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t~-Sgiguic IISTURBANCES AND THEIR FREQUENCY,
During the year 18go, the tol number of Earthquakes
which occurred in this country was 845, A glance at the ac-
companying map shows the distribution of these disturbances.

The Provinces most frequently disturbed, were Higo,* Mu-

L s

# In Hign vy earthpuakes wore vecorded, These wers shocks lollowing the gront
earthguake of Joly pstiy, This explains the greater Seiumic frequency for the whole
gountry compyted with provious yeaea, In Tokyo we had g3 sarthquakes, Sucha great
Selamie frequency is partly due 1o the tagt, 45 18 Is suggested ln avery annual report,
that even veey frable pavthquakes have been obaarved by means of delicate Insteus
mants a6t up e the Meteorelogical Central Dbacreatory,
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sashi, Shimozuke, Nemuro, Kazusa, Shimosa, Hitachi, Sagami,
Iwaki, Iwashiro, Satsuma, Awa, Idzu, Suruga, Kozuke, Kai,
Mikawa, Izumo, Rikuzen, Bungo, Ise, Owari, Mino, Kushiro,
Iwami, Bingo, Totomi, Rikuchiu, Mutsu, Ugo, Kii, Yechigo,
Shinano, Yechizen, Toshima, Aki, Ishikari, and Suo, (The
arrangement is according to the frequency).

Each of the above provinces experienced more than five earth-
quakes, while the others had less than five during the year. In
the following no earthquakes were recorded ;—Inaba (x, W),
Hoki (4, N.E.), Mimasaka (1, N.), Oki, Nagato (6, N.K.), Suo
(6, W.), Sanuki, Awa (6, W.), Tosa (7, S.), Iyo (2, centre),

~ Bungo (1, W.), Chikuzen (6, S.), Hizen (7, N.), Chikugo (4,
N.), Satsuma (3, W.), Lki, Tsushima, Teshio (nearly the whole),
Ishikari (little, N.), Kitami (6, N.), and several islands.

2—~NUMBER OF EARTHQUAKES IN EACH SEASON,

. The following table- gives the number of earthquakes re-
corded during each month 1890 ;—

. - 5 3 . . . i
Month, 4 5 § O§ o§g o x W ° F T
wn ¢ o5 2% 53 50 § i i
Frequency,86... 65 ... 83 .., 80 s 93 ves 66 110 50 oo £5.00 48 1, 63 .0, 95 RTINS T X

The maximum frequency occurred in November, while the
minimum was in September. The following table gives the
frequency in each of season :—

o Spring. * Summer Automn  Winter

Seasons. March April, ]une, fuly, Sept., Oct,, Dmf, Jan., Tutal,  Average,
May. August, sv.

‘Frequency. 256 180 200 200 845 211.2

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

. Hot Col
Seasons (from April to Sept (from Oect, to March Total, Averages
inclusive.) inclusive.}

Freqnency‘ snnene 40T dddinicnnie B4 422.5
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3 —NumMBER OF EARTHQUAKES IN EACH Hour,
The following table shows earthquake frequency in each

hour t-—
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Fromthe above wesee that the greatest number of earthquakeg
occurred between 2-3 a.m., and the next maximum frequency
between 2-3 p.m. and between 9-IO0 p.m.; whereas the
minimum was between 8-9 a.m. and between 6-7 p.m, and
the next minimum between 5-6 p.m. If we took 6 o’clock ag
the limit between day and night, we should have at night g
greater number of earthquakes than during the day by 1x.

4.—AREA oF Sersmic DISTURBANCES AND INTENSITY,
The area shaken by an earthquake varied from a mere local
tract up to an area of several thousand square 74, depending
chiefly on the intensity of the shock, In the following table,
the number of earthquakes during the year has been classified
according to the size of the area disturbed :—One square rs
=5.9 8q. miles.

P~ BT BENCRRNCR | £ ¢ B g

Area. Months,d £ 4 § K 8 & & b B
EEEE2EEERE 2 AR @
Over 1,000 5QUATE 71 ,., 4 8 38 6 3 3 x X 4 4 9 0 g2 3¢
1,000-—100 square i , 7 4 15 Y0 8 ¢ 4 4 7 ix 8 gb Bo
Under 300 square ri .‘73 S5 73 59 48 B9 49 50 4o 53 gH 4r goy Ry
Total w886 65 83 80 g3 66 g0 38 48 63 o8 40 8485 oy

From the above we see that out of 845 earthquakes, 707
only disturbed areas less than 100 sq. 74, 96, areas of roO—
1,000 sq. 7%, and the remaining 42, areas of over 1,000 8q, 74,
Among the last 42 earthquakes, 2z shook an area of over 5,000
8q. rZ or about one fifth of the empire, and another shook over
9,000 5q. »¢ or about three-eighths of the empire,

5. —NUMBER AND INTENSITY OF EARTHQUAKES IN XACH
Provinc.

The number and intensity of earthquakes in each Province
during the year 1890 were as follows i

Provinces. Frequency. Severe, Moderate.  Feeble,
HIgo \iiivvinnnnn207 s 2 vivivenns 15 surinnnn 100
Musashi ..ovoiiei e IO wiiiiine 4 wisneens 37 crvanvens 60
Shimozuke ......... 95 I viveens 28 0 . 66
Shimosa wiiuvivies 67 ciiviee 2 vuseveses 23 verrninee 42
Kazusa ............ 65 T oviviree 21 s 43

TTRTE R 1Y

AL ETIR TS
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Provinces.
Hitachi .ciirmeveras
Nemuro ..orveasenes
Twaki soveesnrenrens
Sagami  .uuieesniin
Mkawa cveeaeraeses
Mino oeevernseenns
Iwashiro .visvensnnss
Rikuzen ..oveveviess
Satsuma .vueeseeen
OWALE veeresssnorrons
SUrUZA  cevarnrenee
Idstt  civverennroeras
Ise sviievviirncvenas
AW ieiserarenns
Kozuke .vivivariree
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Yechizen L avion
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Ishikari ..osvesrenes
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Provinces. Frequency. Severe. Moderate. Feeble,
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Iyo v
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Provinces. Frequency. Severe. Moderate. Feeble.
SeltSt covneerrvsesne K ownisvinie I viivvese ™ sevnsane =
Tajima covnrenn T oo =™ anine T oaiien, =
Inaba‘.......-...---- I ivenesen ™ iivivaes I vanivane ==

8ad0 wreeririnaran X i ™ ciireens ™ aawssees I

Thus Higo had 207, Musashi xor, Shimozuke 95, Shimosa
67, Kazusa 65, Hitachi 63, and Nemuro 54 earthquakes
this year, while Izumi, Settsu, Tajima, Inaba, and Sado had
gach of them only one earthquake respectively.

6.~—INTENSITY OF EARTHQUAKES.

Of the 845 earthquakes in the year 1890, there were 49
severe disturbances, 264 which were moderate, and 532
which were feeble. Thus 6 per cent. of the tolal number of
earthquakes in the year were severe, 31 per cent. moderate, and
63 feeble, The provinces shaken by severe shocks were as

follows —

No. of Earthquakes. Provinces.
Fuvenreaeeree e o dWaki, Idsu, Izumo ;

Suerensnnna s Sagami, Mutsu ;

4anveninns o Hitachi, Musashi, Suruga ;

Bunreneenrnns anenes U0, Oshima;

Z o overaeeneen ohimoss, Rikuzen, Hitaka, Shinano, Ise,
Higo; )

Tiererannes oo Yechizen, Yechigo, Rikuchiu, Kozuke,
Shimozuke, Kazusa, Awa, Xai, Mino,
Owari, Iga, Omi, Yamashiro, Yama-
to, Kawachi, Izumi, Settsu, Harima,
Tanba, Tangoe, Iwami, Bichiu, Wa-~
kasa, Iyo, Buzen, Hiuga,

Among the most severe earthquakes, we may count the
one which ocowrred in Idsu and its neighbourhood on April
16th, the one in Skiu-peisu and neighbourhood on January
7th, the one in Gokinai on March 1gth, the one in Hokkaido
and Sanrikn on November 1yth, the one in Iwashiro and its
neighbourhood on June 18th, the one in Mutsu and its neigh-
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bourhood on November 7th, the one in Sagami and its neigh.
bourhood on September 6th, the one in Izumo and its neigh-
bourhood on January joth, and lastly the one in Hiuga and itg
neighbourhood on October roth. By these earthquakes,
houses and buildings were damaged, stone lanterns and tomb.
stones overthrown, articles on shelves thrown down, pendulum
clocks stopped, and the area shaken was of vast extent.

7.~~T4BLE oF EsrTHQUARKES (MONTHLY).

In the following table, provinces are classified according to
frequency of earthquakes in each month. The days of oceur-
rence and areas of severe earthquakes, together with the day,
area, and provinces visited by the earthquake which shook the
most extenives area in each month are given —
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8.—NoTrs oN SpECIAL EARTHQUAKES.

The following short accounts only refer to the most notable
earthquakes or to characteristic ones which occurred during
the year 1890 t—

1. The earthquake on January 7th occurred at 3.43 p.m,
The area affected on that day was very wide, extending from
Iwashiro, Iwaki, Hitachi, Shimosa, and Kazusa in the east, to
Ise, Omi, and Yechizen in the west, and reaching far out into
the sea towards the south and north, The area therefore in.
cluded 26 provinces, Among the rest, Shinano (3%, N.W)
Yechigo (little, W.), which cover an area of 360 sq. 74, were
severely disturbed ; especially an area of 3o sq. r# extending to
several guns of Kami-Mizuuchi, Higashi-Chikuma, Kita-
© Akumo, and Saragumi was most seversly shaken and sufferad
great damage. A report from the Nagano Observatory
says that the disturbed area extended from Hijirl-yama
in the east, to Aogai-tdge in the west, and from Ikuzaka-
mura in the gsouth to Mushikura-yama in the north, chiefly
extending along the river Sai more than at the east-west,
It is said that during this earthquake, in Ikuzaka, Higashi-
Chikuma-gdri, buildings and godowns were greatly damaged,
mountains gave way, roads were destroyed, and tombstones
nearly overthrown; that in Hirotsu, Kita-Akumogsri, earth
slipped from houses, and buildings were inclined, articles were
thrown down, doors overthrown, and land on the mouatain-
side was fissured like the markings on the shell of a torloise;
that in Shinoda, Saragumi-gdri, rents were made in walls, and
sometimes stone lanterns and tombstones overthrown ; thatin
Tsuwa and Oyama, Kami-Mizuuchi-gdri, articles were knocked
down, slight cracks were made in walls, and people fled out of
doors, but in the latter, a great number of godowns suffered,
rents were made in walls, sometimes even moving their posi-
tions, and in some spots water burst out on the surface of the
earth or a long fissure was made generally running from
South-West to the North-east, the exact direction depending
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on the nature of the ground. In Kita-Ogawa, Kami-Mizu-
uchi-gori, there were shiftings of rocks, roads buried, grave-
stones thrown over, cracks made in walls of godowns; the
beams of a house were shaken off and articles were knocked
down. Inthe Nagano Observatory near the spot most severely
shaken, the pendulum clock was stopped. Besides this, in Iliga-
shi-Chikuma-gori, Minami and Kita-Akumo-gori, Saragumi-
gori, Kami and Shimo-Mizuuchi-gori, Kami and Shimo-Takai-
gori, and Uyeshina-gori, people fled out of doors and articles
were overthrown, In some spots in Yechigo, itis said hanging
clocks were shaken down, pendulum clocks stopped, and a
part of the walls broken down. Among the moderately shaken
areas may be mentioned Shinano (6%, S.) Mino (2, N.E),
Hida (9, E.), Yechiu (9, E.), Noto (4, E)), Yechigo (7, S.W.),
Iwashiro (x, S.W.), Kozuke, Shimozuke (1}, W.), Musashi
(4, NNW.), and Kai (7, N.), amounting to an area of 2,310
sq. #/; and among the areas of feeble shock may be mentioned
Musashi (6, E.), Sagami, Izu, Suruga, Totomi, Mikawa,
Owari, Kaga, Sado, Kai (3, S.), Ise (4, N.)), Omi (3, E.),
Mino (8, S.W.), Yechizen (8, E.), Hida (1, W.), Noto (6, W.),
Hitachi (6, W.), Yechigo (3, N.E.), Iwashiro (5, ceutre),
Iwaki (x, S.W.), Shimozuke (8%, E.), Shimoza (7, W.), and
Kazusa, (4, W.), amounting to an area of 3,180 sq. r/. The
total area affected was 8,850 sq. 7, As to the nalure of
the motion, we had reports saying that the horizontal
motion wag most general, whereas the up and down motion
was felt in but few of the shaken areas. Among the areas
shaken most severely we have Kami-Takai-gor, Shinano;
and Nish-Kubiki-gori, VYechigo. Among the moderately
or feebly shaken areas, we may mention Kami-Ina-gdri,
Shinano ; Nish-Chikuma-gori, Shinano ; Minami-Kanbara~
gori, Yechigo ; Tone-gori, Kozuke, and Hokkai-gori, Mikawa.
The motion wasg generally slow in all places, excepling in the
neighbourhoods of the severely shaken districts, The direction
of the motion was generally towards the origin of the disturb-
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ance, but sometimes it was at right angles to it or indefinite,
As to the duration of the motion it is said that in the severely
affected regions the shock had a short duration, while in the
feebly affected districts the duration was relatively long. The
severe earthquakes were followed by several feeble shocks; one
shock took place at 3.48 p.m. on the same day and it was felt
in 17 provinces, viz,, Shinano, Kai, Hida, Vechiu, Kaga, Noto,
Yechigo (7, W.), Kozuke (nearly the whole), Musashi (6, W.),
Sagami (7, N.), Izu (little, N.), Suruga (nearly the whole),
Totomi (4, N.), Mikawa (6, N.), Owari (7, N.), Mino (8,N,E,),
and Vechizen (3, W.), occupying an area of 3,730 sq. »¢; and
it is said that though feeble, Yena-gdri, Mino; and Shimo-
Ina-gdri, Shinano, were affected by this earthquake even more
severely than by the foregoing one,

2. The earthquake on March rgth, which occurred at 3.15
a.m.—This earthquake was felt in gx provinces, Go-Kinai*,
Omi, Wakasa, Tango, Tanba, Tajima, Harima, Inabs, Bizen,
Iga, Ise, Shima, Kii, Yechizen, Mino, Owari, Mikawa, Kags,
Hida, Tdmi, Awaji, Vechiu (7, W.,) Shinano (6, S.W)),
Kai (3, W.), Suruga (5, W.), Mimasaka (5, E.), and Bichiu
(2, E.), covering an area of 4,110 8q. ri. It especially was
feltin 15 provinces Yamashiro, Kawachi, Settsu, Wakasa, Omi,
Iga, Tango (15, E.), Tanba (9, E.), Harima (2, E.), Isumi
(3, N.), Yamato (4, N.), Ise (5, N.), Mino (7, S.W.), and
Yechizen (7, S.), occupying an area of 1,360 sq. #f;
moderately in the provinces Mikawa, Shima, Awaji, Tango
(5, W.), Tajima (7, E.), Harima (6, centre), Tanba (1, W.),
Tzami (7, 8.), Kii (7, N.),- Yamato (6, 8.), Ise (5, S.), Owari
(1, 8.), Totdmi (3, W.), Shinano (1, W.), Hida (5, S,\W.),
and Yechizen (3, N.), occupying an area of 1,620 sq. ##; and
feebly in provinces Bizen; Inaba (g, S.E:), Kaga (2, NE),
Yechin (7, W.), Hida (5, N.E,), Shinano (5. ¢centre), Kai
(3, W.), Suruga (5, W.), Tétomi (7, E.), Kii (3, S.), Tajima
(3, W.), Mimasaka (3, E.), Bichiu (2, E.) and Haima

*The five provinces of Yamashiro, Yamato, Kawschi, [zumi, Settau, being the
Imperial domain.
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(2, W.), amounting to an area of 1,130 square r7. It
is said that in the last meuntioned areas, here and there,
" there were persons who fell no shocks at alll As to the
nature of the motion, we were informed that o litle up
and down motion was felt in each of the shaken arcas, but it
seems that it was generally borizontal.  In may places voaring
sounds were heard, and also feeble shocks were felt every
two or three minutes. Thus we see that the areas affected
by this earthquake were very extensive, fortunately however,
cansing no damage,

3. The earthquake on April 16th, which occurred at g.30
pm:—On this day an earthguake was feltin 2o provinces: Iz,
Suruga, Sagami, Musashi, Kazusa, Awa, Shimosa, Hitachi,
Shimozuke, Kozuke, Kai, Towomi, Mikawa, Owari. Lwaki (g,
8.), Iwashiro (6, 8.E.), Shinano (g, 8.), Hida (5, S.1.), Mino
(7, E.), and Ise (1, N.E.).  Among the severely shaken areas
may be mentioned [deza, Suruga (r, E), Sagami {8, 8.),
Musashi (1, 8.), Kazusa (4, 5.W.), and Awa, amounting to an
area of zgosqg. #4  Among others, Shimoda and Mivakeshima
in the province of Izun were most severely affected, In the
latter, # shock began with o thundering noise heard at about
half-past nine in the evening. Iis directivn was sonth-east;
and by the shaking, which was up and down, back and forth,
doors fell down, articles on shelves were knocked over,
braziers were upset, pendulmn clocks stopped, and the sea.
shore gave way, destroying Okubo-hawa, Kanzaki, bwying
roads, and thereby stopping taflic,  Besides this, in several
other villages many romds were destroyed and cracks were
made on the surface of the earth 3 which are said 1o have ege
tended towards the south-gast,  In Miyake.shima, after thig
earthquake, light shocks frequently happened esvery ten minotes
for some fifty times,  Severe shiocks oceurred on the 17th at x
aam,, and at 6 aum., but the number of shoeks gradually de-
creased to once every 20 minuies or every hour. Outhe s Sihithey

occurred about once iu two hours.  Again, among the modes
D
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rately shaken areas may be mentioned Suruga (9, W.), Ts.
tomi, Kai, Sagami (z, N.), Musashi (9, N.), Kazusa (6, N.E,),
Shimosa, Hitachi (7, 8.), Shimozuke (2, 8.), Kozuke (2, §.),
Shinano (3, S.E.), and Mikawa (6, E.), amounting to an ares
of 2,150 sq. #£. Among the feebly shaken areas may be men-
tioned, Kozuke (8, N.), Shimozuke (8, N.), Hitachi (3, N.),

Iwaki (9, S.), Iwashiro (6, S.E.), Shinano (5, centre), Hida

(5, S.E.) Mino (7, E.), Mikawa (4, W.), Owari, and Ise, (1,

N.E.), occupying an area of 2,300 8q. r#. The total ares

shaken was 4,740 8q. 74,

4. The earthquake on November 17th occurred at about gh,
‘31’ a.m. The area affected on the day was the greatest ares
ghaken in 1890, extending from Hokkaido in the north, to
Shimozuke, Musashi, and Kazusa in the south, Among the
severely shaken areas may be mentioned Toshima (2, E),
Iburi (little, S,E.), Hitaka (8, S.), Tokatsu (2, S.), Mutsu (4,
E.), and Rikuchiu (1, N.E.), occupying an area of 880 sq,
ri; among the moderately shaken areas may be mentioned
Mutsu (6, W.), Rikuchin (9, S,W.), Ugo (5, N.E.), Rikuzen:
(6, N.E.). Toshima (8, W.), Shiribeshi (7, S,), Iburi (nearly
the whole), Hitaka (2, N.), Ishikari (4, S.), Takatsu (8, N.), -
Kushiro (6, S.E), and Nemuro (1, 8.), occupying an area of
4,230 8q. ri; among the feebly shaken areas may be men-
tioned Nemuro (8, centre), Kushiro (4, N.W.), Kitami (3, 8.),
Ishikari (6, N.), Teshio (little, S.), Shiribeshi (3, N.), Ugo
(5, S.W.), Rikazen (4, S.W. ), Uzen (nearly the whole), lwa-
shiro (8, E.), Iwaki, Hitachi, Shimosa, Shimozuke (nearly the
whole), Musashi (3, E.), and Kazusa (4, N.), occupying an
area of 4,080 sq. &, Thus the total area shaken was 9,190 8q.

71, beneath the ocean, Eastward from Rikuchu and Mutsu and
Hokkaido.

EARTHQUAKE OBSERVATIONS MADE AT THE METEOROLOGICAL
CentraL Osservatory, Toxyo,

During the year 1890, the number of earthquakes observed
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at the Meteorological Central Observatory was 93. The follow-
ing table shows at a glance the date, direction, intensity, etc.,

9—TaBLE or EARTHAUAKES OBSERVED IN TOKY0o DURING
e YEAR 1890,
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1o~-BaARTHQUARE PREQUENCY pER Moxrn,
During the year 18go, the number of earthquakes in each
ménth was as followsy e
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From the above it is seen that the maximum frequency oc-
c}irred in April, and the minimum was in December,

-

e Bkl o | wm | e

~p~2

11 ~EARTHQUARE PREQUENCY PER SEASON.

Yenr. Bpring.  Bummer, Autamn, Winter,  Average.
1860 e 35 coonr B0 i 22 enes eenen 12 e 33



54 SEISMOMETRICAL OBSERVATIONS

The maximum frequency was in spring, while the minimum
was in winter,

12, —Frequency pURING Hor anp Corp Prrrops,

Yeéar, Hot. Cold, Average.,
1890 Cicataannaes 36 srerseninnee v 87 sienisennon 4.6

From the above it is seen that the average number of earth-
quakes during both periods was 46, and we had in the hot
period a grealer number of earthquakes than during the cold
period by 21.
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13.—FIOURLY FREQUENCY OF EARTHQUAKLS.
The number of earthquakes in each hour during the year

will be found from the following table i
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We see from the above that the maximum frequency wag
Between 9g—10 a.m, and no earthquake between 1—2 am.

14, —INTENSITY OF HARTHQUAKES,
Of the 95 earthquakes which took place in the year 18¢o,
we will describe the most notable t—

Horizontal Motion, Vertleal Motion,
fax. Vel, per Bax. Accel. Max, Amplis
Time of Oceurs Dura~ Maw, range  Bee. In per e, in tude in
Date. rence. tion, in m. o, mam. m.. m,m,

Agrﬁitlh hg l;; §7 pmn; t;..‘aa. N 2.0 SEC.W LD v rvn s 82T v B3 100 6 680,

rth .. 4 56 43 A8 o 7800 GB BECLL B vrnneen 388 i oee little

6 4z 28 aan..6 30... 3310 3 BEOLL 3O s S T

iaé}*?l v 343 25 PMLLg .. RO IN 3858 B vnan 88 e

I7th L. 10 28 15 P03 50, L3 1N LERECL X8 wiavne a0 BT e

35{)3 v 236 9 paag 80.. 0.9 10 2 B0, 1 nienenes B8 e e
From the above it is seen that the most severe earthquake
during the year occurred at gh. 34’ 47" p.m. on April 16th,
and bad a range 22.4 mm, The origin of this earthquake
must have been somewhere in Shimoda in the province
of Idsu and Miyakeshima, In the neighbourhood around
these localities roads were destroved, rents were made in the
ground, articles fell down or were knocked over, pendulum -
clocks were stopped, &c. - The next shocks were those which
occurred on April ryth. During the day there were three,
They probably had the same origin as the one preceding them,
The earthquake of Jannary 7th took its origin somewhere in
Shinano. KamiMizuuchi, Higashi Chiknma, Kita Akumo and
and Sarakumi, were most severely shaken and suffered much
damage. The earthquake of May t5th had its origin some-
where in Shimoda, Tzu. This disttict was severely affected,
but no damage was done. Among other earthquakes the
shocks of long duration were those which occurred at 4h, 56/
45" a.m.; on April t7th, at oh. 34’ 47" p.m.; on April 16th, at
6h. 42’ 36" a.m.; on April 17th, at 2h, 36" ¢” p.ov.; on May 15th,
at 3b. 43’ 25” p.in,; on January #th, each having a duration
of 8/, 7/, 6' 30", 5' 30", and 5’ respectively. All the remaining
shocks had a duration of less than 4 minutes. There was only
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one earthquake which had a range greater than 20 mm,, no
earthquakes had a range greater than 1o mm,, 4 earthquakes
which had ranges, 1 to 1o mm., 28 were lessthan 1 mmn., and the
remaining 60 were so feeble that measurement was impossible,

From the preceding facts we may conclude that severe
earthquakes were few in number, about 9o per cent. of them
being feeble.

15,~IDIRECTION OF EARTHQUAXES.

The principal direction of motion of the 93 earthquakes this

year were as follows :—

8,8.W. B.W,. W.S\W. ES.E 5B 888
Year: S.to N, to T to  B.toW, to to to  Unknown,
NJNLE. NLE BONLE, WLNLWL. NLW. NLNL WL

180 e 8 L 5 X 17 3 13 — 45
Earthquake motion was therefore chiefly E.W., and after
that S.E. to N.W. They occwrred least in the directions
- 8.8.W. to N.N.E,, and W.S. W, to E.N.E,, the next being $.5.E,
to N.N.W,
16.~NATURE OF EARTHQUAKES,
An earthquake may have a horizontal or vertical motion ,
and the motion may be rapid or slow, In the following table
we show the nature of the earthquakes in 1890 jmm

Nature, Months. T K §
Conbination of hori. § :‘:* & “,%' i ,_%."25,, § §‘ §§; 3 &
zontal and  verti-

CAl MOUINI L iiiiany o s e B oo v § oo s o |y,
Horizontalmotion ., 2 2 2 3 8 13 2 4 21 lownd
Unknown soivivevicne 3 3 410 9 38 5= 68 1.00
Rapid e == 1 T 2 X3 1 1 42 Yol
SloWw vvnvmiiiene B T § B 23 X 3 3 4 20
Unknown v 2 3 510 7 26 § o= 24 Loond?

Thus of g3 earthquakes, 28 were horizontal, § were com-
bination of horizontal and vertical, and 60 were not definite,
being very feeble, The number ot slow earthquakes exceeded
that of rapid ones by rz, while 47 were so feeble that it was
difficult to determine their period of vibration.
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