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Our last edition of Berita 
Sedimentologi this year will cover 
Sulawesi Island, one of the five major 
islands of the Indonesian archipelago. 
Sulawesi is an important island for 
various reasons. It is rich in natural 
resources, as shown by active mining 
and petroleum exploration operations 

in the island. It also has challenging 
and complex geology that is still 
understudied up to now. The island is 
considered active tectonically and 
together with its geologically 
challenging and resources-rich status, it 
commands more attention and 
detailed-research in the future. 

In this Sulawesi edition, we have 
articles on the geology of Barru area in 
South Sulawesi province and on the 
subduction zone of northern Sulawesi. 
Barru area contains the most 
representative stratigraphic sections of 
western Sulawesi and a team from 
Hasanuddin University undertook field 
work in the region recently. The 
subduction zone of the North Sulawesi 

is reviewed in an article written by 
Herman Darman, based on previous 
publications of more detailed work by 
some researchers. We also include two 
abstracts in this publication, first on 
tectonic evolution of the Gorontalo 
Basin, based on interpretation of new 
2D seismic data acquired in 
2006/2007, and second on structural 
styles of the West Sulawesi part of 
Makassar Strait. Other articles include 
a review of many publications on 
Sulawesi Island, which is compiled by 
J.T. van Gorsel, and a field trip report 
from Almería, southern Spain. 

On our organization, we would like to 
report that FOSI now has over 300 
members (based on the number of 
members who joined our group in 
LinkedIn). To have more than 300 
members joining FOSI in the first year 
after several years of inactivity is really 
pleasing. Next year, we plan to 
introduce membership dues and paid 
advertisement because we would like 
to provide some scholarships to the 
students whose research interest is 
sedimentology and sedimentary 
geology. The membership fee will be 
just a small one, so we hope to get 
your full support by paying the 
membership dues. 
 
As FOSI prepares to realize the 
membership due, paid advertisement 
and scholarship program starting from 
next year, we have searched for a 
volunteer to serve as a treasurer in the 
committee. Visitasi Femant from 

TOTAL came up to take up the 
position so from now on, she will look 
after our membership due and bank 
account. Thank you and welcome to 
FOSI Committee Visi. 

We also would like to congratulate 
Rovicky Dwi Putrohari who was 
elected to serve as the Chairman of 
Association of Indonesian 
Geologist (IAGI) recently during the 
Joint Convention Makassar in South 
Sulawesi province. Rovicky has been 
actively involved in several professional 
organizations in Asia Pacific for quite a 
while. We wish him all the best and 
that he can fulfil his programmes to 
take IAGI to the next level. 

Hopefully our articles in the 2011 
Berita Sedimentologi prove to be 
useful to you all. We are looking 
forward to delivering you more articles 
with better quality in 2012's Berita 
Sedimentologi. Although it's still early, 
we wish a Happy New Year 2012. See 
you in February 2012 and keep 
supporting us. 

Regards, 

 

Minarwan 
Deputy Chief Editor
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About FOSI  

 
 
 
 
 
 
 
 

 
he forum was founded in 
1995 as the Indonesian 
Sedimentologists Forum 
(FOSI). This organization 

is a commu-nication and discussion 
forum for geologists, especially for 
those deal with sedimentology and 
sedimentary geology in Indonesia. 
 

The forum was accepted as the 
sedimentological commission of the 
Indonesian Association of Geologists 
(IAGI) in 1996. About 300 members 
were registered in 1999, including 
industrial and academic fellows, as well 
as students.  
 
FOSI has close international relations 
with the Society of Sedimentary 
Geology (SEPM) and the International 
Association of Sedimentologists (IAS). 
 
Fellowship is open to those holding a 
recognized degree in geology or a 
cognate subject and non-graduates 
who have at least two years relevant 
experience. 

FOSI has organized 2 international 
conferences in 1999 and 2001, 
attended by more than 150 inter-
national participants. 
 
Most of FOSI administrative work will 
be handled by the editorial team. IAGI 
office in Jakarta will help if necessary. 
 
 

The official website of FOSI is:  
 

http://www.iagi.or.id/fosi/  
 

 

FOSI Membership  

ny person who has a 
background in geoscience 
and/or is engaged in the 
practising or teaching of 

geoscience or its related business may 
apply for general membership.  
 
As the organization has just been 

restarted, we use  LinkedIn 
(www.linkedin.com) as the main data 
base platform.  

We realize that it is not the ideal 
solution, and we may look for other 
alternative in the near future. Having 
said that, for the current situation, 
Linked is fit for purpose.  
 
International members and students 
are welcome to join the organization. 

 
 
 
 
 

Total registered members: 

302 
October  2011 
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Seismic Expression of North Sulawesi 

Subduction Zone  
 
Herman Darman  
Shell International E & P, Netherlands 

 
Introduction  
 
Sulawesi Sea and its surrounding area is 
an active tectonic region. Many studies 
were done to understand the tectonics 
in this area. For this reason, several 
seismic vintages were acquired in the 
Sulawesi Sea (Celebes Sea) area. The 
seismic lines were published in: 

 1977 by Hinz: single 
multichannel reflection seismic 
(MRS) profile 

 1979 by Hamilton: single trace 
reflection seismic lines 

 1987 by Hinz and 1989 by 
Fechner: seismic data acquired 
by SONNE-cruise 49 in 
Mindanao area, at the eastern 
end of the Celebes Sea Basin. 

 1994 by Zen and Hinz: seismic 
data acquired by SONNE-
cruise 94, sponsored by 
German institutions. 

 1997, by Beiersdorf et al.: 
seismic data acquired by 
SONNE-cruise 98 which also 
did geological and geochemical 
investigations. 

This article shows the seismic 
expressions in the southern margin of 
the Sulawesi Sea, which is the 
subduction zone in the north of 
Sulawesi North arm and known as 
North Sulawesi Trench (Fig. 1) 
 
 

Regional Tectonics  
 
Regional cross section in Figure 2 
shows the subduction of Sulawesi Sea 
oceanic late to the south and goes 
underneath the northern arm of 
Sulawesi which is dominated by calc-
alkalic potassic (CAK) volcanic 
material. This section is constructed by 
Walpesdorf et al. (1998) based on 
seismic epicenters.  
 
The seismicity of this area is very high 
and occurs in wide range of depth. 
Figure 3 shows the distribution of 

epicenters recorded by USGS. Close to 
the northern coast of Sulawesi, the 
seismicity is relatively shallow and it is 
getting deeper southwards. This 

evidence supports the regional cross 
section in Figure 2 is recorded by 
USGS in the seismicity map in Figure 
3. 

Figure 1. Major structures and location of sections discussed in this article. Cross 
section is shown in Figure 2 and seismic sections are displayed in Figure 4 & 5. 

 

Figure 2. NW-SE-trending  schematic cross section showing the tectonics elements 
in the north of Sulawesi (redrawn after Walpersdorf et al., 1998). Horizontal and 

vertical scale is about 600 km. CAK = calk alkalic potassic (CAK) volcanism.  
See Figure 1 for location map of this section. 
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Seismic Sections  
 
RV SONNE vessel cruises 98 acquired 
regional seismic sections across 
Sulawesi Sea Basin. One of the north-
south sections displayed in Figure 4, 
shows general deepening of Sulawesi 
Sea basin to the south. The Miocene 
horizons clearly go beneath the 
thrusted zone or the accretionary 
complex in the north of Sulawesi. 
 
From 2 November 1994 to 14 
December 1994, RV SONNE vessel 
acquired seismic data in the north 
Sulawesi trench. The survey was 
chiefed by M. T. Zen (BPPT-
Indonesia) and K. Hinz (Germany) 
who aimed to : 

 Study the structure, the age 
and the geological evolution 
of Sulawesi Sea.  

 Study the tectonic framework 
of the North Sulawesi and 
Mindanau continental margin 
which is still active. 

 Understand the mechanism of 
the formation of the 
accretionary prism at the back 
zone of North Sulawesi and 
the west of Sangihe Island.  

 
Two seismic sections were published 
as shown in Figure 5. These 
condensed sections shows relatively 
low angle of subduction beneath a 60 
km accretionary complex. Overall the 
system has a steep dip subduction 

Figure 3. USGS map showing the distribution of epicenters in the northern part of 
Sulawesi documented by Ole Nielsen in my.opera.com/nielsol/blog/. 

 

Figure 4. Interpreted seismic profile (time domain) SO98-11 on the left and SO98-37 on the right between the Sulu Arc and North 
Sulawesi (after Schlüter et al, 2001). 
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zone. The structures formed part of 
the sea bottom, which indicates  
 
Present day or recent tectonics 
activities. These evidences confirm 
USGS seismicity maps.  Sediment 
supply from the onshore Sulawesi is  
also active. Line 28 shows an indication 

of recent sediment accumulation in the 
south of the section. Line 30 shows a 
steeper slope in the south of the 
section which may also caused by 
sediment supply from onshore 
Sulawesi.  
 
A detail section of line SO98-28 

displayed in Figure 6 shows the 
oceanic crust which is overlain by 
Middle Miocene turbidites and Latest-
Miocene to Pliocene clastic interval go 
beneath the accretionary complex in 
the south. This complex composed of 
intense south dipping thrust faults. The 
faults are getting deeper from north to 

Figure 5. Two seismic section acquired during RV SONNE cruises in 1994 (after Zen and Hinz, in RV Baruna Jaya Group, 1994) 
showing the accretionary complex showing clear thrust faults on the northern margin. A close up view of SO98 Line 28 is shown 

in Figure 6 for the details. 
 

Figure 6. A detail section of line SO98-28 displayed shows the oceanic crust which is overlain by Middle Miocene turbidites and 
Latest-Miocene to Pliocene clastic interval go beneath the accretionary complex in the south. 
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south and at the same time generating 
more complex features. 

 
 

 
Conclusions  
 
The studies in this area conclude that 
the structures are clearly shown in the 
front end of the accretionary zone 
because they are relatively young. 
Further south the structures are less 
pronounced as they have gone through 
more tectonic phases, the reflectors 
become too complex to be imaged by 
seismic. With limited and low data 
resolution, significant structure growth 
on seismic section which indicates fault 
timing is not well observed. 
 

Some of the structures also offset the 
sea bottom, which indicates a relatively 
new fault or still on-going fault 
reactivation. This evidence support 
USGS seismicity map which show 
recent and active tectonic activities. 
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A Short Note on Sedimentary Rocks of the 

Barru Area, South Sulawesi  
 
Asri Jaya, Sufriadin & Irzal Nur 
Department of Geological Engineering, Hasanuddin University, Makassar 
Corresponding author: sufriadin_as@yahoo.com 

 
ABSTRACT  
 
Barru area comprises four sedimentary 
sequences that include Cretaceous flysch 
sediment of Balangbaru Formation in 
the lower part, overlain by Tertiary 
terrestrial sediments of Mallawa, 
shallow-marine-redeposited carbonate 
of Tonasa and volcaniclastics sediment 
of Camba Formations in the upper 
part. Three of these sequences show 
characteristics of deep-marine 
depositional system that are associated 
with turbidite ð debris flow facies and 
post-depositional deformation 
structures. Their occurrences are 
interpreted to have been controlled by 
regional tectonics, in particular during 
the redeposition of the Tonasa 
Formation carbonates and also the 
volcaniclastic-epiclastic of the Camba 
Formation. The difficulties in defining 
sedimentary basin in this area might 
possibly be, in part, due to the basin 
was modified during or after the 
depositional period. Therefore, it is 
very hard to trace the basin 
continuously in only one site. 
 

Introduction  
 
Several efforts have been carried out to 
study sedimentary rock sequences in 
the Barru region. Four sedimentary 
rock units have been recognized in this 
area, which include, in younging order, 
the Cretaceous flysch sediments of 
Balangbaru (Hasan, 1991), terrestrial 
sediment of Mallawa Formation, 
shallow marine and mixed carbonate 
rocks of Tonasa Formation (Wilson & 
Bosence, 1996), and volcaniclastic 
sediments of Camba Formation 
(Sukamto, 1982). Such lithologic units 
have their own characteristics. The 
above authors have given more 
detailed explanation on sedimentary 
rock styles and they also have 
interpreted the formation mechanism 
of these sequences. Hence, 
sedimentary rocks in the Barru region 

become the reference to explain the 
geological setting of South Sulawesi. 
 
In this paper, we discuss three 
measured sections that represent 
Tertiary sedimentary sequences in the 
area, which are located in 
Padanglampe, Ralla and Dutungan 
Villages (Fig.1). The discussion will be 
focused on field description of these 

sections along with brief explanation 
about environmental condition and 
tectonic control on the deposition of 
these rocks. 
 

General Geology of Barru  
 
Barru is located approximately 120 km 
to the north of Makassar, capital city of 
the South Sulawesi province. The area 

Figure 1. Map showing the sites of measured sections and lithological distribution of 

the Barru area (Modified after Sukamto, 1982). 

mailto:sufriadin_as@yahoo.com
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can be accessed from Makassar by 
driving four-wheel vehicles for about 2 
hours. Geologically, this area has 
complex lithologies and may possibly 
represent the complete lithological 
assemblages that reflect the tectonic 
and geological condition of South 
Sulawesi (Figs. 1 and 2) . The oldest 
outcrop in the area forms part of a 
basement complex called Barru Block 
(Berry & Grady, 1987), which consists 
of ultramafic and metamorphic rocks 
and are overlain by sedimentary 
sequences of various age and 
composition. The lowest part of the 
outcropped ultramafic unit is 
serpentinised peridotite and is 
underlain by quartz-mica schist, then 
quartzite and chloritic phyllite. The 
rock assemblages in the Barru Block 
have a SE-dipping foliation and a S to 
SW-trending lineation (Maulana, 2009). 
The upper part of the basement 
complex is overlain by Cretaceous 
sediments of the Balangbaru 
Formation. This sequence is 
interpreted to have formed in a small 
fore-arc basin that was located on the 
trench slope (Hasan, 1991). This is 
possibly part of the Bua member that 
can be observed in this area. This rock 
is predominantly composed of 
interbedded silt-shale with subordinate 
of thinly fine to medium grained 
sandstones. 
 
The top of the Balangbaru Formation 
is unconformably overlain by the 
terrestrial sediment of Mallawa 
Formation, with a prominent 
lithological contact that can be found 
in Lagolla river. In the Barru area, the 
Mallawa Formation is well-exposed in 
Padanglampe village. The lower part of 
the Mallawa Formation is mainly 
constituted of coarse grained materials, 
such as quartz sandstones and 
conglomerates. Toward the upper part 
of the sequence, the rocks gradually 
change into finer-grained materials, 
such as silts, marls, and clays 
(Hasibuan, 2003). The sequence is also 
intercalated with coal deposit; and 
massive, well-bedded and medium-
grained limestone is found in the upper 
part of the formation. 
 
A gradual contact occurs between the 
Mallawa Formation and the overlying 
Tonasa Limestone Formation, 
indicating conformable relation 
(Sukamto, 1982). The Tonasa 

Formation is mainly composed of 
platform carbonates and is overlain by 
volcaniclastic sediments of Camba 
Formation. The Camba Formation is 
mainly composed of marine 
sedimentary rocks interbedded with 
volcanic rocks. In some places in 
Barru, both limestone and 
volcaniclastic rocks are intruded by 
diorites, basalts, and trachytes in the 
form of dikes and sills. 
 

Padanglampe Section  
 
Despite no detailed studies have been 
published to date about the 
depositional mechanism of the 
Mallawa Formation, microfossil 
analysis undertaken by Hasibuan 
(2003) suggests that the age of the 
formation is at least Middle Eocene 
and the sequence was deposited in a 
nearshore, mangrove environment, 
which has high energy with fresh water 
input such as from the river. This 

depositional setting is a characteristic 
of deltaic environment.  
 
The result of measured section 
conducted in Padanglampe Village 
(Fig. 3) shows that three sub-sections 
can be identified, which include lower 
(a), middle (b), and upper (c) sub-
sections. The lower sub-section (a) 
consists of interbedded conglomerates, 
conglomeratic sandstones, massive 
sandstones, siltstones and 
carbonaceous mudstones with 
sedimentary structures of graded 
bedding and cross lamination. The 
bedding pattern is fining upward with 
erosional base that has similarity with 
that of the channel deposit. These 
features indicate typical fluvio-deltaic 
channel environment. 
 
In the middle subsection (b), 
interbedded carbonaceous mudstones, 
coals calcareous mudstones, and 
calcareous sandstones were found. 

Figure 2. Simplified geological map of Barru area (Modified after Wilson and 

Bosance, 1996) 



 

Page 11 of 34 

 

Berita Sedimentologi  SULAWESI 

Number 22 ς October 2011 

This subsection also contains abundant 
mollusks with bivalves, gastropods, 
and coral fragments. Sedimentary 
structures show wavy, lenticular with 
the bedding pattern of coarsening 
upward. These features might be 
related to lacustrine or lagoonal 
depositional environment within a 
restricted area.  
 
The upper subsection (c) is mainly 
composed of foraminiferal 
wackestones-packstones with abundant 
Nummulites and Alveolina. This rock is 
interpreted to have been deposited in a 
backreefðbarriers environment.      
 

Ralla Section  
 
The distribution of Tonasa carbonate 
platforms in South Sulawesi was 
described in detail by Wilson & 
Bosence (1996), including those 
located in the Barru area. A very 
interesting outcrop has been observed 
in the Ralla Village, around 10 km to 
the north of the Barru Town (Fig. 4). 
The section comprises shallow and 
mixed deep marine carbonates. This 
area is known as the strato-type of the 
Tonasa Formation (Sukamto, 1982). 
 
Umpung river 
The section measured at this site 
represents shallow marine carbonate 
deposit, starting at the bottom or after 
the top of the Mallawa Formation 
where dark gray limestones containing 
mollusks were noted. Towards the 
south (the upstream), the gradual 
contact between the bottom of the 
Tonasa Formation and the top of the 
Mallawa Formation was found. This 
contact is characterized by light-
colored wackestones that are 
composed of large foraminiferas and 
gastropods and are well-bedded, 
ranging from 20cmð1m thick (Fig. 4a). 
The environmental deposition of this 
deposit was in the restricted area of 
marine backreef-barrier (Wilson & 
Bosence, 1996). In the middle part of 
the Umpung section, massive 
wackestones and packstones that 
contain Nummulites trapped in coralline 
algae (Fig. 4d) were found. The 
rudstone is also composed of 
fragments of branching corals (Fig. 4c), 
suggesting shallow marine carbonate 
(Wilson & Bosence, 1996). The 
bedding can be recognized in a few cm 
ð meter thick (Fig. 4b) and it shows a 

lot of styllolites. The initial back reef ð 
shallow marine or platform carbonate 
depositional environment possibly 
occurred during the Middle Eocene. 
The depositional setting changed into a 
small basin in the Oligocene and was 
characterized by redeposited 
sediments. 

 
Ralla river 
This section, which is part of Tonasa 
Formation, shows interbedded 
bioclastic mudstones-wackestones and 
marls that contain benthic 
foraminiferas. Below the Ralla bridge, 
bioclastic limestones containing large 
foraminiferas with abundant Discocyclina 
were discovered (Fig. 4e). The 
bioclastic limestones were also 
interbedded with marls, while the 
mudstones are interbedded with 
wackestones and marls. The AB parts 

of the Bouma sequence can be applied 
to sedimentary beds observed at this 
site. The thining-upward succession 
(Fig. 4f) contains benthic foraminifera 
and echinoids also can be seen. The 
Jalanru-Wessae Village section 
represents redeposited sediments (Fig. 
4h, i, j) that consist of debris fragments 
of carbonates with marl-grain-
supported. These sediments also 
contain terrigenous materials derived 
from basement rocks, such as schists, 
cherts, clastic rocks and reworked 
bioclastics which may be derived from 
shallow water fossils. Horizontal 
burrows on the bed surface are 
abundant (Fig. 4g). All of these suggest 
deposition in a marine, basinal 
environment. Extremely further to the 
south, more extensive grain-supported 
lithologies such as conglomeratic-
impure calcirudites, sandy limestone-

Figure 3. Detailed stratigraphic section and 
photographs of the Mallawa Formation as 
measured at Padanglampe Village. Section 
thickness is about 50 m. 
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impure calcarenites, and well-bedded 
carbonate mudstones were noted.  
 

Dutungan Section  
 
Volcaniclastic sediments of the Camba 
Formation are widely outcropped 
along the west coast of the Barru area. 
One of the excellent sections was 

found at Dutungan Village (Fig. 5). 
This outcrop was described as part of 
the Mio-Pliocene, marine, 
volcaniclastic sediments of Camba 
Formation (Sukamto, 1982).  
 
Vertical sequences show a variety of 
thin to medium thick successions. 
Turbidite sequence with massive 

sandstone units varying between 20 
and 50 cm thick show sharp contact at 
the base of the unit. Normal grading 
grains and part of the top unit show 
convolute lamination or contorted 
lamination (insets in Figs. 5a & d). An 
interbedded tuffaceous sandstone with 
thin mud/shale bed and siltstone 
(which represent AB Bouma 

Figure 4. Detailed section and photographs of the Tonasa Limestone Formation  observed in Ralla Village  
(modified after Jaya, 2001). 
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subdivision) was also described. 
Chaotic structure is present in 
numerous slump folds and slidings 
(Fig. 5c). Water escape structures are 
also present (Fig. 5d). Debris flow unit 
which contains mud and grain-

supported of conglomerate-breccias, 
basaltic-andesitic fragments, 
limestones, volcaniclastic primary 
crystals, and tuffaceous sandstone 
blocks indicate debris slide. Generally, 
the unit indicates a debris avalance 

deposit (Fig. 5b). The bedding pattern 
of the sequences is fining upward and 
they are deepening upward 
successions. 

 
The diagnostic feature of these 

Figure 5. Detailed section and photographs of volcaniclastic sediments of the Camba Formation measured in Dutungan Village  
 (modified after Jaya, 2006). 
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sediments tends to be more associated 
with deep marine clastic environment 
rather than volcaniclastic environment. 
It was probably formed in the slope 
apron environment up to the basin 
plain.  
 

Discussions  
 
The redeposited carbonate facies of the 
Tonasa Formation in this area might 
be derived from activities of two fault 
lines, i.e. Bantimala and Barru blocks. 
It possibly took place in the Middle 
Oligocene to Early Miocene (Wilson & 
Bosence, 1996). The upper part of the 
redeposited facies of the Tonasa 
Formation shows conformable contact 
with the marine, lower Camba 
Formation, suggesting continuous 
condition of deepening up that was 
represented by deep marine shales 
interbedded with volcaniclastics. The 
deposition of marine Camba 
Formation also seems to be controlled 
by fault lines. The features showing 
turbidite that were associated with 
chaotic and debris flow indicate that 
their deposition occured in the slope 
apron environment, as can be seen in 
the Dutungan section, unlike the 
Mallawa Formation that typically 
shows terrestrial to marginal marine 
siliciclastic deposits. The Mallawa 
Formation also possibly occur in a 
series of fault-bounded sub-basins (van 
Leeuwen, 2010).  
 
We postulate that sedimentary rocks in 
the Barru area may be representative of 
the western divide mountain and South 
Sulawesi used to be situated in basin 
that was controlled by regional tectonic 

and was modified to become smaller 
and restricted in area. Sediment inputs 
might be derived from the surrounding 
areas. The deposition of the Tonasa 
carbonates was probably indicative of 
the cessation of subduction and 
volcanism in the Oligocene. New 
subduction occurred in the east, which 
was related to Kalamiseng volcanics 
(van Leeuwen et al., 2010). This has led 
to regional extension of the western 
divide mountain. Major tectonic events 
in the Middle Miocene can be related 
to the formation of Walanae fault zone 
and block faulting of carbonate 
platforms (van Leeuwen et al., 2010). 
This was also probably coincident with 
the deposition of marine Camba 
Formation in the west. 
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Abstract  

Structural Styles of the West Sulawesi Deep -

Water Fold and Thrust Belt, Makassar Straits, 

Indonesia  
 
Jose de Vera & Ken McClay 
 Fault Dynamics Research Group, Royal Holloway, University of London, Egham, United Kingdom 

 
The offshore margin of West Sulawesi 
(eastern Makassar Straits) is 
characterized by an active, Late 
Miocene/Early Pliocene to present 
day, NE-SW-trending and NW-verging 
deepwater fold and thrust belt. The 
fold and thrust is approximately 250 
km long and as much as 75 km wide 
and consists of an Oligocene to 
present day succession that was 
deposited on subsiding, thinned, rifted 
continental crust and is now deformed 
by SW-to NE-verging thrust fault-
related folds deformed on multiple 
detachment layers. Based on the across 
strike variations in structural style and 
bathymetry changes, the West Sulawesi 
fold and thrust belt can be divided into 
five across-strike main structural 
domains. From northwest to southeast 
these are: the abyssal plain, the 
deformation front, the folded domain, 
the thrust domain and the inversion 
domain. The abyssal plain is solely 
deformed by Pliocene to Pleistocene, 
low-displacement, planar extensional 
faults, which are interpreted to be the 
result of flexural subsidence ahead of 
the advancing thrust front. The 
structural styles of the deformation 
front are strongly controlled by 
inversion of the Pliocene to 
Pleistocene extensional faults. 
Inversion of pre-existing faults 
controls fault localization and fold 

vergence, giving rise to complex wedge 
and triangle zone geometries.  
 
The structural styles of the folded and 
thrust domains are characterized by 
complex NW- to SE-trending 
detachment and fault-propagation 
folds, with multiple detachment levels 
developed in Oligocene and Miocene 
mudstones. The inversion domain is 
the innermost and oldest element of 
the thrust belt and consists of large 
anticlines that resulted from 
reactivation of Paleocene rift 

structures. The results presented in this 
work are based on the structural 
analysis of 3480 km of regional 2D 
seismic lines.  
 
The structural patterns described here 
have implications for understanding 
fault-fold geometries and growth in 
other deepwater fold and thrust belts. 
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West Sulawesi fold belt, Source: from Baillie et al, 2005, documented in geoseismic-
seasia.blogspot.com 

 


