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ABSTRACT

7KH�KRUL]RQWDO�FRQ¿JXUDWLRQ�DQG�YHUWLFDO�GLPHQVLRQ�RI� WKH�ODQGIRUPV�RFFXUULQJ�LQ�WKH�WHFWRQLFDOO\�

unstDEOH�SDUWV�RI�,QGRQHVLD�ZHUH�UHVXOWHG��LQ�WKH�¿UVW�SODFH�IURP�SODWH�WHFWRQLFV��0RVW�RI�WKHP�GDWH�IURP�

WKH�4XDWHUQDU\�DQG�HQGRJHQRXV�IRUFHV�DUH�RQJRLQJ��7KUHH�PDMRU�SODWHV�±�WKH�QRUWKZDUG�PRYLQJ�,QGR�

$XVWUDOLDQ�3ODWH��WKH�VRXWK�HDVWZDUG�PRYLQJ�6(�$VLDQ�3ODWH�DQG�WKH�ZHVWZDUG�PRYLQJ�3DFL¿F�3ODWH���PHHW�

DW�D�SODWH�WULSOH�MXQFWLRQ�VLWXDWHG�LQ�WKH�VRXWK�RI�1HZ�*XLQHD¶V�%LUG¶V�+HDG��7KH�QDUURZ�1RUWK�0ROXFFDQ�

SODWH�LV�LQWHUSRVHG�EHWZHHQ�WKH�$VLD�DQG�3DFL¿F��,W�WDSHUV�RXW�QRUWKZDUG�LQ�WKH�3KLOLSSLQH�0RELOH�%HOW�DQG�LV�

JUDGXDOO\�GLVDSSHDULQJ��7KH�JUHDWHVW�UHOLHI�DPSOLWXGHV�RFFXU�QHDU�WKH�SODWH�ERXQGDULHV��GHHS�RFHDQ�WUHQFKHV�

are associated with subduction zones and mountain ranges with collision belts. The landforms of the more 

stable areas of the plates date back to a more remote past and, where emerged, have a more subdued relief 

WKDW�LV�LQ�WKH�¿UVW�SODFH�UHODWHG�WR�WKH�UHVLVWDQFH�RI�WKH�URFNV�WR�KXPLG�WURSLFDO�ZHDWKHULQJ�5LVLQJ�PRXQWDLQ�

UDQJHV�DQG�HPHUJLQJ�LVODQG�DUFV�DUH�VXEMHFWHG�WR�UDSLG�KXPLG�WURSLFDO�ULYHU�HURVLRQV�DQG�PDVV�PRYHPHQWV��

7KH�HURVLRQ�SURGXFWV�DFFXPXODWH�LQ�DGMDFHQW�VHGLPHQWDU\�EDVLQV�ZKHUH�WKHLU�LQFUHDVLQJ�ZHLJKW�FDXVHV�VXE-

VLGHQFH�E\�JUDYLW\�DQG�LVRVWDWLF�FRPSHQVDWLRQV��/LYLQJ�DQG�UDLVHG�FRUDO�UHHIV��YROFDQRHV��DQG�IDXOW�VFDUSV�

DUH�LPSRUWDQW�JHRPRUSKLF�LQGLFDWRUV�RI�DFWLYH�SODWH�WHFWRQLFV��&RPSDUWPHQWDO�IDXOWV�PD\�VWURQJO\�DIIHFW�

island arcs stretching perpendicular to the plate movement. This is the case on Java. Transcurrent faults and 

related pull-apart basins are a leading factor where plates meet at an angle, such as on Sumatra. The most 

FRPSOLFDWHG�VLWXDWLRQ�H[LVWV�QHDU�WKH�WULSOH�MXQFWLRQ�DQG�LQ�WKH�0ROXFFDV��0RGHUQ�UHVHDUFK�PHWKRGV��VXFK�

as GPS measurements of plate movements and absolute dating of volcanic outbursts and raised coral reefs 

are important tools. The mega-landforms resulting from the collision of India with the Asian continent, 

DURXQG������P\��DJR��DQG�WKH�¿QDO�FROOLVLRQ�RI�$XVWUDOLD�ZLWK�WKH�3DFL¿F��DERXW�����P\��DJR��DOVR�KDG�DQ�

important impact on geomorphologic processes and the natural environment of SE-Asia through changes of 

WKH�PRQVRRQDO�ZLQG�V\VWHP�LQ�WKH�UHJLRQ�DQG�RI�WKH�RFHDQLF�WKHUPR�KDOLQH�FLUFXODWLRQ�LQ�HDVWHUQ�,QGRQHVLD�

EHWZHHQ�WKH�3DFL¿F�DQG�WKH�,QGLDQ�RFHDQ��,Q�DGGLWLRQ�WKH�ODQGIRUPV�RI�WKH�UHJLRQ�ZHUH��RI�FRXUVH��DIIHFWHG�

E\�WKH�4XDWHUQDU\�JOREDO�FOLPDWLF�ÀXFWXDWLRQV�DQG�VHD�OHYHO�FKDQJHV�

Keywords: mega landforms, morphostructures, plate tectonics, Indonesia   

SARI

.RQ¿JXUDVL�KRULVRQWDO�GDQ�GLPHQVL�YHUWLNDO�EHQWDQJ�DODP�WHUMDGL�GL�ZLOD\DK�ZLOD\DK�,QGRQHVLD��

\DQJ�VHFDUD�WHNWRQLN�WLGDN�VWDELO�WHUXWDPD�VHEDJDL�DNLEDW�GDUL�SHUJHUDNDQ�OHPSHQJ�WHNWRQLN��6HEDJLDQ�

EHVDU� EHQWDQJ� DODP� WHUVHEXW� � EHUXPXU� �.XDUWHU� GDQ� GLSHQJDUXKL� ROHK� JD\D�JD\D� HQGRJHQ�� 7LJD�

OHPSHQJ�XWDPD�\DLWX�/HPSHQJ�,QGR�$XVWUDOLD�\DQJ��EHUJHUDN�NH�XWDUD��/HPSHQJ�$VLD�7HQJJDUD�\DQJ�

EHUJHUDN�NH�WHQJJDUD��GDQ�/HPSHQJ�3DVL¿N�\DQJ�EHUJHUDN�NH�DUDK�EDUDW��EHUWHPX�SDGD�VDWX�VLPSDQJ�

WLJD���WULSOH�MXQFWLRQ��\DQJ�WHUOHWDN�GL�VHODWDQ�.HSDOD�%XUXQJ��3DSXD��/HPSHQJ�0DOXNX�8WDUD�\DQJ�

VHPSLW�PHQ\LVLS�DQWDUD�$VLD�GDQ�3DVL¿N��/HPSHQJ�LQL�PLULQJ�NH�XWDUD�SDGD�VDEXN�)LOLSLQD�\DQJ�PRELO�

GDQ�EHUDQJVXU�PHQJKLODQJ��$PSOLWXGR�UHOLHI�\DQJ�WHUEHVDU�WHUMDGL�GHNDW�EDWDV�EDWDV�OHPSHQJ��SDULW�

ODXW�GDODP�\DQJ�EHUDVRVLDVL��GHQJDQ�]RQD�VXEGXNVL�GDQ�MDMDUDQ�SHJXQXQJDQ�GHQJDQ�VDEXN�WXPEXNDQ��

%HQWDQJ�DODP�GDHUDK�GDHUDK�\DQJ��OHELK�VWDELO�WHUGDSDW�SDGD�OHPSHQJ�\DQJ�EHUXPXU��MDXK�OHELK�WXD�

GDQ�WHPSDW�SHPXQFXODQQ\D�PHPSXQ\DL�UHOLHI�\DQJ�OHELK�PXGDK�EHUXEDK��+DO� LQL�EHUNDLWDQ�GHQJDQ��

UHVLVWHQVL�EDWXDQ�WHUKDGDS�SHODSXNDQ�WURSLV�OHPEDE��-DMDUDQ�SHJXQXQJDQ�GDQ�EXVXU�NHSXODXDQ�\DQJ�
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INTRODUCTION

       

7KH�ODQGIRUPV�RI�,QGRQHVLD�DQG�DGMDFHQW�DUHDV�

DUH�VWURQJO\�UHODWHG�WR�4XDWHUQDU\�3ODWH�WHFWRQLFV��

7KLV�DSSOLHV�HVSHFLDOO\�WR�WKH�YROFDQLF��DQG�QRQ�

volcanic island arcs of the archipelago (Hamilton, 

������ +DOO� DQG� %OXQGHOO�� ������ *XSWD�� �������

Their spatial distribution reveals the location of 

VXEGXFWLRQ�� DQG� FROOLVLRQ� ]RQHV� FDXVHG� E\� WKH�

lateral movement of a number of tectonic Plates. 

Most of these subduction- and collision zones are 

DFWLYH�DQG�FKDUDFWHUL]HG�E\�JUHDW�VXE�PDULQH�DQG�

VXE�DHULDO� UHOLHI� DPSOLWXGHV� WKDW� KDYH� VWURQJO\�

LQFUHDVHG�GXULQJ�WKH�4XDWHUQDU\��(PHUJHG�LVODQG�

DUFV�DQG�ULVLQJ�PRXQWDLQ�UDQJHV�DUH�VXEMHFWHG� WR�

intense humid-tropical weathering processes, river 

erosion and mass movements. The erosion prod-

XFWV� DFFXPXODWH� LQ� DGMDFHQW� VHGLPHQWDU\� EDVLQV�

where their increasing weight causes subsidence 

E\�JUDYLW\�DQG�LVRVWDWLF�FRPSHQVDWLRQ��7KH�UHOLHI�

amplitude of the Plates is much less and the land-

forms of their emerged parts around the Sunda- and 

Sahul/ Arafura shelves indicate an advanced stage 

of development related to geological events of a 

more remote past. The landforms in these parts of 

WKH� FRXQWU\� QRZ� UHÀHFW� GLIIHUHQFHV� LQ� UHVLVWDQFH�

of the rocks to humid tropical weathering in the 

¿UVW�SODFH��6HYHUDO�JHRPRUSKLF�LQGLFDWRUV�H[LVW�IRU�

detecting zones of neo-tectonics in the lowlands. 

7KH\� LQFOXGH� GUDLQDJH� DQRPDOLHV�� GLVWULEXWLRQDO�

patterns of swamps and other characteristics of 

DOOXYLDO�SODLQV��FRDVWDO�FRQ¿JXUDWLRQ��HWF���

The three most important plates affecting the 

Indonesian region are the SE-Asian Plate, the Indo-

$XVWUDOLDQ�3ODWH��DQG�WKH�3DFL¿F�3ODWH��7KH\�FDQ�EH�

subdivided into a number of smaller Plates and meet 

DW�D�WULSOH�MXQFWLRQ�VLWXDWHG�VRXWK�RI�1HZ�*XLQHD¶V�

%LUG¶V�+HDG��,Q�DGGLWLRQ��WKH�QDUURZ�1RUWK�0ROXFFDQ�

Plate is interposed in the north between the Sulawesi 

Sea Plate, an oceanic associate of the SE-Asian Plate, 

and the Philippine Sea Plate, a forerunner of the 

3DFL¿F�3ODWH��7KH\�ERWK�VXEGXFW�XQGHU� WKH�1RUWK�

Moluccan Plate (Kreemer HW�DO., 2000). This plate 

WDSHUV�RXW�QRUWKZDUG�LQ�WKH�3KLOLSSLQH�0RELOH�%HOW�

that extends up to Taiwan. (Figure 1) Active subduc-

tion zones form deep trenches with important nega-

WLYH�JUDYLW\�DQRPDOLHV��7KH�WKUHH�PDLQ�RQHV�DUH�WKH�

trough situated south of the Sunda Arc and curving 

XS�QRUWKZDUG�WR�WKH�HDVW�RI�WKH�%DQGD�$UF��DQG�WKH�

WURXJKV�RFFXUULQJ�UHVSHFWLYHO\�WR�WKH�HDVW�DQG�ZHVW�RI�

WKH�1RUWK�0ROXFFDQ�3ODWH���3KLOLSSLQH�0RELOH�%HOW�

Active volcanism is associated with belts of 

ongoing Plate subduction. The longest row is that 

connected with the subduction of the northward 

moving Indian Ocean Plate in Sumatra, Java, Nusa 

Tenggara and the SE-Moluccas. The volcanic activ-

LW\�RI�WKLV�URZ�LV�H[WLQFW�RQO\�RQ�WKH�LVODQGV�RI�$ORU�

and Wetar, where Timor, an outpost of the Austra-

lian continent, collides with it. Active volcanism 

also accompanies the subduction zones situated 

WHUEHQWXN���PHQJDODPL��HURVL�\DQJ�FHSDW�ROHK�VXQJDL�WURSLV�OHPEDE�GDQ�JHUDNDQ�WDQDK��3URGXN�HURVL�

PHQXPSXN�GL� FHNXQJDQ� VHGLPHQ� \DQJ� WHUGHNDW�� �3HQLQJNDWDQ�SHQ\HEDUDQ�GDQ� NHWHEDODQ� VHGLPHQ�

WHUVHEXW�PHQ\HEDENDQ� WHUMDGLQ\D� WHUEDQ�ROHK�JUDYLWDVL�GDQ�NRPSHQVDVL� LVRVWDWLN��7HUXPEX�NDUDQJ�

\DQJ�KLGXS�GDQ� WXPEXK�� JXQXQJ�EHUDSL� GDQ�JDZLU� VHVDU�PHUXSDNDQ� LQGLNDWRU� JHRPRU¿N�SHQWLQJ�

OHPSHQJ�WHNWRQLN�DNWLI��%DJLDQ�EDJLDQ�VHVDU�PXQJNLQ�VDQJDW�PHPSHQJDUXKL�EXVXU�NHSXODXDQ�\DQJ�

PHUHJDQJ�WHJDN�OXUXV�WHUKDGDS�SHUJHUDNDQ�OHPSHQJ��.DVXV�LQL�WHUMDGL��GL�3XODX�-DZD��6HVDU�PHQGDWDU�

GDQ�FHNXQJDQ�FHNXQJDQ� WDULNDQ�DGDODK� IDNWRU�SHQFLUL�DGDQ\D�SHUWHPXDQ� OHPSHQJ�\DQJ�PHQ\XGXW�

VDWX�VDPD�ODLQ��VHSHUWL�KDOQ\D�GL�6XPDWUD��6LWXDVL�SDOLQJ�UXPLW�GLWHPXNDQ�GL�GHNDW�SHUVLPSDQJDQ�WLJD�

�WULSOH�MXQFWLRQ��GDQ�GL�0DOXNX��0HWRGH�SHQHOLWLDQ�PRGHUQ��VHSHUWL�SHQJXNXUDQ�SHUJHUDNDQ�OHPSHQJ�

GHQJDQ�*36�GDQ�SHQWDULNKDQ�DEVROXW�SURGXN�JXQXQJ�DSL�GDQ�WXPEXKQ\D�WHUXPEX�NDUDQJ�PHUXSDNDQ��

FDUD�\DQJ�SHQWLQJ��0HJD�EHQWDQJ�DODP��DNLEDW�EHQWXUDQ�,QGLD�GHQJDQ�%HQXD�$VLD��VHNLWDU����MWO���GDQ�

DNKLU�WXPEXNDQ�$XVWUDOLD�GHQJDQ�3DVL¿N��VHNLWDU���MWO���MXJD�PHPLOLNL�GDPSDN�SHQWLQJ��SDGD�SURVHV�

JHRPRUIRORJL�GDQ� OLQJNXQJDQ�DODP�GL�$VLD�7HQJJDUD�PHODOXL�SHUXEDKDQ�VLVWHP�DQJLQ�PXVLPDQ�GL�

ZLOD\DK�GDQ�VLUNXODVL�WHUPR�KDOLQH�VDPXGHUD�GL�,QGRQHVLD�WLPXU�DQWDUD�3DVL¿N�GDQ�6DPXGUD�+LQGLD��

6HODLQ�LWX�EHQWDQJ�DODP��ZLOD\DK�LQL��WHQWX�VDMD��GLSHQJDUXKL�ROHK�ÀXNWXDVL�LNOLP�JOREDO�.XDUWHU�GDQ�

SHUXEDKDQ�SHUPXNDDQ�DLU�ODXW�

Kata kunci:�PHJD�EHQWDQJ�DODP��VWUXNWXU�PRUIR��WHNWRQLN�OHPSHQJ��,QGRQHVLD��



199,QGRQHVLDQ�/DQGIRUPV�DQG�3ODWH�7HFWRQLFV�(H. Th. Verstappen)

100 E
0

110 E
0

120 E
0

130 E
0

140 E
0

150 E
0

20 N
0

10 N
0

0 
0

10 S
0

20 N
0

10 N
0

0 
0

10 S
0

SOUTH CHINA

SEA PLATE

PHILIPPINE SEA PLATE

PACIFIC PLATE
SULU

SEA PLATE

SULAWESI
SEA PLATE

CAROLINE PLATE

Sunda

-A

A

S
E

S
AI

N
 P

L
T

E

Ryuky
 

u Tre
chn

P

i n
e

 en
c

i
h

l i
p

p

T
r

h

P
H

IL
I

P
I

E
 M

O
L

E
 B

E
L

 
T

P
N

B
I

N
-

O
U

C
S

M
L

C
A

A
L

T
P

E

sc r n
Tr an u re t Belt

Triple Junction

Sahul - arafura

a
a

M ria
n

B
o

n
in

T
re

n
ch

S

d
un

a Trench

Java  
n

Tre ch

INDO - AUSTRALIAN PLATE

100 E
0

110 E
0

120 E
0

130 E
0

140 E
0

150 E
0

N

Kalimantan

Jawa

uS

a
m

tra

New Guinea

Legend:      Plate movement direction

M
n

la
n

a
il

 T
re

ch

Shelf

)LJXUH����7KH�SODWH�WHFWRQLF�FRQ¿JXUDWLRQ�RI�,QGRQHVLD�DQG�VXUURXQGLQJV��.DWLOL��������

at both sides of the North Moluccan Plate, in the 

0LQDKDVD� DQG� QRUWKHUQ�+DOPDKHUD� UHVSHFWLYHO\��

These two volcanic arcs continue in the two paral-

OHO�DQG�FORVHO\�VSDFHG�URZV�RI�DFWLYH�YROFDQRHV�LQ�

WKH�3KLOLSSLQH�0RELOH�%HOW��-DYHORVD���������9RO-

canism is extinct in western Sulawesi because the 

QRUWKZDUG�PRYLQJ�$XVWUDOLDQ�3ODWH�EORFNHG�3DFL¿F�

VXEGXFWLRQ�DOUHDG\�LQ�WKH�7HUWLDU\��9ROFDQLVP�DOVR�

fails in the collision zone of northern New Guinea 

ZKHUH�REGXFWLRQ�SUHYDLOV��DQG�UHDSSHDUV�RQO\�LQ�WKH�

easternmost tip of the island and in the Solomon 

$UFKLSHODJR�ZKHUH� WKH�ZHVWZDUG�PRYLQJ�3DFL¿F�

Plate is subducting north-east of Australia. 

Faults and shear zones are common in the tec-

togene parts of Indonesia. Compartmental faults, 

ZLWKRXW�PDMRU� ODWHUDO�GLVSODFHPHQWV�� DUH�GRPLQDQW�

features where Plates meet at a right angle, such as 

in Java. Transcurrent faults occur where Plates meet 

DW�DQ�REOLTXH�DQJOH�DQG�FOHDUO\�DIIHFW�WKH�ODQGIRUP�

FRQ¿JXUDWLRQ� WKHUH��7KH� WKUHH�PDMRU� RQHV� DUH� WKH�

right-lateral Semangko fault zone in Sumatra, the 

left-lateral Sorong - Koor fault zone stretching from 

the north coast of New Guinea to the Moluccas, 

and the left-lateral Philippine fault zone that can be 

WUDFHG�IURP�QRUWKHUQ�/X]RQ�XS�WR�+DOPDKHUD��7KH�

Semangko zone is the scene of a number of pull-

apart basins with related volcanic phenomena. The 

6RURQJ���.RRU�IDXOW�VWURQJO\�DIIHFWV�WKH��0DPEHUDPR�

GHOWD�� WKH�GUDLQDJH�SDWWHUQ�LQ�WKH�%LUG¶V�+HDG�DQG�

WKH�FRQ¿JXUDWLRQ�RI�WKH�LVODQGV�IDUWKHU�WR�WKH�ZHVW��

It is the northern edge of the transcurrent belt of 

northern New Guinea that is bounded to the south 

E\�WKH�DOVR�OHIW�ODWHUDO��7DUHUD�±�$LGXQD�WUDQVFXUUHQW�

IDXOW�VWUHWFKLQJ�(�:�IURP�WKH�WULSOH�MXQFWLRQ�DORQJ�

WKH�VRXWK�ÀDQN�RI�1HZ�*XLQHD¶V�&HQWUDO�5DQJH��7KH�

Indonesian sector of the Philippine fault stretches 

SUREDEO\� EHWZHHQ�+DOPDKHUD� DQG�0RURWDL�� EXW�

the N-S oriented fault in northern Halmahera and 

WKH�.DX�%D\�±�PDUNHG�E\�D�IDXOWVFDUS�DQG�VWUDWR-

YROFDQRHV� ±� LV� SUREDEO\� D� UHODWHG� SKHQRPHQRQ��

Transcurrent faults are also a dominant element in 

WKH�JHRPRUSKRORJ\�RI�6XODZHVL�
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Structural Landforms around the SE-Asian Plate 

in SW- Indonesia

7KH�6(�$VLDQ�3ODWH�VWUHWFKHV�IURP�%XUPD�DQG�

Thailand in the northwest to the Makassar Strait 

in the southeast. The northern limit of the Plate 

LV� IRUPHG� E\� WKH�1:�6(� RULHQWHG� WUDQVFXUUHQW�

5HG�5LYHU� IDXOW� LQ�9LHWQDP�� ,WV� VRXWKHUQ� OLPLW� LV�

PDUNHG�E\�WKH�DOVR�1:�6(�VWUHWFKLQJ�WUDQVFXUUHQW�

:DQJ�&KDR��0D\�3LQJ��DQG�7KUHH�3DJRGDV�IDXOWV��

In Indonesia the Plate includes the Sunda Shelf, 

Kalimantan and a narrow strip in Nusa Tenggara up 

WR�WKH�WULSOH�MXQFWLRQ��5HFHQW�*36�GDWD��0LFKHO�HW�

DO., 2001) indicate that it moves eastward at a rate 

RI����������PP�\U�ZLWK�UHVSHFW�WR�(XUDVLD�DQG�GXH�

south with respect to India and Australia.   

The northward moving Indian Ocean Plate 

subducts in Indonesia under the SE-Asian Plate 

between the northern tip of Sumatra and Sumba, an 

outpost of the Australian continent. The subduction 

KDV�RQO\�D�PLQRU�YHUWLFDO�GLPHQVLRQ�LQ�ZHVWHUQ�1XVD�

7HQJJDUD��7KH�QRQ�YROFDQLF�DUF�WKHUH�LV�FRPSOHWHO\�

VXE�PDULQH�DQG�WKH�VXEVWUDWXP�RI�WKH�4XDWHUQDU\�

YROFDQRHV�RQO\�DW�SODFHV�HPHUJHV�DERYH�VHD�OHYHO�LQ�

the volcanic arc. The vertical dimension increases 

farther west, where the subducting Indian Ocean 

IDFHV�WKH�PDLQ�ERG\�RI�WKH�6(�$VLDQ�3ODWH��7KLV�LV�

DOUHDG\�QRWLFHDEOH�LQ�-DYD�EXW�UHDFKHV�LWV�SHDN�LQ�WKH�

Sumatra sector where large parts of the non-volcanic 

DUF�HPHUJH�DERYH�VHD�OHYHO�DQG�H[WHQVLYH�7HUWLDU\�

DQG�3UH�7HUWLDU\�RXWFURSV�RFFXU�LQ�WKH�YROFDQLF�DUF��

HYHQ�DW�DOWLWXGHV�RI�PRUH�WKDQ������P��HVSHFLDOO\�

in the north.       

The subduction in the western Nusa Tenggara- 

and Java sectors is perpendicular to the SE-Asian 

3ODWH� DQG� WUDQVFXUUHQF\� WKXV� LV� DEVHQW��+RZHYHU��

N-S oriented compartmental faults can be traced in 

HPHUJHG�DUHDV�DQG�SOD\�D�OHDGLQJ�SDUW�LQ�WKH�JHR-

PRUSKRORJ\�RI�-DYD��7KH�URZ�RI��VWUDWR��YROFDQRHV�

LV� WKHUH� ERXQGHG� WR� WKH� VRXWK� E\� DQ� RFHDQ�ZDUG�

tilted limestone Plateau (with some intercalated 

YROFDQLF�EHGV��ZLWK�FRQLFDO�NDUVW�WRSRJUDSK\���DQG�

WR� WKH�QRUWK�E\�ULGJHV�RI� � IROGHG�2OG�3OHLVWRFHQH�

beds where remains of ancient humans (Pithecan-

thropus erectus) have been found. However, both 

the southern Plateau zone and the northern fold zone 

DUH�GLVUXSWHG�E\�VHYHUDO�GHHS�VHDWHG�1�6�IDXOWV�WKDW�

have caused the collapse of parts of  the Plateau zone 

and discontinuities of the folded zone. The great 

differences in landform patterns between East- Cen-

WUDO��DQG�:HVW�-DYD�FOHDUO\�UHODWH�WR�FRPSDUWPHQWDO�

IDXOWLQJ��7KH\�DOVR�SOD\HG�DQ�LPSRUWDQW�SDUW�LQ�WKH�

GHYHORSPHQW� RI� WKH�%D\� RI� -DNDUWD� �9HUVWDSSHQ��

�������7KH� VRXWKZDUG� VKLIW� RI� YROFDQLF� DFWLYLW\�

GXULQJ�WKH�4XDWHUQDU\��HYLGHQW�IURP�WKH�8QJDUDQ���

0HUDSL��DQG�:HOLUDQJ���$UMXQD�YROFDQLF�FRPSOH[HV��

SRLQWV� WR� D� JUDGXDO� VWHHSHQLQJ� RI� WKH� XQGHUO\LQJ�

VXEGXFWLRQ�SODQH��WKDW�DW�SUHVHQW�LV�DERXW���o. Prior 

to the up-arching of the volcanic arc a low ridge 

in the Java sea formed the continental divide line.    

In the Sumatra sector the subduction is oblique 

with respect to the NW-SE orientation of this island 

which is due to the shape of the SE-Asian Plate. A 

long, right-lateral transcurrent fault, the Semangko 

IDXOW�UHVXOWHG�DQG�LV�D�PDMRU�JHRPRUSKLF�IHDWXUH�RI�

WKLV�LVODQG��6LHK�DQG�1DWDZLGMDMD���������2QO\�D�SDUW�

RI�WKH�FUXVWDO�VWUHVV�WKXV�LV�UHOHDVHG�E\�VXEGXFWLRQ��

7KH�DQJOH�RI�VXEGXFWLRQ�LV�RQO\�DERXW���o and vol-

canism is less active than on Java. Some important 

YROFDQLF�HYHQWV��FKDUDFWHUL]HG�E\�PDVVLYH�WXII��DQG�

ignimbrite deposits are, however, associated with 

the transcurrent faulting. The one located in the 

/DNH�5DQDX� WHFWRQLF� GHSUHVVLRQ� KDV� D�.�$U� DJH�

RI���������������0D��%HOOLHU�HW�DO�, 1999). For the 

PXFK�ODUJHU�RQH�VLWXDWHG�LQ�WKH�/DNH�7RED�JUDEHQ�WKH�

PXFK�\RXQJHU�DJH�RI����.D�LV�PHQWLRQHG��EXW�WKLV�

DJH�UHIHUV�WR�WKH�\RXQJHVW�RI�D�VHULHV�RI�HUXSWLRQV��

the ignimbritic products of which are found in the 

JRUJH�RI�WKH�$VDKDQ�ULYHU�WKDW�DOUHDG\�GUDLQHG�WKH�

Toba graben before the eruptions started (Verstap-

SHQ���������,W�LV�QRW�FOHDU�ZK\�WKHVH�HUXSWLRQV�WRRN�

place in that particular part of the mountain range.  

� � 6XQGD� 6WUDLW� LV� VLWXDWHG� H[DFWO\�ZKHUH� WKH�

orientation of the Sunda volcanic arc changes and 

WUDQVFXUUHQF\� VWDUWV�� ,W� LV� IXQQHO�VKDSHG�� RSHQLQJ�

westwards to the Indian Ocean and has been the 

VLWH� RI� DW� OHDVW� WZHOYH�PDMRU� SOLQLDQ� HUXSWLRQV� LQ�

the last 1.000 Ka. The oldest and largest ones of 

these center in the widest part of the strait, near 

WKH�8MXQJ�.XORQ�SHQLQVXOD��)LVVLRQ�WUDFN�GDWLQJ�RI�

WKH�UHODWHG�/DPSXQJ�WXIIV�JLYH�WKDW�VDPH�DJH��the 

%DQWHQ���0DOLQWDQJ�WXIIV�DUH�.�$U�GDWHG���������

±�����������������\UV��7KH�PRVW�SODXVLEOH�H[SOD-

nation for the site and geomorphic development of 

6XQGD�6WUDLW�DQG�RI�WKH�YLROHQW�YROFDQLF�DFWLYLW\�LV��

LQ�WKH�DXWKRU¶V�YLHZ��LWV�IRUPDWLRQ�DV�D�SXOO�DSDUW�

basin where subduction perpendicular to the coast 

LQ�WKH�-DYD�VHFWRU�JLYHV�ZD\�WR�REOLTXH�VXEGuction 

DQG�WUDQVFXUUHQF\��IDUWKHU�WR�WKH�QRUWKZHVW�
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Landforms of SE-Indonesia related to the Colli-

sion with Australia 

The northward movement of the Australian 

continental Plate has resulted in its intrusion in the  

HDVWHUQ�SDUW�RI�WKH�6XQGD���%DQGD�LVODQG�DUFV��7KH�

REGXFWLRQ�JHQHUDWHG�E\�WKLV�FROOLVLRQ�KDV�UHVXOWHG�LQ�

VWURQJ�XSOLIW�RI�6XPED�DQG�SDUWLFXODUO\�RI�7LPRU��WR�

the north of which subduction and active volcanism 

FDPH�WR�DQ�HQG��8�7K�DQG�OXPLQHVFHQFH�GDWLQJ�RI�

UDLVHG�FRUDO�UHHIV�E\�Pirazolli�HW�DO. (1991) show that 

the reef terraces along the north coast of Sumba, date 

from Interglacial high sea levels, and have risen up 

WR�����P�DERYH�VHD�OHYHO�DW�D�UDWH�RI�����±������PP�

\U��7ZR�GDWLQJV�RI�/HYHO�,9�������P��DUH����������+ 

�������\UV��DQG���������+��������\UV��7KH�KLJKHVW�

OHYHO��9,��LV�����P\��ROG��2EGXFWLRQ�LV�HYHQ�VWURQJHU�

IDUWKHU�WR�WKH�HDVW�ZKHUH�7LPRU�±�JHRORJLFDOO\�TXLWH�

distinct from Sumba - rises up to 1700 m and raised, 

XQGDWHG��FRUDO�UHHIV�KDYH�EHHQ�UHSRUWHG�IURP������

m above sea level. The volcanic arc is also affected 

E\�REGXFWLRQ�LQ�WKLV�VHFWRU��'DWLQJ�RI�D�UHHI�FDS�DW�

����P�D�V�O��RQ�QHDUE\�$ORU�E\�+DQWRUR�HW�DO� (1994) 

LQGLFDWH� DQ� XSOLIW� RI� ���� �����PP�\U��7KH� ULVH� LQ�

this sector thus was twice as fast as on Sumba. It 

is evident that large parts of eastern Nusa Tenggara 

KDYH�HPHUJHG�DERYH�VHD�OHYHO�GXULQJ�WKH�4XDWHUQDU\��

Assuming that the uplift  from oceanic depths was 

at a constant rate, the collision must have started 

DERXW�����P\��DJR��7KHVH�FRQFRUGV�ZLWK�WKH�VHFRQG�

FROOLVLRQ�SKDVH�PHQWLRQHG�E\�+DOO��������

7KH�LVODQGV�DUH�VXEMHFW�WR�VWURQJ�HURVLRQ�DV�D�UH-

sult of the fast uplift, except where raised coral reefs 

RU�RWKHU�OLPHVWRQH�RXWFURSV�SURWHFW�WKH�XQGHUO\LQJ�

soft rocks. The reef terraces of Sumba are restricted 

to the north coast because the soft Neogene marls 

XQGHUO\LQJ�WKHP��DQG�RXWFURSSLQJ�LQ�WKH�QRQ�UHHI�

parts of the island, slumped down southward in 

the Indian Ocean during the uplift. These slumps 

even affected low reef terraces and thus must have 

RFFXUUHG�LQ�WKH�\RXQJ�4XDWHUQDU\��7KH\�PD\�ZHOO�

KDYH�FDXVHG��D��PDMRU�WVXQDPL�V��DIIHFWLQJ�QRW�RQO\�

QHDUE\�DUHDV�EXW�DOVR�WKH�HDVWFRDVW�RI�$IULFD�

The western margin of the Australian Plate, 

HDVW� RI� WKH�%DQGD�6HD�� VWUHWFKHV� 66:�11(� DQG�

both obduction and lateral displacement exist. The 

NW-ward tilted reef cap of the island of Jamdena 

LV� D� UHVXOW�RI� WKLV� WHFWRQLF�FRQ¿JXUDWLRQ��7KH�.DL�

LVODQGV��VLWXDWHG�IDUWKHU�WR�WKH�QRUWK��UHÀHFW�D�SDU-

WLFXODUO\�LQWHUHVWLQJ�VLWXDWLRQ��1XKXFXW��.DL�PDMRU��

is a narrow, 800 m high mountain ridge in the east 

stretching parallel to the Australian continental 

margin, while Tual and the other low islands of Kai 

PLQRU� IROORZ� WKH� FXUYHG� WUHQG�RI� WKH�%DQGD� DUFV�

DQG�DUH�FRYHUHG�E\�D��VOLJKWO\�XQGXODWLQJ��UHHI�FDS�

(Verstappen, 2000).  

The strongest obduction occurs in the Central 

5DQJH�RI�1HZ�*XLQHD�ZKHUH�WKH�$XVWUDOLDQ�FRQWL-

QHQWDO�3ODWH�FROOLGHG�DERXW�����P\��DJR�ZLWK�QRUWKHUQ�

New Guinea and the Caroline Plate, situated off 

WKH� QRUWK� FRDVW� RI� WKH� LVODQG��/DUJH� SDUWV� RI� WKLV�

mountain range emerged above sea level before the 

DGYHQW� RI� WKH�4XDWHUQDU\� DQG� D�PLGGOH�PRXQWDLQ�

UHOLHI�SUHGDWLQJ�WKH�XOWLPDWH�4XDWHUQDU\�XSOLIW�VWLOO�

persists. These parts were the scene of extensive gla-

FLDWLRQ�DERXW��������\UV�%3��DIWHU�WKH\�KDG�UHDFKHG�

alpine heights. No signs of earlier glaciations exist, 

SUREDEO\�EHFDXVH�RI�WKH�\RXQJ�DJH�RI�WKH�XSOLIW��,Q�

WKH�+LPDOD\DV�VXFK�DUHDV�RI�SUH�DOSLQH�ODQGIRUPV�

have since long disappeared because the collision of 

India with the Asian continent is much older (50.0 

P\����1HRJHQH�OLPHVWRQH�EHGV��WKDW�HPHUJHG�GXULQJ�

WKH�FROOLVLRQ��SURWHFW�WKH�XQGHUO\LQJ�URFNV�IURP�HUR-

sion in the central and southern parts of the Central 

5DQJH��7KHLU�VROXWLRQ�KDV�OHG�WR�D�YDULHW\�RI�NDUVW�

IRUPV��'U\� ULYHU�YDOOH\V�� UHOLF� IRUPV�GDWLQJ� IURP�

VKRUWO\�DIWHU�WKH�HPHUJHQFH�RI�WKH�OLPHVWRQHV��DQG�

deep caves and underground river captures, formed 

after the uplift, are common features. The lower 

FRXUVH�RI�D�GU\�YDOOH\�LQ�WKH�'LJXO�ULYHU�EDVLQ�LV�DW�

present 500 m higher than its upper course which 

indicates that, at least in that part of the island, the 

D[LV� RI� WKH�¿QDO� XSOLIW�ZDV� VLWXDWHG� � VRXWK�RI� WKH�

mountain crest.     

       

Landforms of NE-Indonesia related to the west-

ZDUG�PRYLQJ�3DFL¿F�3ODWH

7KH�SODWH� WULSOH� MXQFWLRQ� VLWXDWHG� VRXWK� RI� WKH�

%LUG¶V�+HDG�RI�1HZ�*XLQHD��LV�DQ�LPSRUWDQW�IHDWXUH�

in the complex plate tectonic situation of eastern 

,QGRQHVLD� �)LJXUH����� ,W� LV� FOHDUO\� UHÀHFWHG� LQ� WKH�

JHRPRUSKLF� FRQ¿JXUDWLRQ� RI� WKH�$UX�%DVLQ��7KLV�

������P�GHHS�EDVLQ�LV�QDUURZ�LQ�WKH�VRXWK�DQG�ZLGHQV�

northward, thus forming a narrow triangle bounded 

LQ�WKH�ZHVW�E\�WKH�FXUYHG�%DQGD�$UFV�DQG�LQ�WKH�HDVW�

E\�WKH�VWUDLJKW�66:�11(�VWUHWFKLQJ�ZHVWHUQ��HGJH�RI�

the Australian Continent. The most striking element 

is, however, its east-west stretching northern limit, 

that coincides with the Tarera - Aiduna fault where 
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the western edge of the Australian continental Plate 

DEUXSWO\�HQGV��*36�PHDVXUHPHQWV��3XEHOOLHU�HW�DO., 

1999) have revealed that this fault is a left-lateral 

transcurrent fault, along which the northern part of 

New Guinea moves westward at a rate of about 1 

FP�\U��%HFDXVH�QR�RIIVHW�FRQWLQXDWLRQ�RI�WKH�ZHVWHUQ�

edge of the Australian continent can be traced north 

RI�WKH�7DUHUD�±�$LGXQD�IDXOW�LW�DSSHDUV�WKDW�WKH�$XV-

tralian Plate never reached much farther north. The  

North Panai Fault, looping around the western end of 

WKH�&HQWUDO�5DQJH��SUREDEO\�PDUNV�WKH�QRUWKHUQ�OLPLW�

of its obduction. The Tarera - Aiduna Fault can be 

traced at the south foot of the range also farther east. 

It is uncertain, however, whether the entire northern 

SDUW�RI�WKH�LVODQG�KDV�EHHQ�HTXDOO\�DIIHFWHG�E\�WKH�

WUDQVFXUUHQF\��7KH�1:�6(�VWUHWFKLQJ�*UHDW�9DOOH\�

RI�WKH�%DOLP�5LYHU��EHVW�DFFRXQWHG�IRU�DV�D�SXOO�DSDUW�

basin, merits attention in this context. 

  The transcurrent fault along the north coast of 

New Guinea is an important geomorphic element 

of the island (Puntodewo HW� DO., 1994). It affects 

the Mamberamo delta (Figure 3) where it causes an 

(�:�VWUHWFKLQJ�]RQH�RI�VZDPSV�±�ZLWK�PXG�YROFD-

noes to the south of it. The small lacustrine delta in 

the swamp zone and the strong meandering of the 

0DPEHUDPR�5LYHU�GRZQVWUHDP�RI�LW�DUH�DOVR�QRWH-

ZRUWK\��7KH�IDXOW�VSOLWV�LQ�WKH�&HQGHUDZDVL�%D\�LQ�

WZR�FORVHO\�VSDFHG�WUDQVFXUUHQW�IDXOWV�SDVVLQJ�QRUWK�

DQG�VRXWK�RI�WKH�LVODQG�RI�<DSHQ��7KH\�DUH�NQRZQ�DV�

WKH�6RURQJ��DQG�.RRU�)DXOWV�LQ�WKH�%LUG¶V�+HDG�DQG�

can also be traced farther west along the north- and 

VRXWK�FRDVW�RI�WKH�6XOD�,VODQGV�UHVSHFWLYHO\��XS�WR�WKH�

short eastern peninsula of Sulawesi. To the north of 

the fault zone the Caroline Plate and the Philippine 

Sea Plate - westward moving forerunners of the 

3DFL¿F�3ODWH���RFFXU�RII�WKH�FRDVW�RI�1HZ�*XLQHD��

5LYHU�RIIVHWV�LQ�WKH�QRUWKHUQ�%LUG¶V�+HDG��)LJXUH����

and other landform characteristics indicate that both 

transcurrent faults are left-lateral. It is thus evident 

that the RFHDQLF�3ODWHV� LQ� WKH�3DFL¿F�PRYH� IDVWHU�

ZHVWZDUG�DORQJ�WKH�6RURQJ�±�.RRU�)DXOW�WKDQ�QRUWK-

HUQ�1HZ�*XLQHD�ZLWK�UHVSHFW�WR�WKH�WULSOH�MXQFWLRQ��

It appears that the Australian Plate hampers the 

ZHVWZDUG�PRYHPHQW�RI� WKH�3DFL¿F�3ODWH�DQG� WKDW�

QRUWKHUQ�1HZ�*XLQHD�LV�GUDJJHG�DORQJ�ZHVWZDUG�E\�

WKH�3DFL¿F�3ODWH��7KH�VXEGXFWLRQ�RI�WKH�3KLOLSSLQH�

Sea Plate under the North Moluccan Plate east of 

+DOPDKHUD�DQG�XQGHU�WKH�3KLOLSSLQH�0RELOH�%HOW�IDU-

ther north, marks the end of the westward movement 

LQ�WKH�3DFL¿F�UHDOP�QRUWK�RI�WKH�WUDQVFXUUHQW�IDXOWV��

To the south, however, this movement continues 

unhampered up to the island arcs of Sulawesi, and 

the northernmost of these two transcurrent faults 

thus becomes right-lateral.
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The transcurrent Tarera - Aiduna Fault contin-

XHV�ZHVWZDUG� VRXWK� RI� WKH�%RPEDUDL� 3HQLQVXOD��

IURP�ZKHUH�RQZDUG�WKH�%DQGD�$UFV�DUH�LQWHUSRVHG�

between the northward moving Australian Plate to 

the south and the westward moving belt situated 

WR�WKH�QRUWK��7KLV�KDV�OHG�WR�DQ�DFTXLUHG�VLQXRVLW\�

of the structural trends in the southern part of the 

³%LUG¶V�+HDG´��DOUHDG\�REVHUYHG�E\�+HUPHV��9LVVHU�

DQG�+HUPHV���������*36�GDWD���6WHYHQV�HW�DO., 2002) 

KDYH�VKRZQ�WKDW�WKH�%LUG¶V�+HDG�DW�SUHVHQW�PRYHV�

UDSLGO\��������PP�\U��6:�ZDUGV�ZLWK�UHVSHFW�WR�

$XVWUDOLD��,W�WKXV�FRQYHUJHV�ZLWK�WKH�%DQGD�$UFV�
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DQG�MRLQV�WKH�ZHVWZDUG�PRYLQJ�QDUURZ�WUDQVFXUUHQW�

belt of the Sula Spur.

Geomorphic evidence for the westward move-

ment of he Sula Islands and their collision with 

eastern Sulawesi includes the truncated southern 

limit of the North-Moluccas Plate, the relief in the 

%DWXL�WKUXVW�]RQH�VLWXDWHG�HDVW�RI�WKH�RSKLROLWHV�LQ�

the eastern peninsula of Sulawesi (Silver HW� DO., 

1983), and the location of the raised coral reefs at 

WKH�/DPDOD�%D\�QHDU�/XZXN��)LJXUH�����IDFLQJ�WKH�

westernmost side of the Sula Islands (Sumosusastro 

HW�DO����������7KLV�UHHI�FDS�LV�\RXQJHU��KLJKHVW�OHYHO��

410 m: 229,000 +�����������������\UV��WKDQ�WKRVH�

of Sumba and Alor. This suggests that the collision 

QHDU�/XZXN�DQG�WKH�ZHVWZDUG�GUDJJLQJ�RI�QRUWKHUQ�

1HZ�*XLQHD�SRVWGDWHV�WKH�4XDWHUQDU\�FROOLVLRQ�RI�

Australia with eastern Indonesia. The epicentre of 

WKH�/XZXN�HDUWKTXDNH�RI�0D\����������VLWXDWHG�MXVW�

RIIVKRUH�LQ�WKH�/DPDOD�%D\��SURYHV�WKDW�WHFWRQLVP�

is ongoing.

7KH�JHRPRUSKRORJ\�RI�WKH�FRUDO�UHHIV�RI�WKH�7X-

NDQJ�%HVL�,VODQGV��VLWXDWHG�IDUWKHU�VRXWK�LQ�WKH�WUDQV-

FXUUHQW�EHOW��LV�SDUWLFXODUO\�LQWHUHVWLQJ�LQ�WKH�FRQWH[W�

RI�SODWH�WHFWRQLFV��)LJXUH�����5RZV�RI�UDLVHG�UHHIV�

alternating with rows of atolls indicate differential 

vertical movements in this archipelago during the 

4XDWHUQDU\��8PEJURYH���������7KH�1:�6(�DOLJQ-

PHQW�RI�WKHVH�UHHIV�UHÀHFWV��D�4XDWHUQDU\�QHRWHFWRQLF�

WUHQG�GHYLDWLQJ�IURP�7HUWLDU\�WUHQGV��7KH�UHHI�EXLOG-

LQJ�LV�LQ�IDFW�RQO\�D�PLQRU�HOHPHQW�LQ�FRPSDULVRQ�

WR�WKH�UHOLHI�DPSOLWXGH�RI�WKH�XQGHUO\LQJ�VXEPDULQH�

ULGJHV�������±������P���,Q�WKH�DXWKRU¶V�YLHZ��LW�LV�D�

JHRPRUSKLF�LQGLFDWRU�RI�WKH�%DQJJDL���7ROR�WKUXVW�

]RQH��WKH�VRXWKHUQ�FRQWLQXDWLRQ�RI�WKH�%DWXL�WKUXVW�

]RQH�PHQWLRQHG�IURP�WKH�HDVW�DUP�RI�6XODZHVL�E\�

Silver (1983). It appears that the transcurrent belt 

LV�VSUHDGLQJ�ZHVW�RI�WKH�%DQGD�6HD��7KH�ZHVWZDUG�

tilted reef cap of the island of Muna (Verstappen, 

2000) is a related feature indicating subduction. 

The southern limit of the transcurrent belt is, in the 

DXWKRU¶V� YLHZ�� D� VKHDU� ]RQH� FRQYHUJLQJ�ZLWK� WKH�

YROFDQLF�DUF�RI�1XVD�7HQJJDUD��DV�VXJJHVWHG�E\�D�

row of submarine volcanoes and the earthquake 

(with tsunami) that affected the north coast of  Flores 

in 1993.

Structural Landforms in Sulawesi and around 

Makassar Strait

6XODZHVL�LV�ERXQGHG�LQ�WKH�ZHVW�E\�WKH�FROODSVH�

]RQH�RI�0DNDVVDU�6WUDLW�DQG�LQ�WKH�HDVW�E\�WKH�%DWXL�

±�%DQJJDL�±�7ROR�WKUXVW�]RQH��7KH�LVODQG�DUFV�RI�

Sulawesi date back to the time that Australia was 

situated farther south and the area east of Sulawesi 

ZDV�WKH�ZHVWHUQPRVW�SDUW�RI�WKH�3DFL¿F�UHDOP�ZKHUH�

DFWLYH�VXEGXFWLRQ�DQG�UHODWHG�YROFDQLF�DFWLYLW\�RF-

FXUUHG��7KH�DUHD�KDV�EHHQ�GHWDFKHG�IURP�WKH�3DFL¿F�
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LQÀXHQFH�LQ�WKH�1HRJHQH�E\�WKH�QRUWKZDUG�PRYLQJ�

$XVWUDOLDQ�3ODWH�ZKHUHDIWHU�DOVR�YROFDQLF�DFWLYLW\�

came to an end. Makassar Strait separates Sulawesi 

IURP�WKH�6(�$VLDQ�3ODWH�DQG�WHVWL¿HV�WKH�FROODSVH�

that occurred west of this island when subduction 

in the east came to an end with the elimination of 

3DFL¿F�LQÀXHQFHV��6HD�ÀRRU�VSUHDGLQJ�PD\�KDYH�RF-

FXUUHG��.DWLOL��������EXW�LV�GLI¿FXOW�WR�VXEVWDQWLDWH�

RQ� WKH�EDVLV�RI� WKH�JHRPRUSKRORJLF�FRQ¿JXUDWLRQ�

of  Makassar Strait.

Sulawesi and Makassar Strait (Figure 7) have 

EHHQ� GLVUXSWHG�� LQ� D� ODWHU� VWDJH�� E\� D� QXPEHU� RI�

NW-SE stretching transcurrent faults. The orien-

tation of these faults deviates from the E-W trend 

WKDW�GRPLQDWHV�IDUWKHU�WR�WKH�HDVW��7KLV�PD\�UHODWH�

WR�WKH�6(�ZDUG�GLVSODFHPHQW�����������PP�\U���RI�

the SE-Asian Plate with relative to Eurasia and 

clockwise rotation of the East Sulawesi block as 

VKRZQ�E\�UHFHQW�*36�VXUYH\V��%RFN�HW�DO., 2003; 

Michel HW�DO���������5HSOXPD]�HW�DO., 2004; Simons 

HW� DO., 1999). The left-lateral transcurrent fault 

VWUHWFKLQJ�6(�ZDUGV� IURP�%DOLNSDSDQ� LV�D�PDMRU�

VWUXFWXUDO�HOHPHQW�LQ�WKH�JHRPRUSKRORJ\�RI�6WUDLW�

0DNDVVDU�DQG�6:�6XODZHVL��,W�LV�UHÀHFWHG�LQ�WKH�

off-set of the depth contours of Makassar Strait, in 

the wide shelf zone with  living reefs off the south-

east coast of Kalimantan and in the Tempe plain in 

SW Sulawesi. The landforms of SW Sulawesi are 

TXLWH�GLVWLQFW��PXFK�ORZHU�DQG�SUREDEO\�\RXQJHU�

than those of  farther north. The impression is 

gained that the area subsided and that parts of the 

older relief now form the basis of the Spermonde 
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Figure 7. Makassar Strait and surroundings with transcurrent faults and related landforms (Katili, 1980).

archipelago west of Makassar and of the shelf 

zone SE of Watampone. The slender cone of the 

/RPSREDWDQJ�9ROFDQR�WHVWL¿HV�<RXQJ�4XDWHUQDU\�

VXEGXFWLRQ��7KH�UDLVHG�FRUDO�UHHI�QHDU�/XZXN�LQ�WKH�

east arm of Sulawesi demonstrates, however, that 

WKH�JHRPRUSKRORJ\�RI�6XODZHVL�LV�DOVR�DIIHFWHG�E\�

the impact of the westward moving  transcurrent 

belt situated east of it.    

                  

Epilogue

The mega-landforms originating from 

plate tectonics have affected the climatic and                             

oceanographic conditions in Indonesia and surround-

ing areas. The northward movement of the Austra-

OLDQ�&RQWLQHQW�FDXVHG�D�]RQH�RI�H[FHSWLRQDOO\�KLJK�

UDLQIDOO�WR�WKH�VRXWK�RI�WKH�&HQWUDO�5DQJH�RI�1HZ�

Guinea and also forced the oceanic thermo-haline 

circulation (THC) to abandon the Weddell Sea as 

D�SDVVDJH�IURP�WKH�3DFL¿F�� WR� WKH�,QGLDQ�2FHDQV��

This is at present limited to a northeast - southwest 

route across the Moluccas, thus strengthening the 

³KRW�SRRO´�RFFXUULQJ�QRUWK�RI�,QGRQHVLD�ZKHQ�³(O�

1LxR´�FRQGLWLRQV�SUHYDLO��7KH�ULVH�RI�WKH�+LPDOD\DV�

DQG� WKH�7LEHWDQ�3ODWHDX�KDV� VWURQJO\� DIIHFWHG� WKH�

PRQVRRQDO�V\VWHP�RI�6(��DQG�(�$VLD�VLQFH�D�PXFK�

longer period. It is evident that plate tectonism has 

D�SURIRXQG�HIIHFW�QRW�RQO\�RQ�WKH�JHRPRUSKRORJ\�RI�

Indonesia but also its natural environment in general.
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