
NOTES 

INDIAN OCEAN TSUNAMI - A HISTORICAL PERSPECTIVE 

The phenomenon of tsunarnl is known from ancient 
times Hl5tor1cal tsunam~ research may prove helpful rn 
analyz~ng the f~ equency of occunence of tsundml It 1s known 
from the manuscr~pt written by Plato that a giant sea wave 
destroyed the town of Amnisos on Crete In the year 1628 
B C due to the explosive ser~es of eruptions from the great 
volcano Sdntor~nr in the Aegean Sea A reference on the 
engulfment of Dwarha, a clty zn Gujarat coast about 1500 
B C can be tlaced in Indlan Eplc Mahabharatha The 
drownrng of the clty Dwarka can be attr~butable to a great 
tsunaml of that tlme 

Long before the Christian era, the ancrent Tam~ls had 
nurtured the three Tamil Sangams and their rich language 
flounshed In thelr academ~es The EarIy Sangam operated 
at Thenmadural, South of Kanyakumar~ between 300 B C 
and 50 B C , The Mlddle Sangam at Kapaadapuram, a 
coastal town, possibly near NE of Kanyakumar~ between 
50 B C and 100 A D Late Sangam at Mddural, a city far 
awdy fi om the coast was funct~ondl between 100 A D and 
300 A D The Sangam literary w o r k  - Kallltlzogaz, 
Kuru~zthognl and Cllappajhiknranz refer to the lost coastal 
c ~ t ~ e s  of Thenmadurar and Kapaadapurarn due to past 
tsunamls possibly around at 50 B C and 100 A D 
respe~tively (In Tarn11 Kadalkol or Perooly m a n s  Tsunaml 
events) 

" Pcrhnlll At rudai~ Pal?~znlal aduknttzu Kumnrr 
Kodunz Kol.lurtkaclcl1 Kolllt " - w h ~ h  means that "the 

ferocious sea has engulfed the rwer Pahruli along wrth 
mountainous terra~n up to Kuman" says C~lappntlzrkarai?~, 
an epic more than 1700 years old (Appadurai, 1941, 
Karth~gesu Slvathamby, 1986) A d~scern~  ble mountainous 
terraln of 2 to 3 kin breadth with Swamy Vivekananda Rock 
Mernorlal scen wlth~n the Kanyakurnar~ Sea, IS a present 
key evldence to the past tsunami events 

The Poompuhar, located at north of Nagapattlnam, a east 
coast c ~ t y  of Tamilnadu, also an anc~en t  old harbour 
under the rule of Chola Klngdom was swdllowed by a 
Kndalkol (Tsunaml) that occurred around 1500 years 
B P (I e ,500 A D ) Anclent scriptures and l~terature In the 
library of the Thonda~man Klngdom in Pudukottal of Tam11 
Nadu prov~de evidence for tsunami of Indian Ocean dld hlt 
Nagapattrnarn In 900 AD, destroyed a Buddhlst monastery, 
washed several temples dnd killed hundreds of people 
during the reign of Raja Raja Chozhan ( K a l k ~  
Knshndmurthy, 1984) In Indian H~story, the records on 
earthquake Induced tsunamls are avajldble from November 
326 B C , when a tsunarnl hl t the Indus Del tal Kutch region 

It destroyed the Macedon~an fleet of Alexander the Great 
Durlng the year 1524 a tsunaml struck the Indlan west coast 
due to an earthquake that occurred at Dabhol, a coastal town 
of Maharashtrd 

Apart from the above 5even tsunaml events of 1500B C , 
3 2 6 B C , 5 0 B C  100AD,500AD,900AD,and1524  
A D , Natlonal Geophysical Data Centre (NGDC) dnd 
Geological Survey of Ind~a hdve documented tsunami events 
in the Indidn Ocean reglon slnce 1750, 67 tsunaml events 
are tabulated In chronological order (Table I) They were 
generated from three tsunaml r ~ s k  ieglons around India I e 
(1) The Kutch of Gujarat - Mekxan (Pakistan) se~srnlc belt, 
(2) Java-Sumatra-Malayasla-Andaman-N~cobar and 
Myanmar Se~srnlc belt and (3) Srl Ldnka-Kanyakumari and 
~ t s  adjoining Ind~an Ocean reg~on The tsunaml events that 
h ~ t  the Indian Ocean ale shown In Flg 1 

The tsunamis that most affected Ind~a are ds  follows 
On 161h June 18 19 Rann of Kutch earthquake sent a tsunami 
wh~ch  hlt the coast of Gujdrat and resulted in marlne 
submergence of about 500 square k~lometers Durlng 1847 
on 31'' Octobei, d tsunami struck Nicobar Islands due to 
strong earthquake [Mw '7 51 Kondul Island located between 
LI ttle Nlcobar dnd Great Nlcobdr Islands was much affected 
On 3 1" December 1881 Car N~cobar earthquake, generated 
a tsunamr which propagated throughout the Bdy of Bengal 
and was I ecoi ded WJ th amplitude of a few crn to 1 2 m The 
rupture on the IndlaIAndaman plate (Burma plate) boundary 
resulted in 10-60 cm of u p l ~ f t  of the  stand of Car N~cobar 
Nagclpattlnam and Port Blaii we1 e the most dffected with 
max~rnum ampl~tudes ot tsunami of 0 80 rn and 0 90 m 

lespectlveiy (Ortlz and B~lhdm, 2003) 
In August 1883, vlolent eruptions were occurring fi om 

about a dozen vents of Krakatau volcano At 2 PM on 26 
August, a ldrge blast shot volcan~c ash and pumice 28 km 
hlgh, as one of the cones collapsed Into the sea, sett~ng a 
huge tsundm~ In the early mornlng hours of 27 August the 
eruptions were Intense and su bsequentfy lesulted in giant 
tsunami waves to wreck the coastal villdges Stupendous 
explosions of Krakatdu volcano blew away 4 c~iblc kilometre 
mdteiials of incandescent pumlce, gases and dust upto a 
he~ght of 80 km Into the atmosphere This blast was dlstlnctly 
heard ds fdr away ds 5000 krn At 10 AM the gigantlc tsunam~ 
(40 m) generated by the explosion, roIled onto Java and 
Sumatra klllrng 36,417 people in 295 towns This tqundrnl 
also struck Kanyakumar~ and Madl as (2 rn wave he~ght) of 
east coast of India and Srl Lanka (Abbott, 2002) The 
tsunarnlgenic great earthquake of Andarnan occur] ed 
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'I'i~blc 1. Tsundml events 111 h e  Oce,m  round lnd~dn  r e g ~ o n  (sources Ndt~on,~l  Geophys~c,~l  D ' I ~ ~ I  Centre (NGDCI-NOAA Sdtell~tes dnd loforrn,~t~on- P,lul;l D u ~ i b s r @ n o d ~ ~  gov 
dnd Geologlc~~l  Survey of 1tid1.1 

My .I nm,v 
Lnd~dii Oce'tn 
Indones~~ i  
Indoncs~d 
Mdldy~ld 
Indonesr,~ 
Indl,~ 
Indones~,~ 
IndonevLi 
[ndldn Ocedn 
Indonesi,~ 
Indra 
1nd1,t 
I ! idones~~~ 
Indonesl,~ 
Indones~d 
Indonesra 
Indonesr,~ 
Indones~d 
Indi,~ 
Bdnglddesh 
I n d m  Ocean 
S n  L1nI.d 
tndones~~r 
Indonesld 
Indones1'1 
1nd1,i 
lndonesla 
Indoaesr,~ 
lndones~ 'I O c e m  
lndones~d 
lndonesra 
Indonesr'~ 
Indonesrd 
Indones~d 
Indanes~~b 
Indonesld 
Indones~a 
Indones~,~ 
Indones~d 
Indonestd 
Indonesia 
lndonesl'i 
l n d o l l e s ~ ~ ~  
1ndones1.1 
4ndones1,i 

* Malaysld 

1nd1,l 
Balucli~stdn 
Mdlrly~ld 
Mcll 'ly~~d 
Mdl.ly~ld 
Indomsrd 
tndones~d 
lndones~ ,~  
lodones l~  
Mdl . ly~~r~  
Indldn Oce,~n 
liidones~a 
Lndones~~r 
llldones~d 
Indones~d 
1nd1~1 
lndrd 
Indones~,~ 
lndones~n 
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Tsun,im~ Source l,ocdt~on 

Name 

Burma Coast 
Bay of  Beng'll Northern End 
S W Sum,~trd 
S W  Sum,~trd 
Pen.~ng Isl,lnd, M,II~ILC~I Pen~nsu l ,~  
Uenglulu, Sum.~tra 
R ,~nn  of kutch 
S W Sumdvd 
Bdndd Atjeh Indones~a 
B,ly of Bengdl Northe~n End 
S W  Surn,~tr ,~ 
R m n  of Kutch 
L ~ t t l e  N~cob ,~ r  lsl,~nd 
S~bo lg ,~ ,  Su~ndlra  
SW Sun1dtr.l 
SW Sum,~tra 
S W Surn.~trd 
S W S u ~ n , ~ ~ r d  
Jdvd, Indooesla 
AndClm,in Isldnds 
Bholddlstrlct 

Source 
b r thqudke  

Depth 
(klll) 

were 

Mdg 
(Ms) 

7 
8 

7 
7 5 
8 2 
7 2 

7 2 

6 8 
8 5 

7 
7 

6 5 

dffecled 

Ldt~tute 

18 500 
21 000 
-5 000 
-1 000 
5 383 

- 3  767 

3 500 
5 500 

21 000 
1 500 

23 583 
7 373 
1700 

-1 000 
0 300 
I 000 

-1 500 
-6 133 
l l  670 
Suderb,lns 

7 9  

dffected 
6 8 

6 8 
7 6 
7 5  
7 7 
7 5 
6 5 
7 5 

6 7 

6 
6 5 
7 5 
7 9  

7 6 
8 

6 5 
6 7 
7 2 
5 5 
6 5 
6 5  

7 
7 5 

5 4 
6 2 

7 
7 2 
7 9 
6 7 
9 3 
8 7 

Bdy of Bengdl W of C.lr N~cob'tr Isldnds 
Srl h n k d  
Krdkdbu 
Krdhatlu 
KTdLdtrlu 
Western B , L ~  of Reng,~l 
Ajerbdngrs Sulndtrd 
f3,1nd~1 ALjeh 
Bdy of Beng.11 
Idvd-S Java Indoes~~r  
S W S urn,itr,i 
SW Surndtrd 
S W  Sumatra 
Sun~,itrd 
Indones~d 
B d l ~  Sed 
S J ~ , I  Sed 
Lhokngd Acch 
S W  Sumtltrd 
KTtlhdtdu 
J,iv,~ S, Java lndoncsl,~ 
Jdvd - S Jdvd Sea 
S Jdvd Se.1 
SW Sun id t r~  
SW Sumdtrd 
Mdldy penn~suld 
Andamdn Sea E Co'ist Indld 
MeLrdn Coast 
Malay penn~suld 
M,~lay penn~su l ,~  
Malay penn~su l ,~  
S Javd Sed 
SW Sumatra 
Jdvd, lndonesla 
Off Northwest Coast of indones~a 
Malay pennlsula 
Bdy of Bengdl 
J ' I v ~  Trench, Indones~a 
Balr Isl<~nd, Indonesia 
Southern Suniotr(~ 
Ic1vcl, lndonesld 
South Ind1.1n Oce'in 
Andd~ndn Isl,lnds, Indld 
Off West CO.IS~ of S ~ m ~ ~ t r d  
Off West Coast of Surndtra 

Long~tude 

93 400 
89 000 

102 000 
99 000 

100 250 
102 267 

102 200 
96000 
89 000 
98 000 
68 367 
91 667 
98 800 
97 500 
99 370 
97 500 

100 000 
106 750 
92 730 

of Bdnglddesh 
9 000 
8 570 

-6 102 
-6 102 
-6 102 
Port Bldl~,  

92 000 
81 230 

105 423 
105 423 
105 423 
Dublet (Lolkt1tta) 

15 

were 

130 
40 

3 3 

33 
33 
3 

60 
7 3 
8 1 

33 
64 

133 
58 

52 
99 
23 
I8 
10 
21 
10 
30 

0 200 
5 500 

-3 500 
2 000 

-5 000 
-2500 
-4 500 
-8 000 

-11 000 
5 467 

-1 500 
-6102 
-6 100 
-5 600 
-9 300 
-5 000 
0 0 0 1  
6 000 

12500 
24 500 

5 500 
5 000 
6 500 
8 200 

-4 500 
-6 200 
5 900 
5 500 

4 770 
-9 200 
-5 000 

-10500 
-13 800 
13 040 
3316 
2074 

99 383 
96 000 

102 500 
94 500 

100 000 
101500 
102 500 
115 400 
111 000 
95 233 
99 500 

105423 
105 400 
105 300 
114 300 
102 700 
98250 
95 000 
92500 
63 000 
94 000 
95 000 
94000 

107 300 
104 000 
105 400 
95 700 
97 300 

97 700 
114 200 
104 300 
112800 
97 450 
97 070 
95855 
97013 



NOTES 

Fig.1. Locations of various tsunamigcnic events in Indran Ocean are given. (A) Tsunamis before 1900. (B)  Tsunamls after 1900 
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on 26"' June 1941 ruptured the Andaman plate boundary 
and caused much loss of Irfe d o n g  the east coast of India 

Part of Cellular Jail, a large rn~lsonly s t l u c t u ~ e ~ n e a l  Pelt 
B l a l ~ ,  colldpsed Slumping, l ~ q u e f x t l o n  and sand venting 
we1 e I ecol ded by e y e w ~  tnesse5 

r 

The earthquake that or ig~nated rn the Oman sea off the 
coast of Bdluchrstdn on Noveinbe1 27, 1945 ct eated 12 m 
h ~ g h  waves along the Mekran coast < ~ n d  st1 uck even Mumbar 

(1600 krn f'it) where the waves rose 2 m hlgb I h l s  alqo 

affected the coasts of Si i 1,anLa and Malagasy Islands 
Recently on 26'h Decernbel 2004, a destruct~ve ts;ndrnl of 
Indlan Ocean was generated 'due to  the se~ond laigest 
eat thquake of the world ever recolded since 1900 (Mw9 3), 
occulred off the west coast of N o r t h e ~ n  Surnatld T h e  

tsun,Iml gene1 ated waves up to 3- 10 rn high dnd inundated 
upto a dlstnnc; ot 0 1-4 krn in coastal countlies of I n d ~ a n  
Ocean  A,weak .!%unarnlgenlc b'ut (he second ldlgest 

earthquakd in the woxld since i964 (M 8 7) o c c u ~ l e d  on 

March 28,2005 at shelf legion of westel n coast of Not the1 n 
Sumatra Only a weclh tsunami of 3 m big11 wave hit the 
S~meulue  Island It would be benel lcial to resedrch dnd study 
the d e w  lptions of past tsunamis fl om the rich h t e ~  a1 y woi k\ 
of I n d ~ a n  I'inguages, court r ecoids and lelnted dnclcnt 
wrl t~ngs dnd ,~tso conduct held checks where necessaly to 
bulld up '1 more lel iable  c h ~ o n o l o g p  01 ind1'1n Occdn 

tsunamis 
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Announcements 

NATIONAL SEMINAR ON HYDRO1,OGY 

The Assoc~ation of Hydrologists ot lndld In collabo~atlon with the Depai tment of Applred Gcoiogy, AC College Cmpus  
Un~velslty of Mad~as IS oiganlzlng the abovc semlnar duilng 24-25 August 2006 a1 Chenniu to coinclde wlth 11s Sllvcl 
Jub~lec Celebiat~oiis A specla1 colloqulurn devotccl to the toplc of Impact ol Heavy Rarn Flows on Rurak Utbrtn and 
~ndustrral establishments and CIVIC facllltics wrll to1 m a p d ~  t of the nat~ondi scmlliar For fullhe1 detdlls, please contdcl Prof 
PN Ballukiaya Depa~tnicnt of ~ p $ l l c d  Geology Ui~~vclslty of Madlas AC College Campus, Gr~l~idy Chcnn,~~ - 600 025 
Phone: 044 22200573 ext 240 (O), 24956324 (R), Email: ballukraya@ yahoo corn with CC ahlvlsekha@ hotmall corn 

I ADVANCED TRAINING PROGRAMME ON MWEIML DEPOSIT MODELLING I 
A DST spon:o~ed shol t-tei rn ti &nlng poglarnnie on Mineral Dcpovt Modclllng I S  scheduled dm ing 12-27 September 2006 
at thc D y a i  tmenl of Geology,,~?lveraty of Jammu, Jalnmu FOI deta~ls, please contact Dr Pankaj K Snvas,tava, Course 
Cooldlnato~,  Department bf ~ e o l o ~ ~  Unlve~slly of J ammu Jammu - 180 006 Phone: 0191 24,72850 (R). 
Emall: s'l~vsav-pk@red~ffmail corn, rndm_geol@redllfnlall corn Webstte http //www jarnmuunlvels~ty ~n/wd/Mmelal doc 

' f The Jammu Un~ver s ~ t y  Gcology Alumni Assoclat~on and the Postg~aduate Department of Gcology Un~vers~ty of Jaminu ale 
organlz~ng the above conference dunng 23-25 A ~ I  11 2007 at Jammu to commelno~ ate the centcnai y ol thc Geology,Dcpa~ lmcnt 
FOI iut ther detalls please contact Dr G M Bhat, Organ~sing Secretary, Intefnatlonal Conlcrence yostg~ adualc 
Depal trnent of ~ c o l ~ ~ ~ ,  , ~ n i i e i  slty 01 Jammu J ,~nmu,  180 0Q6- :hone 0121-2456497, 2452987, Fax 0 19 1 -2452987 
Emall: blIatgnI@jugaa corn, jugaa@jugga corn Webs~te http //www jygaa corn I f 
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