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 SPACE-TIME DISTRIBUTION OF HISTORICAL AND RECENT 

DEADLY EARTHQUAKES IN INDONESIA 

 

Introduction 

Lots of earthquakes occurred in the Indonesian region in recent years. This 

paper will only deal with some earthquakes which were very deadly and big. 

When we say “ recently” it means earthquakes which occurred between 1599 

until present. 1599 denotes  the year of the oldest earthquake recorded in the 

MAIPARK Catalogue compiled from various sources. The terminology 

“deadliest” indicates how many death casualties it caused, whereas “ big” 

means in this paper magnitudes 7.5 (Richter Scale) and higher. Very accurate 

data are not availabl e. Scientifi c dat a on earthquakes dated back since the 

Dutch East Indian Government installed the fi rst modern seismograph in 

Batavia (now Jakarta) in 1898. After 1928, modern seismographs were 

installed in the cities of Medan, Bengkulu and Ambon (Krisna, 2005). The 

information we have concerning past earthquake occurrences we obtained 

from other authors, such as Engdahl’s (2002) “ Global Seismicity: 1900-

1999”, Utsu’s (2002) “ A List of Deadly Earthquakes  in the World: 1500-

2000”, and Visser’s (1922) “ A Report on the Historic Sunda Earthquakes  in 

the Eighteenth Century”. Newcomb and McCann: The terminology Eastern 

and Western Part of Indonesia refers to the two parts of Indonesia divided by 

the Wallace line. This line signifies the di fference in zoogeographic 

distribution in flora and fauna. It . It was first introduced by Al fred Russel 

Wallace, an English biologist, who spent much time in the Indonesian islands. 

This Wallace line runs between Kalimantan and Sulawesi, from the far North, 

reaching the Palawan islands, to between Bali and Lombok in the South. 

Eventhough, it is originally a zoogeographic dividing line it is also more or 

less a dividing line for the geologic structural di fference between the Eastern 

and the Western Part of Indonesia (Klompe, 1957). 

 

A brief outline on the Tectonic Styles in Indonesia  

Anybody glancing at the simplified structural map of Indonesia will certainly 

conclude that Indonesia consists of three di fferent parts. These area, the West- 
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Fig. 1(b) The Wallace line separates  the West Indonesi an 

Region from the East Indonesian Region 

Fig. 1(a) A simplified structural map of the Indonesi an 
Islands showing the strike-slip faults, volcanic 

arrangements, belt of isostatic negative gravity anomaly,  

and the two shelves with their shallow seas. 

 

ern part and the Eastern part, which are shel f areas, and 

the central part which is characterized by deep sea basins. 

In the West one encounters the Sunda Shel f area with a 

shallow sea; whereas in the East one encounters the Sahul  

Shelf also surrounded by a shallow shel f sea. See Figure 

1(a) which illustrates a simplified structural map of 

Indonesia showing some other signi ficant geophysical  

features. Figure 1(b) shows the Wallace Lines, which 

indicates zoogeographic divisions between East and West  

Indonesia.  

 

 

 

 

 

 

Whereas Klompe (1957) also regarded the Wallace line as  

a division in the geological differences between those two 

regions. The center part of East Indonesia is marked by 

the existence of many deep sea basins with all kinds of 

shapes.  

 

Some bio-scientists refer to this area as Wallacea. The 

basement of this central region consists of oceanic as well  

as of a continental crust. Whether geo-scientists should 

also call this region Wallacea, I suppose a joint session of 

Indonesia’s geological and geophysical societies should 

decide this. 

 

However, if one scrutinizes the Indonesian islands more 

in detail, Indonesia is characterized by two di fferent  

tectonic styles. In the East one encounters a Collision 

Tectonics; illustrating a collision between the Australian 

continent with the Eastern part of Indonesia. The 

Australian continent moves towards the northeast,  

whereas in the West one encounters a Subduction 

Tectonics, with the Indian Ocean-Australian Plate moving 

northward and subducting underneath the Eurasian Plate,  

with a frontal subduction underneath Java and a low 

angled oblique subduction underneath Sumatera. This, in 

fact, influences the geographical distribution of the 

earthquake foci in the Indonesian islands. The number o f 

earthquake foci with magnitude 4 and higher (Richter 

scale) are so numerous that no one can distinguish which 

is which. It is therefore pointless to show the seismicity 

map of Indonesia for the purpose of this paper; it is a map 

full with black spots. However, if we di fferentiat e the 

larger earthquakes (M≥7.5) and higher from the small  

ones, a clearer picture will emerge. See Fig 2(a) and 2(b) 

which shows the l arge and deadly earthquakes between 

1599 and 2008. 

 

For the Western Part of Indonesia, it is very clear that  

most of the big and the deadliest earthquakes hitherto  

known are confined to the Sumatera Fore Arc region and 

extending itsel f to the South coast and offshore Java in  

the South. Numerous earthquakes still continue to occur 
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Fig. 2(a). The location of the largest earthquakes in  

the Indonesian Region (1599-2008). 

Fig. 2(b). Locations of deadly earthquakes in Indonesia 

(1599-2008) 

within this region. In the East however, the picture is not  

that clear. Geophysically as well as geologically, there are 

great di fferences between the Eastern and Western Part of 

Indonesia as described by Zen (1971). However, by using 

fractal mechanics the same author did not find sharp 

differences in the distribution of the earthquake foci  

especially in terms of magnitudes. 

 

The only thing worth mentioning is that the historical as  

well as the recent large-and-deadly earthquakes  in the 

Western Part of Indonesia are more confined to the 

Sumatera Fore Arc R egion, at least now, whereas the 

region along the Large Sumatera Fault Zone seems to be 

“sleeping” a little bit. In terms of vulnerability, the 

Western Part of Indonesia is more vulnerable due to its  

population density and in terms of development. In terms  

of population density, the island of Java is most densely 

populated. 151 million of the 230 million people of 

Indonesia live in Java. In the Western part, the large as  

well as the deadly earthquakes are scattered all over the 

region.  

 

Description of some big and deadliest earthquakes in 

Indonesia  

The Yogyakarta earthquake of 1883. This earthquake was  

named the Yogyakart a earthquake due to the heavy 

casualties it caused in and around Yogyakarta. More than 

100.000 people perished due to this earthquake. Not much 

details are known, but its magnitude is extrapolated to be 

of 8.1 (RS). This earthquake is certainly large, but its 

epicenter is far offshore, whereas the destruction is on 

land. The population of Java at that time must be far 

below the present level. Still, more than 100,000 people 

perished. It is worthwhile to unravel this catastrophe. At 

that time, there were no high rise buildings. What is the 

cause of such a high fat ality?  

 

In terms of deadliest earthquakes (Figure 2), there is a big 

difference between these two regions. The number of the 

deadliest earthquakes are more found in the West. This 

includes the great Aceh earthquake followed by a tsunami  

on December 26, 2004, which caused a death casualty of.  

230.000. The Bantul earthquake is very remarkable. This 

earthquake is relatively small, only 6.3 on the Richter 

scale but the destruction is very considerabl e and a death 

casualty of 5.749 people. This earthquake is very shallow, 

but there is still a controversy. Some seismologists and 

geologists claimed that its epicent er is situat ed on l and 

and related to the Opak fault. The other party stated that  

the epicenter was offshore.  

 

Conclusions 

The effects on the region traversed by seismic waves  

could be very different from one region to the other. To 

be sure, the subsurface structure will play a very 

important role, and so does  whether building codes were 

applied or not, and the engineering construction standards  

will be very decisive. Still, how could one explain such a 

wide area of destruction caused by the 1914 earthquake 
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Fig. 3(a). The location of the Bengkulu September 12-13,  
2007 earthquakes. The red line on the map indicates the 

zone of destruction. It is a very limited zone compared to  

Newcomb’s earthquakes of 1883 and 1914 (see Fig. 3(b)). 

 

 

 

 

(see Figure 3(b)) in the Southern Part of Sumatera? The 

destruction in the Malayan Peninsula must be caused by a 

tsunami associated by a giant  rupture offshore Bengkulu.  

This must be traceable by a bathyscaphe or a sci entifi c 

sub-marine. Whereas the Bengkulu earthquake (1914,  

2000, and 2007) with magnitudes 8.1, 7.9, 8.4 

respectively only caused a very limited destruction (see 

Figure 3(a)). The Aceh earthquake was a giant one.  

However, most of the destruction were caused by the 

tsunami due to a submarine rupture of more than 1.500 

km long. Many things are still unknown and 

incomprehensible. This is a real challenge for Indonesian 

seismologists and geophysicists. We must unravel the 

physics and mechanics of these earthquakes  in situ and 

also the conditions at the end of the line: the preparedness  

of the nation and the engineering constructions at the end 

of the line. 

 

 

 

 

 

 

Insert News: 

MAIPARK Hail To the New Chief 

MAIPARK Shareholders  

Meeting on April 29, 2008 

concluded by appointing Mr. 

Frans Y. Sahusilawane as the 

new CEO of PT. Asuransi  

MAIPARK Indonesia, replacing 

Mr. Werner Bugl. 

 

 

 

 

Earthquakes o ccurrences along the west co ast of Sumatera  

Fig. 3(b). Some historical earthquakes affecting the West  
coast of Sumatera mentioned by Newcomb and McC ann 

(1987). The earthquake of June 1914 affected a very large 
area. It reached the southern end of the Malayan Peninsula, 

Singapore, the whole southern part of South Sumatera 
including the islands of Bangka and Belitung. The September 

2007 shocks were very big (M=8.4 and M=7.9) logically 
these two shocks must have a wider area of destruction. In  

fact, they did not. The destructions of the Bengkulu 2007 
earthquakes were confined to a very narrow strip along the 

coast (Zen et al, 2008). 
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