, | 10.54.26 pm. |Slight.
. » | 8.59.00 pm. |Slight.| 1 VI, 1894.| 3.2L.50 am. | ,
o " 9.45.00 ,, ” o e 5.15.10 ,, | Weak.
12 ’ 4.04.18 am. ) p . 7.01.15 pm. '
» ”» 7.056.30 ” 2, " 2.33.00 am. | Slight.
5 5 110.21.15 ’ p ., 111.52.03 »
14, ”» 0.15.31 pm. | Weak. | 5 ,, | 0.23.55 pm. | Weak.
5, » 5.30.48 am. |Slight.} 6 s 5.45.45 , | Slight.
o e ” 8.84.11 , ” 7T, . 5.03.40 ,, "
o ,» (11.11.11 ’ 8 . 7.36.05 am. )
16 ' 6.59.00 ,, ) y " 0. 26. 356 pm. '
7, , 111.26.16 ’ 9 s 9.02.48 am. )
3 ’ 3.45.45 pm. ’ o , 110.33.85 , ’
v % ’s 6.49.50 ’ p s ., 4.51.55 pm. '
19 ,, ) 4.16.56 am. | Weak. |10 | s 4.24.05 am. »
w s | 5.44.10 pm. |Slight.|, ., | 7.40.10 , .
v ’ 7.52.50 ’ A . 6.23.00 pm. ’s
2 , ., | 5.0L30 , N L . | 8.30.40 am. | Weak.
21 , 2.16.46 am. ) 12, . 8.16.26 ,, Slight.
22, ’ 2.22.30 ,, |Weak.|, ., . 2.33.20 pm. | Weak.
5 » 2.387.10 ,, | Slight.|, ,, ,, 110.42.21 | Slight.
w . | 58503 . 1, | 60035 .
w |l 9.53.02 T , |1L.17.47 am. |
5w ,, 110,12, 32' ’ ’ s s ’ 6.29. 36 pm. | Weak.
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S

F. OMORI :

EARTHQUAKES OBSERVED AT NEMURO.

(Congt.)
Date. Time of Date. Time of
Intensity, ' Intensity.

Day, Month, Year.| OCCurrence. Day, Month, Year.| oOcCcurrence.

19 VI, 1894.| 1.26.25 am. | Slight. |19 VII, 1894.| 3.41.51 pm. | Slight.
5 s v 5.49.43 pm. | Weak. |20 ., ’ 8. 386. 51 am. "

s a ’ 0.33.58 ,, |Slight.}, ,» |11.45.45 pm. s
22, ’ 6.55.43 ,, | Weak.|, 6 ,, ,» [11.50.35 ,, | Weak.
25 ,. 111.37.12 am. ’ 21 ’ 9.57.48 am. | Slight.
26, " 0.35.00 |, ’ v » 0.10.25 pm. .
»o ,» | 5.58.31 pm. | Slight.| ,, , 110.29.25 .
21, ” 7.21.20 ,, ’ 24 s 9.28.01 am. ,
28 ,, . 2.05.00 am. | Weak. |27 , (11.09.12 ’

»o " 3.02.01 , |Slight.}28 ,, s 3.13. 07 pm. .

$ o s » [11.15.00 ,, " 30 " 7.50.40 ,, ”

p ,» |11.05.00 pm . 2 VIII, , | 2.57.20 ..
29 » | 9.42.52 am. N 5, L | 5.59.25 ,, | Weak.
30, | 4.44.43 - 4 , | 7.82.00 am. | Slight.
o ” 5.18.48 ’ N s 4.33.10 pm. .

1w » | 7.28.33 ,, » 10 ) 5.53.35 am. | Weak.
1 VII, 1894.|11.19.16 ,, ’s o s 3.27. 35 pm. | Slight.
2, " 0.13.55 pm. ' 11, ., 4.46.15 am. )
o ”» 3.43.30 ,, | Weak. |12 ,, |11.47.46 ’

»wo o » (11.34.05 ’ 18 ’ 3.57.50 ,, ’

5 ’ 5.06.00 ,, ' s e . 4.31. 35 pm. | Weak.
T, , | 1.21.13 . |19, , | 6.49.05 ,, |Slight.
8 " 1.09.55 am. | Slight. {256 ,, , | 3.12.43 am. »
v, | 1.86.56 N . |11.21.30 pm. | Weak.
19 , | 0.51.40 , | Weak. |27 , | 1.55.34 »
o ’ 7.02.45 pm. ” 28 ,, ,, |10.57.05 am. | Slight.
13 ' 3.03.20 ,, |Slight.}, , 110.59.30 .
14, , | 6.51.45 ,, [Strong.|,, ,, ” 1.08.30 ,, »
8, » 6.256.59 am. | Slight. {30 ,,  ,, 7.03.10 ,, "




EARTHQUAKES OBSERVED AT NEMURO.

EARTHQUAKES OBSERVED AT NEMURO.

(Cont )

~Time of

Date. ‘ Date. Time of
. Intensity. Intensity.
Day, Month, Year. | OCCUITENce. . Day, Month, Year. occurrence.

30 VIII, 1894.|11.26.45. pm. |Slight. | 4 X, 1894.| 2. 44.10.pm. | Weak.

1 IX, 2.44.40 am. ) 5 ’s 4.15.59 ,, Slight.

o , | 8.17.20 . e . | 8.18.15 .

o ., | 03829 w 1w » .| son1s |

L . | 2.01.35 N . | 0.25.00 }

o , | 7.13.00 ., 18 . | 6.16.29 . .

5 » | 4.52.00 pm. . 1o , | 7.41.40 ., .

L , | 6.26.25 , |12, . | 8.88.43 .,

o ., | 8.15.20 . |13, . | 8.55.00 .,
¢, . | 1.07.05 , |Weak |14 . | 5.05.20 am. .,

7, . | 7.59.00 ,, |Slight.|15 , 110.22.04 .

. ., | 2.57.02 am . |16, » | 7.58.18 pm. i
Y .| 8.46.20 S ST . .21. 30 am. .
o , | 0.34.40 pm N I » |10.87.49 pm. .

9 ” 3.15.45 am ’ 8 ’ 7.10.00 am. ’
10. , | 9.27.38 pm . 119 s | 2.04.15 pm. | Weak.
14 ., 111.10.54 N . | 2.10.26 .,
16 ’ 8.17.40 am. ’ 21 ’ 6.50.32 ,, Slight.
18, , | 4.49.30 ., |23 » | 8.49.89 am. | . ,,
19 , | 0.44.15 N L | 4.30.23 .
21 , | 0.31.03 ,  lee ., | 1.19.54 .,
2 , | 8532 pm |, |, . . | 25545 )
26, ., | 2.57.07 N . | 8.32.00 , .,
29 , | 6.05.00 . 12, » | 4.85.00 pm. .

2 X, ’ 2.39. 50 am, ’ 30 ’ 9.17.25 am. ’

y s | 0.49.19 ,, |Weak.|5 XI, , |10.44.14 pm. .,

S, » | 8.07.00 , |Slight.|]7 » | 9.11.84 am. .,

4 , | 7.59.10 . ., . 111.20.51 .,

y , 111.39.46 N , | 4.83.18 , | Weak.
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EARTHQUAKES OBSERVED AT NEMURO.

F. OMORI :

(Cond.)

Time of

Date. Time of Date. \
v Intensity.|. Intensity.
Day, Month, Year. occurrence. Day, Month, Year. occurrence, :
14 XI, 1894.| 6. 04. 00. am. Slight. 121 I, 1895.| 6.37.00. am. | Weak.
W s . | 31900 pm. |, 122 , | 1.85.18 pm. | Slight.
15, , | 1.08.35 am. . 124 , | 6.20.15 ,
17 L | 8.08.58 N . | 6.20.56 .
18 " 5.04.10 pm. | Weak. {27 » [10.40.20 am. .
19, Y 2.44.59 am. | Slight. {29 " 3.44. 35 pm. s
°0 . , |10.14.41 . 180 . | 5.86.05 am. .
21 5 111,11.20 pm. N 8§ II, ,, |11.00.00 ,, ”
22 , | 8.85.50 am. . 9 . | 5.88.30 )
27, L | 3.47.15 . 115, . | 1.20.00 .
o . | 6.42.03 pm. ’ 19 " 0.23.45 ,, ’
28 L | 1.03.45 am. | Weak. |20 . 111.43.19 .
29 . | 1.45.40 R £ R » | 3.19.18 pm. .
2 XIf, , | 4.29.20 , | Slight.{22 , | 6.45.00 am. .
. L 110.02.00 . les . | 4.50.10 .,
4 . | 2.40.00 N D . | 7.50.40 y
» oo » 4.28.00 ,, ” 24, » 3.15.30 pm. "
. , | 9.27.50 , N 5 I, , | 4.48.00 .,
T, . | 4.51.406 . T, , | 7.22.40 .,
8 , | 11.54.50 pm. ’ 10, ’ 5.24.12 am. .
16 , 111,40, 05 am. ’ 11, ’ 3. 04 08 pm. ,
5y ' 3. 30.00 pm. ’s 12, ) 2.33.00 am. ’
. L | 9.32.42 N . | 5.89.95 y
17, ’ 7.11. 22 am. ’s 15 ’ 4,57.17 pm. | Weak.
19 ., | 5.05.15 pm. . 117, , | 4.33.49  |Slight.
2 I, 1895.| 4.39.10 am. , 120 , | 0.80.56 .
» . | 6.56.49 . 122, . | 7.09.80 .,
17, ., | 5.54.00 pm. . |25 . | 9.20.88 )
20 L 0.03.2 . 129 ., . | 5.20.06 .




EARTHQUAKES OBSERVED AT NEMURO.

FARTHQUAKES OBSERVED AT NEMURO.

(Cond.)
Date. Time of Date. Time of
. Intensity. Intensity.

Day, Month, Year. occurrence. Day, Month, Year. occurrence.

3 TV, 1895.| 2 05.45.am. |Slight.| 5 VI, 1895.| 9.52.50.pm. | Slight.

U ’ 8.53.30 ,, ’ 7T ., ” 4.49.25 am. | Weak.

e ’ 5.48.18 pm. | ,, 12, ,, |10.47.57 pm. | Slight.

5 , | 7.81.30 . 125, . | 4.20.20 am. | Weak."

I L | 7.47.50 . lee . | 3.50.80 pm. | Slight.

7 . 4.52.24 | | Weak. {30 ,, » | 0.16.25 am. ”

; , | 3.06.34 am. |Slight.| 2 VII, , 11.46.10 pm. | ,,
15 L | 9.55.37 . 13 . L | 4.82.20 am. | ,,
16 L1 6.25.00 pm. | T, L | 8.48.42 .
17, . 110.18.22 am. . 17 o, |.2.59.46 pm. |

Y ls3t40pm |, 118, | 7.54.37 am. |
25 . | 6.17.00 am. . |19, L | 9.49.20 ,

. L |11.37.09 SR 15 . | 8.19.19 pm. | Weak.
o7 ., | 83210 Codes L | 9st41 | Slight.

w1 8.50.00 pm . 128 L | 2.27.30 am. |

..., |10.35.00 . 181, L | 1.20.15 ,, | Weak.

1V, . | 6.18.20 am. . | 3 vir, ,, |10.19.30 pm. | Slight.

3, L | 4.86.12 pm N B , 111.43.05 y

4 Lo | 48500 I VR , | 8.55.40 am. |,

5 ’ 6.47.59 am. ’ 6 ’ 0.27.20 , ’

8 L | 500,00 pm. |, |13, L | 02305 y
14 . 4. 33.10 am. » 7, , | 9.47.30 pm, | Weak.
19, . | 7.27.55 pm. | Weak. |19 ,, . | 9.5L08
21 ,,  ,, |10 40.30 am. |Slight. |23 ,, ’ 0.02.30 am. |Slight.
22 ., ,, | 6.88.29 ., ’ 25 ,, |10.04,25 pm. | Weak.
25 , | L5153 L, |, |29 , | 8.47.50 , |Slight.
2T, , | 8920l pm | , |61IX , |10.03.32 am. | *

1 VI, , [10.40.05 am A A L l10.23.21

o ., |10.00.00 pm. N 9 , | 7.53.20 , ”
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F. OMORI:

(Cond.)

EARTHQUAKES OBSERVED AT NEMURO.
Date. Time of Date. Time of

Intensity. o Intensity.
Day, Month, Year.| oOcCcurrence. Day, Month, Year.| Occurrence. :
10 IX, 1895.| 9.42.44. pm. |Slight. 10 XII, 1895.| 7.29.41 pm. | Slight.
13, 5 | 2.29.40 ’ 13 ) 9.47. 57 am. s
Y . 110.00.15 , | Weak [15 L | 2.55.59 )
15 ,» | 2.20.52 am. |Slight. |16 L 115156 .
19, ,, 1.12.58 ,, Wealk. {17 ’ 3.52.30 ,, .
20 , | 5.46.54 pm. | Slight.[18 L | 45400 .
24 . | 4.29.06 , le2 ., | 3.86.20 ,, | Weak.
30 » | 8.21.30 am. " 1 I, 1896.| 5.44.54 , |Slight.’
8§ X, , |113.48 , |Weak |3 ., , | 9.03.00pm |
13, , | 8.36.00 pm. |Slight.| 8 . | 9.84.51 |
18, L | 8.14.45 - ,, . |24 ., [11.18.15 am. .
21 , |11.54.00 am. , |15 11, | 1.12.09 ,, | Weak.
e » 10.36.00 pm. » 16 ,, ,, 111.29.05 pm. | Slight.
26 ,, ’ 9.07.33 am. » 24 . 1.29.48 am. )
or L |11.50.13 , |9 m1 , [10.15.00 pm. | ,
28, ., |1L45.12pm | , |12 , . | 1.50.00 | gﬁgﬂt
30, ) 9. 49. 07 am. » 15 ,, ,, 110.44.30 ,, Weak.
N, , 110.42.10 pm. | Weak. |16 » | 3.08.10 am. |Slight.
4 XI, , | 8.82.27 , |Slight.|17 . | 0.24.05 .
6 . , | 05507 o e o, | 7.55.50 .
10 ., | 2.41.82 am. I Y , | 9.06.10 pm. | ,,
y 3 ’ 5.43.38 ,, » 2 1V, ’ 7.30.10 am. | Weak
. , |10.43.22 . |13 ., 110.10.20 pm. |
o4 . | 0.57.50 pm. | , |19 ., 110.53.55 am. | Slight
26, ” 7.40.20 am. ” v ’ 7.58. 25 pm. ’
4 XII, , | 1.34.27 pm. | , [30 . | 9.41.00 )
U ' 1.42.20 ,, » 2 Y, ,, |11.40.40 am. | Weak
5, ., |11.38.28 . |18 . . | 6.49.19 pm. |Slight
10 , | 392319 6 5.54.18

2




EARTHQUAKES OBSERVED AT NEMURO.

47

EARTHQUAKES OBSERVED AT NEMURO. (Cont.)
Date. Time of Date. Time of
Intensity. ' Intensity.
Day, Month, Year. | OCCUrrence. Day, Month, Year.| oOccurrence.
9 V, 1896.| 5.29.25 am. |Slight. {10 VIII, 1896. 9.57.10 am. | Slight.
10 , | 8.8%00 |, . |12 . | 4.08.02 pm. |
11, L | 9.22.30 . |16, . | 4.39.40 y
14, L | 0.58.40 pm. | ,, 22 , | 1.40.81 ;
11 VI, | 4.08.01 S . | 2.00.00 | .
14 L 110.59.20 , 128 , 111.07.22 am. y
15 L | 7.84.20 N 4 IX, , [10.20.50 , y
02 . | 7.39.80am. | , |6 ., . | 9.55.00 , y
25 » 0.66.13 pm. | Weak.| 8 ’ 6.25.18 pm. ”
2% . 110.10.80 , |Slight. |15 ., | 5.49.21 \
30 , 5.09.20 am. ” v e ” 6.04. 00 am. |VerySlight.
1 VI, , | 5.80.20 ,, , |17, . | 88310 , |Weak.
. ., | 9.00.00 pr. . 125 . | 9.03.45 pm. | Slight.
o . |10.06.00 I CT , | 5.15.00 am. |
sy , 110.13.00 ) 27T, ’ 4.57. 30 pm, ”
3 . | 5.44.00 am. , e , | 7.08.00 y
Yy L | 8.52.00 pm. | , |29 , 110.58.00
4, . | 8.12.50 am. , 22 X, ,, 110.80.45 am. y
. , | 8.50.20 pm. . 3 XI, ., | 8.55.54 .,
7, L |11.55.38 am. I L | 8.14.40 )
s ) 1.58. 45 pm. ’ 18, » (11.03.21 ,, |Strong.
9 ., | 859.920 am. | Weak |19 . | 5.12.16 pm. | Slight.
23 , | 4.51.98 , |Slight.|20 , 111.29.50 am. |
Y . | 7.55.58 . |2a . | 7.44.40 pm. |,
24 ” 1.16.07 ,, ) 4 XII, ,, 9.46.05 am. | Weak.
28 . | 3.18.10 A , | 6.55.41 pm. |
1 VIIL, , [11.50.46 . 5 , | 7.24.00 , |Slight.
2 . 7.01.40 , ’ 8 ’s 2.18.51 am, .
y , |11.16.10 , . 9 . | 9.51.55 ,, | Weak.
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F. OMORI:

EARTHQUAKES OBSERVED AT NEMURO. (Cont.)
Date. Time of Date. | Time of
Intensity. : - |Intensity.
Day, Montl,, Year.| Ogccurrence. Day, Month, Year.| oOcCcurrence.
12 XTI, 1896.| 7.08.35 pm. |Slight.| 5 V, 1897.|11.14. 09 pm. | Slight.
13, ., | 5.24.07 am. |, 6 » | 1.11.14 am. | Weak.
19, " 4.40.00 ,  |[verysugnt|23 ’ 9.24.05 pm. | Slight.
' 26 ), 8.56. 23 am. ’
31, » | 8.89.56 ,, | Weak.
4 I, 1897.| 7.26.29 am. {Slight.| 1 VI, ,, | 3.46.49 , |Slight.
s L | 1.22.30 I RV . | 8.48.58 .
20, ., | 8.48.05 oo s o, 111.09.25 pm. |,
., 110.39.53 Lo 113, ., | 5.85.00 .
23, ’ 2. 54. 45 pm. ’ 15 ), 6.11.45 am. | Weak.
20 II, , | 5.49.45 am. R b A . | 2.08.00 .
v ’ 7.58.27 pm. . 19 ,» [11.05.00 pm. | Slight.
o , | 8.00.35 , | Weak. |21 , | 1.53.30 .
21 ,, 1.0.00.10 ,, Slight. [23 ’ 1.50. 30 am. ’
23, ,, |11.31.55 am. ) 5 VII, 8. 26. 00 pm. .
25 , ., | 8.20.55 pm . e , | 5.18.18 Y
o TIII, ,, |11.29.10 N D7 . | 4.49.50 .
4 , | 0.87,41 am. ; 9 VIII, , | 4. 18.44 am. .
12, ’ 9.47.07 pm. , 4 ’ 1.24.30 ,, )
19 , | 4.86.10 ) 5 . | 9.12.20 .
23 . | 7.26.50 am. | , |7 . | 6.58.55 .
25 -, , | 6.05.00 L lee . 10.47.29 N
21 , | 5.01.50 ,, |Weak. |28 . | 8.57.12 .,
T 1V, ) 0.17.05 pm. | Slight.| 4 IX, ’ 1.43.55 pm. )
9 ., 110.29.30 am. L |13, , 110.23.00 .,
13, , | 5.10.00 |, ) 2 X, , | 9.47.00
. , | 7.28.10 Lo ler L | 9.04.00 .,
15 , | 8.03.13 ,, L, 122 , | 0.25.43 .,
29 . ., . | 8.17.48 I 7 . | 2.54.00 .,
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; Date. Time of Date. Time of

Intensity. Intensity.
4+ Day, Month, Year. occurrence. Day, Month, Year. occurrence.
195 X, 1897.[ 9.20.00 am. |Slight.|16 VI, 1898.| 9.25.00 am. | Slight.
le 7, | 9.40.20 , L olso ., 100730 pm. |
31 ., ., | 3.15.20 pm. |Weak. | 4 VII, , |11.04.00 | )
90 XI, , | 8.50.23 am. |Slight. |16 VIII, , | 4.54.12 )
)8, ., | 5.57.00 | Lolis o, | 0.59.50 )
1 XIT, , | 8.19.15pm. | , |2t , ., | 0.09.36 am. |
, y o | 6.02.00am. |, f19 IX, | 4.50.36 pm. |,
I N L A SR N D L | 90843 )
s, loosusr Lo ea L, 1 9.10.35 am. |
E 3 X, ’ 6. 50. 32 pm. ”
. 4 ’ 3. 568.50 am. ”
15 I, 1898.| 8.52.00 am. |Slight.[, L | 7.53.09 )
1w w w | 9.2600pm. |, |, . 111.19.57 pm. |
la ,,  ,, |11.48.15 y 8 ., 111.86.25 am. ;
0 ., ., | 15300 , oo, 21045 }
114 I, |11.56.00 am. I N E L 1.923.02 .
15, | 0.57.10 pm. | Weak. [28 . | 0.48.32 )
o, ., 9.30.00 , |Slight. 31 Lol 6.17.23 pm. |,
lg  IIL, ,, | 8.05.55 , |Weak.| 3 XI, ., | 3.41.47 )
4 1V, , |10.21.40 , |Slight.| 4 Lol dsar .,
28, | 8.37.03 am, N SV , | 4.03.85 ,, | Weak.
§26 ” » 1 8.23.19 pm. ” 16, " 2.29.11 Slight.
5 Vv, , | 7.57.3Lam | , |22 L 111.49.50 am. |
.., |10.07.00 pm. | ,, |12 XII, , |11.47.29 pm. |
9, ., | li132lam | ., |16 . 111.48.04 am. |
4, | 8.2809 , |Weak
8, ., | 5.25.4T , |Slight. |
6 VI, |10.57.24 . |9 1 1899.] 1.51.50 pm. |Slight.
'8, , l624spm | , |21 , |s57.0, §



F. OMORI :

EARTHQUAKES OBSERVED AT NEMURO. (Cont.)
Date. Time of Date. Time of

Intensity. Intensity,
Duy, l\Ionth, Year. OCQIITI'GHCG. Day, M:onth, Year. occurrence. ’
4TI, 1899.| 5.36.33 pm. | Slight. |11 VIL, 1899.| 7.13.49 am. |Slight.
10 , ., |10.34.25 am. |Weak |, ~, ., | 43834 pm. |
25 , | 6.11.58  |[Slight. |17 L [11.18.12 am. |
17 III, ) 3. 22. 03 pm. ’ v s ' 5. 30. 30 pm. .
21 L | 9.44.23 am. | ,, {20 , | 4.36.31 y
2% , ., | 0.35.18 , R . | 5.10.08 .
29 , ., | 0.01.48 Lo les L | 8.44.26 am. |
14 IV, ,, |11.14.38 . 181 , |10.51.58 .
5, , |11.06.37 L, lsvrr o, | 6.52.17 pm. |
23 , | 8.16.30 I R . | 4.46.42 .
27 , 10.81.23 pm. | ,, l10 , | 5.00.81 am .
28 . | 7.85.09 am. | , |16 . 110.16.81 pm: -.. ,,
8 V, , | 0.95.59 pm. |Stong.|14 IX, , | 8.40.04 , | |,
9 , ., | 6.25.56 am. |Slight.|15 |, . | 0.33.10 am. | Weak.
0 i 6. 15.42 pm, " 7, ” 4.55. 50 pm. | Slight..
19 . | 5.07.40 . 15 x ., |92 .
31 . | 132,50 .- 16 , | 1.17.09 am y
A Lo 81111, Lole ., ., | son45 y
5 VI, , | L5L10am. | , |10 , 111.04.09
w . | 84104 . |18, | 30358 pm y
. . |10.57.40 . les . | 8.27.31 N
7, , 110.09.80 , , 181, ., | 8.45.50 am. ”
18 , | 21348 pm. | ,, |, . . | 5.4819 y
19 , 110.98.15 S 18 XI, ., | 9.48.45 pm. N
2  , . | 517.15 , |, | 48035 y
1 VI, , | 4.17.38 Lo, | 85610 ., |Weak.
% . 110.85.35 am. | , |18 . | 4.0L.2¢ , |Slight.
6 ’ 8.38.01 ” 22 . 6.37.00 am. | - ,,
10 . | 5.3410 pm. | , |22 , | 6.51.30 pm. |




EARTHQUAKES OBSERVED AT NEMURO.

EARTHQUAKES OBSERVED AT NEMURO. (Cont.)

Date. Time of
' Intensity.
Day, Month, Year. occurrence.

96 XTI, 1899.| 7.41.41 am. |Slight.
29. XII. ,, | 5.45.23 pm. |




Fig. 1.

Time Variation of the Frequency of the Mino-Owari
’ } After-shocks. (Gifu).
{w—;Time, (unit 12 months.)

2400

y =Number of earthquakes at Gifu during the 12 months denoted by =.

- o

2100

1800

g1

| {1

1500

[ et

1200

=
-
|t

el

900

=

600

-
I — il
ot -

N,
300 -

i

0
1891,X1-1892X 1892l

-1893,X 1898,XI-1894X 1894,XI-1895X

&z
1895,X-1396X 1896 X[-1897X 1897,X[-1898X 1898,XI-1899X
~ (The dotted curve, which is a rectangular hyperbola, has been drawn
. through the meun points.) '
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Fig. 4. Space Variation of the Frequency of the Mino-Owari
After-shocks, (Nov. 1891.)
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r=Distance (m Km) from the epicentre of the after-shocks.

y =Number of after-shocks corresponding to the distanee 7.



