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1.—SEISMIC DISTURBANCES AND THEIR FREQUENCY.

During the year 1888, the total number of earthquakes which
occurred in this country was 630. A glance at the map shows
the distribution of these earthquakes throughout the country,

Among the areas shown by deep colours in the map the fol-
lowing provinces were most frequently disturbed,—Musashi,*
Shimozuke, Satsuma, Kazusa, Hitachi, Shimosa, Iwaki,
Bungo, Rikuzen, Sagami, Mino, Iwashiro, Nemuro, Kushiro,
Kii, Shinano, Mutsu, Owari, Kai, Mikawa, Kozuke, Bizen,
Bitchiu, Suaruga, . Aki, Mimasaka, Yechigo, Awa, Iwami,

* In Tokyd, Musashi, we bad 101 earthquakes this year. Such an enormous seis-
mic frequency in Tokyé is partly due to the fact that even very feeble earthquakes
were clearly observed by means of delicate instruments set up in the Meteorological
Central Observatory. Siwilarly in any other provinee which might happen to have
similar instruwents, we might detect many feeble earthquakes which otherwise
might be unrecorded.
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Rikuchiu, Hiuga, Oshima, Uzen, Ugo, Iyo, Hoki, Harima,
and Iburi. ‘

Each of these provinces had more than five earthquakes
during the year. As regards the white parts in the map which
include Kitami, Teshio, Yechigo, Yetchiu, Noto, Kaga, Buzen,
Chikuzen, Hizen, Higo, Chikugo, Bango, Iki, Tsushima, Oki,
and several islands, we do not hesitate to state thatif they were
not absolutely free from earthquakes, they were affected very
little and the same state of things prevails year after year. It
may be noticed that in Satsuma we had a greater frequency,
and in Nemuro, a less frequency this year than in 1887, On
the whole, the provinces along the Pacific were very often
visited by earthquakes, while those along the Japan Sea, were
comparatively free from them; and the central mountain range
starting from Mutsu and running S.W. afforded, as during
preceding years, a remarkable line of demarkation with regard
to the distribution of seismic activity in this country.

2, —NuMBER OF EARTHQUAKES IN EACH SEASON.

The following table gives the number of earthquakes record-
ed during each month of the year 1888 : —

Months. ¢ & ¥ F 5 £ 2 ® £ 5 35 ¢ £ 8§
S e 2 < 2 5 5 < 4 S8 z 4 & <
Frequency. §3...97...46 ... 42 ... 69 ... 40 ... 40 ... 34 ... 42 ... 47 ... 85 ... §3 ... 630... 52.§

Thus the total number of earthquakes this year was 630.
The maximum frequency occurred in November, while the
minimum was in August. The following table gives the fre-

quency in each season :—

Spring Summer - Autumn Winter
Seasons. March, April, June, July, Sept, Oct., Dec., Jan., Total. Average.
May. August. Nov. Feb.

Frequency 157 114 174 185 630 157.5

The maximum seismic frequency occurred in winter, while
the minimum was in summer.  If we divide a year into the
hot and cold seasons we have ;—

Hot Cold
Season. {from April to Sept. (from Oct.to March  Total. Average.
inclusive). inclusive).

Frequency .........267............363............630............315.0
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3.—NUMBER OF EARTHQUAKES IN EACH Hour.
The following table shows earthquake frequency  in each

hour

0€9 gz 9z €€ 1z of €z vz Yz S€ Lz zz zz 9z Sz 61 Sz of ve Lz €€ Lz 6z gz Yz [eio],

[ R Y R R TN L TICHNINP STTP RTIE SILPTILE SILY SIOMNNS RLLE 220
mw SGeegeer 19T e fene L frespreeGuargeengenGee
u.v.:.v... ciegranprergeeeetrgenCon
gtz — 1Lz

) ...m....v:.*...m...m... .hOQEDO@Q
N....v...u...m:.m:.w TIIQUAAO N
CrergrergeniCenngrang aen 1240100

e Greegeerpereges
[4
1

e prtpttte— gttt

[PARS SN

z'**1 *1aquwoaldeg
cee prerprergreteee umswséﬂ

e gttt —

N

T
g
C— 1

rzeol grtztthrz e ......\Aﬁs

mmum»—n'

(4

e g — gt punf
1
¢

Cosngeerges

(4
€
14
k4
(4
EATSXLPALED Ui ATDM SO R PR T §
S
€
S g grepr— 1o udy
I

. N...m...n...ll I — m...m... Cer et seeene 20.52
M...N... 1 ...'v....v...m...‘v... (AL ALl .v... ver e ...M...m... ...%.aﬁﬁ._ﬂvrm”

m...@....v...m...m... . TE SALT LITS SITE RTTE RTTY <L Pr, N...H....v...m...w...m \A‘:wszvm_..
grir 1101 016 6-3 gL L9 g¢-§ §F +-£ €z z1 rogrirrvororb 6-g g4 L9 9§ §-F ¥€ €z o1 1-0°'sInOH ‘SYIUOW

z

— €'z
z o A &
b A z= g e
GG 1 rergee
e @ m BRSNS SALF A A
BEARS & g S
b ShiF A ger— GG
1 SRR 11 €
g I

*NOON ¥3LiY ‘NOON T¥04



58 REPORT ON SEISMOMETRICAL OBSERVATION

From the above we see that the greatest number of earth-
quakes occurred between 3-4 p.m., and the next maximum
frequency between 4-5 a.m, and between g-10 p.m.; whereas
the minimum was between 9-10 a.m. and between 8-9 p.m.
If we took 6 o’clock as the limit between day and night, we
should have at night a greater number of earthquakes than
during the day by 26. '

4.—ARrEA oF Srismic DISTURBANCES AND INTENSITY.

The area shaken by an earthquake varied from a mere local
tract up to an area of several thousand sq. 7, depending chiefly
on the intensity of the shock. In the following table, the num-
ber of earthquakes during the year has been classified according
to the size of the area disturbed :—One square 77=5.9 sq. miles

Area. g8 5 E 5825 v d g g 8 8%
SLE<T=EEA A2 208z Aa8 <8

Over 1,000 square ti .,.,... 2 6 3 8 5 3 2 X 2 I 7 4 44 3.4
1,000-X00 square 7 ... 8 15 7 2 16 9 10 8 4 6 9 I 104 B8N
Under 200 square 7i, 43 56 36 32 48 28 28 25 30 40 60 41 482 40.2
Total..ooiviiveincnn 53 77 406 42 69 40 40 31 42 4% 835 §3 630 5.5

From the above we see that out of, 630 earthquakes, 482
only disturbed areas less than 100 sq. 7z, 104, areas of 100—
1,000 sq. r#, and the remaining 44, areas of over 1,000 sq. 77,
Among the last 44 earthquakes, 2 shook an area of over 5,000
§q. 77 or about one-fifth of the empire, and another shook
over 9,000 sq. #Z or about three-eighths-of the empire. It may
be here mentioned that the last earthquake shook a greater
area than any that have been recorded since the commence-
ment of these observations in Japan in 1884.

5.—NUMBER AND INTENSITY OF EARTHQUAKES IN EACH
Province.
The number and intensity of earthquakes in each province
during the year 1888 were as follows :—
Provinces. Frequency. Severe. Moderate.  Feeble.
Musashi,.occoo ot IOT ciiiiiiee 5 viviviine 19 wevviens 77
Shimozuke ..o.ooos 56 tivvvess 2 ciiiiiins 3 cieeeceen 51
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Provinces. Frequency. Severe. Moderate. Feeble,
Satsuma .ovvevnieees 48 tiiviiies I iiiiiiiee 7 i 40

Kazusa .oviviinnee 39 viiviiens ™ ciiiiees 5w 34
Hitachi .iivvviiiiee 35 ciiiniinn 5 sinienes I3 siiiineee 17
Shimosa ....oeeveer 33 wveerveer 0 ivivins 160 iiie II
Iwaki ooiovviiiiiiene 30 viiveeens ™ wiineenn I3 i 17
BUngo  oovvivies 24 eeereie Ioaiines 5 sieenenn 18
Sagami .o.ieiinnne 22 e I i 190 i 12
Rikuzen .......oovvh 22 csiiines 2 aiinn IT e O
Mino .ovvvvvvenneens I9 s I oviinenns 14 i, 14
Iwashiro ..oovevvins 160 ciiivees I i I s 4
NEMUIO vevrrrrvrres 16 ovveree — cveveesre 2 sverernns
Kushiro vvvvennes I6 ciiiiis — cvivnn I sivavens
Shinano ......ceovee I5 tiviiieer I owvsieens I2 piininns
Mutsu  oovcvininee I5 siiinennn T oaiiinen 7 e
OWATT vovviivinenses T4 vervir s ™ diveenenn 8 wvvvnnans
Kai i I3 tiiiiie 2 aniinnn 1
Mikawa .ouvevinne IT siiiine ™ siiniiees

Kozuke ....oeev voe IT srvrivens oI serreene

Bizen ...oviviiiienn 10 tiiiinis m veiesenn

Bichiu......coeenen.
Suruga ...
Mimasaka .........
Yechigo ....ooceeuns
Awa e,
Iwami....oovininnn
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Provinces. Frequency. Severe. Moderate. Feeble.
Iburi e 3 i, 2

Iga s 5 i — i — i 5
Yamashiro ocvivee 5 i — s 3 eeenn, 2
Tamba .....cooioh 5 viiiiis = w3 eeeiians 2
Ise v 5t T L, .3 RO |
Tajima oocviine 5 cvvies T oavviins — e 4
Idzu s 5 s T 3 e T
Higo oiiviin 5 I i T 3
OsumiLioiviiiiiss 5 viviivies = vviiivnr A vvvanenns I
SUO covvveieeiiiiiir 5 e = veveneene T 4
Hizen ...ocooiviiis 4 civiieies — tiiviiiis 3 vevennan. 1
Bingo ciiiiiiiiiiis 4 s = e 3 i 1
Inaba iiciivviiiins 4 v = v 2 e, 2
Tango.cviviiveiiiie 4 vivviiiee I ovvvieins 2 siiiienn, 1
Totomi .iccivvvins 4 veeiiiis — iivieee T e 3
Hitaka....o.ooovievns 4 cviiie I ovvivisins 2 wvveveenn I
T2UMi tiivviveeiiiies 3 veveiiiss = veesenes 2 avsieses T
Hida .......covuvs. 3 v e 2 i T
Ishikari ooooviviie 3 ciiiiiine T oiiiies 2 iiiiein, —
Kitami ............ 3 e T . 3 —
SELSU vvvvrvriisss 2 veeeriss = eeveins T 1
Yechizen ......... 2 eis T T, —
Wakasa ...ovveeees 2 siviinns = v T I
Yamato civviveeier 2 i iiiieins 2 e —
AWaiiiiiiiiiiiinins 2 i = e 2 i, =
S2d0 i 2 e veie T, I
Nagalo .ivvsn 2 i = i 2 e =
Izumo .vvvvesveneins 2 i I aivnene I, —
To5a wvviiiiiinn 2 i Y e 2 i, ™
Shiribeshi ovvevre 2 vvveises = wvvvveees T oeenienns 3
Omiiieinee I ™ wvevenes Ioaniin —

I ST eriaseens I cevivinee ™
Shima .....c.ocvveee I e rereens T aarees e
Kawachivi.ivviers T arevveies = wevereese = woveeens 1
Yetchin oivviin T o = i = s T
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Provinces. Frequency. Severe. Moderate. Feeble.
Awaji civvineinn T i — e — e I
Chikugo v.ocvvvvvees T innnaee — e — e -~

Thus Musashi had 101, Shimozuke, 56, and Satsuma, 48
earthquakes this year, while Omi, Kaga, Shima, Kawachi,
Yetchiu, Awaji, Buzen, and Chikugo had each of them only
one earthquake respectively. "

6.—INTENSITY OF EARTHQUAKES,

Of the 630 earthquakes in the year 1888, severe earthquakes
numbered 58, moderate ones 264, and feeble ones 308. Thus
9°/, of the total number of earthquakes in the year was severe;
42°/, moderate, and 49°/, feeble. The provinces shaken by
severe shocks were as follows :—

No. of Earthquakes. Provinces,

8....coeveeeenre o Rikuzen

Zrevrerseesesannsn. Musashi, Hitachi, Shimosa;

5erereerenaesoenae. Iwaki, Rikuchiu, Kai;

3 ..Shimozuki, Sagami, Izu, Shinano, Iwa-
shiro, Oshima ; ‘

Ziivriiieenann.Suruga, Kozuke, Uzen, Hida, Ise, Ha_
rima, Iyo, Iwami, Hiuga;

I.ovreivreneen... Kazusa, Awa, Ugo, Mutsu, Ishikari, Ibu-
ri, Hitaka, Yechigo, Yechizen, Mino,
Owari, Omi, Kii, Tango, Bichin, Mi-’
masaka, Izumo, Bungo, Hizen, and
Satsuma.

Among the most severe earthquakes, we may count the one
which occurred in Iwashiro and its neighbourhood on July
15th, the one in Hida and ‘its neighbourhood on November
1oth, the one in Iwaki and its neighbourhood on October
12th, the one in Mino and its neighbourhood on July 7th, the
one in Hitachi and its neighbourhood on February 2znd, the
one in Mutsu and its neighbourhood on the 5th of Februarys
the one in Kanto on April 24th, the one in Kazusa and its
neighbourhood on November 3rd, the one in Hitachi and its
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neighbourhood on April s5th, and lastly the onein Shimosa,
and its neighbourhood on May z2nd. During these earth-
quakes, houses and buildings were damaged, stone lanterns
and tombstones overthrown, articles on shelves thrown down,
and pendulum clocks stopped.

7.—TaBLE oF EArTHQUAKES (MONTHLY).

In the following table, provinces are classified according to the-
frequency of earthquakes in each month, The days of occur--
rence and areas of severe earthquakes together with the day,
area, and provinces visited by the earthquake which shook the
most extensive area in each month are given :—
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8.—NoTEs on SpEcIAL EARTHQUAKES,

The following short accounts only refer to the most notable
earthquakes or to a series of successive shocks which disturbed
the same quarter, The times of occurrence of these seismic
disturbances were found by a careful comparison of times in-
dicated by several clocks of the affected area. It should be
remembered, however, that in an extensive earthquake, “the
time of occurrence varied, as it ought to do, from place to
place.

1. The earthquake on February 5th, occurred at 1 a.m. The
area affected on the day was very wide, extending from Hok-
kaido in the north, to Musashi and Kazusa in tlie south. “The
area therefore included a great number of provinces —Oshima,
Shiribeshi, Iburi, Hitaka, Tokachi, Kushiro, Nemuro, Ishikari,*
Kitami (5, S.E.),+ Teshio (southern corner), Mutsu, Riku-
chiu, Ugo, Uzen, Rikuzen, Iwaki, Hitachi, Shimdsa, Iwa-
shiro (8, E.), Shimozuke (2, S.E.), Musashi (4, E.), Kazusa
(8, N.) covering an area of 9,670 square 7. Among the rest,
Mutsu (6, N.E.), Oshima, (3, E.), Iburi (2, S.E.), Hitaka
(9, S.) and Tokachi (1, SSW.) were most severely disturbed.
Hewever, they suffered no great damage. In fact, this quarter
has often had extensive earthquakes, but it must be said that an
area of over 9,000 square ¢ was shaken for the first time since
the commencement of Seismometric Observations in 1884,

2. Earthquake on April r1th, which occurred at 3 a.m.—
On this day the earthquake was felt in 23 provinces, Tango,
Tanba, Settsu, Yamashiro, Omi, Yechizen, Wakasa, Harima,
Inaba, Tajima, Mimasaka, Bizen, Bitchiu, Hoki, Kawachi
(9, N.), Izumi (6, N.), Yamato (2, N.), Iga (3, NNW)), Ise
(1, N.), Mino (3, W.), Izumo (2, E.), Bingo (8, E.), and Aki
(1, E) occupying an area of 2,190 square r7. Among the
others, Tango (8, W.) was most severely affected, but not

* When the name of a province is mentioned the whole or nearly the whole of the
province is meant.

t Bythe notation /s, 5.E.) is meant g parts out of 1o or half a province to the South-
east. 'When a similar notation is used a similar thing is meant.
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much damage was done. In Tango and Tanba this was fol-
lowed soon after by a very feeble shock.

3. Earthquake on” April 29th, which occarred at 1o a.m.—
This earthquake disturbed Rikuzen, Uzen, and Yechigato the
north, Shinano, Mino, and Mikawa to the west, and the Pacific
Coast to the south-east. It was therefore felt throughout the
provinces Musashi, Sagami, Izu, Suruga, TotOmi, Kai, Ko-
zuke, Shimozuke, Hitachi, Shimdsa, Kazusa, Awa, Iwaki,
Iwashiro, Shinano, Rikuzen (3, S.), Uzen (southern corner),
Yechigo (6, central), Mikawa (7, E.), and Mino (2, E.) oc-
cupying an area of 5,080 square 2. Among the severely shaken
areas may be mentioned Musashi, Sagami, Izu, Suraga (6, E.),
Kai (8, E.), Shinano (eastern corner), Kozuke (7, S.E.), Shi-
mozuke (7, S.), Hitachi (7, S.), Shimésa (8, W.), Kazusa (3,
W.), and Awa (7, W.) amounting to 1,930 square rZ. It is
said that during this earthquake, river banks in Nasugori,
Shimozuke gave way, rents were made in walls in Utsuno-
miya and Shimo-Tsuga-gori, Shimozuke, articles were knock-
ed over in Tokyo and Saitama-gori, Musashi, of liquids in
Kuraki-gori, Musashi; in Minami-Saku-g6ri, Shinanc ; in Izu;
and in Hbaga-g(')ri, Shimozuke, pendulum clocks were stopped
in Minami-Saku-g6ri, Shinano, and in Izu. As to the nature
of the motion, we had reports saying a little up and down
motion was felt in each of the shaken areas, but, it seems, it was
generally a horizontal motion: It is satisfactory to record that
in spite of the extraordinary extension of the shaken area, only
a few places suffered any damage.

4. The earthquake on July 15th, which occurred at 7§ a.m.
The area affected was Iwashiro, Iwaki (1, W.) and Yechigo
(eastern corner), thus describing an elipse like a figure whose
major axis had an east and west direction, and covered an
area of 6ooesquare 7Z. In all probability, this earthquake
was due to the eruption of Bandai-san. On the same day,
Inashiro-machi at the foot of the mountain (at a distance of 60
cha.to the S.E.) felt a feeble earthquake at 8 a.m., which, be-
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coming more and more severe, reached its climax at 8% a.m.
- Just at the same moment, the eruption of Bandai-san took
place with a deafening thundering noise. During the last shock,
the Stlrface of the water of the Lake of Inawashir.o was so greatly
agitated that it overflowed. In Wakamatsu, Kita-Aizu-gori,
subterraneau waves came from the N.E. at 33 minutes past 7
a.m.; and the up and down motion lasted about 7 seconds.
This was followed by a feeble shaking, lasting 30 seconds.
During the last shock, sounds of distant thunder were heard.

From the above reports it is evident that two shocks took
place before the eruption, and the most severe shock was just
at the moment of eruption.

EARTHQUAKE OBSERVATIONS MADE AT THE METEOROLOGICAL
CeNTRAL OBSERVATORY, ToOKYO.

During the year 1888, the number of earthquakes observed
at the Meteorological Central Observatory was 1o1. The fol-
lowing table shows at a glance the date, direction, intensity,
&c., of these earthquakes :—

9.—~TABLE oF EARTHQUAKES OBSERVED IN Toxvo puriNg
THR YEAR 1888,

¥ Eg
Horizontal Motion. 1:«:5'
S=
J Ti - ion, [ -

Date. Tlmignfc(g‘ccur Duration §E fé EE %,é
Direction. fg|Se| S | EE
SE[dg] gl we
= |E9) 29|22

Jan. [ h, m. s. m, s.
ist | 3 31 38 pom| — — little| —| — | —
11th | 8 50 36 a.m.| 5 S.E.E.toN.W.W.|o.4 | 0.7f 24| —
14th | 5 31 55 p.m. 15 E.W. little] — | ,— [little
27th {10 5 33 p.m. 10 S.W, lile] — | — | —

Feb.

2nd| 1 15 15 p.m.| 3 48 [N.W.W.to S.E.E.J13.0|11.0/ 18.6|little
2nd| 2 83 46 p.m.| 1 49 E.W. 0.7| 1.6| 7.3l —
2nd| 3 0 14 pm| — — little] —| — | —
and| 3 41 27 pmj 4 5|SW.W.toN.E.E|3.8] 5.0/ 13.1| —
sth] o 50 56 a.m.| 1 S.W.to NNE. [1.6] 24| 7.2 —
1oth| 3 26 55 p.m. 1ol N.E.to SSW. [littlel —! — | —
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B
Horizontal Motion. %%
5=
. Y .
Date.| Time of Occur- |papion, $ .| L8| 58 2s
a .o [ oy
Direction. "% E ;‘3; ;‘)'5 f:* E
8 gl w8l vy
= |29 2" |32
Feb. | h. m., s m, s. —
10th| 6 38 7 pm.j» 12 E.W. little] — | — | —
1ith| 3 38 56 p.m.| —~ —_ little} —| — | —
13th |IT 33 44 a.m. 25 S.to N. little| —| — | —
15th | 3 43 38 p.m. 30 E. to W, little] —| — | —
17th} 0 16 17 p.m 50 E. to W. little] — | — | —
18th| 6 13 45 p.m 15 E. to W. litde| —| — | —
22nd{10 24 43 a.m.| 1 30 E. 1o W, 0.7 0.7 1.4/ —
23rd |11 10 50 p.m 10 S. to N. little] — | — | —
24thi 2 7 6 am: — E. to W, e —| — | —
Mar. ’
1st | 3 30 15 pom| 1 15 ISSW.W.to N.E.E.[little] —| — | —
Ist | 9 54 12 p.m. 30 S. to N. iwde] —t — | —
ogth| 4 54 16 a.n. 25 |[N.N.W. to SS.E.| 0.4 | 6.3{198.4]little
gthro 17 1 pm.| — — litle| —| — | —
16th| 5 58 2 am 30| S.E.to NW. }o.2]| 0.9 8.1 —
16th} 6 43 32 am.| 2 50| S.E.to NNW. |o.4 | 1.6 12.8] —
17th| 7 55 36 p.m.| — — little| —| — | —
April
Ist | 6 17 8 am) — — littlke] —| - | —=
5th| 2 30 20 pan.| 2 S.E.to NW. | 1.2 54| 48.6/0.5
8th 2 22 32 pom| — — little| —| — | —
16th {11 6 43 p.m.| — —_ little] — | — | —
27th | 8 34 34 a.m.| 2 SE.to NW. |o.2/| 04| 1.6 —
29th |10 0 33 a.m.,| § S.E.to NNW. |56 |22.0[172.8/ 1.5
3oth| 5 44 38 am| — E. to W. litde] —| — | —
May
5th| 8 52 24 pm,| — — linle] —| — | —
8th| 4 7506 am} — —_ little] — | — | —
8th| 4 51 41 am.| — |* — livde| — | — | —
10th{10 12 0 a.m.| — — little] — | — | —
13th { 4 51 52 a.mfabt. 10| N.W. (0 S.E. 0.2 | 1.3] 16.9] —
13th {11 17 41 pomf — — little| — | — | —
22nd) 6 9 20 pm.| 4 30 S.E.E toNW.W.1.5]| 1.8 4.3 0.2
24th | 9 35 37 a.m.| 1 E.to W. little| — | «— | —
24th 11 45 5 a.m — — little] — | — | —
26th| 6 17 14 p.m.| — — linle| — | — | —
27th| 7 5 9 p.m. -— litde) — | — | —
June
3vd| 7 53 8 a.m| 3 N.-W.W.teS.E.E,| 1.5 | 3.6] 17.3] —
12th| g 6 27 p.mlabt.20 [IN.N.W. 10 S.S.E.| 0.4 | 1.0] 50| —
15th{ 0 21 25 a.m. — — litle] — | — | =
18thi 2 20 31 pm| 1 40| S.E.to NW. |0.3]| 1.2] 9.6/ —
18thi 317 6 pm) — — littlel —{ — | —
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52
Horizontal Motion. gg
>=
Date. Tlmergrflc(g?cur- Duration. o 2 g :‘ d E
w. |8 §8 | B8
Direction. ‘%E Sal <& E g
GElugl gl a8
85|38 542
June! h. m. s. m. S.
18th| 9 57 14 p.m — — fittle| — | — | —
19th| 6 29 57 a.m.labt. 20 E.to W, 02] 0.8 64 —
22nd| 7 6 20 aom.) — — little] — —
24th{rr 8 20 p.m. 1of, E.toW. little] — | — | —
July
2nd| 4 51 56 am.] — -— little} — | — | —
7th| 9 37 37 a.m.] 3 E.to W, licde| — | — | —
7thl 5 25 43 p.m.| 1 — little =m0 | — | —
11th| 3 38 35 pm.| — —_ livlel — | —
14th| 7 31 59 am.| — — litdef — | — | —
14h | 4 42 44 p. 3 S.S.W. to N.N.E.| 0.6'| 0.8 2.1] —
220d| 2 27 48 a.m| - —_— little] — | = | —
24th| 7 57 43 a.m.| — — little] == | == | —
20th| 9 48 21 p.m.|.1 30 E.W. 0.2 ] 0.6] 3.6llittle
Aug.
Isgt 9 25 18 p.m. 1 30 E.W. 0.2| 0.8 6.4 —
1ith|{ 9 31 42 a.m,| — —_ little] — | — | —
12th {11 42 27 a3 S.S.W.to N.N.E|o.4 | 1.5] 11.2] —
17th| 3 49 50 a.m.| 1 10 . E.wW, 0.2| 0.6/ 3.6 —
18th| 1 22 0 am) — — little]| — | — | —
1gth| 9 19 26 a.m.| — —_— little} — | — | —
1gth {IT 47 25 a.m.)  — — litdef — | — | —
Sept. .
2nd| 5 45 © a.m. 30 E.W. livle] — | — | —
ath| 510 0aml — — lit le] — | — | —
4th| 1 36 11 pm.| — — little] ~— | == | —
sthio 635 awm| — — little| — | =~ | —
6th| 4 9 25 a.m.| — — little) == | — | —
1o0th{ g 22 o0 am| — — little] — | — | —
11th| 8 34 54 a.m 25 E.W. 0.4 |'3.1] 48.0llitile
18th| 2 45 39 a.w 30 E.W. litde] = | — | —
24th | 5 24 30 a.m 20 E.W. little| — —
24th| 5 37 13 p.ov|  — — little} — | — | —
28th| 7 5 21 a.m. 30 E.W. little| — | — | —
Oct.
gth{ 1 7 55 an. — — little] — | — | ==
10th | 4 20 24 p.m. 30 — little}] — | — | —
12th| 7 40 56 a.m.| — — little| == | == | —
28thi| 6 15 16 a.m.| 2 N.N.E. to SS.W. 1.2 | 7.5! 93.7| 0.5
Nov.
2nd| T 48 o1 p.m.| 1 E.W. 03| 1.2 9.6 —
3rd| 0 51 14 a1 30 E.W. 0.3 | 1.9 24.7]little
3vdl 8 13 33 am} 4 30| S.W.to N.E. l1.9l14.91232.6/ 0.5
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oE
Horizontal Motion. £g
S
Date.‘ Timie(;]fc(e)ccur- Duration, ° ‘g’:é __D’E E
’ . |=g| 38| SE
Direction, Qé ig i’i %E
i o £
§5155 2 |2
Nov, | h. m. s. m. S, =
sthi 4 22 55 a.m.| — —_ little| —| — | —
6th| 4 38 37 p.m.| 3 — 0.2] 0.3 0.9 —
7th 10 27 34 p.m.| 4 E.W. 0.5| 0.4/ 0.6 —
oth{ 1 37 44 pom.| 1 30|N.N.W.to S EE| 03|05 1.7 —
16th| 0 42 52 a.n.| — e little] — | — | —
20th| 0 53 29 a.m.| 2 30 Ew. 0.2! 0.7 4.9 —
22ud| 1 27 43 p.n.f — - — littlef —| — | —
23rd| 5 13 30 p.m. -— — little] — | — | —
24th| 2 3 23 a.m.f 4 N.W.to S.E. |o0.4]| 0.9/ 4.5 —
zgth 4 50 15 p.m. 15 E.W. 0.2 | 1.3] 16.9] —
€Cs
3rd| 0 24 47 p.m.| 2 S.E.to NNW. |o.2]| 0.4 1.6 —
6th| 727 42 am.| — — little] —| — | —
16th| 4 19 3 a.m. 20 S.N. litldle]| — | — | —
28th} 3 28 4 a.m. 35 E.W. 02) 04 1.60 —
10.—EARTHQUAKE FREQUENCY PER MonTH.
During the year 1888, the number of earthquakes in each
month was as follows :—
- R S ; .
Months. E E § i ‘E“ E’, ::‘ %" g g é g Total,
Frequency ......4...15...7...7...11...9...9...7...11...4...13...4......, 101

From the above it is seen that the maximum frequency oc-
curred in February and the minimum frequency in January,

October, and December.

11.—EARTHQUAKK FREQUENCY PER SEASON.

Year. Spring. Summer., Autumn. Winter.  Average.

1888 .25 ie i 250 2800002300000 25

12.—FrrquencY DURING Hor anp Corp PErrions.

i Year. Hot. Cold. Average,

1888 i e B i AT e

.50



13.—HOURLY FREQUENCY OF EARTHQUAKES.
The number of earthquakes in each hour during the year
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will be found from the following table :—

e

o1y €S 1z ¥ ¥ ¥ g ¥ S v €9 ¥ 4LV S gz oz gy
b e e I | —— — — 1 —— 1 I — — —"" 03
€1— [ e e — 1 g ——§ —|— ——1 — — —1 — 1 — § N
y oe— — —— o — — ] —— — —|——-—-— 1 I — — — — 1 — 100
17— — — e — f ———1 —i——2¢ 1 1 —¢ 1 —1 —1 1deg
Lt—— 1 = — e — = — — —— z —g — — — — — 1 — 1 — 8y
6 —-—1 —— —1 I I — — —|——1 =—=2 =—=—1 — I — —"" {uf
61 —z —— — — I 1 ——————z 1 ———— I aunf
I''f ——1 1 2 — — — — — I 1 1 — == — —§ —— — — fen
Ll — e — — — — — Z ——|—1 — 1 —1I 1 — — — — — [udy
Ltte— 1 1 — 1 — e = I e e I I 1 — —— =" e
g1’’’y — =~ — —2 — — S 1 1 1 |1 I — ey — 1 ' *q9g
bt e e ] — — o — — —_—— e T e e e e — o cuef

Jel01, si-1x xi-ox o1-6 6-3 g4 Lo 9-§ S+ b€ €z g1 1-0 lexr-rzxr-oror-66-g g4 k9 95 §F ¥€ £z Tx 1-0°'SH ‘SYLIN
"NOONAHILAY "NOONAIO ]
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We see from the above that the maximum frequency was
between 3-4 p.m. and 4-5 a.m., and the minimum between 8-9
p.m,, o-1 p.m, 7-8 p.m., 1-2z a.m., and 3-4 a.m. ’

14, —INTENsITY OF EARTHQUAKES.
Of the 101 earthquakes which took place in Tokyo in the
year 1888, we will now describe the most notable earthquakes.

Date, Time of Occurrence. Duration.
April, 29th. . . 10° o/ 33 am. 8’
Horizontal Motion. Vertical Motion.
Max. Range. Max. Velocity Max. Accel. P Max. Amplitude
Date. in mm. in mm. in mm. Direction. in mm,

April 29th. 5.6 ino.8sec, 22 in 1.0 sec. 172.8in 1.0 sec. S.E. to N.W. 1.5 in 0.6 sec,

The origin of this earthquake must have been somewhere
in the Gulf of Tokyo. In the provinces on the gulf, river
banks gave way, rents were made in walls, articles fell
down, liquids flowed from vessels, clocks were stopped, &c.
The duration was long. The next shocks of long duration
were those which occurred at 6h. 9’ 20” p.m, on May 12th; and
at 8h. 13’ 33" on November 3rd, each having a duration of 4%
minutes. All the remaining shocks had a duration of less than
4 minutes. There was only one earthquake which had a range
greater than 10 mm., 8 earthquakes which had ranges 1-10
mm,, 28 which were less than 1 mm., and the remaining 64
were so feeble that measurement was impossible.

From the preceding facts we may conclude that severe earth-
quakes were few in number this year, about 95 per cent. of
them being feeble,

15.—DIRECTION OF EARTHQUAKES.
The principal direction of motion of the 101 earthquakes this
year were as follows :—
S.S.W. S.W.S.W.W. S.EE. S.E. S.S.E.
to to to E.W. to to to  Unknown.
N.N.E. N.E. N.E.E. N.W.W. N.-W. N.N.W.
1888 ......5 3 4 2 29 5 8 2 45

Year. S.N.

 Earthquake motion was therefore chiefly E.W., and after that
S.E. to NN'W. They occurred least in the directions S.S.E. to
N.N.W., and SW.W. to N.EE,, the next being S.S.W. to
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N.N.E. Besides these, there were 45 feeble earthquakes hav-
ing unknown directions.

16.—NATURE OF EARTHQUAKES.

An ecarthquake may have a horizontal er vertical motion,
And the motion may be rapid or slow. In the following table
we show the nature of the earthquakes in 1888 :—

£ 4 3 T EE B 4 £g  E
e, OS2 EEIEZZEEZE G
Combination  of ) '
horizontal and
vertical motion.. I 1 — 2 1T 1 T-— 1 1 2 —.... 11
Horizontal motion 212 7 3 9 8 7 4 5— 9 3. 69
Unknown ......... I 2— 2 1 — I 3 5 3 2 I...2I
Rapid ....coooovennn I 2 4 2 1 3— I 2 1 4 —... 21
Slow ... e 210 1 2 I 2 4 2 2-— 5 3.... 34
Unknown I 3 2 3 0 4 5 4 7 3 4 1...46

Thus of 101 earthquakes, 69 were horizontal, 11 were com-
bination of horizontal and vertical, and 21 were not definite,
being very feeble. The number of slow earthquakes exceeded
that of rapid ones by 13, while 46 were so feeble that it was
difficult to determine their period of vibration.




wio” v e

e w5 wls® Wi B

i L 1 1 L

ES

MAP SHOWING
THE SEISMIC FREQUENGCY

Jor the year 18§8.

Vo kmaa

.

i
|
|
i

=
2

I

@

#

5%

f

TSUSHIMA
I

TS

£ g zeN
- G_‘ VZE ‘\,;ABLL

.

37

g

This map shows the observations of 3¢ earth-
quakes which occurred from January to Decem-
The dark shade indicates
the regions most frequently shaken, the lighter
shades less disturbed. Figures are inserted to
show the number of earthquake which occurred
in different parts of the country during one year.

... Boundary line of Provinces, Per 1888 by colors.

~ Active volcano.

~  Extinct volcano.

| | \ |

| L _ L e 1 |

_‘ﬁﬁ

LE |
™
FE

"

)2 Wl ] £




