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ABSTRACT

This paper gives information on earthquakes, tsunamis
and volcanoes in the Northeastern Indian Ocean and agi,;jacent
land areas. Most of the seismic activity in this region has
occurred along the Burma-Sunda arcs, the 89th meridian between
5%N, and 5°5., and southwest of Ceylon. For the most part
earthquake damage and destruction have been limited to a zone
stretching from Sumatra to the Ganges Delta.

Tsunamis and other large waves have been reportzd from
most ccastal sectors in the area. Damage by tsunamis has been
restricted to the coasts of Sumatra and adjacent isiands.
Destructive storm-generated waves have been reported from the
northern shoreas of the Bay of oengal.

Active volcanoes in the area are located on Sumatra and
Barren Island. A submarine eruption was rsported on the flank
of the Ninety East Ridge in 1883. Mud volcances have been

reported from the coast of Burma and off the southwest coast

of India.

This Informal Report was prepared by:
Geology Section
Enrironment Branch
Oceanographic Analysis Division
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ard is approved for release as an
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Division Director
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A. Tarthquakes

Most seismic activity in this area is confined to three zones:
one along the Purma-Sunda arcs, one paralleling the 89th meridian
between 5. and 5°3,, and one southwest of Ueylon. The epicentral
location of representative strong shocks (Classes a and B) and many
weaker shocks (Glasses C and D) that have occurred in and near the
area are shown in Figure 1 .,

The Burma-3unda arcs are the link between the Circum-Pacific
and Alpide seismic belts. Most of the shocks in the Burma-Sunda arcs
occurred at shallow depths (less than 60 km.), although many shocks
of intermediate depth (70 to 300 km.) are reoorted from Sumatra and
northern Burma. A few shoc«s of intermediate depth have been reported
east of the Andaman Islarnds. The concentration of shallow and inter-
mediate shocks in the vicinity of 25°N., 959E. is at the intersection
of two structural arcs. The relatively infrequent shallow shocks
between the Andaman Islands and Burma, coupled with the absence of

intermediate depth shocks, may indicate a break in the Burma-3unda
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Figure 1 Earthquake zpicenters and volcanoes
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structural trend.

Recent bathymetric surveys tend to confirm the prediction made on
seismic evidence as early as 1949 that the zone of seismic activity
which parallels the 8%th meridian coincides with a structural ridge.
The minor seismic region which extends southwest from csylon may mark
a similar structural feature.

Regions which have been affected by seismic activity (Figure 2 )
generally coincide with the location of earthquake epicenters (Figure
1). The most destructive earthquakes have occurred in a zone stretch-
ing from Sumatra through the Nicobar and Andaman Islands into south-
western Burma and the Ganges Dealta. The destruction caused by earth-
quakes in this region results from strong shocks, which oscur frequently,
or from the unstable foundation characteristics of the alluvial soil of
the Ganges and Irrawaddy Deitas, which lis adjacent to the regions of
frequent shocks. Building damage in scuthern India probably was csused
by small local shallow earthquakes which were not 55300.1!1’.06' with

=23sr tectonic movements,
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Figure 2 Regions affected by seismic activity
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One of the largest earthquakes recorded anywhere in the world

i
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occurred in Assam (26°N., 93°E.) in 1897 (epicenter 26°N., 91°i.).
Another very large earthquake cccurred at 29%%., 97°E. in 1950. Both

of these shocks were felt over a large part of India, Pakistan, and

Burma. The 1897 shock was felt over a region of 1,750,000 syuarc miles.,
Buildings ir a region of 150,000 square miles suffered moderate damag:;
buildings in a region of about 9,000 square miles were completely
destroyed.

Earthquakes have been reported from ships at ses at several
places in the area. The distribution of these reports depends uron
the positions of ships at the time of the earthquake relative to the
epicentral location,
b, Tsunamis

Eighteen tsunamis were reported from this area between 1762 and
1909. Six. of these occurred in the Bay of Bengal, and 12 struck the
west ccast of Sumatre and neighboring islands (Figure 2 ). The tsunami
generated by the explosive eruption of Krakatau in 1883 was reported in

these regions as well as in the Cocos-Keeling Islands.
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In addition to tsunamis, seismic seiches have been generated in
the distribntaries of the Ganges River by most of the large earth-
quakes that have occurred north and east of the Ganges Delta.

In the nast, damaging tsunamis have been restricted to the coast
of Sumatra and adjacent islands. Other destructive waves have been
generated by tropical storms. The Ganges Delta has been particalarly
subject to destructive storm waves and surges. In October 1960, 14,000
persons in the delta were killed or swept cut to sea by the storm surges
of tropical ~vclones.

It is probable that more tsunamis have occurred in the past than
are listed in the fragmentary reports available. Uates of occurrence
and brief descrivtions of tsunamis in this area follow:

1762 April 12, Earthquake felt most severely near the northern end of
the Bay of Bengal. Waves reported in the distributaries of the
Ganges Delta at Dacca and Calcutta and from Cheduba Island.

1797 February 10, West-central Sumatra. Waves of great forcs inundated
the coast.

1799 Vest-central Sumatra. Waves about 50 feet above usual water level

JENNSTY L, NP
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reported.

1833 January 29. Wesi-central Sumatra. large waves destrayed a
breakwater and tore ships from their anchors.

1842 November 11, Earthjuake near north end of the oay of Bengal,
The waters of the distributaries of the delta were agitated.

1843 Jamuary 5 and 6. Sumatra, Earthquake and tsunami reported from
the village of Barus and Pulau Nias.

1847 October 31, Little Nicobar. Kondul Island was inundated.

1861 February 6. Sumatra. Large destructive waves reported along
the south coast of Pulau Nias. The Pulau Pul: Hatu were inun-
dated, Minor damage reported on other islands -aves were ncted
by ships at sea,

1861 March 9. West-central Sumatra. High waves swapt inland with loss
of life.

1861 September 25. West-central Sumatra. tigh waves swept the coast.

1864 -— -~—. Sumatra. Waves were reported from the Pulau Pulau Batu

islands and adjacent sectors of ths Sumatra coast.
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1782

1883

1904

1907

1908

Jecember 31, Epicenter near center of Bay of Bengal. waves

were reported from Ceylon northward along the west shore of the

bay to the Ganges Delta, along the Andaman and Nicobar Islands as
far south as Sumatra., No waves were reported from the Burma coast.
January or February. Ceylon. Earthquake and waves reported from
Trincomalee,

sugust 27. The explosive eruption of Kraukatau (6°10'3., 105926°E.)
in Sunda Strait (6900'3., 105°45'5.) generated waves up to 100 feet
high. Four-foot waves reported from the Cocos-Keeling Islaands and
the southwest coast of Ceylon., Waves two to three fzet high reported
frem the east coast of India, the Ganges Delta, and the Andaman
Islands.

—~= —==. Sumatra. lLarge waves reported from Pulau Nias. 3Socme
destruction reported from Pulau wunga and other nearby islands.
January. Sumatira. Earthquake and wave reported from the west
coast.

February 6. 3umatra Epicenter 595., 100°%. Earthquake and
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waves reported from the south and middle parts of the west coast
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of the island.

C. Volecanism

five land volcanoes and one submarine voleano have been reported
active in the area during histvoric times (Figurel ). Active land
voltanoes are loczted on Sumatri and Barren Island. 4 submarine vol-
canic eruption was reported in 1883 at about 6°S., 89%%. on the flank
of the Ninety East Ridge.

A number of "mud volcanoes" are located off the coast of Burma
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near Cheduba Island and Rangoon and off the southwest coast of India

near illeppey. They are not true volcanoes but mounds of mud or mud-

it oA L S

A,

sand resembling bubbles which are pushed up by ithe expansion of gases.

W

Since "mud volcanoes" appear suddenly, they may constitute dangers to

navigation. The gases may ignite and bo mistaken for a burning ship

¢r a bBeacon.

‘The 1883 eruption of Krakatau to the east of the area was one of

the world's largest sxplosions. It has been estimated that 5 cubic




miles of material were blown out of the volcano. The reported loca-

tions where appreciable amounts of ash and pumice fell within the area

are shown in Figure 1 .

Although many other active volcanoes are located east of the area

in Indonesia, no significant ashfalls fran eruptions other than from

Krakatau have been reported.
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