A NOTE ON OLD CHINESE EARTHQUAKES.

By F. Osmort (Rigakushi).
Tuprrian Untversity or Japan, Togrlo.

~Although Ching is not noted for its volcanoes, yet parts
~of it are subject to frequent and violent shakings. In
Japan, earthquakes occur much oftener on the Pacific than
*on the Japan Sea side. Of the destructive ones recorded in
Japan, about 57 per cent. took place on the Pacific side,
28 per cent, on the Japan sea side, and the remaining 15 per
cent. in the central regions of the country. There is no pecu~
liarlty of a similar kind in the earthquake distribution of
-Ching, the activity being greater In certain interior provinges
than along the coast, though near the latier we have a chain of
active voleanoes extending from the Kuriles to the Philippines.

In Vol. X. of the Trans, Sels. Soc. of Japan, there is a
paper on Earthquakes in China, by Dr, Macgowan, It isa
great misfortune that his original catalogue of Chinese earthe
quakes was destroyed by fire during a riot, as such compila-
tions are by no means easy to obtain, It is certainly difficult in
this country to obtain the necessary materials, and I have sue-
ceded in collecting from histories and chronicles only those
shocks which happened provious 1o 1644, the year of the down-
fall of the last Min dynasty. Altogether these amounted to go8
shocks or groups of shocks, Although nearly all of these have
their precise dates given, I shall not make a statistical classifica-
tion with regards to semsons, elc., as such work is not likely
to give interesting resulis, OF these sbout 400 were at the
capitrls of the former dynasties and were probably snmlh



I20 A NOTE ON OLD CHINESE EARTHQUAKES,

The number of earthquakes recorded increases as the time ap-
proaches the present, but, in the case of China, we must also
remember that it was only since the Ghen and Min periods
that the empire assumed the extent it has now-a~-days. The old
Chinese believed in the super-natural or moral causes of earth-
quakes, and the old records of earthquakes are almost invari-
ably accompanied with notices of contemporaneous outbursts
of wars, bad actions or deaths of emperors or other great
personages, changes of dynasties, etc., the idea being to show
that they were forerunners or consequences of some political
events, In one particular instance, a severe shock occurred
about the city of Chdan (now Si-ngn, Shense) on Feb, 22nd,
1128, which was then being besieged. The defenders were
struck with panic, and the besiegers, profitting by the moment,
captured the city.

Chokd's seismometer, which is described in one of the old
histories and illustrated in Profesgor John Milne’s ** Earth.
quakes,” was invented in the year 132 A,p., would seem to
show that the Chinese had a distinct conception of earthquake
motion, particularly as to the existence of a direction of move-
ments, Many of the shocks are described as having been
preceded or accompanied by sounds. These are mostly
characterized as being like thunder, and in a few cases,, when
weak, compared to the bealing of drums, Sometimes shocks
are stated as having come from certain directions.

Some of the shocks were very extensive,~-covering three or
four provinces, 7., about double of whole Japan. The most
violent earthquake recorded in Chinese history took place on
Feb. znd, 1556. This shook the three provinces of Shanse,
Shense, and Honan, in which more than 830,000 people wers
killed. The meizoseismal area was a narrow zone, stretching
E.-W., along the river Wei-ho (in Shensé), a tributary of the
Hoang-ho, and included the south-western corner of Shense,

-Ground-cracks were formed and water ejected from them
together with mud and fish, At some places the soil was
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depressed, carrying down habitations and castles, whilst, at
others it ‘was contorted into mounds and hills, and roaring
sounds were heard among the mountaing, The shock was
initiated by delonations like thunders, and shakings continued
for many days. It will be observed that this description is
similar to that of the Japan earthquake of 18¢r, which seems
to be much smaller than the above. This great shock was not
foretold by previous shocks but was followed by disturbances
during the next two years, Contemporaneously with this, there
was no destructive earthgquake in Japan,

© Examples of the meizoseismal area occupying an elongated
valley tract are not uncommon. Thus, the great earthquake on
September 25th, 1303, which shook the province of Shanse
and destroyed some 100,000 houses, was in the valley of the
river Fuen-ho, a tributary of the Hoang-ho running from north
to south. Again, that of August 18th, 1561, which shook
the northern portions of the provinces Kansu, Shense, and
Shansge, was in the valley of the river Tsing-chooi, another
tributary of the Hoang-ho running from south to north, It
geems that in such cases the disturbed area was generally ex-
tended in direction perpendicular to the meizoseismal zone,

Speaking generally, earthquakes are more frequent in the
provinces to the north of the Yang-tsze-kiang and in the pro-
vince of ¥iinuan at the south-west corner of the empire,  Eg-
pecially the three northern provinces of Kansu, Shense, and
Shanse have viten been seats of extensive and violent earthquakes,
Destruclive ones are nol uncommon, and of the 395 shocks
which happened during the Min period, (1371-1644), there
were §o distinctly stated to have caused destruction -of
life and buildings. From this we may suppose that a destrue-
tive shock will happen on un average every s years in one part
orother of China, These 50 shocks were distributed as follows:
17 in Kansu ; 13 in Vinnan ; 2 in Shense: 2 in Shanse; 2 in
Szechen ; 3 in Shantung; 1 in Chekiang; t in Kweichow; x
in Hoope ; and 1 in Shense and western Kansu; 1 in Shense,
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Shanse, and Honan; 1 in Shantung, Pechili, Shanse and
Shense; I in eastern Kansu, Shense, and southern Shanse; 1
along the coasts of the Pekin Gulf and the Yellow Sea; 4 along
the coast of the Pekin Gulf. Thus a destructive shock on
an average occurred, daring these times, in Kansu every 16
years, and in Yinnan every 23 years. As a matter of fact
the shocks did not accur at regular intervals, but were more
or less in groups. Now Kausu has been the seat of steady
and comparatively uniform seismic activity, and the period
seems Lo recur at rather regular intervals ; namely, 1x shocks
during the Ghen period and 28 during the Min period, which
may fairly be considered as being local Lo the province, These
were grouped as in the following table i—
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In the above list, the * periods” were obtained by taking
the means of the years of several shocks which happened within
a few years of each other, and the figures representing the
‘“intensity " by summing the corresponding intensities taken as
1 or 2z according to the degres of violence of the shoeks, though
probably all were suvere. No such series of periods recurring
after tolerably regular intervals can be observed with earth-
quakes in other provinces. It might be that the periods, if
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“existing, were too long and therefore difficalt of being
recognized. In the following list are given the numbers and
“intensities of the shocks essentially local to the three most
disturbed provinces of Kansu, Shanse, and Vinnan which
happened during the Ghen and Min periods, divided into half-
centuries or about i—

Kansu, Shanse, Yinnan,
Numbet, Intensity, Number. Intensity, Number, Intensity,
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- It will be seen from the above that a maximum of seismic
activity occurred in Shanse in the latter part of the r3th and
“in the x4th, while in Yionan it occurred in the first half
- of the x6th centuries. Generally there is no colncidence in
“times of occurrence of maxima in different parts of China,
neither is there any between those in China and Japan.
- In the latler country, great sarthquakes in its different parts
- gometimes occurred within a few years of each other, so that
the whole of Japan may form a single selsmic zone, while the
~northern and the somh-western parts of Chins form distinct
- geismic regions, The shocks in Vdnnan were mostly local.
* The most disturbed of the coast provinces are Pechili and
- Bhantung, where destructive shocks have sometimes occurred.
~In the provinces of Chekiang, Fookien, and Xwangtung, shocks
“were rare, and of the 17 in these provinces which happened
during the Min period none are positively stated to have cansed
destruction of life and buildings. The areas shaken in these
cases were mostly along the coast and very rarely extended
‘inland. Probably the origins might have existed in the For~
mosa Channel, Fookien has been the most frequently disturbed
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province of the three. The four interior provinces of Kiangsi,
Hunan, Kwangsi, and Kweichow are the least disturbed re.
gions in China.

_ The city of Nankin was shaken 30 times during 70 years
between 345 and 414 (Eastern-Shin period), and about 110
times during 273 years between 1372 and 1644 (Min period),
so that as earthquakes happened on the average in these two
epochs respectively every 2'3 and 2'5 years. If, however,
we count all the shocks in the same year as forming one
group, then there were in the same two epochs respectively
one group of shocks every 3'5 and 7'5 years on the average.
From factslike the above we cannot deduce any conclusion as to
the question whether there has been any decrease in the seis-
mic activity during these centuries, But we should be rather
inclined to believe that there may have been some such
decrease at Nankin, especially considering the extremely
turbulent condition of the former epoch, None of these
shocks seem to have been destructive, and sometimes it
is particularly stated that houses moved and made crack-
ing ‘sounds, etc. In the year rqzs, there were 42 shocks
in Nankin, and 8 or 10 during each of the two following
years. The city of Pekin was shaken 88 times during 237
years between 1403 and 1639, or on average there was ons
shock every 27 years, Of these 88 shocks, 12 were severe,
though not destructive. The one in 1266 (Ghen period) was
sufficiently strong to cause some damage to walls, while another,
a few years before, caused (in the vicinity of the city)
landslips in mountaing and depressions of ground, and
many people were killed, Probably the neighbourhood of
Pekin is more largely shaken than that of Nankin, Thus
there were, during 163 years between 1476 and 1638, 18
shocks around the Pekin and the Leaoton gulfs, of which 6
veere destructive; while there were during 168 years between
1477 and 1644, 21 shocks about the mouth of the Yang-tsze-
kiang of which only one was destructive. We append
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below the numbers of shocks which occurred at some of the
older capitaly 1

At Rakuyo (now Honan, in Fonan), 53 shocks during ro3
years (92~194), and 13 shocks during 46 years (269—314).

At Choan (now Singan, Shense), 36 shocks during 261
years (619—879).

At Rin-an (now Hangchow, Chekiang), 2% shocks during
193 years (1029—1221),




