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MEMOIRS
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GEOLOGICAL SURVEY OF INDIA.
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4 Caravocuk oF INpiaN EARTHQUAKES from the earliest time to the
end of 4. D. 1859, by the lale Tuoxas OnbHaM, LL.D., F.R.S., &e,,
Superintendent of the Geological Survey of India.

In the preparation of the following catalogue, the authorities which
~ have been accessible to me were— The Earthquake Catalogue of the
British Association, by Robert and J. W. Mallet, London, 1858’
This catalogue only comes down to the close of 1842. For years subse-
quent to that date, the valuable series of catalogues published by Pro-
fessor Perrey of Dijon, which appear in different numbers both of the
‘ Mémoires de I’ Academie de Dijon,” and in the ° Bulletin,” and in the
¢ Mémoires Couronnées, de I’ Acad. de Belgique,” have been consulted.
The valuable papers of Baird Smith, in the Journal of the Asiatic
Society of Bengal, on Indian Earthquakes have also been useful, but
unfortunately do not come down later than 18343 ; also the papers of Dr.
G. Buist in the ¢ Trans. Bombay Geog, Soc” The files of the well-
known weekly paper, The Friend of India, from 1543, for the use of
which I am indebted to the courtesy of the Editor, G. Smith, Lr.p.,
have been carefully gone over, The travels of Vigne, Moorcroft, Mas-
son, Burnes, Thomson, Hooker and others, private communications as
well as unpublished official records and the pages of the ¢ Asiatic
Journal,” the ¢ Asiatic Annual Register,” and numerous other periodicals,
have all contributed more orless to the list. 1In «ff cases, excepting
when such is specially stated, the original papers or books in which the
descriptions are given have been referved to.
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2 OLD.AM : CATALOGUE OF INDIAN EARTHQUAKES.

When completed in this way, a few coples were printed and i--
buted to several public offices and private individuals, more esp~ 103
the principal officers of the Public Works Department, with a r= -t
for any additional information which the records of their i~ -2 2
afford. From a few, valuable additions were receive], which huve -

been embodied in the eatalogue.

While convinced that. if we desire to reap any harvest of a- oo

results from the cultivation of thi= diticult but promisinr o

terrestrial physics, we must carry onr investimatioos 0 oa me LomoC
advanced stage than merely cataloguing the ple wena oot o
that much information can be gained frim sueh Nase And ae 0 oy

have never before been attempted for the Indian Emeize w7 -

exception of the admirable summary for 1542 by Baird Suiel
devoted some time to the following catalherne. Tam e o7 oo 7 e

deficiencies, notwithstanding the care aiven to it rreronr =0 1o 7o,
no such lists can be rendered satizfvorviv foia:i 0 0T o0
necessarily demand the co-perct o fomies 1ow Tl oLl Do
from any who may have it in thin o wer L T G O
And with a view toa continuanee of similar ror oo f 2 f e 5 Lee

I will feel indebted to any one wio Wil coenman caee ST T Tl
regarding any earthquake which they may experienve within tie T2 -
of British India or its dependencies.

For the curious and valaable information regarding several of <.-
earthquakes which occurred in the earlier centuaries of our .z
pages of Al Macin and Abul Faraj have been consulted. But 1 s
specially indebted to H. Blochmann, Esq., for his invaluable =zl o
tracing out the intervesting histories of these striking phenomens.  H-
has ever been most willing to give me the full beuetit of his exton.iv -
reading and acquaintance with oriental literature, and I fear I hive o
than once been induced, by his own readiness to assist, to trespus: .o

his valuable time more than I wished.

The catalogue is only brought up to the end of the year 1862.
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CATALOGUE. 3

Catarocue oF INpiaN EARTHQUAKLS.
A. D
893 7 894, INnpra.—TUnder the year 893, AD, in the catalogues of
earthquakes, a very severe shock is stated to have occurred
in India. The capital is said to have been destroyed, and
180,000 men to have perished ; preceded by an eclipse of
the sun, &c., &c. And as authorities for this statement,
Abul Faraj and Al Macin are quoted. I have, however,
been unable to find any reference to this earthquake in the
only edition of Abul Faraj to which I have access,
(Pocock’s Translation, Oxtord, 1663); nor can I see any
account of it in Al Macin (Erpenius’ Translation, Leyden,
1625). But, on referring the question to my friend
My. Blochmann, he furnished me with the following refer-
ences: In the Tdrikhul Khulafd, or History of the
Caliphs, it is said: “And during this year (A, H. 280}
a letter came from Daibul that there was an eclipse of the
moon during the month of Shawwdl, and that the next
morning the world was in darkness, which continued till
about 4 o’clock in the afternoon : and there blew a black
wind, which lasted till a third of the night had passed
away, and the wind was followed by a great earthquake
which caused the whole town to disappear. The nuwmber
of people which were dug out from the ruins was 150.000
wen.”  Again, in ¢ 4/0dmil-fi-l Tdrikk by Ibu-ulathir
(possibly the largest historical work of the Arabians), it
is said: “And in the Shawwal of this vear (A. H. 28m
there was an eclipse of the moon, and the people of Dabil
and the whole world awoke in darkness. Aud the dark.
ness lasted for a long time, and when it was 4 o'clock in
the afternoon there blew a black wind,! which continued
to a third part of the night. And when the third part of
the night had come, there was an earthquake, and the
town was destroyed, so that only about 100 houses
remained, and after this the earth shook five times more

This may have been a drifting shower of voleanic ashes.
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4 OLDHAM : CATALOGUE OF INDIAN EARTHQUAKES.

A, D.

893 ? 894. and the total number of people that were founi &il-I
below the ruins amounted to 150,000.”"—(Tornberss =1 -
tion of Alkémil, Vol. VIL, p. 323.)

There is here a perfect agreement as to date. Inlesl -
seems probable that both writers derived their infurizac? =
from the same source. The month of ShawwAl, iw <l
year of the Hijra 280, commenced 90 days before th- 1520
of March, 894, A. D., that is, on the 14th of Decerl-r
893. Hence the earthquake must have been at the cio-
of the year 893, or in the few first days of 894, A. D.

But these two authorities differ in the name of the larze
town said to have been destroyed, one calling it ¢ Daitul)
the other Dabil. Now, Daibul, according to Yaqit's
Geographical Dictionary (a famous Arabic workj, luy

“on the coast of the Indian Ocean. Itis a famous town.
and the waters of LAhor and Multin reach it, and tlow
into the Bahr-i-Hind” (Indian Ocean). Thisis the ancient
town of Daipul. In all probability this was the town
visited by this severe earthquake, still it is very strange
that the narrators refer to no sea-wave having covered
the land,

According to the same authority, Dabil is, 1st. a town in
Armenia, near Arrin! (between the Eupbrates and
Tigris); and 2nd, a sandy district in Arabia, between
Yamamab and Yaman. This would render it probuble
that the earthquake was in Armenia, although there
seems nothing to lead one to conclude that this Dabil was
a town of such importance or size as to contain more thar
150,000 inhabitants.

1505, July 6th—In the catalogues this very severe earthquake is referr:l
to, but without a date, ¢ about the middle of the vuar)
In Snltdn Baber’s memoirs also no date is given. Arnd,

again, in Firishtah (Dow’s edition, IL, 75), an earthq
is stated to have occurred at Agra on the 15th .J
which it seemed probable was the same as that rep.ru.t
in Kabul, Afghanistan, &c. Elphinstone also (India I1.
536) notices the same earthquake as occurring at Deli.
Mr. Blochmann, at my request, has been able to triv= ¢ 2
the history of this occurrence fully and to fix the date.

U Arrvédn, Harrdn Haura, (Grecks (l.vpoutr/.tf:‘), signifies voleanic reginz.
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CATATOGUR. 2

A D. .

1505. July 6th.—In the Mir-dt-ul-dlam, a MS. in the library of the
Asiatic Soclety of Bengal, it is stated—* In the beginning
of this year (911) an immense earthquake happened in the
confines of K4bul. The walls of the fortress and of most
houses of the BAl4 HicAr and in the town fell down, and
‘thirty-three times in one day did the earth tremble. For
a whole moanth twice a day pleces of earth slipped down,
and a large number of men was killed, and between
Pimghin and Bekfaut (P), a piece of land about sixty
cubits broad tore off and slipped down as far as you can
shoot an arrow, when suddenly at the former place several
springs appeared. And from Istarghab to the Maidan
whick is nearly six fursangs, the ground presented depres-
sions and elevations as high as an elephant. And in the
same year an earthquake was also felt in Hinddstdn.”

In Baddoni (Bibliotheea Indica, Vol. 1, p. 319), we find it
recorded : “ On the third day of the month Gafar, 911
A. H.,, there was an immense earthquake in the whole of
Hinddstan, so much so that the mountains trembled, and
high, firm, buildings came down. The earth broke open
in several places, and immense fissures appeared. Vil
lages and groves slipped from their places, and people
thought the day of resurrection had come. But from the
memoirs of Sultin Babar it would seem that the earth-
quake was not confined to Hinddistn, but was felt just
as powerfully in Kébul and Persia, Since the creation of
the world there never was so dreadful an earthquake.”

In the memoirs of Baber (Erskine’s edit., p. 170), it is said:
* At this period (Muharram, 911), there was such an
earthinake that many ramparts of fortresses, the summits
of some hills and many houses both in the towns and vil-
laczes, were violently shaken and levelled with the ground.
Numbers of persons lost their lives by their houses and
terraces falling on them. The whole houses of the vil-
lage of Pemghin (or Peghmin, south or south-west of
Kabul) fell down, and seventy or eighty respectable land- .
holders were buried under the ruins. Between Pemghian
and Bektob, a piece of ground about a stoune’s throw in
breadth separated itself, and descended for the lenzth of a
bowshot, and springs burst out, and formed a well in the
place which it had occupied. From Istarghaob (north of
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6 OLDHAM : CATALOGUE OF INDIAN EARTHQUAKLUS,

4. D,

1505. July 6th. Kabul) to the plain, being a distance of about six or seven
Jarsangs, the whole space was so rent and fractured, that
in some places the ground was elevated to the height of
an elephant above its old level, and in other places as
much depressed ; and in many places it was so split that a
person might have hid himself in the gaps. During the
time of the earthquake, a great cloud of dust rose from the
tops of the mountains; many rising grounds were levelled.
That same day there were thirty.three shocks, and for the
space of a month, the earth shook two or three times every
day and night.”

Firishtah also (Lucknow edition, p. 183) mentions this earth-
quake as occurring at Agra during the reign of Sultin
Sikandar Lodhi “ on Sunday, the third day of Gafar.”

These dates combined fix the occurrence very accurately, as
having taken place on the 6th July. The year 911 of the
Hijra commenced on the 4th June 1505, A. D. Mubarram
(1st month) has 30 days, Qafar (2nd month) has 3 days,
or the 3rd of Qafar, 911, was the 33vrd day from the d4th
of June =the 6th July. Firishtah adds, * On Sunday.”
Now, according to Prinsep’s Useful Tables (p. 198). the
vear 911, A, H. commenced on Wednesday. the 4th of
June; therefore the 33rd day of the vear coincides with
Sunday, the 6th July, 1505, old style. Firishtah died
soon after, 1600, A. D.

1552. CasHMIR.— Mentioned in Prinsep’s Tables; no particulars,

1618. May 26th.—BoxBay, &.—Accompanied a severe hurricane ; 2,000 lives
and 60 vessels lost at Bombay.

1683. February 7(h ?.—LAREUGAR.—One day’s journey from Gauhati; in the even-
: ing. Jour. As. Soc. Beng., XL, pt. 1, page 95.

1664. date. —Seven duys’ journey from Dacca.—Shocks recurred for 32
days —Brit. Ass. Cuatal., 1852, 84, quoting Collect.
Academ,

1668. May —SamLsf.—Delta of Todus. “ At this time (between lst and

10th Zi Hajjah, A. H,, 1078) a report was received from
the Soobah of Tattah that the town of Samiwanf (or
Samajl) which belongs to the Parganah of Lahori had
sunk into the ground with 39,000 houses during an earth.
quake.” Maébsir A'lamgiri, Edit. Bibl. Indica, p. 74,
This time corresponds to 2nd to 11th May, 1663.
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CATALOGUR. 7

A.D.

1669.  June 4tk —UppPER INDIA.~—In the Mirdt-ul-’ Alam (Mirror of the
World) by Bakhtiwar Khdn,—MS. never printed,—it is
sald: “ A strong earthquake took place on the 14th
Muharram of Aurangzib’s 12th year, in the districts
surrounding the fort of Mandrin. A chasm appeared in
the ground abont fifty cubits long and two yards broad.
The inhabitants tied stones to ropes five and six hundred
yards long, in order to ascertain the depth. But the ropes
were too short, and the depth was not ascertained. After
four days the chasm closed without apparent cause.” The
1Z2th year of Aurangzib commenced on the 1st Ramazan,
1079, A. H., and the 1st Muharram (new year’s day)
of this 12tk year falls on the 22nd May A. D. 1669,
The 14th Muharram was, therefore, the 4th June 1869.!

222d —CasEyIR,—On the 3rd Gafur a very violent earthqualke felt
all over Cashmir, lasted all night. Madsir ¢ A’lamgiri.

23rd.—AtocE.—On 4th Cafar (1080, A. H) an earthquake; a
fissure 50 yards long wuas formed in the ground. BMadsir
t A'lamgiri. The 4th Cafar was the 33rd day of the
year, and so corresponded to June 23rd.

1684. date P—SORATE.—(Surat ?) in Further India.—Brit. Ass. Catal.,
1852, 96, quoting Collection. Academ.

1720, July 15th,~DeLEI—“ At this very time (viz., 22nd Ramazan, 1132,
12—1 Noon. A. H.,, Friday), whilst in most mosques of the Capital,
(Delbi) the Kkutbak™ (Friday prayers for the reigning

1 The same historical MS. mentions two remarkable meteoric phenomena during
Aurangzib’s reign, which may be quoted here. In the month of Ramazan of the eighth year
of Aurangzib, a large star in the shape of a flame fell from the air into a tank near the fort of
Kalyinigarh, which lies in the Soobah of Dakhin. The mere fall caused the waters to over-
flow ““the banks, the water itself remained in motion for two pahars” (ta do pabar? six
hours)!

The eighth year of Aurangzib was 1075, A.H., and the Ramazan of that year commenced
on the 4th February and ended 5th March 1665, A.D.

Again, itis said: ““In the ninth year (of Aurangzib) a flame appeared in the Parganah
of Malki (Bahdr). ¢ The flame was one imperial yard long (34 inches) and one yard broad.
1t passed along like a whirlwind for six kos, and burnt the trees, &c., which it met in its

course.”’
The ninth year of Aurangzib—1076, A. H.—lasted from 22nd January, 1666, A. D., to

10th January 1667, A. D.
Both those events appear to have been undoubtable metcoric falls, alithsurh the da.

scription of the effects i decidedly highly coloured!
( 169 )
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8 OLDHAM : CATALOGUE OF INDIAN EARTHQUAKES.

A, D,
1720, July

15th, sovereign) ““was being read ” (between 12 and 1 o’clock

mid-day) “and the people stood in lines ready for prayers,
a dreadful earthquake took place. 8o people thought,
judging from the roar below the ground, the shaking of
the walls, and the cracking of the roofs of high buildings.
During the day and the following night the houses shook
nine or ten times, and the ground was going to and fro.
It is well known that the walls of the fortress and many
houses were destroyed, and innumerable people lost their
lives both at Shdhjahinibad” (New Delhi) “and at Old
Delhi.  The writer of this history, who had mounted a
horse, saw with his own eyes that the bazaar road from
the Kabuli gate in the north up to the Lal Derwaza in the
south broke open in several places: the walls of the for.
tress were much injured, as also the Shiahrpanih Derwéza,
and the battlements of the Fathpur mosque tumbled down,
and killed ten or twelve men, and wounded many more.
It is also noticeable that for one month and ten days after-
wards, the ground shook every day four or five times, and
the houses trembled and the people got so afraid, they
would no longer sleep in their houses. Though the shocks
decreased after that period, the earth shook occasionally
for the next four or five months.”"—Khrdf? Khan's Mun-
takhad ullubdb. The exact date is thus arrived at:
The year 1132, A. H., commenced on Tuesday, 3rd Novem-
ber 1719, old style: hence the 1st January 1720 is the
60th day, counting from November 3rd. But the 22nd
Ramazan is the 257th day of the year, hence the date was
the 197th (257 —60) day of the year 1720, . e., 15th July.
This was Friday. This earthquake is noticed in Elphin-
stone’s India, Vol. IL, page 586. The month is given, but
no day; hence the testimony of the eye-witness Khafi

Khan becomes very interesting

1737. October 11th—Carcurrs, &c.—“ In the night between the 11th and

]Vig}lt.

( 170 )

12th October 1737, there happened a furious hurricane
at the mouth of the Ganges, which reached 60 leagues
up the river. There was at the same time a violent
earthquake, which threw down a great many houses along
the river side; in Golgotta (Calcutta) alone, a port
belonging to the English, two hundred houses were
thrown down, and the high and magnificent steeple of




CATALOGUE. 9

A.D.

1737. October 11th. the English Church sunk into the ground without break-
ing. It is computed that 20,000 ships, barques, sloops,
boats, canoes, &c., have been cast away. Of nine English
ships then in the Ganges, eight were lost, and most of
the crews drowned. Barques of 60 tons were blown two
leagues up the river; three were lost with their wen and
cargoes ; 300,000 souls are said to have perished! The
water rose 40 feet higher than usual in the Ganges.”

The steeple of the church was described as being “lofty and
magnificent,” and as constituting before this period the
chief ornament of the settlement.!'—Gentleman’s Muga-
zine, 1738-39.

This most destructive earthquake and hurricane has not been
recorded in the principal Barthquake Catalogues.

1762, dpril 2nd.—~BENGAL, ARRACAN, AND BUurRMAH.—A very destructive, and

5 .M, violent earthquake felt all over Bengal, Arracan, &ec.,
chiefly or most severely in the north part of the east
coast of the Day of Bengal. In Calcutta, water in tanks
rose 6 feet; direction said to have been north and south;
lasted ten minutes. At Ghirotty (Gorhatty), 18 miles
above Caloutta, river rose more than 6 feet perpendi-
cularly. At Dacca, water rose so suddenly as to carry
up hundreds of boats, and many lives were lost. Islama-
bad (Chittagong) suffered very severely; great ex-
plosions heard at first; openings in the earth were formed
10 to 12 cubits in length, and chasms were filled with
water. Water was spouted out like a fountain and fine
sand or mud; earth continued to sink day by day little

and little. Sixty square miles said to have been per.

1 To the description of this hurricane in the Gentleman’s Magazine there is a very
amusing addition, which I will quote in the exact words of the original: ‘A French ship
was drove on shore and bulged; after the Wind and Waters abated, they opened their
Hatches and took out several Bales of Merchandise, &c., but the Man who was.in the Hold
to sling the Bales suddenly ceased working, nor by calling to him could they get any Reply :
on which they sent down another, but heard nothing of him, which very much added to their
Fear; so that for some time no one would venture down. At length one more hardy than
the rest went down, and became silent and inactive as the two former, to the Astonishment
of all. They then agreed by Lights to look down into the Hold, which had a great Quantity
of Water in it, and to their great Surprise they saw a huge Alligator staring as expeeting
more Prey. It had come in through a Hole in the Ship’s side, and ’twas with Diffienlty
they killed it, when they found the three Men in the Creature’s Belly!! Gentlesman’s
Magazine 1738, June ; Historical Chronicle, p. 321.
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2nd.—manently submerged. At DoHazari houses fell ; cavity

—contd.

opened 200 cubits in length and filled with water. Two
volcanoes (?) said to have opened on the Seeta Kunda
Hills, At Nahar Charcak (Bakar Tschurak) the island
clove as under and was swallowed up by the waters.—
Phil. Trans., 1763, vol. viii, 251; Asiatic Annual
Register, vol. vi, p. 60. Minor shocks continued up to
19th.

To this severe earthquake is attributed an elevation of the

coast of Arracan, stated to extend over more than 100
miles in length, with varying amount. Captain Halsted,
who was engaged in a survey of that coastin the Childers,
gives the results for the area he examined *“from the
Terribles, off the north coast of Ramree, to Foul Island ”
The general direction of the shoals, and coast here, is
north-west by north to south-east by south. The elevation
was greatest about the centre. At the Terribles it was 13
feet; at vavious points of the north-west of Cheduba 22
feet, diminishing to 9 feet at Foul Island at south. Men
were living at the time of Captain Halsted’s visit who
had fished over the then dry land. A third elevated beach
was traced also on the west coast of Cheduba half way
down and on Flat Island, Ovsters were found adhering
to a pinnacle of rock, about 4 teet high, on a line about
13 feet abave the second line of beach (that produ:ed in
1766), which was itself marked in a similar way. —Juur,

Astat. Soc., Beng., x, 433, &c.

With the exception of the extremely vague story of men being

“alive who had fished over the then dry land,” it is entively
a matter of assumption to attribute this elevation to the
earthquake now just described. Captain Halsted’s visit
was in 1841,

13th.—Carcutra.—Not severe; two or three shocks.— Phil. Trans.,

2.30 P.M.

June

October
4-10 A,
172

vill, 251,

4th.—Bixks oF (ixaEs.—Several violent shocks; many houses

)

overthrown, and large numbers of men and cattle kilied.—
Asiat. Ann. Reg. viii, 98.

Casguir,—Date unknown; severe,—Jour. Asiat. Soc.,

Beng., xii, 1044,

19¢h.—OnaoLE. —Severe; lasted nearly a minute: occurred during a

violent cyclone.—dsiat. dun. Reg., 1801, iii, chronicle, 43.



CATATOGUE. 11
A.D.
1803. May 2%9nd —TUpPPER GaNgEs.— Lasted six or seven seconds; rumbling
3-7T r.M. noise like distant thunder.— Raper, Asiaf. Res., xi, 511.
1803. Sepfember Ist.—Vatora (MurTRA).—Very violent; lasted several minutes.
0-30 Midnight. Many pucka buildings thrown down: very extensive
fissures in fields, through which water rose with consider-
able violence, and in quantity sufficient to be used by
cultivators. Principal mosques, erected by Ghézi Khen,
destroyed, and a considerable part of the dome was swal-
lowed up during the opening of the earth. Several
slighter shocks followed.!—Asiat. Ann. Reg., 1803, vi,
chronicle, 58.
2-35.—Cavcurrs, &c.—The same was felt at Calentta and neigh-
bourhood; viver much agitated; water, with mauy fish,
thrown out of tanks; church clock stopped at 1-35
night.—1bid., vi, 35,

—Kvaraon.2—The earthquake, given as occurring in this year
without date in Kumaon, where many buildings were
rnined, was most probably the same.—Brit. A4ss. Catal.,
1854, p. 54 ,

Urrer VALLEYS OF GGANGES, SIRMOOR, AND GURHWAL.
—Very violent; 200-300 people destroyed at Barahal,
Badrinath also suffered severely; several villages swal.
lowed up.— Raper, Asiat. Res., xi, 509; Gleanings in
Srience, 1, 50 ; Asiat. Res., xiv, 139 ; Jour. Asiat. Soc.,
Beng., x1i, 1031.

Elphinstone (India, Vol, II) states that the Qutb Minar
at Delhi was deprived of its npper portion by an earth-
quake. No authority is given, and I have searched in
vamn for any detailed record., T have been able, by the
friendly aid-of Maulasi Kabiruddin, to find in a modern
work entitled Asdr-u-Sanidid, by Sewad-ud-dowlah, print-
ed at Delhi in 1847, a passing notice of this fact. But this
merely records that Sultin Sikandar, son of Beloli, had
the upper portion of the Qutb renewed after it had been
injured by lightning, and that “ subsequently it was again
injured by lightning and an earthguake,” after which it
was vepaired by the English. No date is given, or inter-
val after the repairs by Sikandar. General Cuningham
states that this injury to the Qutb Minar happened on

This is the earthquake referred to in Mallet’s Catalogue under 1803 on the banks of
the Upper Ganges, but without date; given under the month of July.
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A.D.

1803. September  Ist. the st August 1803, but he gives mno authority. There

—contd. can be little doubt that it was the result of the earth-

quake here noticed. And the authorities quoted are clear
as to its having been on the 1st September, not August.—
Arckl, Rept. Jour. Asiat. Soc., Beng., 1864, xxxiii,
App. lix.

1807. December 10th.—Mapras.—Three distinet shocks ocenrred in middle of a

Between 12 and 1 Night. tervible cyclone, and accompanied by very heavy sea-waves.
—Asiat. Ann. Reg., x, 1808,

1808. Apn»il 13th.—Carcurra.—Not very violent: rumbling noise succeeded.
2 A M. CHANDERNAGORE, &c.—House walls rent, 2 “northern room
most considerably.”—4siat. Ann. Reg., 1808, x, 60.
" June 4¢h.—Baxpa.—Two smart shocks; felt also at Secrora.
2-40 P. M. DinaceErorE.—Here said to be from south-west to north-
east.— A4 siat. Ann. Reg. 1808, x, 67.
1809, GurEW 4L —Falconer states that the Bishnoo Gunga River,

one of the great branches of the Ganges, was blocked up
below Gosheenath by landslip caused by an earthgnake,
and that the water rose 140 feet above its usual level.—
Jour, dsiat. Soc. Beng., x, 613; no date or authority is

eiven.
1810, A »rril I —Carcrrra—Just aftar eessation of a north-we<tor: two
7-25 oM. shosks, very distinet, qaidk: appearel first to be from

north-east to south-west, anl then the opposite; duration

— 6 seconds and 30 seconds. Felt very distinctly at Garden

e Reach, close to Caleutta, by three persons sitting at one

- corner of a table and by the three sitting at the opposite

corner, but not by the remainder of the party (11). Noise
accompanied shock, said to be ° like muffled bells.”?

Felt also at Dum-Dum, Barrackpore, Moorshedabad, Ram-
nuggur, &c.~—Asiat. Ann. Reg., 1811, xii, 10, 463.

" May 13¢h.—Carcurta—Said to be perpendicular: three successive
9-45 P. M. shocks, and then undulatory motion lasting 8 to 10 seconds,
and finished with a loud rumbling noise. Felt also in all

the vicinity.—1bid., xii, 464.

1811. February 1st.—Cancurra.—Severe ; continued forabout 30 seconds.— Asiat.
2.20 P, M. Ann. Reg., 1811, xii, 69.

! This is evidently the earthquake guoted in published catalogues as occurring on April
8th ; according to the authority given it was on the lst.
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Muy 1st.—PENANG.—Very smart, passed to north-west : chiefly confined
to the northern and central parts of island ; lasted 15 to
20 seconds ; felt at sea also.—dsiat. Jour,, iii, 66.
September 12th.—~Ruxcrur.—Several shocks felt; last day severe.—I7bid.,
to 15th. 498,
September 16th—Mapras.—Sharp; made every one sick: buildings struck
4 a.M, with lightning. —7Ibid., 498,
Muay 26th.—Guxeoorri— Upper Valley of Ganges.—~Two shocks. Rocks
DetiweenlVand  hurled in every direction from the peaks. Smartly felt in
11 p.a1. all parts of the mountains, as well as in the plains of
North-Western Provinces.—Herbert, Asiat. Res., Xiv, 98.
May 27th § 2Sth.—S8light shocks recurred frequently. Huge landslips resulted;
one said to extend for half a mile, and to reach to summits
of hills 1,000 feet high.—7bid.

July 11th.—Cavrcrrra. &c.—=Slizht shocks.—Garunier, Meteorol., 118,
«illutml in Bro s, Cutal.

August —Mipgas.—Tiid.

June 16th—Crrca.—And over a larze jorticn of N ) 5

6-45-50 p.M. This was one of the Mot severe and destr

on record in India. The wauin fucus of disturbure:
have been near Cutch, where the damace done was torrizie,
Bhooj, the chief’ town, was reduced tu ruins, 2o people
perishing ; shock lasted from 2 to 3 minutes with 4 Leavy
appalling noise. At Abhmedabad, a city famous for its
noble architectural remains, spires of great mosguie of
Sulté""/ﬁ- were overthrown ; other nosgies als
stroy ﬂyozvlu asselLbled fir g we il s Saa 4l
perist T wotion heavy, Lot d

of

Pocrah, cnly =

Lheaanngs

over the porth of India; was foin sl

in Oudb, Jaurpore, ChLunar acd Mirzajur, and at
Caleutta,
In Cutch, first shock at few minutes betire 7 px. of 10:h;

shocks continued of lesser intensity until 2 th, when iz is

stated, the ‘volcano called Dencdur turst int
and the shocks ceased.” (Denodur, however, is
volcano). In the western portion, the town of =i

and adjoining country were inundated by a tremenlous

rush from the ocean, and all suli.e T ruund

sinking apparently about 14 feet.  While to the nortu ot
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June

—contd.

June 17th, 18th,

19:h.

16¢th.—this tract, about 5 miles, a long low ridge or swell of

perhaps 15 miles in width, was said o have beeu raised
and to extend 50 miles east and west. It passed imme-
diately across the chanuel of the Indus. The natives
called this the Allah Bund, or Mound of God. The
elevation was nowhere more than 10 feet. Tt was after-
wards cut through by the Indus, and was found to be
composed of clay with imbedded shells. TIn the Runn of
Cutch, numerous jets of blackish, muddy water were
thrown out from fissures, and cones of sand, 6 and 8
feet high, were thrown up.—ZTrans. Lit. Sve., Bombay,
iii, 90; Burnes’ Travels, vol. i; Lyell’s Principles of
Geology.

The details of this earthquake have been so often quoted,

and with such exaggeration of statement, that I would
advise those who desire to investigate the facts to resort
to the original authorities.

Shocks continued to be felt at intervals, but none serious.

June 20th.—On this day the hill Denodur is said to have burst into vol-

August

canic action, and the shocks immediately ceased.  (Recent
ex:mination could find no trace of voleanic action in this
hill.—=ee Men. Genl. Surcey, India, xi, 25.)

Tle shock of 16th is stated to have been felt very sharply
also at Pordicherry, Pulicat, Coimbatore, but this s most
probably a different earthquake —IacMurdo, Trans.
Lit. Soc., Bombay. Also sensibly felt in Nepal, and
Khatwandu, &e.—~Asiat. Jour., ix,

3rd.—TirHOOT.—Felt in different parts, not severe,—Ibid., ix,

384 (1820).

January 27th—Bmoor.—Accompanied by a loud noise like thunder.~—

Curcr. Trans. Lit. Soe., Bombay, iii, 90,

November 13th.—Broos.—Several slight shocks.—Asiat. Jour., xi, 628,

(1821)

December 31st.~—NELLORE.—First shock at times stated, then undulatory

9-26 ».M.

motion followed by a second shock, more violent than the
first, and longer : duration altogether about 33} minutes;
supposed to be from north to south, from the swinging
of pictures on the walls.—A4siat. Jour., xii, 88, (1821).

December 31st.—NoAKALLY.—Fclt also here.—10id,
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Junuary 10th.—~TravancorE.—Slight shocks, less than a minute; noise
like the passage of a heavy carriage over a drawbridge,
Ibid., xii, 193. '
Augnst  13th.—Karra.—Lasted about a minute, said to be east and west.
3 p.M. Dayavw.—Felt also at Damaun, and in Bombay Presidency.
2-45 P.M. ArMEDABAD.—Slight and tremulous ; lamps, &ec., set in
motion.—dstat. Jour., xiii, 293, (1822).

January 29th,—M avras, CHITTORE, VELLORE, &c.—Several shocks: very

1 P heavy rumbling mnoise; broke up roofs, &e., said to be
from south-east by south to north-west by north.,—Ibid.

xiv, 370.
April 3rd.—~BEveaL.—Several shocks felt generally over Bengal, Cal-
10 .M. cutta, Jessore (three distinct shocks, loud noise) ; Berham-

pore (lasted 2 minutes, said to be north-north-west to
south-south-east) ; Comillah (saild to be east and west,
people could mnot stand); Bhaugulpore, Gya (apparently
from north).—1bid., xiv, 493.
August  16¢h.—CarcrrTa—~—Commenced with arushing noise like a whirl-
6-30 p.M. wind ; walls of houses began to move from north to south;
became more violent; two shocks, second most severe,
whole lasting about 30 seconds.—Idid., xv. 293, (1823).
February 9th~CryLoN.—Felt at Kandy, Colombo, Rutnapura, Negumbo,
1-15 p.M. &e., accompanied by subterranean noise like a cannonade.
Felt also severely at sea by Ships Winchilsea and Orpleus.
The latter felt a second shock at 2-5, and a third about
3 p. M., very slight.—Edinb. Jour. Science, iv, 261, 264 ;
Quar. Jour. Roy. Inst., xvi, 174,

Mapras.—The same earthquake, just noticed at Ceylon, was
felt at Madras, where it lasted only a few seconds; also at
the Nilghiri hills, Nagercoil, sonth Travancore, &e.; ap-
peared to travel southwards, with a rumbling noilse. At
Kotagherry (Nilghiri hills) there were two distinct shocks
with an interval of about two minutes.—Asiat. Jour.,
xvi, 376, 482, (1823.)

[N. B.—This shock is erroneously quoted in the Brit. Ass. Catalogue
(1854, p. 148), as occurring on March 9th, and as occurring in North
Eastern India. ]
March 2nd—MaDBAs AND CEYLON.—Severe shocks felt at Travancore 20
minutes later than at Madras.—Arck. d. Décour., 1824,
210, quoted in Brit. Ass. Catal,
» 9th.—See above, February 9th.
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1823. April 3rd.—Carcurra.—Shocks from north to south, and wice versd, up
10 p.M. to 10 o’clock.—Garnier, Meteorol., p. 137, in Brit. dss.,
Catal.
» April 22nd —PENANG.~Two shocks.—Asiat. Jour, xvii, p. 137, (1821).
5-3 Am.
» DNovember 26th.—Cavrcvrra.—A shock, rather sharp, accompanied by subter-
12-10 Noon. raneun noises.—Jbid., p. 518.
1825 January 3rd—GowHATTY.—From eastward.—I7lid,, xx, S8, (1825).
12 Noon.
" January  5th—=MyMENSING.—Two shocks: first at 7 p.ar., second at mil-
7 paL night.—7Zbid.

January 8th.—MYMENsING.—Gentle at first, severe afterwards: ap-
parently from the north.—7%id.

» » 8th.—ComirraB.—Four shocks, last rather severe: apparently

6-50 P.M. from the north-east.—7b:d., xix, 839.

6-46 P.M. Luckxow.—Shock felt at 6-46 p.u.

March  22nd.—DELHL.—Sharp, with loud rumbling noise ; appeared to go
12-35 p.M. towards the south-west.——Ibid., xx, 452.

1826. October 29th.~NEPAL, &c.—First great shock followed by eight minor
2 AM. vibrations ; first vertical ; others came from south to north.
In Katmandu several houses fell, also temple near city.
At Patun fourteen houses fell. Smaller shocks succeed-

ed.—17bid., xxiii, 672, (1827.)
1827. January 6th.—VizacaPaTaM.—Sharp shocks, apparently from the sea;
5 p.M. shocks lasted ouly a few seconds, but the undulation con-

tinued for some time.—76/d., xxiii, 864, (1827.)

January 19th—CaLcuTTA.—Said to be west-south-west and east-north-east ;

11-22-19. felt also at Burdwan.—7b:id., xxiii, 855.
" Middle of ~—CALCUTTA.—An earthquake.—Brit. dss. Catal., 1854, 179.
month, Probably the same as the last mentioned.

» April 17th.—K&pvr.—Slight.— Alasson, Beloochistan, §:c., iii, S.

19th—EKisvrn—Very smart. * It is considered correct and deferen-
tial to the will of Heaven to sit tranquil during their

13 £

occurrence.”—Ibid.
September, before—LaHoRE, &c.—Fort Kolitaran, near city, destroyed ; about
the 26th. 1,000 perished in ruins. A hill shaken down, which fall-
ing into river Rowée (? Ravee) produced an inundation of
100 coss of lands.—Brit. Ass. Catal., 1854, 183, quoting
Madras Gazette.—? Asiat. Jour., xxv, 377, (1828.)
( 178 )
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1828. June 6th.—Casayip.— Very severe; shock down many houses, and
10-30 p.uM, killed many people—perhaps 1,000 people and 1,200
June 15th, houses. Earth opened in many places about the eity, and
3 r.u. feetid water, rather warm, rose rapidly from the clefts and
then subsided. Clefts soon closed and left no traces. Just
before sunrise another shock, accompanied by terrific ex-
plosion louder than a cannon ; twenty such shocks on that
day, each with an explosion ; river sometimes appeared to
stand still and then to rush forward. For the two months
succeeding there never were less than 100, often 200
shocks in the day, each accompanied by an explosion.
Number then decreased to about 10 in the 24 hours, and
shocks gradually ceased. One bad shock on 15th, and
three of the explosions out of whole number were very

bad.—TVigne's Travels, Kashmir, 1, 281.
»  July 8th.—Carcurra.—Three shocks ; lasted two minutes; appeared to

2 p.u1. be from east to west —Asiat. Jour., xxvii, 88, (1529.)

2 par, MyuensiNneH.—Three shocks, apparently from north to
south; the last shock most severe. Another shock 12
minutes afterwards.—1bid.

2—14—4 p.M.  SyrEET.—Sharp; lasted one minute: mean time given.—
Ibid.
" July 20th.—~Baoos.—Nearly emptied water out of a tumbler which was

1 p.M. half full. XEast to west; violent.~Asiat, Jour., xxvii,
227, (1829); L. and B. Jakrb., 1833, 125.

Adug. 29nd.~~MisrsBsr CossT.—Smart shock felt all alonc Coast. At
Viugorla, bungalows violently sheken g Jasted quarter of a
minute, with loud rumbling noise.—Adsiat. Jour., xxv
377, (18230
September 18th.—CsrcrTra.—Smart double shock ; vertical.— 7%id, 370; L.
7-15 a.M, and B. Jahrb., 1833, 125.

Getober  8th.—Dacca axD viciNity.—Four distinet shocks in succession ;

>

12

5 P.M. lasted about quarter of a minute; appeared to be from
south to north.—Asiat. Jour., 1828, xxv, 500,
" October 29th.—NEPaL.—Yon Hoff quotes no authority fur the statement
2 a4, he gives of this earthquake, but from his ace ants, wiich
correspond in all particulars with that wiven in the Asiatic
Journal for the earthquake of October 1525, in Nepul. it
is evident that the same event is referred to.— Brif. dss.
Catal.. 1854, 197.
(¢ 17
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1820, No date.~K4BUL,—Very severe.— Burnes quoted by Baird Smith.~
Jour. dsiat, Sse., Bengal, xii, 1041,
" Murch  12¢th—BaxearorE.—Lasted only few seconds : houses much shaken
8-10 p.n1. poise like a rushing wind.—Asiat. Jour., xxviii, 479,
1829.)
» September18th.—Carcvrra.—Very strong, said to be vertical —Jowr. Asiat,

Sue., Beng., 1843, p. 1042,
1830, July 17th—Drrar.—Smart : undulations from east to west;  the last

1-15 aar. of three earthquakes felt during four months.”— Asias,
Jour., zew ser, v, 199, (1831.)

" December 15th—CHITTAGONG.— Three rapidly succeeding severe shocks: loud;
4-50 P.AIL noise from southwards.— Ihid., 63,

’ December 16th —CHITTAGONG, —Two other shocks at the hours mentioned. —

10 sar1. 1bid.
11 poat,
Y December 81st.—CHiTTAGONG.—Very violent, more so than any of the others;
2 AL ten shocks felt since 15th ; houses all seriously cracked.—
Asiat, Jour., v, 64, (1831).
1831. date ®. ~—Prsgiwre axDp VALLEY oF INpus.—Severe ; extended

frem Peshawur to Dera Ghazee Khan: felt most at Dera-
bund: men and camels unable to stand; rocks fell im
nany places: water foreed from crevices In the plain.—
Tigad's dfahanistan, i, 53.
" Octaler 2445 —DeLmr, &c.—Apparently perpendicular, or from north to
12.30 Noon. south; lasted one minu‘e; trees appeared violently agi-
tated ; difficult to stand : nausea general- (Recorded at
N. lat. 28° 34, E.long. 78° 4" 26, or west of Delhi).
Scarcely felt to the north of this, but more severely to
south and south-west.—Gleanings in Science, ii1, 388.
" December 25th—Lonverar 1IN KuysoN.—Undulatory motion from north-
9 P.LL west to south-east, lasting seven seconds.—Brit. Ass.
Catal., 1851, 130; AUcClellund's Kumaon, p. 207.

1832, January 22nd.—Nrar Lanore.—Violent : people all rushed out of houses.—
11 p.a1. Asiat. Jouwr. 1832, viii, 146.  This was only on the out-
skirts of this severe shock which appears to have bad its
centre uear the valley of the Osus.—DBurnes’ Travels in
Bokhara, ii, 15, 2nd edit., 1833,

" February 31st.~Lsmose, VALLEY oF BaparsHaN, N. W. Ixpra.—Huge
masses of rock were thrown from the cliffs in many places,
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1832. February @21st choking up vailevs. Great part of poprletion o Badak-
—conid. shan destroyel.—Zrans, Geol. Soe., Lond., 2 ser., iii, 492,
1832. July 2nd.—LorUveHEAT.—LEuarth shook for twelve seconds, accompanisl
11 par. by a sound like that of rushing water, which lasted three
seconds before the shocks and as many after—Diif. dss.
Catal., 1834, 233 ; MeClelland’s Kuwmaon, p, 207,
" August  18th,—Loaveuar.—Another vibratory shock, lasting five seconds ;
7 4 weather sultry.—Z0id., p. 208.
. September 23rd.—LorUcEAT.—Another shock, as on 2nd July.—I0id.
10 p.u.
1833. May 30th.—Lorveaar—Earth shook rather violently for about twelve
12 p.ar, seconds; noise like rushing water.—~1/eCleliand’s Kumaon,
p. 208.
” August  26(h,—NEPAL, AND ALL OVER THE CENTRE AND EAST OF NORTH-
5-30 p. a1, ERN Iypra—At Katmande, accomwmpanied (11 par) by a
11, loud sublerranzan noise, eompared wivh the noise prolduced
12, by the discharge of 100 pieces of artillery. More than 100;
&e. houses were levelled in a moment, and equal or worse

destruction in other places. Trees and even the smallest
shrubs rocked from their very roots. At Chupra, a
chasm of considerable size was sald to have been formed
in the earth. In Tirhoot, water thrown out of tanks,
4 feet deep, the water of which was 3 feet below the edge.
Birds thrown right out of their nests.  Men could not keep
their feet. At Buxar, shocks sail to lLave bLoen felg

violently at one side of river and nvt at the othr. Pre-

or, and o in o many plac - suce

ceded by very hot close weatt

ceeded by stermy winds and heavy
Lol very vatioasly

The dircetion of the 100t

Tirbioot, suild to have been from cast 10w » Basur,
from north to south : at Putma, apparently et and wosy:
at Caleutta, north-east to south-west: at Kutmoenly,
apparently cast to west: all shocks cawe from cast or
north-east! Each of the shocks lasted ouly three or four
seconds generally, but some are stated to have lastel uie
minute. At Lucknow, four shocks are reported : ar Cal-
cutta, three; at Purneal, three, In all plaws, seviral
shocks of greater violence, besides numerous ~isLier unes,
At most of the places, the earth was iu almost continaous

agitation for 24 hours.

( 181 )



20

A.D.

1833.

1834.

OLDHAM : CATALOGUE OF INDIAN EARTHQUAKES,

August  26th—So far as can be ascertained, the time of the principal and
—conid. most violent shock, the second, was (reduced to Calcutta
time) as follows at the several places:—

h. m. 5.
Caleutta . . . . . .11 34 48
Monghyr . . . . . 11 34 0
Rotas Hills . . . . .11 30 0
Arrah . . . . . .1 29 0
Goruckpur . . . . .11 39 0
Allahabad . . . . .1 28 0
Rungpur . . . . . .11 18 0
Katmandu . . . . . 10 57 0

But these are only approximately accurate. See Jour. 4siat.
Soc., Beng., ii, 439 and 564, xii, 1049, &e.
August 27th.—Katyanpu.—Three shocks, 4-53 a.x., 5-20 a3, 5-26 a.M.
Thid.
28th.—Ditto.—Two shocks, 7-15 .M., 4-55 p.M.—Ibid.
30th.—Ditto.—Four shocks, one at 9 A.x.—1did.
" 31st.—Ditto.—Two slight shocks during the night.—7éid.
Sep.1st to 11th.—Ditto.—Ten shocks, all slight.—Tbid.
September 20th.—M eERTT.—Lasted about 15 seconds; not felt in Calcutta—

»

E2]

Night. Asiut. Jour., xiii, 158, (1834).
October  4th,—XKa1yaNDU, MONGHYR, ALLAHABAD.—Lasted half a minute;
7-3 & violent; as bad as that of 26th August.—Juur. Asiat.

Soe., Beng., xii, 1053.
October 4th . —JatxprR.—Sudden and smart.—Asiat. Jour., 1834. xiii, 24.
» 18th.—KarMaNDU, GORUCKPUR, ALLAHABAD.—Lasted nearly a
4-40 a. M. minute; violent ; apparently from east to west.—Ilid ;
Jour. Asiat. Soc., Beng., xii, 1053.
October 24th.—SixaarorE.—A slight shock, succeeded by a tremulous

8.35 p.m. motion, which lasted about a minute ; and then two other
shocks, slighter than the first—dsiat. Jour., xiv, 21,
(1835).
October  26th.—Karmanpu.—Slight; 10-37 A.M.—Jour. Asiat. Soc., Beng.,
xii, 1053.

November 8th—Karuaxpv.—Slight ; 3-55 A. M.— [bid.
November 16th.—~KaTtMANDT.—Severe ; about midnight.—Tbid.

» 26¢h,—KatMaNDr.—Of the up and down kind; 11-45 ». M. —Tbid.
July 8th.—Lex6PrR.— Two shocks : fissures formed in ground, from
July 21st. which smoke and flames were thrown out; and then

fissures closed !—Asiat, Jour., xiii, 91, (1834).
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Januvary 4th—~LorveraT.—Slight; lasted 15 to 20 seconds ; seemed to be
7 Ay, north and south.—MeClelland’s Kumaon, p. 208.

January 14th—LoHuenar.—More violent; appeared to be from north-
1-30 A, west ; noise like distant thunder ; motion tremulous, and in

crossing the strata seemed to affect one at a time,~—Ibid,
August  26th,—Sivgarore.—Slight; only a few seconds.—Asiat, Jour.,
xix, 128, (1836.)
—PENANG,—No date—Jour. Asiat. Soc., Beng., xiv, 607.

January 24th.—CHANDERNAGORE, S00K SiGUR, &c.—Plaster shuken off
houses, &c.— Asiat. Jour., xx, 187.
K4 BUuL.—~Both Vigne and Masson state that shocks oc-
curred frequently at Kdbul; no particulars.—Vigne's
Travels, p. 812 ; Masson, iii, 8.
June 15tk —~GanTam.—A severe shock.—Henderson’s Chronological
Tables.
September — PENANG.—Shocks continued seven days. Volcanic eruptions
End of month, near Acheen.—dsiat. Jour., xxv, 232; Jour. Asiat. Soc.,
Beng., xiv, 607.
December 14th—K£BurL.—Three shocks felt at night.— Burnes’ Travels.
Vight,
January 14th—~Svppys, U. AssaMm.—Preceded by rain and heavy snow:
92 M. motion apparently from south-west to north-east.—
Hannay, Jour. Asiat. Soc., Beng., xii, 907.
March  23rd,~BukRMAH.—During my visit to Amarapoora in company
with Colonel A. Phayre, and the mission to the Court of
Burmah in 1835, I had the opportunity of seeing the
abundant evidences of the fearful destrvction caused by
this earthquake, whbich were even then very marked
although sixteen years after its occurrence. In the won-
derfully truthful and interesting narrative of that mission,
published by Colonel Yule, R.E. (London, Smith, Elder
and Co., 1858), most remarkable illustrations of this
destruction will be found. And in the appendix (page 319)
a detailed account is given by myself from the notes of
Mr. Spears, who was in Amarapoora at the time of the
occurrence, I was, unfortunately, not then aware of the
importance of such careful measurements of bearings and
angles as would now be sought for. And I aliowed the
splendid opportunity to pass, which the study of the
( 183 )




22
A.D.
1839.

March

—contd.

( 184

OLDHAM : CATALOGUE OF INDIAN EARTHQUAKES.

)

23rd  stupendous mass of brick-work in the temple of Mengoon

&

would have afforded to determine the direction and pro-
bably the velocity of the shocks. This, “ doubtless one of
the hugest masses of solid brick-work in the world”
(Yule, Zoc. cif., p.160), has been rent and shattered in
the most wondrous way, and yet was just in the condition
favourable for such Investigations. I still have hopes of
obtaining caveful meuasurements of it, Mr. Spears, in
reply to queries, asking his experience during the shiock,
and dirceting Lis attention specially to certain poiuts,
favoured me with the following brief narrative, which
I cive heve in full, as illustrative of one of the most de.
structive earthquakes within Burmese limits. The same
account has been alveady given in the appendix to Yule's
Nuarrative (page 349).  Mr. Spears says:—

On Saturday morning, 23rd March 1839, at about 4 o’clock
Aar, Amarapoora was visited by an earthquake that
surprised the oldest inhabitants by its strength. Burman
history mentions nothing of the kind haviug taken place
before. T was in bed and asleep at the time, but was soon
awolie by a tremendous rear, and the tiles from the root of

zaing down about wy ears; the motion so

c.
I Lad some didtealiy in finding the door, but

wio ther vertical or horizontal, T had not presence of mind
suiichont to judze at the time. I did not even know it
was an earthquake until it was finished. The shock may
have taken up about 30 seconds in all.

When I did get into the open air, I found the heavens
without a cloud, and although there was not a breath of
wind, the trees shook as if it were blowing a gale. The
dust rising all round from the destroyed houses gave the
sky a peculiar appearance, not easily to be forgotten,
Trom the appesrance the ruins presented in the morning,
I have 1ittle doubt the motion was from north to south.
The river did rise a little, as if its bed had been obstructed,
but did no damage to the boats, even to those that were
deeply laden. I never heard of a wave, but the banks of
the river betweenm Amarapoora and Ava were rent in
many places, presenting chasms of from & to 20 feet in
width, from which large quantities of water and sand of a
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1839, Mareh 23rd  blackish appearance had been ejected. The earthquake

~—contd. was not accornpanied by any perceptible smell.

“ Judging from the appearance the city walls of Amarapoora
and Ava presented the next morning after the great shock,
I am decidedly of opinion that it must have been felt
stronger in the latter than in the former city.

““ At Tsagaing, I will not say tha’ it was not stronger than
at Ava, either on the hill tops or on the river side. My
reason for supposing this is, that the pagodas on boith
sides of the river presented the same appearance; that is,
they were all deprived of their €htees’, and the same
quantity of brick-work from the top.

“ This earthquake was felt at Bamo and Rangoon ; in fact,
all over the Burman territory. In Rangoon, the time
observed was very nearly the same as here; it did no
damage, but was strong enough to ring pagoda and some
bouse bells, and alarm the inhabitants.

“ From all T have been able to learn, I think Ava must have
been about the centre,

“ After the great quake, we had strong shocks all day
every five or twenty minutes, tut none coming up to
the first in violence. They were, almost invariably, pre-
ceded a second or two by a sound resembling a cannon
fired at a distance; or, at other times, as if a number of
carriages were passing over a rough bridge under ground.
There were two distinet kinds of earthquakes: that pre-
ceded by the caunoun-like sound had little or no rolling
motion, but more resembled some one thumyping un from
below, as it were: it mude the Louses “dirrl’ and set the
slates and glasses a dancing. The other came like tie
wave of the sea, with a motion generally from cast to
west; at least that was my impression at the time.

“The under-ground sounds seemed to come always from the
eastwards.

“For four or five days we had nothing but earthquakes every
fifteen to thirly minutes; and for six montls afier,
scarcely a day passed without one. In fact, it is only the
last three years that we have been tolerably free from
them.

“The impression left on the people was, that it was very
unsafe to live in brick buildings, unless a wooden frame
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23rd  work is put up inside of them, which is always done now

by any Burman wishing to have a pucka house.

“There never was a correct list of the number of people
killed; but there must have been from three to four
hundred. Ava suffered most from having some brick
Kyoungs, where a great number of Poongyis were de-
stroyed.”— A marapoora, 24th September, 1855.

In a MS. Journal of Captain McLeod, in the Foreign Office,
Culeutta, there is a brief and very uncircumstantial notice
of the same earthquake.

“ At about half-past oue this morning, we were suddenly
roused from our sleep by two terrible shocks of an earth-
guake. Though numerous concussions continued to take
place, none were so severe as the two first. In the morn-
ing, not a pagoda was to be seen standing whole. Every
brick building in the town had either been thrown down
burying in their ruins numbers of people, or rent and
damaged so as to render their being taken Gown neces-
Sary.

“The pagodas crowning the height of Tsagaing shared the
fate of those at Amarapoora. In the neighbourho:d of
the Residency, extensive and deep fissures Lad strend out

from which large quantities of wuter hai Leen ai-
and the earth in many places hove up with wat-r s;ring-
ing up from the centre. The wells were choked up and
dry."—ALS. Journal of Captain McLeod for 1539,

Again he notices a shock of earthquake which occurred on

March 25th, during his visit to the King.

He states that “the King of Burmah informed him that

their religious treatises told him that earthquakes occurred
every twenty or thirty years, and were severer on the sea-
coast than inland. The Burmese attributed earthqualkes
to the movement of some animal in the earth, but that
foreigners maintained that they proceeded from the sud-
den union of certain matters in the bowels of the earth,
and as a proof of this hypothesis, that they buried
certain preparations in the earth, which after a few days
would cause the same sensation as an earthquake, and
throw open ‘the earth, &c. That during earthquales
eyesight grew dim, and an oppression in the chest was
also felt.”
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4.D.
1839, Marchk  23rd. T do not find further notices of any earthquakes in Burmah,
~—contd. although, probubly, the form in which phenomena attend-

ing the death of kings are stated by Padre San Geérmano
to be recorded in the Royul Chronicle, may be taken as
proof of their not unfrequent occurrence. ?

The large lake called Endan-gyi, west of Mogoung, is said
to cover the site of a large Shan town called Tumansyo.
The Natives affirm that it was destroyed by an earth-
quake2—Yule's Narrative, App., p. 319.

Ava, BuryaH, AMARAPOORA, &o.—Two very severe shocks
at the hour mentioned, succeeded by a series of minor
ones up to 8 o'clock, and almost daily shocks afterwards
for many months. Scarcely a brick building in the
town was left standing. The current of the Irawadi was
reversed at a time. In several places great earth-fissures
were preduced 10 to 20 feet wide, from which large

quantities of water and grey earth were thrown out,
emitting a sulphureous smell. Ava and Tsagain were
destroyed, 200 to 300 persons killed, not a temple left,
Felt also at Moulmein and for more than 1,000 miles
north and south. The direction of shocks said to be P
from north to south.—dsiat. Jour., xxx, 194; XXXII, i
118 (1839.) :
A letter from the Revd. E. Kincaid, Baptist Missionary in
Burmah, published in Silliman’s Journal, gives a forcible
account of this violent and destructive earthquake. He
gavs the earth reeled “from east to west. Everything
built of brick. houses. monasteries, temples, pagodas, end
city walls, ail crumblel down.”  Letters up to the 11th
of April stated, thar “the noise has not yet censed, and

that shocks of considerable force were felt day and nizht,
with seldom so much as an hour's intermission. Prome to :
south of Ava and Bamo to the north are said to have been
entirely overthrown.”—S8illimar’s Jour., xxx7vI111, 385.
At Kyouk Phyoo a smart shock of an earthquake, imme-
diately fullowed by a magnificent burst of fire {rom the
range of voleanic hills to the south-west of the station,

1 ¢ When there i3 an earthquake in Pegu,” Valentyn says, ¢ they think that the King
will die, or will lose his throne, or will oppress them, or that there will be a famine, or
something else.”’—! !

2 Journal, Asiatic Society, Bengal, vol. VI, page 274.
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March 23rd  which continued to rise and fall in huge jets for half an

—concld. houar, accompanied by reports resembling discharge of
distant artillery.—Asiat. Jour. 1837, xxix, 289.

May 11¢h~—J sxaLPUR,—Dircetion at Jamalpur, Mymensing, said to
9-30 a1, CoMERcOLLY. have been, west to east, or from north-west
9-50 a1, SyLmer.  to south-east.—dsiaz. Jour., xxx, 15.

9-55 A1,
June 3rd.—Sopp1rva, (U, Assaar).—Season unusually wet from March.

—Hannay, Jour., Asiat. Soe., Beng., xii, 907.

January 14th.~Upper Assay.—Two shocks; felt by Mr. Masters at Na-

6 A.M. zera.—Ihid, 1055.

Junuary 26th.—K4iBUL.—Sharp ; lasted several minutes; preceded and fol-
lowed by slighter shocks; several houses down.—A4siat.
Jour., xxxii, 104 (1840.)

February 3rd.—UprPER AssayM.— Shock felt by Mr. Masters at Nazera.—
Hunnay, Jour. Asiat. Soc., Beng., xii, 1056.

Mareh  4th.—Svopiva (U. Assay).—Apparently from south. A second

1 py. after interval of ten minutes. A total eclipse of sun

about an hour before, during which the air was unusvally
cold and disagreeable.—75i.1.

March  23rd.—TUnder this date a viclent eavthqnake is record-d as having
occtrred in Burmah in the Edinbwreh New TLil Jour.
xxxvl, 234, and 1z so quetsad In Brit. Ass. Catal, 13534,
20L  DBut tuis 1s obvicusly the same as noticed above
on same aay and month in the previous year, 1839,

February 9th.—Gownarty.—Sharp and stunning, as if a blow had been
struck under the jaw; a low rumbling noise.—~Jour.
Asiat. Soc., Beng., xii, 907.

September 15th—TravaNcoRE.—General Cullen records a shock.—T7rans.
Bomb. Geol. Soc., xiii, App. C,p. 9.

October  12th.—TUprpEr Assam.—Slight shock felt by Mr. Masters at

6 A, Nazera.— Hannay, Jour. Asiat. Soc., Beng., xii, 907.

Junnary 2nd.—DELEI—Slight shocks.

" 4th,—SEEBs4GUR.—Weather cold and gloomy. A smart shock;
7-30 p.M. undulatory.—Hannay, Jour. Asiat. Sve., Beny., xii, 907.
January 4th—~UprER Assay.—Slight.—Jour. Asiat. Soc., Beng., xii, 260,

DernaI, Aravurnnr Mys. 1026,
» 16th.—~NorTH-WEsST PROVINCES.—Muttra lasted 30 to 40 seconds
7 to 8 p.m. between 7 and 8 o’clock ; at Mainpuri slight and seemed
to come from west; at Chunar and Mirzapur, felt
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16tk. about 8 o’clock, at Chunar accompanied by a noise like

that occasioned by the rapid flight of birds; Jaunpur at
half past 8, three distinet vibrations were felt which passed
from west to eazt, but were unaccompanied by any noise ;
at Sultanpur, in Oudh, it was felt at 8-17 p. m., and the
soldiers” huts were much damaged.—Official Records.

s February 4th—Uprrer Assast.—Recorded by Mr. Masters at Nazera.—Qffi-

8. 4.

3

cial Records; Jour. Asiat, Soc., Beng., xii, 907,

Pebruary 19th.—K4ipvL, JELLALABAD, PEsHAWUR, N.-W. InD1a.—At Kibul

said to have lasted three minutes ; several shocks ; rocked
the fort in a frightful manner. At Jellalabad, at midday
lasting about a minute and a half, every one thrown down ;
bastions of fort, and walls and houses overthrown ; one-
third of town destroyed; fully one hundred shocks within
one month., At Peshawur very destructive; ¢ earth
{rembled like an aspen leaf ;” several killed. At Ferozpur
severe ; at Ludiana said to have been north to south;
at Dellil not severe, appeared to consist of several distinet
undulations. The hot springs of Sonab, the temperature
of which is usually from 104°—110° Faht., became on
the date of the earthquake as cold as the ordivary wells
of the country; the amount of water diminished greatly,
and at times the springs were completely dry. These
appearances continued for 25 days, when the wells bad

resumed their usual state.

The shock was scarcely felt at Saharunpoor was felt

slichtly at Mussoori, and also at Shalkar on the border of
Little Thibet, Superficial area affected was at least 216,000
square miles; general course {from west to east (erro-
neously given as cast to west.—dJvur, Asiat. Soe., DBeng.,

xii, 273), modified by local conditions.

Jellalabad was, so far as known, nearest the focus, and the

times reduced to Jellalabad time, at which the shoclk reacked
other places noted, appear to have been as follows:—

Approximate
Period of Interval of  distance in
shock. time. degrees of
Long.
h, m. s h. m. s :
Jellalabad . . .11 40 0
Peshawur . . .11 41 12 0o 1 12 1 12
Ferozpur . . .11 48 40 0 8 40 4 03
Delhi . . . 11 53 56 0 13 56 6 46
( 189 )
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February 19th—Scarcely felt in Sind; at Quettah inconsiderable.—Asiat.
—contd, Jour, All instruments disturbed violently, but mean
positions unaltered, at Simla Observatory.— Boileau, Brit,
Ass. Rep., 1843, 4.
Shocks continued frequent until the 24th.
For fall detail, see Baird Smith, Jour. Asiat. Soc., Beng.,
xil, 260, dre., 18135 see also Sule's Jellalabad ; Edinb.
New, Phil. Jour., xxxiv, 107 ; Brit.; Ass. Rep., 1845, 4 ;
Asiat, Jour., xxxviii, pt. 2, 120,
March  3rd.—K4LBUL.—Severe shocks continued every day. Fineent Eyre :
Military operations before Kébul, quoted by Baird Smith
—dJour. Asiat. Soc., Beng., xii, 1043.
' 5th—MussooreE, Simra, N.-W. ProviNcEs.—Very sharp and
9-10 p.M. sudden ; a 'magnified” jarr,” Felt almost simultaneously at
Simla, Mussooree, Deyrah, Saharunpoor, &e. Houses at
Landour and Deyrah injured; motion from north to south,
—dJour, Asiat. Soe., Beny., xii, 275; Asiat. Jour.,
xxxviii, 17.
April 20th.—K4sU0L.—A severe shock. Fincent Eyre, &e.
May 21s¢.—BExNGAL, &c.—8licht motion from south-west to north-east,

Between 8 and  Felt at Patna, Gya. Jaunpur, Dinjiling: at latter place at
9 p., 9-10 poxr.—Juur, Asiat, Soc., Beng., xii, 277.
May 23rd.—BEXNGAL, &c.—Another shock.—11id,

June 4th —KiBrL —A severe shock.—TTncent Eyre, &e.

» 10¢h.—K4BuL.—A smart shock during the night.—76:d.,

» 29th.—K4iBUuL—A shock of earthquake.—Ibid.

July 4th.—NEAR DELEI.—A violent trembling, accompanied by a rum-
2-30 p. M, bling noise; motion appeared to be from west to east.—

Jour. Asiat. Soc., Beng., xii, 280,
July 21st.—JELLALABAD.—— Severe shock.— Ibid.

9 p.M.
July 25(h.—DELHL—Smart, with loud rumbliug noise.—-Ibid. 281.

3-45 a.M.
September 7th,—MussooreE.—Slight ; vertical; or from west to east; lasted
1.58 p.M. five seconds; occurred during a severe storm.—Ibid., 282.

September 18th.—DARIILING,—Swart; apparently from north-west to south-
4-30 a.M, east,—Ibid., 282.
September 26¢h.—DerH1.~-Smart; accompanied by a tremendous rumbling ;
9 a.M. lasted two minutes; from west to east.—1bid., 283.
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September 27th.—~DELHI.—Another slight shock in same direction.—dJour,
Asiat. Soc., Beng , xii, 283.
October  9th.—Baropa.—Smart—Adsiaf. Jour., xxxix, pt. 2, 409.
23rd.~Carrracona.—botion east to west; stopped clocks’ vibrat-
ing north and south.—Jour. dsiat. Soc., Beng., xii, 284.

»

23rd.—GowmATTY, &c.—Motion tremulous; lasted about half a
minute.—~1bid., 284.
» 25th.—~JELLALABAD,—Severe; local.—1bid., 284.
1-30 a. M.
October  29th.~—GowmnarTY.—Motion appeared to be from north to south.
7-30 P. M. Gentle and repeated after haif a minute—7bid., 908,
November 6th.—DrerEr.—S8light ; local.—I%:d., 285.
1.30 p. M,
DNovember 11th.—~Carcurra, Danrrting, Gowrmarry, CHITTAGONG, MoON-
9-38 ». M. GHYR, &c.—Direction east-north-east to west-south-west.
“Two or three vertical shakes or heaves of the earth, with
a noise like the rumbliug of a passing carriage, and one

”

strong horizontal shake from east to west, or from north-
east to south-west. The whole took place within about
a minute of time.” Three shocks felt at Botanic Gardens,
near Caleutta; river much agitated. A remarkable Iumi-
nous appearance observed in part of the river, which
passed, and on its closing the ship, a general and severe
tremor felt throughout.—(Ship Sowuthampton). Felt
severely at Serampore; at Darjiling not severe, motion
apparvently south to north, Felt also at Pubna; severe,
south-west to north.east; at Burrisaul ground heaved ;
river greatly agitated; loud rumbling noise. At Gow-
hatty, slight, tremulous. At Chittagong, more severe,
porth to south. At Mounghyr, part of fort wall over-
thrown, Felt also sharply at sea by the Agiacourt,
about 50 miles south-east of floating light ship,—Jour,
Asiat. Soc., Beng., xii, 285; Asiat. Jour.,, 1843, xl,
pt. 2, 25.

January 4th—~SincarorE. Two shocks near midnight.—Perrey; Mem.
Maracca. Cour., Bruxelles, viil.

January  6th~—PENANG, SINGAPORE.—Slight but extremely severe at Pulo
0-30 a.M. Nias, off thecoast of Sumatra, where there were two shocks
accompanied by a ses-wave.—dJour. Asiat. Soc., Beng.,

x1v, 605.
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January 8th—PENANG, SINGAPORE, &c.—At night; very slight. Said ¢
2-30». M. be from east to west at Singapore; from north to south at
Penang.—Jour, Asiat. Soc., Beng., xiv, 605.

February 6th.—Kuyouk-PHY00.—Magnificent eruption and slight quaking
11 par. at Ramree; lasted till 1 in the morning; said to occur
once in ten years.— I0id.
February 8th—ABEMEDABAD.—Fowr shocks within eight minutes; from
2 a0 north-east to south-west; slight and local. —Idid.
Before March  DEeccay.—A shock over the Descan.—7%id.
12th.
April Ist,—Drccav.—Widely extended: at Sholapur, preceded by a
4-30 a. M. noise, which secemed to come from south-east and lasted two
minutes. Walls and towns thrown down. Af Maktal at
4h. 45m. a simple trembling, with a dead noise. At
Singroorgurh motion very strong, and at Shorapur; does
not appear to have extended to Hyderabad. At Bellary,
4h. 45m. a noise resembling escape of steam, increasing to
that of moderate thunder, with an undulatory movement
from south-east to north-west, shoolt the whole canton-
ment. At Karnool, a shock of some seconds, at near 5h.;
noise like distant artillery from north-east; fult also at
Bolravm.  Hurrshur was the most southerly point at
which it was folt. Bellary was nearest to centve.—Tbid.
April 6th.—Urper Assay.—At Jevpur,at 8 or O in the evening. a strong
8 p.x. . shock, followed four or five minutes afterwards by another
much more violent, lasting two minutes; appeared to be
from east to west. At Sibsdgur, about 8h. 30m., several
strong shocks during five minutes. At Dibrooghur at 8,
a strong shock from west or south-west.—Ib:d.
April 7th.—UppER AssaM.—Another shock at Jeypur and at Dibroo-
Midnight. ghur. At 1h. 15m. another shock at Sibsdgur.—72id.

April 1I1th.—Laxpovr—Very sharp from north to south; lasted 30
seconds ; extended to Hurdwar ; and also to neighbourhood

of Delhi and Meerut.— Ibid.

8-5 Morning.

May 19¢5.—PrxaNg.—A succession of waves, north-west to south-east ;
1 r. M. lasted five or six seconds.—Ibid.
June 3rd.—TrTarvad.—TFoot of Sikkim Himalaya; slight shock ; three

seconds : from north-east to south-west.— Ibid.

15th.—S1Bs4GUR.—Strong and vertical.—Ibid.

’
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1843. June 16th.—JEYPUR.—(Upper Assam).—One of the most violent felt in
Assam. At Sibsigur 8-45 evening, another violent shock.
—dJour. Asiat. Soc., Beng., xiv, 605,

o " 17th,—S18846UR.—Very sharp shock ; movementslicht and undula-

8 p.M. tory, followed by a violent blow ; seems to have come from
south-west or west.—7bid.

» . 17th.—Baird Smith, in his Register of Earthquakes for 1843 (Jour.

Asiat. Soc., Beng., xiv., 605, ef. seq.) gives, on the authority
of Mr. Masters and an anonymous correspondent, an
earthquake on the evening of the 16th of June, which is
said to have been the most severe noticed in Assam by the
observer. As it is impossible to suppose that Captain
Harvey could have failed to observe this, we must conclude
that either Captain Harvey or Mr. Masters and the anony-
~ mous correspondent have made an error in the date.

" " 19th.—CoroMio (Ceylon). Three slizht shocks half an hour after

0k. 30m. midnight, in space of a minute and a half.—710/d.
” August  10th.—DarIILING.—A Lorizontal movement, lasting 20 seconds
4-30 p.M. {from north-west to south-east. Fel% also at Patna and in

Tirhoot.—TIdid.
September 2nd.—Assam.—A strong shock at night.—T%id., p. 908.

” » 3rd.—AssaM.—Another, coming from the south, preceded by loud
7-30 pou. noise in the air.—Perry, Mem. Cour., Bruzelles, viii.
October  30th.—SaxDoWAY.—Violent shock from north to south, lasted two

7-45 a.M. minutes; felt at Ramree, but slightly ; more strongly in
Cheduba ; scarcely sensible in the Yoma range, but very
sharp at Gukiong, on sea, 90 miles to south.—dJuur.
dsiat. Soe., Beng., xiv,, 603,

November 14th.—GowHATTY.—A single shocl.—~ Ibid,

Between 1-3 a1,

" December 18th.—~GowHATTY.—Violent, with dead sound from south to
4-20 p.31. north.— Zhid.

1845:  April 19th to 25th.—Lukrur (Cutch).—Sixty-six shocks, some of which were
destructive.— Perry, Mem. Cour. Brux., viii.
A shock is stated to have been felt at Jogee, in Assam, which
appeared to come from the Cossia hills; but without dute,
except the year.—7bid.

» July 24th—SERAMPORE, Carcurra.—Smart shock, succeeded by two
4-30 A. M. less severe shocks.—Friend of India.
{ 193 )
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1845. July 26th.—SERAMPORE.—Another shock ; motion appeared to be from
2 4.M. north.—Friend of India,
. August 6th.—SERAMPORE.—A pretty smart shock.—1bid.
11-30 p.m. SyLEET.—Same shoclk felt severely at Sylhet; several houses
injured ; also portico, &e., of church.—7bid.
Gowratry.—Ten or twelve shocks had been felt during the
preceding 48 hours (date, August 8th), one of them so
severe as to have knocked down the new church spire.—
Tbid.
MipNaporE.—A letter states that the earthquake of the 16th
(° 6tn) was immediately followed by an inundation of the
Cossye, more severe than had previously been known.
(The connexion of the two phenomena is not established.)—
1bid.
GowHarTy.—Shocks very frequent; some very severe; 18
felt in one week ; rumblings of earth incessant. For last
week these commotions have proceeded from the south.—

Thid.
’ August 22nd.—GowHarry.—Severe; lasted about half a minute; motion
12.30 Noon. tremulous ; no undulations ; day hot; no rain; rumbling

sound, as of distant thunder.—I%:id.

' 3-5 p. a1, —GowHarry.—Another shock: slight.—TI7%id.
, August  24th.—GowHATTY.—Smart shock : earth said to have opened and
6. A.M. thrown up water near the hills. The direction of all

these shocks is said to have been from west-north-west
to east-south-east ; some said north to south.— 7&id.

October  28th.—SYLHET.—A smart shock ; lasted 20 seconds.—7Ibid.

1846. May ' 27th.~—~NERBUDDA.—A?t foot of a hill called Dhumoh-pahari, a tre-
mendous noise and rumbling in hill; in morning, hill
found to have opened and engulphed trees of immense
size, supposed to have been a landship, but found uot to
be so. Dhumoh-pahari (smoking mountain) is 500 feet
above level of plain. No traditions of previous eruption ;
hill rent for 3ths of a mile.—dJour, Asiat. Soc., Ben~
gal, xvi, 380.

October 17th to 19th.—MyYMENSINGH.—Torrents of rain during previous week,
From the morning of the 16th to 10 a. M. of 19th, no less
than 15 shocks, with five or six more occurring at
night.

( 194 )



A. D.

1846.

»

1847.

1848.

CATALOGUE. 33

October  18th.—The most severe was that at. 2h. 15m. on Sunday, the 18th;

2-15 p.M. every house in the station suffered. The Collector had to
live in a boat, the Magistrate to move into a tent; lasted
a minute, and was followed about an hour later by
another. Frightful loud rumbling noise.

CALCUTTA, SERAMPORE, &C.—Same shock as did so much
damage at Mymensingh was felt also at Calcatta and in
the vicinity ; 2 smart shock lasting eight to ten seconds.
Also felt at Dacca, more severely; “earth actually
heaved ;” houses all in motion; all masonry buildings
cracked in every direction.— Friend of India.

December 10th,—Assam.—Severe shock ; loose sandbanks along the Burram-
pootra fell in several places : the Debroo was agitated as
by a high wind. The Jansie, a small river in the Seeb-
saugor distriet, observed next morning to have risen 6
inches; and water of the Dakkho, which rises near the
other, bad sunk proportionately.— Friend of India, Janu-
ary 14th, 1847,

March  30th.—PuNiaB.—A shock causing more fright than injury.—

Perrey.
May 5th.—CaLcurrs, &c.—~Very different from ordinary shocks.—
5 p.M. None of the usual rumbling sound and undulatory mo-

tiom; was “as if a chimney had suddenly fallen down on
the roof of the house with a crash, which shook it to its
foundation.” Said to have been very sharp.—Friend of

India.
October  31st.—N1coBars.—Continuous shocks, producing great landslips.
to Fire said to have been seen on the top of one of the moun-

December 5th.  tains of Great Nicobar.—Junghuhn's Java; Hochste-
ter, Novara Reise ; Geol. Th. i, p. 93.
Assay, Nowaoxa,—Public buildings destroyed, &e.—
Thornton’s Gazetteer under Assam. No date given.
February 20th.—CALoUTTA, &0.—A smart shock, felt elsewhere also.— Friend
5 P.M. of India.
April  26th—Mouxt ABoo.—First shock at 11 ». u. on 26th, preceded by
1l p. M. a heavy rumbling noise coming up from the south-west;
bungalows all cracked ; things thrown from tables, &ec.;
temple of Dilwara much injured, Slight shocks conti-
nued up to 2 A, M. of the 27th, when another occurred, so
sharp as to compel every one to “hold on;” shocks con-
tinued during day.—Ibid ; also Perry.
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April 26th.—Felt also at Deesa, Ahmedabad, Cambay, Mundlaisir,
Sehore, Bhopal, Pahlunpur, &e.

Junuary 3Srd —KBYOUR-PHYOO.—Severe shock: damaged civil magazine and
also sluice of salt golah.— Friend of India ; also Perry.

November 30th —Carcurra.—Shock said to have been vertical ; not felt at

12-2 AMidnight. Serampore —J1bid.

January 22nd —CancoTTa—~-Slight shock.—Tbid.

8.15 a. a1, Gownarry DisTRicT.—Sharp shock. At Jogee lasted nearly
one minute. At Barpettah (8 o’clock) the movement
coomenced by a slight undulation of the soil, accom-
panied by a dead sound, which continued for a minute,
and terminated by a violent shock from north to south;
followed by a second which caused the bells to ring ; lasted
altogether 1 to 1} minute.—Perry ; Mem. Dijon Acad.,
2 Ser., Tom.1, p. 15, dre., Jour, Asiat. Soc., Beng.,
xviii, 172,

January  23rd.—J0GEE, BURPETTAH.— Another strong shock from south-east
9P M. tonorth -west. At Burpettah did not occur until 11 o’clock
and scemed to come from north (? a different shock) from
Hiwalaya and not from the Cossia hills.—Jour. Asiat.
Sue., Deng., xvili, 172,
January 26th~—JocrE-—Sharp; long and in same direction as preceding ;

5 a0 the noise rescmbled that of heavy artillery.—74id.

6 a1 Brreerrau.—~Two slight shocks. At Gowhatty, they were
preceded for two or three seconds by a sound which con-
tinued for about the same time after the ground ceased to
undulate.—Friend of India.

February 27th~Darrmmine.—Very sharp; many well-built walls eracked.—

9-10 r. 1. Tlooker’s Jour., 1, 276.
February 28th.—~Tirarya,—Three sharp jerking shocks from the south, with
9.8 ». . hollow rumbling sound: felt at Darjiling at 9h, 10m,—

Ibid. i, 276.

April 24th.—East Ixpies P— Perry, loc. cit,

November 23rd —TrAvVANCORE.—From west-north-west to east-south-east.—
Lrans. Bombay Geogr. Sos., xiii, App, ¢, 9.

December 26th.—BounaY —Very slight-—Perry, Bull. Acad. Bely., xvij, i,
223,

May 7th,—Carcurta, &o.—A hot blast of wind, said to have been
accompaaied by an earthquake, and subsidence of a tract
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May 7th of land near Oolabariah : no shock felt at Serampore.—
Friend of India.

January  8th.—CHirracoNG, &c.—Sharp, preceded by a dull thumping
sound ; lasted about twenty seconds ; motion apparently
from south ; felt also at Mymensing, Dacca, and Calcutta.
— Hooker’s Jour,, ii, 349.

17th.—LaAHORE AND ALL PunsaB.—Widely extended, but not severe
shocks —Perrey, Bull. Acad. Belg., xix, i, 355.

” 215t —LAHORE AND ALL PunrsaB.—Similar, but stronger.—7%id.

February 2nd —SEBEWAN.~—Phooljee, near Sehwan; sharp.—Bomb. Geogr,

Soe., x, 284.
4th.—Lamore.—Appears to have extended all over Punjab-—
Perry, loc. cit.

»

”

» 6th.—~PuNnsaB.—Appears to have extended all over Punjab.—
Ihid.

" 9th —Carcurrs.—Tremulous motion, not undulatory ; preceded by
an explosion like the blowing up of a powder magazine ;
lamps swung, chiefly from east-north-east to west-south-
west.—Tbid., page 356 ;5 Friend of India.

» 14¢h.—Na1n1 Tan.—Shock accompanied by storm with lightning
and thunder; at same time immense inundations; baro.
meter on 12th at minimun height in Bombay and Cal-
cutta.—Perry, I. c., p. 356.

Locality spelled Narnee Jul by mistake in Perry’s Cata-
logue.

17¢h . —Lagore, Moorran, CALcUuTTA.—Not severe.—J1did.

23

April 19th.—~GwapUr.—Three shocks ; several houses destroyed.— Bomb., -

5 p. M, Geogr. Soc., X, 284 Perry, loc. cit., page 21.

April  22nd, Oortucl 1§ Berna.—TIbid.
’ Zrth,

October 15th,—CrERBA Pooxsr.—dotion distinet from south and east;
3-12 p, M. a second <hock at 3h. 35m.—Oldham. Khasi Hills.

App. P., xiii.
July 4th.—CrERRA Poonrr.—Slight.—7hid.
October  9th—Nuncxrow.—Wave from south-east. Rumbling noise last-
3 P. M. ed thirty-five scconds.
October 15th,—CrEERA PooNji—DMotion distinct from south and east; a
3-12 ». M. second shock at 3h. 35m.— Jbid.
December 13th,—DBeLvcHIsTAN, CuTcHEE AT FooT oF MurrrE Hirts.—
Koticed.—Bom. Geagr. Soc., iii, Duist. x, 234, Perrey,
Mem, Dijon Acad., 2 Ser., 1i, 641.
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1852. January 24th—Urrer Sixp. Muoreee Hinis.—Duration brief, but was

”

3-45 A, M. severe, causing death toa large number, especially in the
Murree hills; fort of Kahun destroyed, and people with
herds taking shelter in a cave in the hills buried; 350
people destroyed. Direction east to west.—T'rans. Geogr.
Soc., Bombay, x, 284 ; Perry Bull, Brussells Acad.,
1853, xx, 40.

February 9th.—Carcurrs, SERanpoRE, &c.—Slight shock.—Friend of

1.556 p. M. India.

March  31st.—N.-W. Provinces, MEERUT.—Severe shock; felt strongly
at Meerut; clocks and watches () stopped ; panes of glass
smashed to pieces.—Friend of India ; Perry, loc. cit.

May —Darsiuine, &c.—Threw down several thousand square
yards of south-western face of Kuuchinjinga.— Sherwill,
Jour, Asiat. Soc., Beng., xxii, 540,

August’  9th.—Dacca.—Preceded by a dead sound; shock strong; oscilla.

4-37 A. M, tion lasted fifteen seconds; strong all that time. Abbé
Kuch says:—“I was in bed at the time, the bed lying
south to north ; shocks appeared to come from north-west ;
some said from north-west, some south.”—Perry, loc. ¢it.

November?  —BouBay.—Slight shocks before 1st December.— Perry.

August  26th.—SINGAPORE.—Not severe.—dsiat, Jour,

September 18th.—AMaraAPoORA.—Slight.— Yule's Narrative, App., 319,

October  5th.—AMarAPoORA.—Slight.—TIbid.

Marck  17th.—MaDURA.—Near midnight ; noise seemed to come from east
to west.—Bomb. Geogr. Soc., xiii.

April 7th.—KaNgra, Simra, KoreHUR.—Four shocks at Xangra,
one rather sharp; slight at Simla. At Kotghur, walls
cracked and chimneys injured.—Friend of India.

August 11th.—TrEVANDRUM.—Low rumbling sound from south and east,

5-51 . M. about three seconds before the shock; shock and noise
twenty seconds.

August  25th.—TREVANDRUM.—Another at 4-25-10; one or two more in

4-25 ». M. the month.—Broun, Brit. Ass. Rep., 1860; Trans., 74.
September 1st.—TrAVANCORE.—North-west by mnorth to south-east by
0-25 Noon. south ; pendulum 17 feet long swung for four minutes.—

Broun, Trans. Geogr. Soc., Bombay, xiii, App. C.

1857. August 16th.—CevroN.—(? 14th). None said to have occurred since Feb-

ruary 1848.— Friend of India.

1858. March  16th—~BatasoRE.—A short pounding from the south, with usual

(

7-8 A. M. rumbling noise.—~Z2rans. Bomb. Geogr. Soc.
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A. D, :
1858.  August 11th.~Sivra.—Two shocks, first slight, between 5 and 6 ».m.;
lasted 4 seconds; walls cracked, &e.— Friend of India ; '

Lrans., Bombay Geogr. Soc. Extended to Madras: (F) i

not felt at Bombay.— Perry, Mem. Cour, Bely., xii, 54. !

li

» ” 13th~MaraBar.—Houses shaken  for an hour.,—Off. Records. b
70 A M, ]

»  August 29nd.~—Trzpve.—Ibid. i
8 .M, ;

’ » 23rd.~Larore.—Slight ; 6-30 ». m.—Tbid. .
” ” » +—JACOBABAD.—Almost imperceptible,—Ibid. o
2 Ao M. 1

. » » «—MaLaBAR.—Shocks for about an hour; shook all houses.— :
74A M Tbid. I

" August  24th—Warrarr.—Slight shock in forenoon.~—7I%:d.

» » » —BRITISH BURMAH.—A very severe and destructive earth-
quake in many parts of Burmah, The shock was most
severely felt in the north of British Burmah, about Thayet
Myo and Prome, but was experienced at all stations, the
intensity decreasing from the north southwards: general
direction appears to have been from east-north-east to west- i
south-west, being the mean of directions as noticed by ‘
different persons. The time is given as 3-38 P.u. at Thayet
Myo; 3-45 .M. at Rangoon : at Rangoon or Moulmein no
damage appears to have been done. At Henzada tops of
pagodas were knocked down or canted over. At Prome,
about 3-38, lasted about a minute, sharp and severe. The
Shue-the-thlap pagoda much injured ; the enly three pucca
houses in the station uninjured, especially those on the
bank of the river. Captain Ardagh, Deputy Commissioner,
says, he felt his house rattle very much as if a horse or
other animal had got under it and was knocking against
it. But the motion was too great for this, and he was
going out to see what was the cause, when he felt the floor
wave beneath him, and just then heard the crash of a
number of bottles, &e. Dr. McQueen says, he distinctly
saw the east end of the house raised first and then the
west.

THAYET Myo.—“Lasted about 45 seconds; three distinet
undulations or waves, preceded by a rocking or tremulous
motion of very short duration. Some persons who were in

( 199 )
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A.D.
1838. August
—centd.

24tk the open air experienced a current of hot air and a rushing

sound as of a large flight of birds immediately preceding
the shock. The rumbling and clattering noise was instan-
taneously followed by a tremulous vibratory movement,
which in its turn was almost immediately replaced by the
passage of the first earth-wave which threatened every
house with destruction., The houses rocked distinctly.
Most of the pagodas greatly injured; the tops of these
fell to the south-west,and more than one was reduced to
ruins, breaking down the south-west corner of their enclo-
sures. These buildings had, I believe, their stability
shaken by the first wave and fell by the second. Lighter
bodies like bottles, &ec., fell towards the north-east, as
if they had fallen with the first wave. Mess table in
mess house of XVth Regiment, Madras Native Infantry
thrown out of its position and canted. At pagoda, near
Assistant Commissioner’s house, north wall looks as if
upheaved, and is separated from the body of the structure
by a wide chasm. In Major Cooper’s pucca house north
wall has bulged and partly fallen outwards, and portico
has separated from main wall of building in same direc-
tion. The Diana steamer lying at the ghit in 9% fathoms
felt “as if driving in a ga le of wind.” She swung com-
pletely with her head down stream, and remained so till
midnight, when the course of the river which had heen
reversed and ran with a current of three miles an hour
was restored to its matural direction. Mud was brought
up to surface of water and to north of cantonment, where
the river is shallow ; the bed of the river was distinctly
seen to rise out of the water. It resumed its old level
after the shock had passed. Partial eclipse of moon same
evening, “Past season has been an unusual one, the rain-
fall has been far below the average; barometer gave no
(Dr. Ranking’s private letter,

»”

indication of any change
September 7th, 1858). Lieutenant Falconer, Executive
Engineer, says :—* North and south walls injured much
more than east and west; quoins suffered more than any
other portion of buildings; all terraced roofs cracked,
principally at corners near base of parapet; cracks from
parapet to parapet cutting off triangular pieces over the
corners of the buildings.”
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1858, August  24¢th  Arrax Myo.— Vibrations violent, rapid, upheaving jerks
—~contd, from east to west in rapid suecession ; crisis of earthyuake

about sixteen seconds after commencement; feeling was as
if the convex side of an immense civcle was passing with
great impetus under your feet. Vibrations had a rolling
feeling, as if the waves violently jerked, were passed
rapidly under you in a different direction to the feeling
caused by the erisis of the shock.”—G. Barr, Collector
of Customs, Thayet Myo, 13th Seplember 1558,

Ava aAND PacaNy Mvyo, &c.—Shock was felt at Ava, but
slightly; some slight injury done to the old temples at
Pagan.

Touneoo—First shock produced effect of heavy weight sud.
denly let fall, or of a man stamping violently. Three
seconds after this earth-wave came and lasted three or
four seconds; vibration similar to that f:lt on wooden
bridge when a heavy train passes.

Axvar.—XMotion said to be from south to north; lasted
about a minute and half; wausually severe; dislodced
bricks out of masonry walls of Collector’s office and shook
down some plaster.

Kuvouk-PEY00.—Assistant Commissioner’s house rocked
so that he and others were thrown down, and with diffi-
culty got out of the house. Masonry buildings injured ;
water welled up in several places in various parts of town,

RaseEE—The Principal Assistant at Ramree reported the
entire disappearance of False Island, situated south-east
of the islund of Cheduba, Lat. 18° 38’ N, Lemyz, 03° 552
E., no trace of it having been seen after the 24th August;
and he thinks the disappearance of it may be attributed
to this earthquake. (March 16th, 185y),

In the Madras Presidency a slight shock is said to have
been felt on the 24th Augnst from north to south, and at
the Adyar, close to Madras, also very slight at 4 or 41 p.ar.
The magnetic instruments at Madras Observatory were
distinctly disturbed, not the meteorolozical,

In Bombay—A very slight shock is said to have 1. folt
at Carinjab Island, opposite Bombay, between { ol 5 vou,
This, however, could scarcely lLave bLeen irom the sime
centre.
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24th In Punjab.—On enquiry being made, it was reported that

the shock was felt, but so slightly as not to have excited
any notice. At Paneeput, Rhotuk, Jullunder, Umritsur,
Lahore, Jhelum, Jhung, Rawul Pindee, Peshawur, the
time is differently stated from 2 o’clock to 6 o’clock P.M_
At Hissar said to have been felt at 9 a.m. I think from
all this we may safely conclude that the shocks of the
afternoon of 24th August were not felt in the Punjab.

In the North-West Provinces it was not felt ; the orly place .

where any shock is stated to have been felt about same
time is Mozuffernuggur, where a very slight shock is re-
ported about 4 o'clock p.M.; said to have been from north-
east to south-west.

BeveaL—It would serve no really useful end to give in

detail the various statements sent in by district and local
officers from all parts of Bengal. To take extreme locali-
ties, T may mention that the shock was just felt at Daxjil-
ing. At Hazareebagh, it was felt as two distinet waves ;
duration less than half a minute, and apparently from east
to west. At Chota Nagpore, it was felt so slightly that
1o notes [were taken. At Singhbhum, Cuttack, Balasore,
not felt. At Cachar, not noticed. At Sylhet, 3-30 p.n.
lasted thirty seconds. An earthslip, 20 feet long by 4 feet
broad, fell from one of the teelahs. In Assam, seems not
to bave been felt. In Cossia hills (Cherra) only slight,
about 3-45 P.M. At Tavoy, on Tenasserim Coast, it was
so slight as to be scarcely perceptible, and was not felt at
Mergui to south.

CHITTAGONG.—3h. 40m. p.M.—Three distinet shocks, first

preceding others by eight or ten seconds, second and third
being one continuous roll; more severe than any shock
since 1852; motion apparently east-north-east to west-
south-west ; clocks stopped in several houses.

These observations enable us to mark out with tolerable ac-

curacy the limits of the seismic area affected by this severe
shock. And although, unfortunately, but little is on record
of any accurate measurement of the direction, still by
grouping the observations, we can arrive at a satisfactory
conclusion, I think, that the seismic focus of the 24th
August 1858 must have been under the ranges of hills
lying between the Irawadi and the Bay of Bengal, in or
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August  24th, about the parallels of Prome and Thayet Myo 4 a.m.
Official Records. '
August  25th.—J scoBaBaD.—Said to be very slight.—Friend of India.
2 a.m.
August  26th.—ProME, &o.—A second shock, slight; lasted four seconds.—
8-30 a.M. Ibid.
August  26th.—~TEzPUR.—Official Records.

4 A,
August  27th.—~TravET MY0.—Slight.—707d.
9 am,
August  29th.—Laporg,—Sharp shock.—1bid,
6-30 p.M, .
October  3rd.—GANIAM.~—Slight.—Zbid.
3-30 .y,
October 12th.—CHicAcOoLE.—Sharp.—~Ibid.
4-30 r.M.
December 30th.—In the three talooks of Kistnaghery, Tengoricottah, and
7 am, Tripatur, in the Salem district.—Zbid.

December 31st.—KEANDEISH.— Slight.—Ibid.

In December 1858 and January 1859, several earthquakes
occurred in Salem, Coimbatore, and North Arcot districts,
Madras ; general motion from south to north.

Shocks are also said to have been felt “ during three days in
the middle of August 1858 at 2 P.ar., 10 A.M., and in the
evening,” on the Malabar Coast.—1bid.

End of Augvst.~-Maxparay.,— Daily shocks.— Perrey. Mem. Cour., xxi, 17.
Beg. of Sep.
January 3rd—NorTH ArcoT.—In the Pooloor Taluk tiles were displaced,
about 8 4.x. and a rumbling noise cortinued for twenty minutes. Also °
feltin the Wallowanad Taluk of Malabar and the Coimba-
tore district.— Official Records,
February 5th.2—TRIEATUR.—Accompanied by a subterranean roar, like that

5aM. of a fast carriage.—7Ibid.
July 21s¢t,—GuxTo0oR.~—Sharp; felt at Comalpand ; large stones said to
4 M, have been rolled into the plains: loud rumbling noise :

also felt at Condaveed.—Mad. Jour., Lit. Sci., xx1, 165.
CoNDAVEED, in Guntoor,—The sound of an earthquake is
said to have been heard on the 2nd, 3rd, 4th, 5th, 7th,
8th, 12th, 27th, 29th, 30th, and several other days in this
month, but no shock is reported as having been felt but
this one.—~Official Records.
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August  2nd.—GusToOR.— Official Records.

” 9th.—~Gunroor.—Ibid.
December 17th—TRIPATUR, in Salem.—Single shock, rumbling noise, lasted
5-6 a0 30 seconds ; siwilar noise heard on 30th November, 5 p.a.—

Mad. Jour. Lit. Sei., xxi, 340.
December 17th.—~SaLEM.—Three shocks, first at 10 p.x., the second at 12 .y,

Night. and the third at 4 a.a., on 18th.—7%:d.

January 17th.—SHEVAR0YS.—Two shocks, not severe.—Mad. Jour. Lit.
Night. 8cs., xxii, 140.— OQfficial Records.

January 20th.—SBEEvAROYS.~Slight.—Ibid.
7 AM.

February 2nd.—TereaTr, in Madras Presidency.—Lasted for a minute; was
5 p.M. from east to west, with loud rumbling noise ; felt also at
Chandragivi, and in vicinity.—Offccial Records; Mad.

Jour. Lit. Sei., xxi, 341.

February 25¢h—BERHEAMPORE, in Ganjam.—Vibration from west to cast,

Between 11 accompanied by a loud rumbling noise, which lasted for
4 12 pu. some seconds.— Official Records,

July 9th.—DrURMssLA, FEROZPUR, &c.—Vibrations said to be from
Sunset. east to west! (The great fall of wrolites at Dburmsala

touk place on the 2nd of this month).—Friend of India.

Felruary 16th.—PExaNG, Mavaccs, SINGAPORE.—Sufficient to throw crock-
7-30 P AL ery off shelves, stop clocks, &e.  There were three shocks,
each lasting about thirty seconds; motion from north to
sonth. Five minutes before the shock, there was an
unusual commotion in the sea. Sky clear, and no wind.—

Friend of India.

February 16th.—Cancurra, &c.—Water in tanks at 7 .M. rose about one
foot above its level on one side of tanks, and sank as
much on the other. Sides of tanks on which it rose and
sank were east and west sides. The same facts were
observed at Ballygunge, also at Kishnaghur, Nuddea,
Madhubpur, near Cutwa, Birbhum, Gorai, to the north of
Calcutta, and at Balasore to the south.—Friend of India ;
Jour. Asiat. Soc., Bengal.

March 4th.~SEEVAROYS.—Slight shock : the cook’s son explained the
facts by saying “it was too much hot, and the earth had
got headache like from too much quinine.”—Friend of
Indim. Felt throughout the Salem District.—Official
Records.
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April 18th.—Cavrcvrra,—Slight shock.—Friend of India.
12.5 Mid-
night.
July 24t%.—KistNa DistrIcT.—Supposed to be from sonth-west to north-
east, accompanied by a noise similar to the report of a
cannon.— Offictal Records.

January 13th.—KistNa DistricT.—Undulatory movements, and low rumb-

12-25 noon. ling noise ; Jasted about ten seconds.—Ibid.
June 18th—Darr1LING.—At night : severe.~ Col. Crommelin : Another
slight, on the morning of the 19th June.—Qfficial Re-
cords,

March  29th.—DarnLING.—Very severe: day had been very windy and
10 p.y. hot.—Cvl, Crommelin.

July 8th.—Darrruing.—Severe : another shock at 8-50 p.m.—Ibid.
8-15 rarL.

August  11th—Darsirixe.—Moderately sharp.—Ibid.
2.15 p.M.

August  21st.—DarsiriNe,—Slight.—7bid.
5-15 .,

October 17th.—DarJ1LING.—DBetween 10 and 11 p.u. : slight.~— T%éd.
November 18th.—N1Mar AND Burwani CouNTRY.—Accompanied by a loud
7-30 p.m1. noise like the trampling of a multitude of horses. In the

Burwani country walls fell: shocks from north-west to
south-east. Felt south of Nerbudda river, from Burwani
in west to Poonassa in east; and north of the river,
from Manpoor to Burwani: not noticed to south of the
Satpoora range, as at Burhanpur: weather very sultry;
Leavy rain for two or three days after.—Jour. dsiat.
Sve., Beng., 1863, xxxii., 66.

January  5th—TRrICHINOPOLY.-~Appeared to be from south to north, about

3-50 a.u. six seconds. Noise like a number of heavy artillery wag-
gons.— Official Records.

Junuwary Sth.—Dacca, &c.—Said to be east and west (south-west to east).

Night. Sharp; people thought houses were coming down; vne

gentleman, sleeping east and west on a couch with castors,
was suddenly driven, couch and all, against the western
wall, when concussion sent him back again in the opposite
direction. Motion near the river severe, felt at Nuaruin-
gunge: felt also at Salem.— Friend of India.

April 29th—AnMEDABAD, SURLT, &c.—Several persons thrown down;
some felt sick, Shocks from the north-west: felt also
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April 29th. in Surat, Kaira, Kattywar, Mount Aboo.—Trans. Geog.
Soe., Bombay, xvii, 288, et seq.

July 23rd.—RaNaooN.—Two shocks; doors rattled, &ec., but no damage
done. Felt slightly at Thayet Myo.— Friend of India.

’ 25th.~At Gwadur and Mekran, sharp; portions of mountain said
to have fallen with a great crash, (This is not strictly
within Indian limits, but is noticed here merely to record
the facts).—Ibid.

August  30th—Parna.—Slight from north.west to south-east; lasted 13
seconds,—Ibid.
30th.—LivcENow.—Two smart shocks.—Tbid.

»

’ 30th.~DarsiLiNe.~—Slight.—Col. Crommelin.
11 par.
April  11th.—S1mLa.—Beds rocked ; roofs cracked.— Friend of India.
4 AM, MussoorEE.—Lasted a minute and a half; noise like thun-
der.— Zbid.

Naint Tarn.—Felt slightly.— Ib¢d.
August  2nd~—~Parar Hirrs.—Appeared to travel north-west.—Offi-
4 P cial Records.
September 9th.—DARIILING.—Slight.—Col. Crommelin.
9 A
November 16¢th—DarisiLiNG. —Slight.—1bid.
7-8 a1,
November 17th.~—~JEsSORE.—Official Records.
December 4th.—Lamore.—Two smart shocks.— Friend of India.

" 4th.—DrurMsArA—Four severe shocks ; large rocks detached from
hills.—75id.
’ 4th.—CHaMBA.—Houses rolled like a ship passing over a succes-

sion of waves ; much damage done.—Ibid.

' 12th—Su1LL0NG.—Slight.
8 p.M.

December 16th.—Darsirineg,—Slight, but lasted for some time.—Col. Crom-

10 p.u, melin.
December 19th—CHITTAGONG AND BENGAL GENERALLY.—At Chittagong
7-30 2. M. a severe shock, which cracked most of the buildings of the
station : five shocks were felt betweer 7-30 and 10-30 p.m.
The first was severe, and lasting about 2} minutes, and
accompanied by a noise like that of a coming nor’wester;
the other four were slight, lasting only 5 or 6 seconds.
Most of the buildings in the station were badly cracked.
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December 19th. At Comillah the verandah of the school-house alone was
—contd. cracked. At Diamond Harbour and Contai the shock
was slight; at the latter place said to have been accom-
©  panied by a rustling noise like the flight of birds. Felt
8lso at Balasore, Midnapore, Shergotty, Bhaugulpore, Jal-
paiguri, Dinajpur, Sylhet and Cachar, besides other places
needless to enumerate; everywhere said to have been
slight. The seismic vertical was probably situated some-
where in hills between Chittagong and Burmah.

' December 20th.—Ramprore BavuLEAH.—Not so severe as that of the 16th;

8 r.u. also felt at Dinajpore, Julpigoree, Serajgunge, Pubna, and
Malda.—Official Records.

December 25th.—K1sENAcUR.~—Rather severe shock, accompanied by a loud
Between £ & 5 a.M.  explosion.—Ibid.
December 27th.—~BarasoLe.—Ibid.

7-15 .. !
January 6th.—CHITTAGONG.—Another slight shock.—Friend of India.

" 23rd.—MouLMEIN.,—Slight.— Friend of India.

Noon._
January 23rd.~CoNTar.~Slight, but accompanied by a loud rumbling sound,
8-10 r.M. like the passage of artillery over a metalled road.— Official

Records.

Moy 23rd.~—BENGAL, &c.—In Calcutta shocks were slight. At Monghyr
one house destroyed; at Darjiling two or three shocks
felt, of which one was severe; at Jubbulpore some hLouses
fell.— Friend of India.

” 23rd. —KmaTMANDOO, NEPAL.—A terrible shock; destroyed a
large portion of the town.—75{d.

September —KrATMANDOO.—A letter, under date September 20th, men-
tions a severe shock of earthquake lately.—Ibid.

December 19th.—CEYLON.—Very general over Ceylon; slight.—TIbid.

WVight,
January 3rd.~KENNALAPUD,~—In the Kistna District,~—slight.—Qfficial
9 P. M. Records.

January 6th.—VINUEOND4, Kistna District, slight shocks are said to
be common.—I¥:d.

June . 29th~—CicEAR.—Slight shocks in evening and at 3 next morning.

’ 30th.—SYLHET,—A few minutes after 12 midnight, three waves,
rather abrupt; second shook all furniture: duration about
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4.D.
1868. June 30tk balf a minute: tremulous motion for half a minute more,
from west-south-west to east-north-east (P)
Dinaspur.—Slight; three distinet shocks, lasted abount a
minute: felt slightly at Rampore Bauleah, Malda, Nattore,
Bograh, Pubna, and Rungpore.—Proc. Asiat. Soc.,
Beng., 1868, 256,
JurricoorEE.—Sharp, seemed to come from the south ; roof,
of lock-up shifted slightly towards the south,—ALS§.,
Corr. Also felt at Darjiling and Cooch Behar.

,  July 31st.—HazareEBAGH.—Lasted ten seconds; appears to have come
from the north or north-east. Felt slightly at Ranigunj,
at Gobindpore; very perceptible at Bugodhur, preceded
by a loud noise.—2Proc. Asiat. Soc., Bengal, 1868,
P- 237, '

August —Prsgawar.—Portion of fort shaken down.—Official Re-
cords.”
September 30th—MansrUM.—Lasted one minute ; direction apparently from
east to west.— Friend of India.
Dayupar.—Loud rumbling noise; lasted five seconds; tra-
velled from south-west by south to north-cast by north.
—TIbid.
Hazsrerpaem.—Three distinct undulations, lasting forty-

five seconds, with loud rumbling noise.—Ilid,
Birprry.—In Birbhum slight.—174id.

November 10th.—Murwrr, Baxyoo.— Said to have caused moisture in the
soil to rise from 2 feet below to within 6 inches of the
surface, 50 that the villagers were able to sow their crops.
Mr. R. E. Egerton, Financial Commissioner of the Punjab,

"reports that the crops were sown, although no rain had
fallen, as the time for sowing was very nearly past, and
the villagers were afraid of losing them altogether. This
is a very probable explanation, and shows clearly how
many of the extraordinary stories current regarding the
effects of earthquake may have arisen.—Official Records.

1869. January 10th.—Asssm, BENGAL, DarJILING.—F7de pp. 1-98.

March 21st.—Darnrine—Slight; only one shock which resembled a

23

9-30 p. M. concussion.—Official Records.

»  March 23rd—Darsirine.—Slight ; three shocks in a few minutes.—
2.15 . M. Official Records.

. March 24th.—JEELUM.—Said to have becn severe.~1bid.
Night.
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March  25th—Prspawur, Komar and adjoining country.—Official Re-
4. 4. M, cords.
March 25th.—Duaszar.—Two shocks. Said to be at 5-45 P. M. ; also felt
at Mussooree.— Englishman,
April  17th.~SHiLLoNe.—Rather sharp, but of short duration~—P. E.
Carnegy in epist.
April P —Pesgawur.—Part of fort destroyed—Ibid. Qfficial Re-

cords.

June 9th.—CarcurTa.—Not serious; quick ; during a cyclone; another
3-15 p. w1, slight shock at 3-37, and a third at 4-7.—7. O.

June 9th.—DarsiLing.—Slight, lasted about 3 seconds.—FEnglishman,
6-30 ». M.

July 4¢h,—Nassick. CHANDORE.—Slight shocks, lasting ten minutes;
Midnight. appeared to move from east to west.—Bombay Gazette.

July 7th—NEpaL—Perrey gives a tremendous shock at Katmandoo,

which he says was nearly entirely destroyed, a large portion
of the population being buried in ruins.—Mem. Cour.,
XXI, 89.
July 12{k.—Duoor1a—Slight, accompanied by a peculiar noise,—7I7id.
1145 », M.
July 25th.—Narxi Tar.—Two smart shocks.—Englishman.,
Morning.

August  9th—Darsiring.—Slight, followed by a much more severe shock

Zivening. on morning of 10th, at 8 A. M.—7Idid,

September 1st. —NELLORE.—Said to be from west to east; walls and posts of
7-30 P, 1. houses shaken.—71bid.

September 2nd. —NELLORE.—A slighter shock.—Ibid.
704

October  5th.—SixrLa.—Two slight shocks during a thunderstorm.—I2/d.
3-13 p, a1,
December 19¢h.—Cocoxapa.—Two shocks.~-Tdid,
11 a. M.
December 20th—RawoL PiNpL—Shock said to have lasted about half a
7 A M. minute; cracked walls and caused all people to run out
of houses.—1bid.
Atrock.—A series of shocks af intervals of about twenty
minutes.
LawreNcEPUR.—First shock fifteen seconds; others af five
minutes interval,
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A. D, .
1869. December 20th.—CaMPBELLPUR.—For half an hour: building much damaged.
TarLacuNJs.—Not felb.—Official Records.
" December 24th—Rawvur Pinpi, MURREE, &c.—Some very heavy claps of

6-30-7 o. M, thunder preceded, (Is this the same as that of 20th Py—
Englishman.
s December 24th.—00s800R.—Said to have lasted forty seconds.—Ibid.
10 a. M.
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Catalogue of Earthquakes, chiefly Eastern, although not Indian, whick appear to
have escaped notice in the preparation of published lists.

In addition to the earthquakes noticed in the fullest catalogue yet
published (Mallet’s British Association Reports, 1852, 1853, 1854), I
have during my present researches met with the following, which it may
be desirable to place on record here :~—

A.D,

343. Abul Faraj (ed. cit., page 87) says: In the sixth year of the
Emperors Constantine, Constantius, and Constans, were
great tremors at Antioch and many earthquakes, nor did
the earth cease to tremble for a whole year, but nevertheless
so0 that nothing perished.

375.  July 21st.—In the reign of Valentinian, a great fall like small stones hap-
pened at Constantinople, and tremblings and earthquakes
and gaps in the ground in mauy places: also the city of
Nicia was engulphed (absorptus est).—dbual Faray, 1. c.,
page 89); Gibbon, iii, 136.

441, In the twentieth year of the reign of Theodosius, junior, a great
earthquake at Constantinople, such that all the people fled
outside the city, and many places fell—Abul Faraj,
Z. c., page 91) ; also noticed in Gibbon’s Roman Empire,
iii, p. 560.

457 ? In the year Leo Cwsar came to the throme, whick was the
879th (°) year of Alexander, a great earthquake in the
city of Antioch; many places sank iu the earth. Same
year a great famine in the east, and hosts of locusts.—
Abul Faraj, (1. c., page 92).

1. July  9¢th—In second year of the reign of Justinian the 3rd, a flame of fire,
appeared in the sky near the arctic pols which remained
the whole year, and darkness covered the earth from the
ninth hour of the day till night, such that no one could
see anything, and something like dust and ashes fell from
the heavens. And in the third year of his reign the
rains failed and winter was like summer, and a great
earthquake occurred and serious pestilence~~4%ul Furaj,
. c., page 95); also Gibbon, iv, 549.

634-5. Parestine.—Al Macin (Erpenius, edit.,, page 22,} records an

earthquake in Palestine in the year 13 A. H., which was
from March 7th, 634, A, D., to February 24th, 635.
( 211 )
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9th. AnrtiocH, SYRiA—An earthquake, which lasted 40 days at

Antioch, is recorded by Al Macin in the year of the
Hijra 94. This year extended from 7th October 712,
A. D, to 25th September 713, A.D. This is very pro-
bably the same disturbance which is quoted in Brit. Ass.
Catal., 1852, page 11, ou the authority of Theophanes and
Anastasius, as oceurring on the 28th February 713 in
Syria.— (47 Macin, edit. cit., page 86).

738. January 16¢th.—The date of this is stated by Al Macin (page 99, Erpenius’ edition,

856. Deccemler.

(
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—In

Leyden, 1625) to have been the 21st day of Tidba in the year
120, A.H. This is a mixture of Mahomedan and Christ-
ianeras. Themonth of Tdba, in the ““ era of the Martyrs,”
lasts annually from the 27th December to the 26th Janu-
ary; and as the year 120, A. H., extended from the 29th
December, A. D, 787, to 17th December, 738, the earth-
quake occurred (21st of Ttba) on the 16th of January
738, A.D. Al Macin’s account is: ‘In the night a great
earthquake destroyed many cities, the inhabitants perish-
ing in the ruins, and many ships were sunk at sea. They
say also that this earthquake was universal over all regions
to the extreme east, and that 600 cities in the east were
destroyed in that night, and men and animals innumer-
able.’—(d! Mucin, edit. cit., page 99.)

the same year (A.H. 242), in the month Sha’ban, terrible
earthquakes happened in Corinth and its towns, so that
45,000 people perished under the ruins.’* * ¥ In Persia, also
Khorasan and Syria, ‘ earthquakes occurred this year, and
nnusuval sounds, and in Alamana, with great destruction.
~— (4l Macin, edit. cit., page 189). The year 242 of Hijra
was from 10th May 856 to 29th April 857. The first day
of the month Sha’bin was the 28th day of the year; hence
counting 208 days from the 10th of May 856, we find
that this earthquake happered between the 3rd day of
December 856 and the 1st of January 857, A. D. Quoted
in Mallet’s Catalogue, but not at Corinth, as Al Macin
states.

Abul Faraj (Pocock’s translation, Oxoniz, 1663) describes this

same earthquake, and attributes to it (page 170) the upturn-
ing of the mountain Akrao (Akraios), near Laodicea;
whereas Al Macin (p. 190) says this occurred in 245,
A.H,=859, A. D,
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A.D,
859 or —Al Macin says: * The cities of the West were shaken by an earth-
860. quake, so that castles, houses, and bridges, fell . It was

felt also at Bagdad, Damascus, Tarsus, and the shores of
Syria and at Laodicea, In the same year the springs at
Mecca failed, so that a skin of water was sold for 100
statera. Same year also great earthquake at Antioch, which
destroyed many people. Fifteen hundred houses said to have
fallen, and more than 90 of the turrets of the wall fell.
Terrible and tremendous sounds were heard from the ruins,
and the people fled to the fields. The mountain Akraios
was torn up and thrown into the sea, wheuce this was
disturbed, and from it came a black, thick and foul-smelling
smoke.~—(A4! Macin, edit. cit., page 190). Abul Faraj
(Pocock’s edit., Oxford, 1663, page 170) mixes up this last
event and the earthquake of 856 in the month of Sha’ban
at Corinth, noticed above.

The year 245, A. H., which Al Macin gives for these events,
commenced on the 8th April 859, and extended to the 27th
March 860, A. D.

§99. Novemberlﬂlz —A great earthquake is recorded by Al Macin as occurring in
Egypt ‘from the middle of the night to the meorning.’
The date is given as the seventh day of Zulga’dah (translated
Dulkiad in Erpenius), A. H., 286. The month Zulqa'dah
is the 11th month of the year, and the 7th of Zulqa'dah
is the 54th day from the last day of the year. Now, 286 of
the Hijra (a bis-sextile Mahomedan year) ends on the 6th
January, A.D.900; therefore the date of the earthquake
was the 14th November, A. D. 899—(4! Macin, edit.
cit., p. 227).

941, August 6th.—A violent earthquake in Egypt. The date as given in Al
Macin is 11th Zulqu'dah 329, A. H. This day is the
fiftieth day from the last day of the year. Now, 329 (a
bis-sextile year) ended on the 15th September, A.D. 942;
therefore the earthquake occurred on the 6th of August
941, A.D.—(4l Macin, edit. cit., page 260.)

989. A. H. 879 = 11th April 989, to 30th March 990, fourteenth year of Basileus ‘

990. the Emperor, One third part of Sta. Sophia fell and many
buildings.destroyed ; also in Nicomédia (Z. c., page 314).2

1 Al Macin says, he quotes from Tabari ¢ qui fide est dignus.’
2 Gibbon (viii, 10) states that the church of Santa Sophia in Constantinople was de-
stroyed by earthquake m 1346 A.D.
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5th April
to 1st May

“On the 17th Muharram, great earthquakes at Damascus; -
1,000 houses fell, and many pegished under the ruins.
The shocks did not cease before (diem Veneris) the 14th
Gafar.” (47 Macin, edit, cit., page 316). The year 381,
A, H, under which this is recorded, commenced 20th
March, A. D. 991, and the 17th Muharram, therefore, was
the 5th April, A. D. 991, and the 14th Gafar (the forty-
fourth day of the year), was 1st May, A.D. 992. This severe
earthquake is quoted (Brit. Ass. Catal, 1852, 17) as
occurring in August 992 on authority of Vattier'’s French
edition of LeMacin (Al Macin). I have not had access
to this edition, but the date is clearly given in Al Macin.—
(4l Macin, edit. cit., page 316.)

September 1st—A great earthquake in Egypt recorded by Al Macin at the

1549.

1619.

( 214 )

third hour of the day, die Veneris, Friday, on the 3rd day
of Tit, 828. This is 828 of the era of the Martyrs, which
commenced 29th August, A. D. 284 (the accession of
Dioclesian), Tt is the first month of the year; therefore
the 3rd of Tdt was the 1st of September. And, adding
283 to 828, the year was 1111, A. D. (Al Macin says
distinctly, die Veneris, Friday, which we have shown
abore, was the 1lst September, 1111 A. D. Comparing
this with J. Prinsep’s tables, we find the 10th July of this
year was Monday; therefore the 1st of August was
Tuesday, so also 29, therefore the 31st August was
Thursday, and the 1st September, Friday, as before; an
important and independent confirmation of the date.
given.—(A4l Macin, edit. cit., page 369.) .

In the east ; said to have been widely extended. Inthe Brit.
Ass. Catal,, 1852, 35, this earthquake is quoted on the
authority of Abul Faraj. But Icanfind no mention of it
in that author; indeed, as this treatise ends with 1284, it
is not possible he could bave noticed it. I have been
unable to find other evidence of its occurrence.

In 956 A. H. (=A.D. 1549), an immense earthquake at Q4yin,
in Khorisin (east of Persia) and killed 3,000 inhabitants.
—Alam Arii Sikandari, a work on the History of Persia.

“In 1028 A. H, (=9th December 1611 to 27th November
1619), a terrible earthquake took place at Dughébad in
Khorésan. At several other places, throughout the whole

year, there had been earthquakes, but especially in Khora-
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can. The town of Diighébad, after the earthquake, looked
to be an immense heap of bricks. From 700 to 800 dead
bodies were dug out from the debris. In one house alone
about 70 corpses were found : there had been a bridal party,
elate, the bride alone was saved. She

and, curious to
when the house

attempted to jump out of the window,
tumbled down; but the wood of the window frame did

not break, and she was saved.”—Ibid.
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