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This chapter II of the Bibliography 8.0 contains 400 pages with ~2810 titles, subdivided in five sub-chapters 
II.1- II.5. It includes literature on the relatively old and stable continental crustal region of West Indonesia 
('Sundaland'), a collage of continental blocks, volcanic arcs and accretionary terranes that (1) amalgamated in 
Late Triassic time with the Eurasia continent and (2) grew further in Cretaceous time by accretionary of 
terranes along the active margins of West Sumatra, SE Kalimantan, North Borneo and the Natuna area.  
 
It includes the large islands of Sumatra, Java and Borneo, island that are now separated by a shallow, broad, 
recently flooded shelfal region, the Sunda Shelf. 
 
II.1. Sumatra- General 
 

The geology of Sumatra was ably summarized recently in the comprehensive volume by Barber, Crow and 
Milsom (editors) (2005). Much additional information may be found in the >2000 Sumatra papers listed in this 
bibliography. 
 

 
 

Figure II.1.1. Physiography and tectonic setting of Sumatra, located in a sector of oblique convergence 
between the NW-trending continental margin of Sundaland/ SE Asia and the North-moving Indian Ocean 
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plate. Triangles are active volcanoes, MF: Mentawai fault, SF: Sagaing fault, SFS: Sumatran fault system, 
SS: Sunda Strait, WAF: West Andaman fault  (McCaffrey 2009). 

 
Sumatra is SW part of the continental Sundaland block and is located above an active subduction zone of the 
North-moving Indian Ocean plate.  Its main physiographic elements are (Figure II.1.1): 
1. The 'spine' of Sumatra island is the Barisan Mountains Range, which is primarily an active volcanic arc, built 

on basement substrate of deformed and uplifted Late Paleozoic- Early Mesozoic sediments, igneous and 
volcanic rocks, a Cretaceous accretionary complex (Woyla Group) and a Late Paleogene arc system. 

2. The area behind the arc is occupied mainly by the Cenozoic North, Central and South Sumatra basins, 
which are separated by basement highs 

3. In front of the volcanic arc are the onshore and offshore parts of the Sumatra forearc, composed of 
continental basement that has also undergone phases of basin formation, but shows little or no evidence of 
compressinal deformation; 

4. The belt of "Outer Arc' Mentawai islands (Simeulue, Nias, etc.) represents the exposed parts of the 
accretionary prism formed at the Sunda Trench. It is composed of complexly folded and imbricated Tertiary 
sediments, with slivers of ophiolites.  

 
 

 
 

Figure II.1.2 Schematic SW-NE cross-section across Sumatra plate boundary and subduction zone (McCaffrey 
2009). 

 
 
 

 
 
Figure II.1.3 Historic SW-NE cross-section across the Barisan Range West of the South Sumatra basin 

(Westerveld 1941). Showing active Dempo volcano above the Gumai Mountains basement complex, which 
is part of a mid-Cretaceous collisional complex ('Woyla Terranes'). 

 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

3

 
 

Figure II.1.4. Tomographic sections across the Sunda subduction system at North Sumatra (C-C) and South  
Sumatra (D-D), showing subducted high velocity (cool) Indian Ocean slab down to >700km in mantle (even 
though earthquakes only go as deep as 300-400km) (Pesicek 2009). 

 
 
  Sumatra Basement terranes 
The Pretertiary 'basement' complex of the large island of Sumatra is composed of highly deformed Late 
Paleozoic- Mesozoic sediments and associated volcanic and igneous rocks. The intense compressional 
deformation and juxtaposition of unrelated stratigraphies was already recognized by Tobler (1917), which led 
him to propose a tectonic model with large Alpine-style nappes. 
 
The first regional synthesis of the Sumatra basement terranes in modern plate tectonic terms was by 
Pulunggono and Cameron (1984) and Pulunggono (1985) (Figure II.1.5). Later papers on this topic include 
Hutchison (1994), McCourt et al. (1996), Barber and Crow (2005), Kusnama and Andi Mangga (2007; Figure 
II.1.6 ) and Ridd (2016). 
 
All authors recognized that the geology of most of Sumatra is a continuation of that of the Malay Peninsula, 
with its Gondwana-derived terranes that amalgamated in the Late Triassic to form 'Sundaland'. Much of 
Sumatra is part of the Sibumasu Block (= Shan-Tai terrane = Mergui + Malacca microplates of Pulunggono 
and Cameron 1984), as evidenced by the 'Gondwanan' Early Permian glacial diamictites of the Bohorok 
Formation in much of North and Central Sumatra, which is the equivalent of the Singa Formation of the NW 
Malay Peninsula and the Phuket Group of Peninsular Thailand. This terrane is generally recognized as part of 
the 'Cimmerian Terranes' that that separated from the North Gondwana margin in Early Permian and collided 
with Eurasia in Late Triassic time. 
 
In Cretaceous time the SW margin of Sumatra/Sundaland grew with the collision of the 'Woyla terranes', an 
amalgamation of Cretaceous magmatic arc and accretionary complex with several microcontinental terranes 
(Natal, Sikuleh Terranes; Cameron et al. 1980, Wajzer et al. 1991, Barber 2000). Most of the present-day fore-
arc region of Sumatra (probably also of the West Java forearc and all of East Java) may be part of this 'Woyla 
complex.  
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Figure II.1.5. Basement terranes/ microplates of Sumatra, showing amalgamation of Late Paleozoic and 
Mesozoic terranes. Mergui microplate is now generally referred to as Sibumasu Block (Pulunggono, 1985). 

 

 
 

Figure II.1.6. Sumatra terranes interpretations. Left:, redrawn after McCourt et al. (1996), from NE to SW: 1. 
Malacca Microplate, 2. Mergui microplate (1+2 = Sibumasu), 2C Palepat terrane (E-M Permian volcanic 
arc?), 3. Woyla microplate, 4. Continental fragments (4A Sikuleh, 4B Natal, 4C Bengkulu).  Right: Modified 
interpretation in Kusnama and Andi Mangga 2007) 
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There is no consensus on how the basement terranes recognized in the Malay Peninsula and Sumatra 
continue in the direction of Kalimantan, and whether the core of SW Kalimantan is a continuation of the 'East 
Malaya- Indochina terranes' of mainland SE Asia (as assumed in many older models), or whether SW Borneo 
is a separate block (e.g. Hall, Metcalfe models; see Regional chapter).  What is clear is that the belt of latest 
Triassic post-collisional tin-bearing granites that straddle the Raub-Bentong Paleotethys suture on the Malay 
Peninsula, continues into the 'Tin Islands' of Indonesia (Figure II.1.7.) 
 
  Magmatic arcs 
Sumatra has a long history of arc volcanics, probably going back to Permian time. 
Early Permian Karing Volcanics associated with the 'Jambi Flora' has been viewed as representing a volcanic 
arc (Crow et al. 2015 ), but other authors viewed these as possible intra-continental rift volcanism associated 
with the breakup of Pangea (Suparka and Sukendar Asikin 1981). 
 
For instance, Sutanto (1997) identified eight or more episodes of volcanism-magmatism: 
(1) Triassic- E Jurassic (215-180 Ma); 
(2) Late Jurassic (~165-150 Ma), intruded into Permo-Carboniferous packages in center of island; 
(3) volcano-plutonic arc in Early Cretaceous (Valanginien-Aptian);  
(4) (5) Late Cretaceous (Albian- Campanian); 
(6) Paleocene- Lower Eocene; 
(7) Middle- Upper Eocene; 
(8) Oligocene- E Miocene and Late Miocene- Recent 
 

       
 

Figure II.1.7. Permian-Cretaceous granites provinces (Left: Gasparon and Varne 1995, Right: Cobbing et al 
1992). 
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  Uplift of the Barisan Range 
The Barisan Range today forms the backbone of Sumatra, with elevations over 3700m for the tallest 
volcanoes. It represents the active volcanic arc, but also contains uplifted Late Paleozoic and younger 
sediments.  
 
The Barisan Mountains probably did not exist in Early Miocene and older times, as suggested by similarities in 
pre-Middle Miocene stratigraphic patterns and structural styles (N-S Paleogene rifts) in the backarc basins, 
forearc basins (e.g. Bengkulu) and intra-montane basins (Ombilin, etc.).  One good indicator of uplift timing is 
in the Central Sumatra Basin, where prior to Middle Miocene all sediments were derived from a northerly 
Sundaland source, but the first significant clastic source from the Barisan Range is not until Middle Miocene 
time (planktonic foram zone N9-N15?; Carnell et al. 1998) ('Wingfoot Delta' or Petani Member of Caltex). 
 
 
 
  Great Sumatra Fault zone 
A major, ~1900 km long NW-SE trending right-lateral strike slip fault zone runs across all of Sumatra, across 
the axis of the Barisan Mountains. It is an active seismic zone and was called the Semangko fault zone by Van 
Bemmelen (1949) and De Coster (1974) and Great Sumatran Fault since Westerveld (1953). 
 
The fault zone runs between two extensional systems: (1) the southern margin of the Andaman Sea spreading 
center in the NW, and (2) the Sunda Straits/ Semangko Bay pull-apart basin between Sumatra and West Java 
in the SE (Figure II.1.1). Djajadihardja et al. (1992) suggested the fault zone may actually extend another 
400km further East, into the SW Java forearc. 
 
The Sunda Straits basin contains 1000's of meters of Pleistocene- Recent sediment fill. The basin is viewed as 
a a pull-apart basin that accommodates most of the extension required at the termination of the Great Sumatra 
Fault zone, thus attesting to the young age of the fault zone. 
 
The Sumatran fault zone is a response to the oblique subduction of the North-moving Indian Ocean plate 
under the NW trending continental Sumatra/ Sundaland and accommodates part of the 50-60 mm/year north-
directed convergence. 
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Figure II.1.8. Left-lateral Great Sumatra Fault Zone with active slip rates and locations of active volcanoes (red 
triangles (Acocella et al. 2018). 

 
For more detailed reviews of the Sumatra fault zone see Durham (1940), Westerveld (1953), Katili (1970), 
McCarthy et al. (1977), Sieh and Natawidjaja (2000) and Natawidjaja (2002, 2014, 2018). 
 
The Sumatran Fault is not one simple fault, but, unlike most other major wrench faults in the world, it is 
composed of 18-20 segments that are ~60-200 km long. Rhomb-shaped lakes and small pull-apart basins 
basins form between releasing stepover fault segments (e.g. Ranau, Suwoh, etc.; Bellier and Sebrier 1994) 
(Figures II.1.8, II.1.9). 
 
  Slip-rates and total offset  
Bellier and Sebrier (1994, 1995) argued that the present-day dextral slip rate along the Sumatra Fault Zone 
increased from <10 mm/yr near Sunda Strait to ~20 mm/yr near Lake Toba, to >40mm/yr in the Andaman Sea 
area, but this is disputed by Natawidjaja (2018), who argues for a more uniform slip rate of ~15mm/ year. 
 
GPS-derived slip rates in North Sumatra are around 23-28 mm/year (Duquesnoy et al. 1999, Genrich et al. 
2000). 
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Figure II.1.9. South Sumatra, showing Barisan Range with segmented Great Sumatra Fault zone following the 
trend of Quaternary volcanic centers. South Sumatra 'back-arc' basin with anticlinal axes at an angle to 
Barisan trend in  (part of map of Westerveld 1952). 

 
Estimates of total right-lateral offsets along the Sumatran fault zone vary considerably: 
- ~150km offset of Mesozoic units (McCarthy 1997); 
- ~20-25 km offset since Middle Miocene (Katili and Hehuwat 1967, Tjia 1978, Sieh and Natawidjaja, 2000). 
 
McCaffrey (2009) argued that the latter 20-25km total offset seems low, and might represent only offsets of 
relatively young rocks. However, as argued by Natawidjaya (2018) the total amount of extension calculated for 
Sunda Straits pull-apart system is ~19km, which is in line with this low number. 
 
The Sumatra fault zone closely follows the trend of active volcanic arc centers (Figures II.1.8, II.1.9), possibly 
because this is probably a zone of thermally weakened crust. However, there appears to be limited tectonic 
control of the Great Sumatra Fault on the locations of active arc volcanic centers (Acocella et al. 2018). 
 
Another fault zone that is similar to and parallel to the Great Sumatra Fault Zone is the offshore Mentawai 
Fault zone. This makes the ~600km long area between these fault zones a separate microcontinental sliver 
plate (see below in Fore-arc chapter) 
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   Sumatra Volcanism and mineral deposits 
Early reviews of Sumatra mineral deposits were by Wing Easton (1926); recent reviews are by Crow and Van 
Leeuwen (2005) and Van Leeuwen (2014).  
 
Epithermal gold-silver deposits have been exploited on Sumatra since the 1700's, first on behalf of the 'Dutch 
East Indies Company' (VOC), later by the colonial government and by private enterprises. 
 
Economic mineral deposits of Sumatra are essentially in two groups (Figure II.1.10): 
1. gold, silver and copper deposits all along the Barisan Range, and associated with the volcanic arc and the 

Great Sumatran Fault Zone; 
2. tin deposits, associated with eroded Mesozoic post-collisional 'tin granites' of Sundaland, mainly of Late 

Triassic- Early Jurassic ages, possibly also Cretaceous tin granites. 
 

 
 

Figure II.1.10 Principal mineral deposits of Sumatra (from Crow and Van Leeuwen 2005). Gold and base metal 
deposits all associated with Miocene end younger volcanism along the Barisan Range. Tin deposits in 
backarc region, associated with Early Mesozoic (mainly Late Triassic) granites. 
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Figure II.1.11. Simau gold-silver mine in Barisan Mountains of West Sumatra. Operated between 1910-1941 
by 'Simau mijnbouw maatschappij' (Ligthart 1926). Mineralization of this mine was described by Koolhoven 
and Aernout (1928). 

 
 
  Paleozoic- Mesozoic paleontology of Sumatra 
The earliest studies of Sumatra fossils are from the late 1800's- early 1900's, mainly on material collected 
during the surveys of Verbeek and Volz. 
 
A good overview of Carboniferous- Cretaceous sediments and fossils is the book by Fontaine and Gafoer 
(1989). Most of the Permian deposits of West Sumatra have near-tropical faunas, including fusulinid 
limestones and floras (the classic 'Cathaysian' 'Jambi Flora'), and have been tied to the Indochina- East 
Malaya group of plates that separated from Gondwana probably in the Devonian. 
 
One of the more significant fossil assemblages of Sumatra is the Early Permian 'Jambi Flora' in the Merangin 
area of the Barisan Mountain front at the west side of the Jambi Basin (Jongmans 1925, 1935, Zwierzycki 
1935, Vozenin-Serra 1980-1989, Van Waveren et al. 2005, 2007, 2018, Crippa et al. 2014, Matysova et al. 
2018).  
 
This has been interpreted as a relatively low latitude 'Cathaysian flora', which has big implications for plate 
reconstructions of West Sumatra as it is outboard of outcrops with an earliest Permian glacial signature 
(Bohorok Fm) and does not fit with the pattern of accretion in the SE Asia margin of terranes that left 
Gondwana at successively later times. For more see the chapter X.5- Paleontology. 
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II.2. Sumatra - Cenozoic Basins, Stratigraphy, Hydrocarbons, Coal 
 

Pre-Tertiary basement of Sumatra is unconformably overlain by sediments of multiple Late Eocene-Oligocene 
rift basins and their succeeding broader Mio-Pliocene sag basins. In the western half of Sumatra is dominated 
by arc volcanics, mainly of Oligocene- Early Miocene and Late Miocene-Recent ages  
 
  Basins formation 
The Late Eocene- Miocene oil and gas basins of Sumatra and Java have often been referred to as 'back-arc 
basins', due to their present-day position behind the modern volcanic arc. However:  
- 1. the orientation of rifts and bounding faults is dominantly North-South and NW-SE, neither trend paralleling 

the orientation of the volcanic arc (many probably follow older basement grain); 
- 2. active volcanism (and therefore presumably subduction activity?) appeared to be at a relatively low during 

rifting/ basin subsidence compared to the times before and after. 
- 3. rift-basins of comparable ages formed across much of Sundaland, far away from the Sunda volcanic arc, 

and including the Sumatra forearc. 
 

 
 

Figure II.2.1. Cenozoic rift-basins of the Sumatra region (Pubellier and Morley, 2014). Many of the initial rifts in 
the back-arc area are bound primarily by N-S and NW-SE trending normal faults and have been viewed by 
many authors as pull-apart basins in a transtensional setting. 

 
It is therefore not appropriate to characterize the Sumatra basins as 'back-arc basins', implying formation by 
subduction-driven extension. Viewing them as pull-apart basins in some broad transtensional regime across 
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Sundaland, possibly tied to major block rotations driven by the India- Eurasia collision, may be more 
appropriate.  
 
The South Sumatra basin is composed of several sub-basins (Jambi, North Palembang, Central Palembang, 
South Palembang), separated by paleo-highs (Ketaling, Iliran, Pendopo, etc.) and flanked by high blocks that 
are sites of Early Miocene reef development (Musi- Kikim Platform, Kuang High, etc.). 
 
Likewise, the Central Sumatra Basin contains two main N-S trending rifts, the Central Deep and the Bengkalis 
Trough, separated by the Minas, Beruk and other paleo-highs. 
 

 
 

Figure II.2.2. Example of the complexity of the South Sumatra Cenozoic rift sub-basins. Main depocenters are 
the Jambi Trough and the South Palembang basin, locally with depths to Pretertiary >15,000 feet (De Coster 
1974) 
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Figure II.2.3. Most of the Central and South Sumatra Paleogene rift sub-basins are half-grabens (Harsa 1978). 
 
 
  Cenozoic basins stratigraphy 
 

Most of the Tertiary basins of Sumatra show a similar tectonostratigraphic succession (e.g. Fig. II.2.4): 
1. Late Cretaceous- ?Middle Eocene: non-deposition: widespread exposure of Sumatra after ~80 Ma Woyla 

terrane collision (Cottam 2011?, Zahirovic et al. 2016); 
2. Late Eocene- Oligocene rifting, with deposition of fluvial, alluvial and lacustrine sediments; 
3. latest Oligocene- earliest Miocene transgressive 'sag phase', with several overall backstepping deltaic 

cycles, In North and South Sumatra basins followed by locally developed reefal limestone (Baturaja/ Basal 
Telisa Limestone); 

4. Early- early Middle Miocene maximum marine phase (Telisa/ Gumai Fm shales); regional seal  
5. Middle Miocene and younger regressive phase (overall shalowing-upward from marine to deltaic deposits 

(Lower Palembang/ Air Benakat Fms); 
6. late Middle- Late Miocene fluvial deposits with locally common coal (Middle Palembang/ Muara Enim Fm);  
7. Late? Pliocene- Recent volcanics/ volcanoclastics-dominated formations (Upper Palembang Fm). 
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Figure II.2.4. Stratigraphy of the South Sumatra Basin ('Stanvac' formation nomenclature; Van Gorsel 1988). 
 
 

 
 

Figure II.2.x. Bonus picture: fish fossil from Eocene lacustrine deposits, Ombilin Basin, Central Sumatra, 
described as Sardinoides amblyostoma by Von der Marck (1876). 
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   Plio-Pleistocene 'Sunda orogeny'  
A widespread Plio-Pleistocene compressional event that affected most of Sundaland is commonly referred to 
as the 'Plio-Pleistocene orogeny'. (Smit Sibinga 1932, 1933, Westerveld 1952).  It caused most of today's 
young surface anticlines on Sumatra, Java, Kalimantan and offshore basins like Natuna and the Malay basin.  
 
Many of these young reverse faults appear to be inversions of Paleogene rift-bounding faults, although very 
few of the most prominent N-S trending rift margins in Sumatra and offshore NW Java have been inverted. 
The remarkable style of anticlinal inversion of half-grabens that is common in the Sumatra basins, was termed 
'Sunda folding' by Eubank and Makki (1981; see also Harding 1983). 
 
In the Sumatra back-arc region the trend of most of these young anticlines is WNW-ESE, i.e. at an angle with 
the NW-SE trend of the Barisan Range (Figures II.1.9, II.2.5). These backarc anticlines have been interpreted 
as en-echelon folds associated with the Great Sumatra left-lateral fault system (Wilcox et al 1973), possibly as 
decoupled strike-slip and compressional components of deformation within a broadly transpressive zone 
(Mount and Suppe 1992). 
 
It appears that neither the Late Paleogene rifting, nor the Plio-Pleistocene compression/ inversion trends have 
a simple genetic relationship with the volcanic arc. 

 
 

Figure II.2.5. Structure map of Sumatra, showing Great Sumatra wrench fault in the Barisan Range and 
anticlinal axes in the backarc areas, which are at an angle to the Barisan trend (Wilcox, Harding and 
Seeley, 1973). 

 
 
  Sumatra oil and gas fields 
Sumatra has long been Indonesia's most important hydrocarbon province, with oil and gas production from the 
North, Central and South Sumatra 'back-arc' basins since the late 1800's. Oil and gas seeps are also known 
from forearc areas (oil in Bengkulu basin, gas in offshore forearc region), but no commercial deposits have 
been identified here. 
 
Most oils are sourced from lacustrine and coaly facies in Paleogene rift basins, and are trapped in anticlinal 
structures formed during the 'Plio-Pleistocene orogeny'; other traps drape over paleotopographic highs (e.g. 
Harsa 1978). 
 
The distribution of oil and gas fields in Sumatra is very uneven, with 'sweet spots' and areas with no 
hydrocarbons. This is controlled primarily by the distribution of source rocks, i.e. syn-rift Eocene-Oligocene 
lacustrine shales and the volumetrically less important but more widespread Late Oligocene- Miocene coals. 
Oil and gas fields are therefore either directly above the syn-rift source kitchens, or a short migration distance 
(~50km) away from these. 
 
Remarkably, the North and South Sumatra basins have common seeps and numerous small to medium size 
fields, that were found early in the exploration cycle (late 1800's). The Central Sumatra basin has no surface 
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seeps, but contains the largest oil fields and by far the largest total reserves, which were first discovered 
relatively late (1940's)  (Figure II.2.6). 
 

 
 

Figure II.2.6. Oil and gas seeps on Sumatra (Link 1952). Seeps are common in the North and South Sumatra 
basins, but not in Central Sumatra where the largest oil fields are located. 

 
Three major and two minor oil-gas plays are found across Sumatra:  
1. Initial oil exploration in the late 1800's and early 1900's focused on drilling the easily identifiable surface 

anticlines, many of them with surface seeps. These targeting the relatively shallow Middle-Late Miocene 
sandstone reservoirs of the 'regressive' basin phase and drilling stopped after the Telisa/ Gumai shales were 
reached.  Many fields were discovered in this paly in the North and South Sumatra basins, but by present-
day standard most of these are relatively small. By the 1940's all anticlines had been tested and most fields 
were depleted. 

 

2. A deeper and volumetrically most important, play is in Late Oligocene- basal Miocene fluvial-deltaic 
sandstones of the 'transgressive' part of the basin evolution, in anticlinal structures. It was first discovered 
accidentally by NKPM/Stanvac, by drilling 'too deep' through the thick Early Miocene marine shale section 
over Christmas in 1922 at the Talang Akar-Pendopo field in S Sumatra  (~400 MBO cumulative production 
from the Talang Akar Fm). 

 

The first discovery in the Central Sumatra basin was in 1939 in the Lirik field, is in the 'transgressive clastics' 
play. The largest fields oil fields in Sumatra are the giant 3-5 billion barrels Duri and Minas fields in C 
Sumatra, discovered in 1941 and 1944. 

 

3. A third play, which required seismic data as it could not be explored from surface anticline mapping, is in 
Early- Middle Miocene reefal carbonate buildups, and was a main focus of 1970's- 1980's exploration. The 
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Arun field in N Sumatra, discovered in this play in 1971, was one of Indonesia's largest gas fields, but is now 
largely depleted.  

 

4. Fractured and weathered Pre-Tertiary basement, has generated interest since the mid-1980's, but volumes 
have been relatively minor.  

 

5. Sandstones in Eocene- Oligocene syn-rift section. Only a few minor accumulations were tested. The 
lacustrine 'Brown Shale' in the synrift section is a potential unconvential oil shale target.  

 

 
 

Figure II.2.7. North-South stratigraphic cross-section of Arun gas field, North Sumatra, with depositional 
facies.(Djamil 1988). Early- Middle Miocene reefal limestone buildup with thickness up to ~370m. Thickest 
and highest percentage of reefal facies in South (= windward side?)  

 
 
  Sumatra coal 
Sumatra is home to the largest coal mines of Indonesia. The most important coal deposits are in the Middle- 
Late Miocene of the South Sumatra basin, but coal is also mined from the Eocene of the Ombilin intermontane 
basin in the Barisan Mountains and in small mines in the Miocene of the onshore Bengkulu Basin in the SW 
Sumatra fore-arc zone. 
 
Coal in Sumatra is present in three or four formations, in order of importance: 
1. Middle - Late Miocene of the 'regressive phase' of the South Sumatra Basin: mined extensively in the Muara 

Enim area; 
2. Late Eocene -Oligocene in the late rift phase of the Central and South Sumatra basins and the Ombilin 

basin: mined in the Ombilin basin since the late 1800's; 
3. Early Permian coal in the Mengkareng Formation in the West Jambi area: thin, non-commercial, but of 

interest due to its association with plant fossils of the Cathaysian 'Jambi Flora'. 
 
Mining in the Ombilin coal mines started in 1892,  operated by the colonial government, and these have been 
in continuous production since then. Coal is produced from three major seams (A,B,C; 1-5m thick) in the 
Eocene Sawahlunto Formation. Some of these have been in production since the late 1800's, operated mainly 
by the national government.  
 
The other long-running, government operated coal mine is in the Lematang/ Tanjung coal fields of South 
Sumatra. It started at the Bukit Asam coal mine South of Muara Enim in 1916, and is still operational today. 
Coals are mined from the Middle- Late Miocene Middle Palembang Formation (= Muara Enim Fm). The 
formation is ~700m thick and contains ~90m coal in 11-12 horizons (Mannhardt 1921, Ziegler 1921, 
Schurmann 1922). The four main coal horizons are, from old to young: Merapi (D; 8-10m), Petai (C; 5-8m), 
Suban (B; 7-10m) and Mangus (A; 14-22m). A recent review of coal distribution and characteristics in the 
Muara Enim area is by Sanusi et al. (2014). 
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Figure II.2.8. Panorama of the Ombilin coalfield area. Coal-bearing Eocene formations (yellow, marked P, Q, 
R.) overlie Permian limestone and Pretertiary  igneous rocks (Verbeek 1877). 
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II.3. Sumatra - Forearc 
 

The Sumatra forearc is the region between the Sunda volcanic arc and the offshore accretionary prism, in a 
zone of oblique convergence between the Northward subducting Indian Ocean (~65mm/year) and the 
Sundaland margin at Sumatra. An elegant recent review of the Sumatra forearc region is by McCaffrey (2009). 
 
The forearc region overlies a North-dipping subduction zone. Depths to the top of the subducting Indian Ocean 
Plate ranges from about ~6 km at the trench to ~40 km at the shoreline, to >100 km below the volcanic arc. 
(e.g. Klingelhoefer et al, 2010). 
 
The Sumatra forearc region is underlain by continental or accretionary crust of the Eurasia/ Sundaland margin, 
presumably mainly part of the the West Burma- Woyla magmatic arc terrane that collided with Sundaland 
around ~80-90 Ma. (Barber 2000, Zahirovich et al. 2016). Classic studies of the Cenozoic evolution of the 
offshore forearc region include Beaudry and Moore (1981, 1985), Berglar et al. 2010, 2017). 
 
As already noted by Hamilton (1979) and Karig et al. (1980), despite the proximity to a major convergent plate 
margin, there is little or no compressional deformation in the upper plate of the forearc region (except in the 
accretionary prism). Over 90% of the convergence between the Eurasian and Indian Ocean plates is absorbed 
at the trench/ distal accretionary prism and the thrusting of off-scraped sediments in the accretionary prism. 
 
The northern part of the offshore forearc has been investigated in great detail recently after the 26 December 
2004 mega-earthquake and tsunami offshore Aceh (e.g. Seeber et al. 2007, Sieh 2012, etc.). 
 
 

 
 
Figure II.3.1 . Sumatra forearc region, showing positions of major faults and islands  (Milsom 2005). 
 
 
  Indentation of the Sunda Trench, indentation, and accretionary prism 
The Sunda Trench (water depths of >6000 m in the South, <5000m in the North), displays a distinct change in 
trend between 96°E and 97°E, looking like a major indentation of the trench off Central Sumatra. This was 
termed the 'Nias Elbow' may have been caused by the  collision/subduction of the 2 km high Investigator 
Ridge (Milsom 2005, Figures II.3.1, II.3.2, Lange et al. 2010).  
 
This area of indentation of the trench corresponds with a narrower accretionary accretionary prism, and which 
is also the sector with more highly uplifted parts of the prism, which now form the Mentawai islands (Simeulue, 
Nias, Siberut, Pagai).  



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

20

 
 
Figure II.3.2 . Sumatra forearc area, showing distinct indentation of the trench South of the Mentawai islands. 

This is most pronounced at the 'Nias Elbow' and is probably caused by collision/ subduction of large Indian 
Ocean seamounts and the Investigator and 97°Fracture Zones (Milsom 2005) (Google map). 

 
  Accretionary prism 
The accretionary prism inboard of the Sunda Trench is ~180km wide in the segment off northermost Sumatra, 
but narrows to <125 km near Simeulue and islands further South (Frederik et al. 2015, 2016) (see also Figure 
II.3.2). 
 
Thrusting within the prism is as landward-dipping faults/ folds at the trench side, steepening and increasing in 
age in landward direction (Figures II.3.3, II.3.4; Moore and Karig, Karig 1977, Frederik et al. 2015). Along parts 
of its length seaward-dipping thrusts at the landward side have been interpreted (Mukti et al. 2012), but some 
or all of these could be the expression of the Mentawai strike-slip system that runs immediately landward of 
the accretionary prism.  
 
The age of imbricational deformation decreases upward and in the direction of the trench, and there probably 
also is systematic oceanward younging of the unconformity that separates the imbricated series from overlying 
little-deformed bathyal sediments of intra-slope/piggy-back' basins (Karig et al. 1980). 
 
On Nias island the oldest 'post-Oyo melange' Nias beds lack calcareous microfossils, indicating deposition 
below the Carbonate Compensation Depth, and are probably of Early Miocene age (Moore et al. 1980). 
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Figure II.3.3 Diagrammatic cross-section through the accretionary prism of Sumatra (Moore and Karig 1976). 
 
Schluter et al. (2002) suggested the presence of two accretionary wedges: an older (Late Oligocene) inner 
Accretionary wedge I at the landward side and Neogene-Recent outer Accretionary wedge II. Wedge I forms 
the highest elvations of the accretionary systems. 
 

 
 

Figure II.3.4. Interpretation of SW-NE seismic line offshore SE Sumatra, showing part of the accretionary 
prism of imbricated sediments, overlain by post-deformational slope basins with deep marine sediments, and 
the Mentawai Trough intra-slope basin on continental crust of the Sumatra margin upper plate (Djajadihardja 
et al. 1999). 

 
 
.. Forearc basins 
As already noted by Hamilton (1979), despite the position close to a convergent plate margin, there is little or 
no compressional deformation in the upper plate of the forearc region (except in the accretionary prism). 
Instead structuring is dominated by strike-slip and extension. Most of the shortening between the Eurasian and 
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Indian Ocean plates is absorbed at the trench, as reflected by the thrusting of off-scraped ocean floor 
sediments in the accretionary prism. 
 
The forearc regions appear to have undergone multiple episodes of Paleogene and Neogene rifting (Hall et al. 
1993), Paleogene rifting is well-developed offshore Bengkulu and other basins, which have >3-4 km of 
Cenozoic sediment fill and may be temporally related to extension in the Sumatra 'back-arc region.(Howles 
1986).  
 
The six main Cenozoic forearc basins of Sumatra are, from NW to SE, Aceh, Simuelue, Siberut, Bengkulu, 
Enggano and Mentawai. (Figure II.3.4) 
 
A significant Early Miocene unconformity/ basin inversion event has been suggested by several authors (e.g. 
Samuel and Harbury 1995, 1997). 
 
 
  Mentawai Fault zone 
The oblique convergent setting of the Sumatra forearc region caused NW-SE trending, right-lateral strike-slip 
faulting.  One of these faults is the ~600km long, right-lateral wrench fault zone immediately behind the 
accretionary prism offshore West Sumatra, and which was named Mentawai Fault Zone by Diament et al. 
(1992) and Malod et al. (1993, 1996). It runs closely along the thrust front of the accretionary prism and may 
follow the continent- ocean boundary (Zen 1993)  (Figures II.3.1, II.3.4, II.3.5). 
 

 
 

Figure II.3.4. The Sumatra fore-arc today is a 'sliver plate' between the onshore Sumatra and offshore 
Mentawai right-lateral fault zones. Cenozoic forearc basins: 1- Aceh, 2- Simuelue, 3- Siberut, 4- Bengkulu, 
5- Enggano, 6- Mentawai. (part of Noda et al. 2017 figure). 

 
Today the entire forearc area between the Melawai Fault zone and the Great Sumatra fault moves as a 
separate microplate or 'sliver plate' along most of Sumatra. 
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Figure II.3.5. Most of the Sumatra forearc is a tectonic sliver plate between the Mentawai and Great Sumatra 
Fault zones. The Mentawai Fault zone probably follows the margin of continental crust, Sumatran FZ follows 
the volcanic arc. 

 
 
  Mentawai Islands 
The Mentawai islands (Simeulue, Nias, Siberut, Pagai, Enggano, etc.) between the West coast of Sumatra 
and the Sunda Trench are generally interpreted as the emergent parts of the Sunda accretionary prism (Karig 
et al. 1980, Moore?, Harbury and Kallagher 1991). Rocks are dominated by complexly imbricated, 
predominantly NE-dipping Eocene- Early Miocene deep marine sediments, with common diapyric 
remobilization features.  
 
There are also blocks and slivers of ophiolitic rocks, presumably fragments of Indian Ocean floor crust. Gabbro 
from the East Simeulue ophiolite gave Late Eocene K-Ar ages (~35.4, 40.1 Ma; Kallagher 1990). This is close 
to the age of a red radiolarian chert sample from ophiolitic basement, interpreted to be of Middle Eocene age 
(Ling and Samuel 1998).  
 
Imbricated sediments are unconformably overlain by less deformed ?Middle Miocene- Pliocene deep marine 
sediments. (Djamal et al. 1995, Aribowo et al. 2014, 2015; e.g. Figure II.3.6). These ages probably vary along 
the accretionary complex.  The exposed parts of the Sumatra accretionary complex probably represent older 
sediment imbrication than the parts of the accretionary prism closer to the trench, where this underthrusting is 
happening today. 
 
 

 
 

Figure II.3.6. Historic cross-section of the western part of Nias Island, showing steeply dipping Miocene(?) 
sediments, unconformably overlain by uplifted Pliocene? limestone (Verbeek, 1876). 
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  Oil and gas seeps, hydrocarbon exploration 
Like other forearc regions, the Sumatra forearc region has low heat flows (e.g. Lutz et al. 2009). This means 
that areas with adequate thermogenic petroleum system are absent or very limited in the Sumatra forearc (e.g. 
Specht et al. 2000).  This is probably the main reason why hydrocarbon prospectivity of the region is perceived 
to be low, because most other play elements (source facies, carbonate and clastic reservoirs, structure, etc.) 
appear to be largely similar to the prolific 'back-arc' basins of Sumatra, which have unusually high heat flows.  
 
A number of hydrocarbon exploration wells were drilled in several rounds: Jenney group (1969-1974, Hariadi 
and Soeparjadi 1975), Union Oil (1968-1978; Rose 1983) and Caltex (1996-?; Specht et al. 2000). Several of 
the wells tested methane gas, but none were deemed to be commercial accumulations. 
 
In the offshore area active gas seepage has been identified on modern seismic lines and core sampling (Lutz 
et al. 2010, Siegert et al. 2011, Ardhyastuti et al. 2017). Most of the gas encountered in forearc basin wells is 
biogenic gas, which mostly reflects the traditionally low geothermal gradients in the forearc (Dobson et al. 
1998).  Oil seeps have long been known from the onshore Bengkulu basin (e.g. Figure II.2.6). 
 
 
  Sunda Straits 
The Sunda Straits basin, also called Semangka Graben, is commonly viewed as a very young transtensional 
pull-apart basin at the SE termination of the Great Sumatra Fault zone (Figure II.3.7)  (Huchon and Le Pichon 
1984, Malod et al. 1995, Lelgemann et al 2000, Schluter et al. 2002, Mulyana 2006). 
 
Suggested ages of the onset of transtension include latest Miocene (Lassal et al. 1989) or Early Miocene 
(Schluter et al. 2002; too old?).  
 

 
 

Figure II.3.7. Sunda Strait pull-apart basin at the SE end of the Great Sumatra Fault Zone (Malod et al. 1996). 
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One deep, 1970's oil exploration well in the Sunda Straits graben reportedly penetrated 3 km of Pleistocene 
sediments (Mike Scrutton, pers. comm.), suggesting much of the subsidence in the Sunda Straits pull-apart 
basin(s) is quite young, and possibly still active. 
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 II.4. Sunda Shelf (incl. 'Tin Islands', Karimata) 
 

The Sunda Shelf is part of the relatively stable core of 'Sundaland', an area of Paleozoic and older continental 
terranes (Indochina- East Malaya- SW Borneo?) that amalgamated with SE Asia by Late Triassic time. On the 
islands Pre-Tertiary rocks outcrop extensively, or are covered by only a thin veneer of Quaternary fluvial and 
shelfal relict sediments. Except for the areas of Late Paleogene-Neogene basins like the Malay, Natuna and 
Gulf of Thailand basins it has mainly been an area of erosion and non-deposition since the Jurassic. 
 
The Sunda Shelf today is a broad, relatively flat, shallow epicontinental sea, that is essentially a peneplained 
land area that was exposed during Pleistocene glacial lowstands and was drowned during the Holocene 
sealevel rise of ~120m. The stepwise flooding of the Sunda plain since ~13,500 years ago is described in 
papers from Sonne cruises by Hanebuth and Stategger (2003, 2004) and Hanebuth et al. (2000, 2009). 
 
During the Last Glacial Maximum between ~16-22 ka (and probably also during earlier Pleistocene lowstands) 
much of the exposed Sunda shelf was covered by tropical rainforest, as suggested by pollen records (Sun et 
al. 2000, Wang et al. 2007, 2009). Temperatures were slighly cooler, but there was no decrease in humidity 
that was significant enough to prevent rainforest vegetation. 
 

 
 
Figure II.4.1. Sunda shelf with drowned incised river valleys that connect to major rivers on Sumatra and West 

Kalimantan (Molengraaf, 1922) 
 
A pattern of Late Pleistocene relict incised river valleys, draining from Sumatra and Borneo into the South 
China Sea, was discussed by Molengraaff (1919), Kuenen (1950), Hanebuth et al. (2000), Sathiamurthy and 
Rachman (2017), Hantoro (2018), etc. (Figures II.4.1, II.4.2). These formed during the Last Glacial Maximum 
of ~18,000 years ago, when sealevel was ~120m below present-day level. 
 
Over the Penyu Basin (Malaysian part of the Sunda Shelf) the average depth to the Late-Pleistocene exposed 
surface is 53- 64m below present-day MSL, with ~16- 50m of valley incision (Rahmad et al. 2016). 
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Figure II.4.2. The Sunda Shelf and Java Sea are drowned land areas that were exposed during Pleistocene 
glacial lowstand intervals, developed large incised drainage systems of rivers flowing to the South China 
Sea and Flores Sea (Hantoro 2018).  

 
  Sunda shelf basement 
Not much is known about the composition of basement rocks of the submerged Sunda shelf. On Bangka and 
Belitung islands the oldest rocks are Late Paleozoic mica schists and low-metamorphic metasediments of the 
Pemali Group (U Ko Ko 1986). They are isoclinally folded, steeply dipping, WNW-ESE trending (and generally 
south-dipping?) turbiditic clastics of Permian- Middle Triassic age, with basalts and thin limestones and thin-
bedded radiolarian cherts (Figure II.4.3). Some serpentinite has been reported as well.  
 
These intensely folded beds are unconformably overlain by gently folded Upper Triassic Tempilang Fm 
sandstones and are intruded by large 'post-collisional 'granite intrusives of latest Triassic age (possibly also 
Early Jurassic), many of which are associated with tin mineralization (see below). 
 
Rare fossils in the highly folded basal series are mainly of Permian age, but also includes some Triassic 
(Norian) fauna: 
- Lower Permian cassiteritized ammonoid Agathiceras sundaicum from the Lenggang district, Belitung 

(Kruizinga 1950). This was deemed to be more likely of lower Middle Permian age by Fontaine (1989); 
- Permian fusulinid foraminifera Fusulina and Schwagerina in white silicified limestone bands in 'flysch' series 

(De Roever 1951); 
- In SE of Belitung island rare Permian plant assemblages provisionally identified by Jongmans as Cathaysian  

flora with Gigantopteris (Van Overeem 1960); 
- Fragment of a straight nautiloid Neorthoceras at Kelapa Kampit, NE Belitung, suggests Early-Middle Permian 

age (Archbold 1983); 
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- Crinoid stems in magnetite-cassiterite ore body at Selumar (East Belitung) assigned to Moscovicrinus, and 
believed to be of E Permian age Hosking et al. 1977). 

- Radiolaria in folded cherts of Belitung  'probable Late Paleozoic age (Hinde, in Verbeek 1897). 
- Late Triassic (Norian?) corals, calcareous sponges and crinoids from low-metamorphic limestone in folded 

phyllite-quartzite section at the Lumut mine on Bangka (De Neve and De Roever 1947). The presence of 
Triassic beds in the folded Pemali series also appears to be supported by the (poorly documented) presence 
of bivalve mollusc Daonella (Westerveld 1941).  

 
These intensely folded rocks can be interpreted as an accretionary complex of Paleo-Tethys ocean-floor and 
continental margin material, imbricated before and during the Middle-Late Triassic collision with the Sibumasu 
terrane (Hutchison1994, Barber and Crow 2009).  
 
A poorly known but potentially important occurrence of 'pebbly mudstones'/diamictites with granitic pebbles 
near Toboali in SE Bangka (Zwartkruis 1962, U Ko Ko 1986) may represent glacial deposits and, if so, would 
link this to the margin of the Sibumasu terrane. 
 
This Pemali complex is unconformably overlain by gently folded, probably Tempilan Formation sandstones 
and shales with poorly preserved latest Triassic- earliest Jurassic 'Bintan flora' on SW Bintan Island 
(Jongmans1951, Wade-Murphy and Van Konijnenburg 2008). This stratigraphy and flora suggests affinities 
with the Malay Peninsula and NW Kalimantan. 
 
Cretaceous and Tertiary deposits are absent or very thin in the Sunda Shelf region. 

 
 

Figure II.4.3. SW-NE cross-sections across islands of Kundur and Batam (top) and Singkep and Lingga 
(bottom), showing imbricated Permo-Carboniferous meta-sediments, overlain by less-deformed Triassic 
clastics and intruded by Late Triassic granites (Bothe, 1928) 

 
Gravity maps over the Sunda shelf show distinct and continuous bands that may be used to link the geology of 
East Sumatra with that of SW Kalimantan (Figure II.4.4 free-air satellite gravity map and the Bouguer gravity 
map on the front cover; from www.bandaarcgeophysics.co.uk/WestIndo_lines/3D-BA267v2.jpg). Several 
authors (Hall, Metcalfe, Morley 2012, Satyana, etc.) postulated a major Cretaceous-age N-S suture zone 
across the Sunda shelf, between the Indochina/ West Sumatra block in the West and SW Borneo block in the 
East, but no obvious discontinuity can be seen on this geophysical data that would suggest a major terrane 
boundary. 
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Figure II.4.4. Sunda Shelf- Java Sea part of IUGG 2003 Gravity anomaly map of Indonesia, compiled from 
land Bouguer values and Free-air in the marine area. Showing apparent continuity of geology between SE 
Sumatra and South Kalimantan. 

 
 
 
  Tin islands 
The main economic interest of the Sunda Shelf region is in the tin deposits around Bangka and Belitung 
(Billiton) islands off the NE coast of Sumatra, which extend to the islands of Lingga and Singkep, NE Sumatra 
and probably extending to the Karimata islands off SW Kalimantan (Sarmili 1998, 1999, Setijadji et al. 2014, 
Batchelor 2015). These tin deposits are part of the SE Asia tin belt that stretches for ~3000km from Myanmar 
through West Thailand and the Malay Peninsula Main Range granites to Bangka- Belitung and possibly further 
East (Soeria-Atmadja et al. 1986, Schwartz et al. 1995). 
 
Numerous papers have been published on the tin deposits of the Indonesian 'Tin Islands Bangka, Belitung and 
others, dating back to the 1800's. Tin mining has been ongoing since the at least the early 1700's on Bangka, 
with much of the early mining involving Chinese contract laborers. On Belitung full-scale tin mining started with 
the creation of the 'Billiton Maatschappij' in 1860, after several small-scale operations. The first offshore 
dredging started off Belitung in 1938.  Indonesia has produced ~15% of all tin mined in the world, but tin 
reserves are largely depleted today. 
 
  Primary tin mineralization 
Primary tin (cassiterite) deposits formed in and around 'post-collisional 'granites' with Sn-W-Sb minerals of 
Late Triassic age (mainly 200-220 Ma), possibly also including Early Jurassic; Priem et al. 1975, Jones et al. 
1977). A predominatly Norian age of the Bangka and Belitung tin granites seems well established: Priem and 
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Bon (1982) noted that most radiometric ages of are in the 214-217 Ma range, while the latest dating from 
Bangka granites are zircon U-Pb ages of ~225 and ~220 Ma (Ng et al. 2017). 
 
The Bangka tin granites are mainly biotite granites, and include both hornblende-bearing (previously I-type) 
and hornblende-barren (previously S-type) granites, apparently randomly distributed, and are geochemically 
similar to the Malaysian Main Range granites (Ng et al. 2017). They formed during excessive thickening and 
heating of continental crust after the collision of the Indochina and Sibumasu continental plates along the 
Paleotethys suture. 
 
The Indonesian tin granites that are at the SE end of the long SE Asian tin belt, which extends from Northern 
Myanmar through West Thailand and West Malaysia (Hutchison 1983, Pitfield 1987, Schwartz et al. 1995, 
etc.).  There is also a second, more western belt of tin-bearing granites of Late Cretaceous age that extends 
from northern Peninsular Thailand and Myanmar to the western Malay Peninsula and probably extending into 
North Sumatra (~80 Ma Hatapang granite; Hamidsyah and Clarke 1982, Johari 1988). 
 
Primary tin deposits of the Tin islands occur as cassiterite-bearing hydrothermal veins in and around Late 
Triassic granite plutons. Veins are usually in country rocks of isoclinally folded, steeply dipping Permian- 
Triassic marine metaclastics with radiolarite beds of the Pemali Group. Only a few of these primary vein 
systems were mined commercially on Bangka island (Groothoff 1916, Wing Easton 1937, Adam 1960, Meyer 
1975, U Ko Ko 1984, Schwartz and Surjono 1990,1995). 
 
  Pleistocene tin placer deposits 
Most of the tin ores (>95%) has been extracted from onshore and offshore Quaternary alluvial placer deposits, 
that formed from chemical weathering and erosion of the granites and surrounding mineralized zones (Figures 
II.4.5, II.4.6).  
 
Tin miners on Bangka distinguished two types of alluvial tin-bearing deposits (Aleva 1985): 
1. 'Kulit': relatively in-situ 'eluvial' and 'colluvial' residual concentrations of cassiterite from weathered granites 

and mineralized aureoles, in interfluve hilly areas and on valley slopes; 
2. 'Kaksa': eroded and transported cassiterite, concentrated as placer deposits near the bases of incised fluvial 

drainage channels. These are the largest and richest of tin deposits. Most of the valleys in which the placers 
formed probably originated during glacial lowstand periods when sealevel was at least 30-50m lower than 
today 

 
Economic cassiterite placers appear to be limited to an area within 15 km from the contacts with granitic 
mother rocks, with the largest number of known tin placers ~5-12 km from granites (Kanayama 1973).  These 
deposits are now largely depleted. 
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Figure II.4.5. Distribution of main cassiterite placer deposits (black) and main exposed Late Triassic granitoid 
plutons of Bangka and Belitung (Aleva, 1985). These tin-bearing valley-fills continue offshore. 

 
The tin placer deposits appear to be in similar stratigraphic positions on the Indonesian tin islands and along 
the western Malay Peninsula, i.e. primarily in latest Pliocene- Middle Pleistocene 'Old Alluvium' and 
Transitional beds that overlie highly weathered bedrock. Late Pleistocene- Holocene 'Young Alluvium' is 
generally barren of tin (Batchelor 1986, 1988). Present-day depositional environments are apparently 
unfavorable for tin placer formation. 
 
 

 
 

Figure II.4.6. NW-SE cross-section from Singkep- Cebia to Bangka island, showing steeply dipping Permo-
Triassic basement metasediments, intruded by Late Triassic granitoids, overlain by thin Miocene sediments 
and a Pleistocene Alluvial Complex of 30-45m deep tin-bearing incised valleys and very thin Late 
Quaternary sediment cover (Aleva, 1973). 
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Figure II.4.7. Example of distribution of channelized tin placer deposits (black) on Singkep Island, extending 
from onshore to offshore SE (Aleva 1985). 

 
 
   Billitonites tektites 
One interesting aspect of Belitung geology is the presence of Middle Pleistocene 'billitonites' at the base of the 
tin-bearing placer deposits. These are black glassy spheres up 5 centimeters in diameter that formed at the 
'Australasian' asteroid impact in mainland SE Asia at ~0.8 Ma, and rained over much of SE Asia and Australia 
(Figure II.4.8). Papers on Belitung tektites include Van Dijk (1879), Wichmann (1893), Verbeek (1897), Krause 
(1898), Hovig (1923) Wing Easton (1915, 1921) and Koomans (1938). 
 
 

            
 

Figure II.4.8. 'Billitonite' tektites from Belitung Island. Left:Two sides of same tektite, showing one side with 
more grooved surface (Von Koenigswald 1960). Right: Billitonite affected by ablation melting, leaving small 
'table' remnants, with right reconstruction of the original outline (Koomans 1938).  
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II.5. Natuna, Anambas 
 

This chapter II.5 on the Natuna area contains127 publications, most of which are on oil and gas exploration 
and fields in the Cenozoic West and East Natuna basins. 
 
The Natuna area forms the northern edge of the Sunda shelf. During much of Cretaceous time and was most 
likely an active margin that faced Paleo-Pacific Ocean subduction. The mid-and Late Cretaceous (~?110-70 
Ma) granites along this margin have been viewed as plutons of a magmatic arc that formed the westerly 
continuation of the Cretaceous active continental margin of NW Borneo, and which continues further NW into 
the Yanshanian granite belt of SE China (West-dipping Paleo-Pacific subduction) (Figure II.5.1).  
 

 
 

Figure II.5.1. Cretaceous continental margin magmatic arc, from SE China, SE Vietnam, Natuna into Borneo, 
reflecting westward subduction of Paleo-Pacific Ocean (Zahirovic at al. 2014). In all these areas magmatism 
appears to stop around ~85 Ma. 

 
Natuna island is on the N-S trending Natuna Arch basement high, which is part of the non-extended Sunda 
Shelf, and formed a long-standing high between the Cenozoic  West and East Natuna basins. Its core is 
composed of the intensely folded Jurassic- Cretaceous Bunguran Fm deep marine clastics and volcanics with 
radiolarian cherts and Jurassic- Cretaceous gabbros-serpentinites (Bothe 1928, Haile 1970, Hakim 2004, etc.). 
It looks very similar to the 'Danau Formation' of Central Kalimantan (Bothe 1928), and both probably represent 
similar (or the same) Jurassic-Cretaceous forearc active margin complexes.  
 
The highly deformed Pre-Tertiary rocks of the Natuna- Anambas area were intruded by Late Cretaceous 
granites (with ~73- 86 Ma K-Ar ages; Haile and Bignell 1971), one of which forms the highest mountain on the 
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island of Natuna Besar (Mt. Tanai; 1035m). This Mesozoic basement complex is unconformably overlain by 
thin Oligocene- Miocene fluvial sediments on Natuna Island, but signicant Tertiary basins developed in the 
surrounding offshore areas. 
 
Crustal scale seismic summarized by Granath et al. (2012) is compatible with the interpretation of underlying 
accretionary prism and magmatic arc crust in the Natuna area, with a crustal thickess of 25 km in the East to 
35 km in the West. West-dipping planar fabric under the East Natuna Basin is compatible with a Mesozoic 
forearc above a West- dipping subduction zone. 
 
The geology of the Anambas islands SW of Natuna Besar is very similar to Natuna Besar, with Cretaceous 
Anambas Granite (probably Late Cretaceous) intruded into melange/ oceanic accretionary complex of strongly 
folded Matak Fm (with NW-SE axes; Samodra 1995). 
 
  
  Tertiary petroleum basins- Natuna 
The Natuna islands are bordered on three sides by Oligocene rift basins, the Malay- West Natuna basin in the 
WNW, the South China Sea in the North and the East Natuna basin in the NE  (Figures II.5.2, II.5.3). 
 

 
 

Figure II.5.2. Structural elements and basins around Natuna Island. 
(from Herman Darman, https://upload.wikimedia.org/wikipedia/commons/6/6a/Natuna_geological_map.JPG 
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Figure II.5.3. Chronostratigraphic chart of the West and East Natuna basins and the Luconia region in NW 

Sarawak, showing proven oil and gas occurrences (Darman 2017, modified from Wirojudo and 
Wongsosantiko (1995). 

 
   West Natuna Basin 
The West Natuna Basin is located West of the Natuna Arch and WNW and West of Natuna island. It is an 
intra-continental rift system that is composed of several sub-basins (Anambas, South Kakap, Anoa, Penyu), 
which generally exhibit half-graben geometries (Figure II.5.4). The Late Eocene- Recent basin fill is mainly in 
non-marine and very shallow marine facies.  
 
The West Natuna basin is connected to the large Malay Basin system to the West. It is commonly described 
as an Eocene-Oligocene transtensional basin, that was subjected to multiple Middle Miocene- Recent right-
lateral transpression/ inversion events, peaking in Late Miocene time (Daines 1985, Ginger et al. 1993, 
Fainstein and Meyer 1997, Darman 2017). 
 
Hydrocarbon exploration and production focused on Late Oligocene- Miocene fluvial-deltaic clastic reservoirs, 
mainly in young (Middle-Late Miocene) inversion structures (Figures II.5.4, II.5.5).  
 

 
 
Figure II.5.4. West- East cross-section of West Natuna basin showing common inversion of half-grabens 

around Middle Late Miocene boundary (Light green formation at top is post-inversion Late Miocene- 
Pleistocene Muda Frmation  (Simabrata et al. 2016). 
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Figure II.5.5. Diagrammatic mdel of Middle Eocene- Oligocene half-grabens of the Bawal Graben area, West 
Natuna Basin, inverted in Early-Middle Miocene time. SE1 =M-L Eocene syn-extension, SE2= Late Eocene- 
Early Oligocene extension, SE3 = Late Oligocene syn-extension. SI 1-3 = Early-Middle Miocene syn-
inversion phases; PIn = Post-inversion Muda Formation (Jagger and McClay, 2018). 

 
 
   East Natuna Basin 
The East Natuna basin may be viewed as the west flank of the greater Sarawak Basin (Bunguran Trough; 
Mujito et al. 1995), and shows many similarities with the Nam Con Son basin to the North (offshore Vietnam) 
(Darman 2017). The basin shows a N-S trending series of basement highs and lows that parallel the N-S 
trending Natuna Arch. The main rift event here may well be younger (Early- Middle Miocene .e.g. Raharja et 
al. 2013).and of different orientations than in the West Natuna basins. 
 
The East Natuna basin differs from the West Natuna basin in that (1) it was not affected by young inversion 
tectonics, and (2) it has a more marine Miocene facies development, including widespread development of 
Middle- Late Miocene carbonate platforms on basement highs,capped by Late Miocene- Early Pliocene reefal 
buildups, several of which are gas bearing (e.g. Franchino and Viotti 1986, Bachtel et al. 2004). 
 
The East Natuna field, formerly known as the Natuna D-Apha field, was discovered in 1973 and is a very large 
gas field (>220 TCF). However, is was never developed due to the 71% CO2 content of the gas (67% in upper 
zones to 82% near base; Kraft and Sangree 1982). 
 
Gas fills most of the >1600m thick carbonate platform and reefal buildup of the Middle- Late Miocene Terumbu 
Limestone, with a vertical gas column of >1600m  (Figure II.5.6)  (Sangree 1981, Eyles and May 1984, May 
and Eyles 1985, Rudolph and Lehmann 1988, Dunn et al. 1996, ) 
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Figure II.5.6. The East Natuna gas field in the former Natuna D-Alpha block (Eyles and May 1984) 
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II. SUMATRA- SUNDA SHELF 
 

II.1. Sumatra - General, Onshore geology, Volcanism, Minerals 
 

Abdurrachman, M., M.E. Suparka, C.I. Abdullah, S. Piadhy & M. Latuconsina (2008)- Pre-Tertiary basement 
petrography: Suban Barat-1, South Sumatra. In: Sumatra stratigraphy workshop, Duri (Riau) 2005, Indonesian 
Association Geologists (IAGI), p. 115-125. 
(Suban 1910 shallow gas discovery, 180km NW of Palembang. W Suban 1 well drilled 479m of hydrothermally 
altered granite- from 2771-3006m, and mainly granodiorite with some spilitic basalt and marble between 3010-
3250m) 
 
Abe, E., S. Nishimura, T. Yokoyama, O. Tamada, S. Wirasantosa & A. Dharma (1980)- Gravity measurements 
in Sumatra, Indonesia. In: S. Nishimura (Ed.) Physical geology of Indonesia island arcs, Kyoto University, 
Japan, p. 165-188. 
 
Abidin, H.Z. (2008)- Pb-Zn-Ag deposits at Tanjung Balit, Limapuluh Kota Regency, West Sumatera. Jurnal 
Sumber Daya Geologi (JSDG) 18, 4, p. 253-263. 
(online at: http://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/247/227) 
(Epithermal Pb-Zn-Ag mineralization in district Limapuluh Kota, NNE of Padang, in metasediments of 
Tapanuli Gp/ Kuantan Fm (Permian). Veins up to 5m thick. Main ores sphalerite, chalcopyrite, pyrite, silver) 
 
Abidin, H.Z. (2010)- Characteristics of the Arai Granite associated with the iron ore and Zn-Cu-Pb deposits in 
Musi Rawas Regency, South Sumatera. Jurnal Sumber Daya Geologi (JSDG) 20, 3, p. 133-146. 
(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/167/162) 
(Cretaceous Arai Granite near Jangkat Village (SW of Jambi, S Sumatra), part of 'Rawas cluster' of 
mineralization. Intruded into Peneta and Rawas Fms. (or Kuantan/ Kluet Fm?). Tectonically part of 
'Cathaysian' W Sumatra Block. I-type granite associated with skarn-like Zn-Cu-Pb limestone replacement. 
Chemistry suggest Volcanic Arc or syn-collisional tectonic environment) 
 
Abidin, H.Z. & B.H. Harahap (2007)- Indikasi mineralisasi epitermal emas bersulfi da rendah, di Wilayah 
Kecamatan Bonjol, Kabupaten Pasaman, Sumatera Barat. Jurnal Geologi Indonesia 2, 1, p. 55-67. 
(online at: https://ijog.geologi.esdm.go.id/index.php/IJOG/article/view/28) 
(Bonjol gold prospect, Pasaman District, N of Padang, W Sumatra, several ore bodies in E Miocene age (9.3-
11.9 Ma; should be Late Miocene?;JTvG) altered rhyolitic volcanics of Gunung Amas Fm. Gold deposit 
probably of low sulphidation epithermal type) 
 
Abidin, H.Z. & B.H. Harahap (2007)- Prospek emas Bonjol bersulfida rendah di Wilayah Kecamatan Bonjol, 
Kabupaten Pasaman, Sumatera Barat. J. Teknologi Mineral dan Batubara 15, 42, p. 1-9. 
(Bonjol gold prospect paper, similar to above) 
 
Abidin, H.Z. & T. Suwarti (2005)- Petrology and gochemistry of the Neogene granite in the Kerinci Regency 
Region, Jambi. Majalah Geologi Indonesia (IAGI) 20, 3, p. 155-164. 
(Reprinted in 'Metalogeni Sundaland I (2014), p. 15-24. Mio-Pliocene Sungau Penuh granite pluton in Barisan 
Range, age 3.6- 13.9 Ma. S-type and transitional/ I-type granite, derived from island arc. Mineralization 
potential) 
 
Abidin, H.Z. & Suyono (2004)- Indication of mineral deposit in the Kerinci Regency Region, Jambi. Majalah 
Geologi Indonesia (IAGI) 19, 3, p. 173-185. 
(Reprinted in 'Metalogeni Sundaland I (2014), p. 3-13. Sulfide alteration in Hulu Simpang Fm volcanics ('Old 
Andesite') in Barisan Range W of Sungeipenuh, S Sumatra. Tied to granite with 3.6- 13.9 Ma fission track ages) 
 
Abidin, H.Z. &.H. Utoyo (2014)- Mineralization of the selected base metal deposits in the Barisan Range, 
Sumatera, Indonesia (case study at Lokop, Dairi, Latong, Tanjung Balit and Tuboh). Indonesian Mining J. 17, 3, 
p. 122-133. 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

39

(online at: http://jurnal.tekmira.esdm.go.id/index.php/imj/article/view/316/199) 
(Three types of base metal occurrences along Barisan Range: (1) skarn (e.g. Lokop, Latong, Tuboh) (2) 
sedimentary exhalative (sedex) (Dairi; in Kluet Fm) and (3) hydrothermal (Tanjung Balit; in Silungkang Fm) 
 
Acocella, V., O. Bellier, L. Sandri, M. Sebrier & S. Pramumijoyo (2018)- Weak tectono-magmatic relationships 
along an obliquely convergent plate boundary, Sumatra, Indonesia. Frontiers in Earth Science 6, 3, p. 1-20. 
(online at: https://www.frontiersin.org/articles/10.3389/feart.2018.00003/full) 
(Sumatra volcanic arc 48 active volcanoes; 46% within 10 km from dextral Great Sumatra Fault, which carries 
most horizontal displacement on overriding plate. Half of these show possible structural relation to GSF. Data 
suggest limited tectonic control of GSF on arc volcanism) 
 
Adam, J.W.H. (1915)- Korte mededeeelingen over Indische delfstoffen, Loeboek Soelassih, Mangani. Jaarboek 
Mijnwezen Nederlandsch Oost-Indie 43 (1914), Verhandelingen 2, p. 1-15. 
(‘Brief communications on Indies mineral deposits: Loeboek Soelassih, Mangani’.Young silver-gold deposits in 
W Sumatra. Lubuk Sulasih lead (galena) mineralization lenses in (Oligo-Miocene?) breccia-like andesite tuff 
with large limestone blocks (see also Crow et al. 1993- Solok quadrangle). Mangani black manganese-bearing 
silver-gold ores in up to 10m wide, N-S trending, steeply dipping breccia (1913-1914 fieldwork, funded by 
Mijnbouw Maatschappij “Aequator”, which acquired mining concession Equator in 1911)) 
 
Adhari, M.R. & R. Hidayat (2023)- A geological overview of the limestone members of the Woyla Group of 
Sumatra, Indonesia. J. Geoscience Engineering Environment Technology (JGEET) 8, 3, p. 189-195. 
(online at: https://journal.uir.ac.id/index.php/JGEET/article/view/12190/5600) 
(Jurassic- Cretaceous limestone units of Woyla group identified in many places in N Sumatra, Indonesia. 
Generally highly deformed. At least six microfacies. Previously unreported siliciclastic materials within 
limestone members?(not figured) (mainly literature review Bennett et al. 1981, etc.); no new (bio-)stratigraphic 
data; ‘Orbitolina’ illustrated on Fig. 8 is not Orbitolina- JTvG)) 
 
Adinegoro, U. & P. Hartoyo (1974)- Paleogeography of North East Sumatra. Proc. 3rd Annual Conv. 
Indonesian Petroleum Association (IPA), Jakarta, p. 45-61. 
(Broad Oligo-Miocene paleogeographic maps of N Sumatra onshore, E of Barisan Range, between Tamiang 
River to N and Toba-Asahan River to S. Eo-Oligocene sediments in NE Sumatra basin 5000-7000m thick. With 
discussion of N Sumatra geology and stratigraphy 
 
Adiwidjaja, P. & G.L. de Coster (1973)- Pre-Tertiary paleotopography and related sedimentation in South 
Sumatra. Proc. 2nd Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 89-103. 
 
Advokaat, E., M.L.M. Bongers, A. Rudyawan, M.K. Boudagher-Fadel, C.G. Langereis & D. van Hinsbergen 
(2018)- Early Cretaceous origin of the Woyla Arc (Sumatra, Indonesia) on the Australian plate. Earth Planetary 
Science Letters 498, p. 348-361. 
(online at: www.sciencedirect.com/science/article/pii/S0012821X18300463) 
(Original version in EPSL 487, p. 151-164, but retracted) (Intra-oceanic Woyla Arc formed above W-dipping 
subduction zone in E Cretaceous (~105-122 Ma?) and accreted to W Sundaland in mid-Cretaceous. Oceanic 
plate that existed between Woyla Arc and Sundaland now lost to subduction. Paleomagnetic results indicate 
Woyla Arc formed at equatorial latitudes, presumably on edge of Australian plate. Accretion of Woyla Arc to W 
Sundaland margin diachronous. Continuing convergence of Australia- Eurasia accommodated by subduction 
polarity reversal behind Woyla Arc, possibly recorded by Cretaceous ophiolites in Indo-Burman Ranges and 
Andaman-Nicobar Islands. Biostrat from limestones in Woyla Gp: (1) N Sumatra Lamno and Raba Lst Late 
Jurassic- E Cretaceous, (2) C Sumatra massive Indarung/Lubuk Peraku Limestone Aptian- E Albian) 
 
Advokaat, E., M. Bongers, D. van Hinsbergen, A. Rudyawan & E. Marshal (2017)- Paleomagnetic tests for 
tectonic reconstructions of the Late Jurassic- Early Cretaceous Woyla Group, Sumatra. EGU General Assembly 
2017, Geophysical Research Abstracts 19, EGU2017-4720, 1p.  (Abstract only) 
(Woyla Arc exposed in W Sumatra mainly basaltic- andesitic volcanics, dykes, volcaniclastics and limestones 
with volcanic debris, interpreted as fringing reefs. Interpreted as remnants of E Cretaceous intra-oceanic arc. 
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New preliminary paleomagnetic data from U Jurassic- Lower Cretaceous limestones suggest Woyla Arc formed 
near equatorial latitudes, precluding origin from Gondwana, and more likely intra-oceanic arc formed above 
SW dipping subduction zone in E Cretaceous, thrusted over W Sumatra margin in M Cretaceous) 
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73-76. 
('Some newer data on the ore deposits of Salida'. W Sumatra gold-silver mine) 
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('The ore mine Lebong Donok'. Gold-silver mine in Barisan Mts of SW Sumatra) 
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(online at: https://jurnal.fti.umi.ac.id/index.php/JG/article/view/276/99) 
(‘Petrogenesis study of tuff rocks using petrographic analysis in the Kasai Formation, Tungku Jaya area, Ogan 
Komering Ulu Regency, South Sumatra Province’. Petrography of Plio-Pleistocene pumice-rich Kasai Tuffs in 
S Sumatra) 
 
Afrilita, A. Idrus & I.W. Warmada (2021)- Geology and hydrothermal alteration of Tambulun Cu-Au skarn 
prospect in Sulit Air area, Solok district, West Sumatra province, Indonesia. Proc. 3rd Int. Conf. Global Issue 
for Infrastructure, Environment, and Socio-Economic Development (GIESED 2020, Makassar), IOP 
Conference Series: Earth and Environmental Science 921, 012033, p. 1-8. 
(online at: https://iopscience.iop.org/article/10.1088/1755-1315/921/1/012033/pdf) 
(Tambulun copper-gold skarn prospect in Sulit Air area, Solok district, NE of Padang, W Sumatra, known for 
long time. Skarn alteration and mineralization mostly along contact between Triassic Tuhur Fm crystalline 
limestone and Sulit Air Jurassic granodiorite. Ore mineralization structurally controlled by WNW-ESE dextral 
and NE-SW, N-S sinistral slip faults. Copper bearing sulfides bornite and chalcopyrite, with supergene 
products chalcocite, covellite, chrysocolla, azurite and malachite) 
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in Tambulun Prospect, Sulit Air, West Sumatera. J. Ilmiah Dinamika Rekayasa 21, 2, p. 153-156. 
(online at: https://jurnaldinarek.id/index.php/jidr/article/view/32/25) 
(Tambulun Prospect, Sulit Air, Solok Regency, W Sumatra, is Cu skarn mineralization related to intrusion of 
Jurassic Sulit Air granodiorite into Triassic Tuhur Fm limestone. Four alteration zones. Cu mineralization 
dominated by chalcopyrite, bornite, covellite,and chalcocite) 
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Area. Jurnal Kelautan Tropis 27, 2, p. 261-268. 
(online at: https://ejournal2.undip.ac.id/index.php/jkt/article/download/22263/10944) 
(Peneta Fm in S Sumatra composed of shale, sandstone, and limestone of Jurassic-Cretaceous age (from 
ammonites and forams identified in 1925 and no new work since?). Study of limestone in Goa Kelelawar area 
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Aldiss, D.T. & S.A. Ghazali (1984)- The regional geology and evolution of the Toba volcanotectonic 
depression, Indonesia. Quarterly J. Geological Society, London, 141, 3, p. 487-500. 
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tectonic_depression_Indonesia) 
(Sumatra Late Quaternary Toba volcano-tectonic depression largest resurgent cauldron and one of largest 
ignimbrite fields (Toba Tuffs: 3000 km3 of acid tuffs over 20,000 km2). Greater part of Toba Tuffs single 
ignimbrite cooling unit, formed ~100,000 years ago. Toba depression formed after lithification of Toba Tuffs by 
collapse along regional faults. Resurgent uplift raised lake sediments in depression by 500 m. Eruption of Toba 
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Tuffs and post-ignimbrite volcanism on line of W marginal fault of depression. This marginal fault once 
extended N offshore into zone of Miocene back-arc rifting) 
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volcanics, interfingering with latest Oligocene- M Miocene marine Seblat Fm clastics. NW-SE trending belt of 
rel. small and closely spaced Middle Miocene granites. Incl. fission track age of granite near Tanjungsakti of 
9.5 ± 0.6 Ma) 
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Cretaceous Sulan granite (111, 113 Ma) and farther North Seputih granodiorite, others) 
 
Andi Mangga, S., Sukardi & Sidarto (1993)- Geological map of the Tulung Selapan Quadrangle (1112), 
Sumatra, 1:250,000. Geological Research Development Centre (GRDC), Bandung. 
(SE Sumatra map sheet of SE part of S Sumatra Basin, SE of Palembang. Mainly coastal plain swamp. In NW 
two small outcrops of light-colored ?Jurassic Bukit Batu biotite granite (with quartz-cassiterite veins; Crow 
and Van Leeuwen 2005; related to 'Main Range' Triassic- E Jurassic tin granites?; Gasparon and Varne 1995)) 
 
Andi Mangga, S., K. Sutisna & Suminto (1996)- Karakteristik batuan klastika Formasi Peneta dan kaitannya 
dengan indikasi minyak dan gas bumi. Jurnal Geologi dan Sumberdaya Mineral (JGSM) 6, 52, p. 1-11. 
('Characteristics of the Peneta Fm clastics and its relation to oil and gas indications'. Late Jurassic- Early 
Cretaceous clastics with limestone intercalations at NW side of Jambi/ S Sumatra basin.Mainly fine-grained in 
E, coarse in W. Q-F-L diagrams suggest sandstone derived from 'recycled orogen' and quartzose orogens. 
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volcanic arc granites and syn-collisional granites and volcanic rocks related to subduction) 
 
Andrews, M. (2013)- The exploration, discovery and development of the Way Linggo epithermal gold-silver 
mine in Southern Sumatra. Proc. Symposium East Asia: Geology, exploration technologies and mines, Bali, 
Bull. Australian Institute of Geoscientists (AIG), Sydney, 57, p. 3-4. (Abstract only) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

44

(Way Linggo gold-silver mine in S Sumatra producing since 2010. At N end of Semangka Graben, a pull-apart 
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volcanic arc, which was thrust over W margin of Sumatra in mid-Cretaceous) 
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Fourth eruption at 74 ka was largest, producing 2800 km3 of magma and caldera of 100 x 30 km. First phase 
dacite, successive eruptions rhyodacite-rhyolite with up to 40% crystals of quartz, sanidine, plagioclase, biotite 
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(Toba Tuffs with common accessory allanite (monoclinic member of epidote group), which is rare or absent in 
most volcanic rocks. Allanite compositions vary with magma composition and temperature) 
 
Chesner, C.A. & J.F. Luhr (2010)- A melt inclusion study of the Toba Tuffs, Sumatra, Indonesia. J. 
Volcanology Geothermal Research 197, p. 259-278. 
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(online at: https://www.researchgate.net/publication/307856570_The_simplified_geology_and_known_ 
metalliferous_mineral_occurrences_Solok_Quadrangle_Southern_Sumatra) 
(Summary of SW Sumatra Solok quad geology and metallic mineral occurrences (Cu, Au, Ag, Fe). Gold-silver 
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Permian arc volcanism, deep marine Triassic), Late Triassic- Jurassic granitoids, late Jurassic- E Cretaceous 
meta-limestones and clastics (Woyla Gp), also serpentinite bodies. Unconformably overlain by Oligocene and 
younger sediments and volcanics. With listing of metallic mineral occurrences) 
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Crow, M.J., C.C. Johnson, W.J. McCourt & Harmanto (1993)- The simplified geology and known metalliferous 
mineral occurrences, Sungaipenuh and Ketaun Quadrangles, Southern Sumatra. Direct. Mineral Resources, 
Bandung/ British Geological Survey, Special Publ. 54-B, p. 1-17. 
(online at: https://www.researchgate.net/publication/264532972_The_simplified_geology_and_known_ 
metalliferous_mineral_occurrences_Sungaipenuh_and_Ketaun_Quadrangles_Southern_Sumatra) 
(SW Sumatra map sheets, with active Lebong Tandai gold-silver mine in mineralized breccia in Ketaun Quad. 
Oldest rock is extreme NE corner: M Permian volcanics of Palepat Fm, intruded by latest Triassic- E Jurassic 
Tantan Granite. M-L Jurassic flysch-type Asai Fm and shallow marine Late Jurassic- E Cretaceous Peneta Fm 
(part of Woyla Gp foreland to island arc). With listing of metallic mineral occurrences (Cu, Pb, Zn, Au, Ag)) 
 
Crow, M.J., W.J. McCourt, C.C. Johnson, & Harmanto (1994)- The simplified geology and known 
metalliferous mineral occurrences, Manna Quadrangle (0911), Southern Sumatra. Direct. Mineral Resources, 
Bandung/ British Geological Survey, Special Publ. 59-B, p. 1-19. 
(online at: https://www.researchgate.net/publication/264532972_The_simplified_geology_and_known_ 
metalliferous_mineral_occurrences_Sungaipenuh_and_Ketaun_Quadrangles_Southern_Sumatra) 
(SW Sumatra map sheet dominated by Tertiary- Recent volcanic products of Barisan Arc and flanking Bengkulu 
forearc basin. With listing of metallic mineral occurrences (Au, Pb- Zn, Ag, Cu), mainly around Tanjungsakti of 
Sumatra Fault Zone) 
 
Crow, M.J., W.J. McCourt, C.C. Johnson & Harmanto (1994)- The simplified geology and known metalliferous 
mineral occurrences, Bengkulu Quadrangle Southern Sumatra (0912). Direct. Mineral Resources, Bandung/ 
British Geological Survey, Special Publ. 57-B, p. 1-19.         (online at: 
www.researchgate.net/profile/Christopher-Johnson-10/publication/264532965_The_simplified_geology    Etc.) 
(Map sheet dominated by Tertiary- Recent volcanic products of Barisan Range. In SE corner Gumai Mts with 
remnants of Late Mesozoic subduction Complex, similar to Woyla Gp in N Sumatra. With many former mines of 
Lebong Mining District, active between ~1906-1941. Etc. With listing of metallic mineral occurrences (Au, Ag, 
Pb, Zn, Cu)) 
 
Crow, M.J., W.J. McCourt & Harmanto (1994)- The simplified geology and known metalliferous mineral 
occurrences, Rengat Quadrangle, southern Sumatra (0915). Directorate Mineral Resources, Bandung/ British 
Geological Survey, Special Publ. 51-B, p. 1-22. 
(online at: https://www.researchgate.net/publication/307856692_The_simplified_geology_and_known_ 
metalliferous_mineral_occurrences_Rengat_Quadrangle_southern_Sumatra) 
(SE Sumatra map sheet with oldest exposed rocks metasediments and NW-SE striking low metamorphic Permo-
Carboniferous Tigapuluh Gp meta-clastics and limestones (probaby correlative to glacial or debris flow 
Bohorok Fm of N Sumatra). Intruded by porphyritic granitoids with K-Ar ages from ~198-128 Ma (most whole 
rock radiometric ages too young; granites may be slightly younger (earliest Jurassic) continuation of Late 
Triassic (~220 Ma) Main Range-equivalent S-type granites of Malay Peninsula). Three deformation phases. 
Many small alluvial Sn, W (cassiterite) occurrences near granites of Tigapuluh Mts in S, Au occurrences in W. 
Also primary cassiterite veins in greisen at Sungei Isahan granite)) 
 
Crow, M.J., W.J. McCourt & Harmanto (1994)- The simplified geology and known metalliferous mineral 
occurrences, Muarabungo and Jambi Quadrangles Southern Sumatra. Directorate Mineral Resources, Bandung/ 
British Geological Survey, Special Publ. 53-B, p. 1-19. 
(online at: https://www.researchgate.net/publication/264533114_The_simplified_geology_and_known_ 
metalliferous_mineral_occurrences_Muarabungo_and_Jambi_Quadrangles_Southern_Sumatra) 
(Oldest rocks exposed in Tigapuluh Mts: NW-SE striking low metamorphic Permo-Carboniferous Tigapuluh Gp 
meta-clastics and limestones, intruded by Late Triassic- E-M Jurassic granitoids (K-Ar mineral ages ~198, 180 
Ma). With Permian pebbly mudstones, probaby correlative to glacial Bohorok Fm of N Sumatra. Etc. With 
listing of metallic mineral (Sn, Au) deposits (rel. common alluvial cassiterite, but non-economic)) 
 
Crow, M.J., W.J. McCourt, C.C. Johnson & Harmanto (1994)- The simplified geology and known metalliferous 
mineral occurrences, Bengkulu Quadrangle (0912), Southern Sumatra. Directorate Mineral Resources, 
Bandung/ British Geological Survey, Special Publ. 57-B, p. 1-24. 
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(online at: https://www.researchgate.net/publication/264532965_The_simplified_geology_and_known_ 
metalliferous_mineral_occurrences_Bengkulu_Quadrangle_Southern_Sumatra) 
(Review of Bengkulu sheet of GRDC/BGS S Sumatra Geological and Mineral Exploration Project (SSGMEP). 
Includes many of the mines of government-operated Lebong mining district in Barisan Mts of W Sumatra. 
Geology dominated by Tertiary-Recent volcanics in W half or area. Oldest exposed rocks Late Jurassic- 
Cretaceous metasediments and volcanics (Woyla Gp?; Gumai Mts). Cretaceous-Pliocene granitoids. Plio-
Pleistocene uplift of Barisan Arc. Main Au-Ag mines associated with quartz vein system in ‘Old Andesites’: 
Lebong Donok (1899-1941), Lebok Simpang (1921-1925), Tambang Sawah (1923-1931) and Lebong Sulit 
(1903-1913; Ketahoen Maatschappij (1902-19  )) 
 
Crow, M.J., W.J. McCourt, C.C. Johnson & Harmanto (1994)- The simplified geology and known metalliferous 
mineral occurrences, Baturaja Quadrangle, Southern Sumatra. Directorate Mineral Resources, Bandung/ British 
Geological Survey, Special Publ. 60-B, p. 1-19. 
(online at: https://www.researchgate.net/publication/307509715_The_simplified_geology_and_known_ 
metalliferous_mineral_occurrences_Baturaja_Quadrangle_Southern_Sumatra) 
(Oldest rocks exposed in Baturaja Sheet in Garba Mts and are ?Carboniferous- Mesozoic metasediments. 
Mesozoic of Garba Mts includes highly tectonized late Jurassic- E Cretaceous radiolarian cherts, associated 
with metavolcanics, melange and ultrabasic rocks; can be correlated with Lingsing series of Gumai Mts and 
oceanic sequences of Woyla Gp. Granitoids along E side of Barisan Range of M-L Cretaceous age (115-80 
Ma), postdating accretion of Woyla Gp. With listing of metallic (Au, Ag, Sn) mineral deposits) 
 
Crow, M.J. & T.M. van Leeuwen (2005)- Metallic mineral deposits. In: A.J. Barber, M.J. Crow & J.S. Milsom 
(eds.) Sumatra- geology, resources and tectonic evolution, Geological Society, London, Memoir 31, chapter 12, 
p. 147-174. 
(Review of Paleozoic- Neogene mineral deposits of Sumatra: Paleozoic lead-zinc, Late Triassic- E Jurassic tin 
granites, Late Cretaceous tin, gold, Mio-Pliocene arc magmatism with copper, molybdenum, silver, gold. Over 
last 35 years, mining in Sumatra produced disappointing results) 
 
Crow, M.J. & I.M. Van Waveren (2010)- A preliminary account of the Karing Volcanic Complex in the 
Permian West Sumatra Volcanic Arc. In: C.P. Lee et al. (eds.) 6th Symposium Int. Geological Correlation 
Program, Project 516 (IGCP516), Geological anatomy of East and South Asia, Kuala Lumpur 2010, p. 36   
(Abstract only) 
(Karing Volcanic Complex, host of E Permian Cathaysian ‘Jambi Flora', is eroded remnant of subaerial 
volcanic complex on margin of Permian W Sumatra volcanic arc. Mineralogy of complex entirely volcanic 
provenance, with no ‘continental’ mineral components. Olivine basalts and dacitic pyroclastics may support E-
M Permian oceanic island arc within W Sumatra Block) 
 
Crow, M.J., I.M. Van Waveren & S.K. Donovan (2008)- Tobler's oyster and the age of the Tabir Formation, 
Jambi Province, Central Sumatra. Geological Journal 44, 1, p. 117-121. 
(Tabir Fm of Jambi long considered to be Upper Jurassic, based on small molluscs collected by Tobler and 
assigned to Ostrea by Frech. These are not oysters and other fauna/flora show Tabir Fm is Late Permian) 
 
Crow, M.J., I.M. Van Waveren & F. Hasibuan (2015)- Two Hg-Au occurrences in the West Sumatra Permian 
volcanic-plutonic arc West of Bangko in Sumatra, Indonesia. Proc. PACRIM 2015 Congress, Hongkong, 
Australasian Institute of Mining and Metallurgy (AusIMM), Melbourne, Publ. Ser. 2/2015, p. 573-578. 
(Presentation)     (online at: http://www.pacrim2015.ausimm.com.au/Media/ 
PACRIM2015/presentations/Day%202/1415%20-%20Au-Hg%20Sumatra_PACRIM.pdf) 
(Two Hg-Au occurrences W of Bangko in W Sumatra Permian Volcanic Plutonic Arc: (1) Melipun Hg-Au 
occurrence, exploited in 1970's, with mineralisation in hydrothermally altered cupola of buried intrusion; (2) 
Salak Hg-Au occurrence in outcrop of Asselian Dusunbaru pluton/ volcanic center, likely within caldera in 
which (Triassic?) hydrothermal mineralisation developed. Both formed late in history of volcanic arc, probably 
Triassic- E Jurassic) 
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Crow, M.J., I.M. Van Waveren & F. Hasibuan (2019)- The geochemistry, tectonic and palaeogeographic setting 
of the Karing Volcanic Complex and the Dusunbaru pluton, an Early Permian volcanic-plutonic centre in 
Sumatra, Indonesia. J. Asian Earth Sciences 169, p. 257-283. 
(online at: https://www.sciencedirect.com/science/article/pii/S1367912018303407) 
(E Permian Karing Volcanic Complex and Dusunbaru Pluton comprise volcanic-plutonic center in Volcanic-
Plutonic Arc on W margin of Kluet-Kuantan basin of West Sumatra Block. Karing Volcanics mainly 
intermediate tuffs interfingering with volcanoclastics and sediments of Mengkarang Fm. Eight cycles of tuffs 
overlain by volcanoclastics and sediments in Merangin river section. Zircon CA-IDTMS dates from tuffs 
bracket volcanic activity over 630 kyrs within Asselian (~297-296 Ma). Dusunbaru pluton composed of 
gabbroids, granitoids with subordinate metabasalt and tuff xenoliths. Metabasalts and gabbroids derived from 
N-MORB lithospheric mantle, granitoids reacted with lower crust. Chemistry of Dusunbaru Pluton typical of 
continent margin volcanic-plutonic arcs. Late hydrothermal event during which Dusunbaru Pluton was faulted 
against Karing Volcanic Complex attributed to collision of Woyla oceanic terrains with Sumatra in late-mid 
Cretaceous. West Sumatra Volcanic Arc and Kluet-Kuantan Basin resembles Sukhothai Volcanic Arc in 
Indochina Block. West Sumatra Block originally was appendage to Indochina Block at paleolatitude 5-15° S) 
 
Dahlius, A.Zardi, A. Purba & H. Wibowo (2007)- Geology and alteration-mineralization characteristics of 
Timbaan epithermal gold deposit in South Solok, West Sumatra, Indonesia. Proc. Joint Convention 32nd HAGI, 
36th IAGI and 29th IATMI, Bali, p. 1339-1346. 
 
Da Silva Carvalho, H., Purwoko, Siswoyo, M. Thamrin & V. Vacquier (1980)- Terrestrial heat flow in the 
Tertiary basin of Central Sumatra. Tectonophysics 69, p. 163-188. 
(Heat flow in C Sumatra basin of calculated from 92 wells. Average T gradient 3.7 °F/ 100' (= 67.6°C/km) and 
average heat flow 3.27 ± 0.93 HFU, twice world average. Gradient and heat flow vary inversely with depth. 
Heat flow in N Sumatra basin, S Sumatra Basin, Sunda Strait and W Java is 2.5 HFU, while in Java E of 110°E 
it drops to 1.9 HFU) 
 
Davies, P.R. (1989)- Tectonics of North Sumatra. In: B. Situmorang (ed.) Proc. 6th Regional Conference 
Geology mineral hydrocarbon Resources of SE Asia (GEOSEA VI), Jakarta 1987, IAGI, p. 207-227. 
(online at: https://www.iagi.or.id/web/digital/45/PIT-IAGI-1987-Paper-14.pdf) 
(Tertiary structural evolution of N Sumatra basin described as consequence of position along trailing edge of 
Sunda Plate. Oblique convergence during Eocene- E Oligocene caused N-propagating dextral overstepping 
wrench faults along W edge of plate. Counterclockwise rotating Sunda microplate, starting in Late Oligocene. 
E-M Miocene uplift, followed by rapid subsidence. Second phase of CCW rotation in late M Miocene. LateM 
Miocene regional compression with Barisan Mts uplift and regressive sedimentation across N Sumatra basin) 
 
De Groot, P.F. (1946)- Goud in Atjeh. Jaarboek Mijnbouwkundige Vereeniging te Delft 1941-1946, p. 178-190. 
(online at: http://lib.tudelft.nl/mscans/mscans0428) 
(‘Gold in Aceh’. Summary of lecture by former manager of Marsman’s Algemeene Exploratie Maatschappij 
mining company. Mainly about Geudong concession in Meulaboh basin at W coast of Aceh. Around 1940- 1941 
alluvial gold was dredged from low-terrace deposits in Woyla River. Pre-Recent Aceh rivers were much larger 
and formed larger valleys and alluvial terraces than today. Many traces of historic gold mining in terrace 
deposits in Aceh, but reportedly not by Acehnese or Chinese people. All Marsman shallow core hole exploration 
data destroyed during Japanese invasion. With geologic map (more detailed than Zwierzycki (1922) map?)) 
 
De Haan, W. (1918)- Herinneringen aan mijnbouwkundig exploratiewerk in het Zuiden der Residentie 
Tapanoeli (een bijdrage tot de geschiedenis van de Nederlandsch-Indischen mijnbouw). Verhandelingen 
Geologisch-Mijnbouwkundig Genootschap Nederland Kolonien, Mijnbouwkundige Serie 1, 5, p. 229-296. 
('Memories of mining exploration work in S of Tapanuli Residency (a contribution to the history of Netherlands 
Indies mining)'. Report on 1910-1913 survey work for the 'Midden Sumatra Exploratie Maatschappij' in 
Barisan Range of N Sumatra. Several occurrences of gold-rich rocks near Muari Sipongi, and common older 
native gold digging works could be observed in area. Reviews gold prospecting work at Goenoeng Oebi 
(Gunung Ubi), and nearby exploration work at Gunung Marisi by H.Burton Corbin of the ‘West-Sumatra 
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Mijnen Syndicaat’ (relinquished 1910). All surface gold ore occurrences evaluated by them were of very limited 
extent and therefore deemed to be non-commercial) 
 
De Haan, W. (1929)- De Mangani breccie. De Mijningenieur 10, 3, p. 62-65. 
(Breccia in Manggani gold mine in W Sumatra with angular clasts, often composed of andesite. Limited 
horizontal but significant vertical extent. Likely eruptive origin) 
 
De Haan, W. (1935)- Gesteeenten van Sumatra’s Westkust. De Ingenieur in Nederlandsch-Indie (IV) 2, 10, p. 
IV.88- IV.97. 
(online at: https://www.stichtingblauwelijn.nl/assets/files/1935-10.pdf) 
('Rocks of Sumatra's West coast'. Descriptions of igneous and metamorphic rocks from W Sumatra: Salida, Fort 
de Kock, Soeliki, Mangani. No maps or figures) 
 
De Haan, W. (1937)- Jong-Tertiaire ertstypen en ertsbrengers op Sumatra’s Westkust. De Ingenieur 52, 2, 
Mijnbouw, p. 11-16. 
(Late Tertiary ore type and ore sources on Sumatra’s West coast’)  
 
De Haan, W. (1942)- Over de stratigraphie en tektoniek van het Mangani gebied (Sumatra's Westkust). 
Geologie en Mijnbouw 4, 2, p. 21-31. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0OXNPRVdRWFNfaUU/view) 
(‘On the stratigraphy and tectonics of the Mangani area, West coast of Sumatra’. Preteriary granite overlain by 
rel. undeformed Tertiary Brani basal conglomerate, overlain by quartz sandstone and Miocene marine marls) 
 
De Haan, W. (1942)- Hydrothermale veranderingen te Mangani. Geologie en Mijnbouw 4, 9-10, p. 65-77. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0M2J4MHJoQVhiZ1E/view) 
('Hydrothermal alterations at Mangani'. Mangani volcanics in Mangani gold mine in Barisan Mts of Sumatra 
probably part of 'Old Andesites'. Multiple phases of hydrothemal alteration in gabbro, basalt, andesites and 
dacites. No figures) 
 
De Haan, W. (1943)- Over de goud-zilververhouding in the jonge edelmetaalformatie op Sumatra. Geologie en 
Mijnbouw 5, 5-6, p. 33-47. 
(online at: https://drive.google.com/file/d/1igqddPxVjZzDN8aWW_der3FAZe6UxZ7M/view) 
('On the gold-silver ratio in the young precious metals formation on Sumatra'. Highly variable gold-silver 
ratios in young precious metal deposits of Barisan Mts of Sumatra (But generally much more silver). Formed 
probably in Late Miocene. Silver-rich veins appear to be from higher parts of igneous systems and generally 
associated with granodiorites, gold-rich veins from deeper parts and more granitic compositions) 
 
De Haan, W. (1943)- Gissingen omtrent de geologische gesteldheid in de omgeving van het Singkarak meer. 
Geologie en Mijnbouw 5, 11-12, p. 86-89. 
(online at: https://drive.google.com/file/d/1O4CV_zUaki3dQOBEe8iaNPEyrDoJK8DV/view) 
('Speculations on the geology of the area of Singkarak Lake'. Mainly descriptions of granitoid rocks in Delft 
collection, collected by Verbeek around Lake Singkarak, W Sumatra. No figures) 
 
De Haan, W. (1948)- The Mangani vein system. Geologie en Mijnbouw 10, 11, p. 298-300. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0bDRJVnhGMkVyWG8/view) 
On mineralization at Mangani gold mine district, C Sumatra. Presents alternative interpretation of tectonics of 
Mangani gold-silver region to that of Boomgaart (1948)) 
 
De Haan, W. (1948)- Raadselachtige ertsvondsten ter Sumatra's westkust (Pagadis). Geologie en Mijnbouw 10, 
12, p. 325-327. 
(online at: https://drive.google.com/file/d/1udDmKuje2-QNnT1aVuwwItPV_lYZOGCd/view) 
('Mysterious ore discoveries at Sumatra's West coast'. Occurrence of silver and gold float of enigmatic origin at 
Pagadis, West coast of Sumatra, in 1910) 
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De Haan, W. (1949)- Bevat Sumatra ‘porphyry coppers’? Geologie en Mijnbouw 11, 5, p. 162-164. 
(online at: https://drive.google.com/file/d/1v14MEpc91FtsXSyltIFg0O2l2MjkSkZ7/view) 
('Does Sumatra contain porphyry coppers?'. Possible presence of copper porphyries at depth near Soelit Ajer, 
E of Lake Singkarak. Region with granite intruded into Triassic sediments, probably during Cretaceous. 
Copper ores disseminated in granite and intruded sediments of no economic significance. No figures. (follow-up 
work until 1973 suggests the answer in “no’; Van Leeuwen, 2014)) 
 
De Haan, W. (1950)- De ertsafzettingen bij Moeara Sipongi (Tapanoeli, Sumatra). Geologie en Mijnbouw 12, 
2, p. 61-67. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0dk9TUHlaUEs2dk0/view) 
('The ore deposits near Moeara Sipongi (Tapanuli, Sumatra)'. Gold-bearing mineralization in (Carboniferous?) 
limestones and sandstones in area with common older native gold diggings. Limestones of Gunung Oebi 
variable strikes, and dips 40-55°, suggesting significant fragmentation, etc. (Pagaran Si Ajoe (Siayu) gold mine 
in S Tapanuli was operational in this area in 1936-1939, owned by the N.V. Mijnbouw Maatschappij Moeara 
Sipongi (an Erdtmann & Sielcken company), in skarn deposits; see also Beddoe-Stephens et al. 1987) (original 
Pagaran Si Ajoe mining concession around 1900 held by Sumatra-Batavia Mijnbouw Maatschappij, associated 
with German prospector L. Hundeshagen; transfered to Gebroeders Veth in 1910)) 
 
De Haan, W. (1954)- De Tertiaire ertsgangtektoniek op Sumatra. Geologie en Mijnbouw 16, 1, p. 1-7. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0aXROSlVpbXN0a1U/view) 
('The Tertiary ore vein tectonics of Sumatra'. Directions of mineralized joint systems in Sumatra usually N-NE 
trending and steeply E-dipping, suggesting pressure normal to axis of Sumatra (N50° E)) 
 
De Haan, W. (1956)- Dekblad of autochtoon in het Ombilin gebied (Sumatra). Geologie en Mijnbouw 18, 6, p. 
199.  
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0M3VVc2Z5VlpZZVU/view?resourcekey=0-
BDEeTqSpmA7_7dMIIpsZkQ) 
('Nappes or autochthonous in the Ombilin region, C Sumatra’. Brief commentary on Osberger (1955) paper on 
interpreted nappe structure of Sumatra (De Haan argues about details, but does not question the interpreted 
nappe tectonic style in E Sumatra). No figures or new info) 
 
De Haan, W., C. Schouten & P.M. Matthijsen (1933)- Monografie van de ertsafzettingen te Mangani (Sumatra) 
op de concessies der Mijnbouw-Maatschappij "Aequator". Verhandelingen Geologisch-Mijnbouwkundig 
Genootschap Nederland Kolonien, Mijnbouwkundige Serie 3, p. 1-212. 
(online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB21:032341000:00016) 
(‘Monograph on the ore deposits at Mangani (Sumatra) on the concessions of the Aequator mining company’. 
Detailed descriptions of geology, rocks, mineralization and mine development of Mangani mine, West Sumatra, 
185km from Padang. Mineralization first discovered in 1907, in area without older native gold diggings, by 
native prospectors working for German prospector L. Hundeshagen. The prospect was further evaluated in 
1908 by mining engineers E. Geist, A.W. Egert and H.B. Corbin, and more geological work was conducted in 
1913-1914 by J.W.H. Adam for the ‘Mijnbouw Maatschappij Aequator’. Mineralization associated with M 
Miocene or younger Mangani andesitic-basaltic volcanics. Multiple mineralization events. Gold in veins in 
steeply folded Miocene shales, related to Plio-Pleistocene volcanism (?)) 
 
De Jongh, C.A. (1918)- Verslag over het tinertsonderzoek in de V Kota en aangrenzende streken gedurende de 
jaren 1911-1916. Jaarboek Mijnwezen Nederlandsch Oost-Indie 46 (1917), Verhandelingen, 1, p. 312-358. 
(‘Account of the tin ore investigation in the V Kota and adjacent regions during the years 1911-1916’. Survey 
for alluvial tin ores in C Sumatra by Irs. A.J. Gouka, C.A. de Jongh, H.A. Brouwer and H. Von Steiger. 
Numerous small occurrences of tin in river terraces in Siak sultanate, some mined by locals. Mijnwezen 
engineers C. de Groot (1858), Everwijn (1864) and Verbeek (1880) and also American mining engineer C. 
Rolker (1891) confirmed presence of alluvial tin ore, but of low quality. Small-scale exploitation by the ‘Oost 
Sumatra Tin en Landbouw Maatschappij’ (later ‘Siak Tin en Landbouw Maatschappij’) near Kotah Renah 
(Ranah)/ Bukit Seligi, in late l880s. Some potentially exploitable deposits in Siak uplands near Bangkinang 
(later briefly dredged by Billiton Maatschappij). Tin probably derived from granite in Soeligi Mountains) 
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De Meyier, J.E. (1911)- De goud- en zilvermijn Salida ter Sumatras Westkust. Indische Gids 33, p. 28-67. 
('The gold and silver mine Salida at Sumatra's West coast'.) 
 
De Neve, G.A. (1949)- Mizzia in Palaeozoische gesteenten uit de omgeving van Palembang. Chronica Naturae, 
Batavia, 106, 9, p. 224-225. 
(M Permian dasyclad calcareous algae Mizzia velebitana Pia in grey-black limestone from two localities at 
Bukit Pendopo, S Sumatra, collected by Keil in 1931. Associated with fusulinids Fusulina and Neoschwagerina. 
(also known from Guguk Bulat, Padang Highlands (Pia 1935, Fontaine 1983)) 
 
De Neve, G.A. (1961)- Mesozoic orogenies in the island of Sumatra and their ore deposits. Proc. 9th Pacific 
Science Congress, Bangkok 1957, Geology and Geophysics 12, p. 116. (Brief abstract only) 
(Two two main periods of orogenesis tied to economic ore-deposits in Sumatra: (1) cassiterite, gold, wolframite 
and bauxite deposits in Upper Jurassic tectonic unit, called Malayan orogen by Westerveld; (2) Cretaceous 
tectonic unit in Sumatra with iron ore and gold-silver deposits of the so-called Sumatran orogen) 
 
De Neve, G.A. (1961)- Correlation of fusulinid rocks from southern Sumatra, Bangka, and Borneo, with similar 
rocks from Malaya, Thailand and Burma. Proc. 9th Pacific Science Congress, Bangkok 1957, Geology and 
Geophysics 12, p. 249. (Abstract only) 
(Four occurrences of U Paleozoic rocks with fusulinids in Indonesia: (1) U Paleozoic pebbles with Fusulina 
spp. in Lower Tertiary conglomerate in Kutai, E Kalimantan (Tan Sin Hok 1930); (2) Permo-Carboniferous 
Fusulinidae in limestones, marbles and combustible shales from W Borneo found by Krekeler (1932, 1933); (3) 
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Sumatra. Gold in veins in Paleozoic metamorphic rocks associated with Pretertiary granodiorite intrusions and 
in alluvial deposits of most rivers in area) 
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Donovan, S.K., I.M. van Waveren & R.W. Portell (2013)- Island slopes and jumbled shell beds. J. Geological 
Society, London, 170, 3, p. 527-534. 
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composed of granites, also aplite-pegmatite, gneiss, mica schists, hornfels. Gneiss and mica schist highly 
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laterite. Main strike of schist WNW-ESE, dips up to 75°. Locally significant magnetite ore bodies in schist (= 
banded iron ore formation of Subandrio & Tabir 2006?; JTvG). Intrusions of red granites with some gold-silver 
mineralization. No figures) 
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(On Pre-Tertiary basement rocks in Malacca Straits PSC. Late Triassic melange/suture zone between Sibumasu 
and Indochina terranes believed to propagate S across coastal plain of C Sumatra Basin where Malacca Straits 
PSC is located. Wells in PSC penetrated quartzite, meta-siliciclastics and black shale-limestone facies. 
Basement cores from Kurau field fractured and recrystallized limestone and claystone with illites with K-Ar age 
of 275 Ma (late E Permian). This ‘Malacca Limestone’ was correlated to the Gua Musang Fm outcropping on 
the (western) Malay Peninsula) 
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Maisonneuve (2025)- A geological record of highly explosive eruptions from Sumatra (Indonesia). Earth-
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(Between ~ 7.3 Ma and 33 ka, Sumatran region experienced multiple highly explosive eruptions (VEI ≥ 6) often 
associated with caldera collapses (with widespread rhyolitic tuffs), as well as moderately explosive eruptions 
(VEI ≤ 5) from stratovolcanoes. Frequency of highly explosive eruptions increased gradually during 
Quaternary and peaked in last 48 ky. Most information regarding older Plio-Pleistocene explosive Sumatran 
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white quartz-rich sandstones) 
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('Investigation of the occurrence of mercury ore near Sombong mountain, near Sibelaoe, as well as in creeks 
Tapir and Gade-Talang, Sumatra west Coast'. Area of steeply dipping slates and massive limestones with 
(Permian) brachiopods, intruded by porphyry granite and veins, W of Sibelabu and along Tapir River, Tanah 
Datar district, S Padang Highlands. Alluvial cinnabar associated with magnetite, from veins in slate) 
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('Topographic and geologic description of the northern part of the Sumatra West Coast province'. Geologic 
description of W Sumatra from Tapanuli Bay in NW to Fort de Kock (Bukittinggi) in SE. With 1:500,000 
geologic map, 11 cross sections. Oldest rocks 'old slate-quartzite' formation. Overlain by unfossiliferous steeply 
dipping shales and limestones, probably of Carboniferous age (now assigned to Permian; JTvG). Intruded by 
granites and diabase. Unconformably overlain by rel. gently dipping Eocene/ Old Tertiary with quartz 
sandstones and thin coal beds. Late Tertiary volcanics. Minor occurrences of gold, copper, lead) 
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(Study of northern sector of Sumatran Fault System at northernmost tip of Sumatra and islands to NW. Fault 
bifurcates into two fault strands and two independent kinematic regimes evolve: E branch is classic Riedel 
system, W branch features fold-thrust belt, accommodating ~20% of shortening of system in study area) 
 
Fitriana, B.S., J. Saputro & A. Rudyawan (2022)- Pre-Tertiary Basement detailed lithology & age dating study 
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Geologists (IAGI), Makassar, p. 1-6. 
(online at: https://www.iagi.or.id/web/digital/71/PITIAGI-22-P-Abs-077.pdf) 
(Pre-Tertiary basement rock in Ogan Komering (OK) block, S Sumatra, proven hydrocarbon reservoir since 
ASD-1 well flowed 1,890 BOPD from (fractured) diorite in 1992. Basement lithologies granodiorite, marble, 
andesite, slate, phyllite, and greywacke with K-Ar ages from 61-131Ma (Cretaceous), interpreted as part of 
Mutus Assemblage at Mergui, Malacca, and Woyla microplates contact)  
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Geologischen Gesellschaft, Berlin, 50, p. 385-408. 
(online at: https://www.biodiversitylibrary.org/item/150471#page/435/mode/1up) 
('The distribution of marine Upper Carboniferous in South and East Asia'. Old review of fossiliferous 'Upper 
Carboniferous (= mainly E-M Permian) limestones near Padang, W Sumatra, and localities in China. 
Similarities with age-equivalent faunas of European Russia and Mediterranean) 
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('On Upper Carboniferous faunas from East and South Asia, 1. Upper Carboniferous of Padang'. Redescription 
of 59 Permian fossil species from dark limestones in Padang Highlands, collected by Verbeek, donated to 
Breslau University, and first described by Roemer (1880). Incl. fusulinids (Fusulina granum-avenae, Mollerina/ 
Schwagerina verbeeki), corals, brachiopods (Dalmanella, Orthothetes, Productus, Spirifer, Spirigera, etc.), 
bivalves (Aviculopecten verbeeki), gastropods (Bellerophon spp.), cephalopods (Orthoceras, etc.), nautiloids 
(Pleuronautilus sumatrensis), trilobites (Phillipsia). (Now regarded as mainly M Permian age; JTvG)) 
 
Fontaine, H. (1983)- Some Permian corals from the Highlands of Padang, Sumatra, Indonesia. Publ. Geological 
Research Development Centre (GRDC), Bandung, Seri Paleontologi 4, p. 1-31. 
(M Permian reefal limestone from Guguk Bulat and Silungkang areas E of Singkarak lake, C Sumatra. Coral 
faunas include Sinophyllum, Pavastehphyllum, Thomasiphyllum, Ipciphyllum fliegeli (Lange), I. subelegans, I. 
laosense, Wentzelophyllum, Wentzelloides frechi, etc. Similar to those from mainland SE Asia. Associated with 
rich fusulinid fauna, small foram Hemigordius sp. and algae Mizzia velebitana and Permocalculus (NB: 
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Thomasiphyllum commonly viewed as taxon of Cimmerian/ Sibumasu terrane?; Wang et al. 2021, Li et al. 
2022)) 
 
Fontaine, H. (1986)- Microfacies of a few Permian limestones of Sumatra, Peninsular Malaysia and Thailand. 
United Nations CCOP, Technical Bulletin 18, p. 148-157. 
(online at: https://repository.unescap.org/items/312125a5-1653-453e-97d7-3adb1899913d) 
(Incl. photomicrographs of Permian foram-algal grainstones-packstones and oolitic limestone from Jambi 
Province) 
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1984, 1, Bull. Geological Society Malaysia 19, p. 183-191. 
(online at: https://gsmpubl.files.wordpress.com/2014/09/bgsm1986015.pdf) 
(First E Permian corals from Sumatra, in Jambi Province, W of Bangko, in tributaries of Merangin River with 
'Jambi Flora'. Pulau Apat, Muara Liso, Batu Gajah, Batu Impi localities with Protomichelinia (in Thailand 
mainly 'Artinskian'; Fontaine et al. 1994), Kepingophyllum, Chusenophyllum? and Polythecalis. Associated 
with M-L Asselian Pseudoschwagerina zone fusulinids. Lower Permian sediments well developed in upper 
Mesumai River area and represent forested volcanic arc surrounded by shallow sea) 
 
Fontaine, H. (1989)- Lower Carboniferous corals. In: H. Fontaine & S. Gafoer (eds.) The Pre-Tertiary fossils of 
Sumatra and their environments, CCOP, Technical Paper 19, Bangkok, p. 41-44. 
(Corals present but not prolific in Lower Carboniferous limestones of N and C Sumatra. Mainly solitary 
Rugosa (Zaphrentites) and compound Rugosa (Siphodendron). No massive Rugosa found) 
 
Fontaine, H. (1989)- Lower Permian corals of Sumatra. In: H. Fontaine & S. Gafoer (eds.) The Pre-Tertiary 
fossils of Sumatra and their environments, CCOP, Technical Paper 19, Bangkok, p. 95-98. 
(Two species of colonial rugose coral (Kepingophyllum sp.) and large colonies of tabulate coral 
(Protomichelinia) from Lower Permian Batu Gajah and Batu Impi localities, Mesumai River, Jambi Province) 
 
Fontaine, H. (1989)- Middle Permian corals of Sumatra. In: H. Fontaine & S. Gafoer (eds.) The Pre-Tertiary 
fossils of Sumatra and their environments, CCOP, Technical Paper 19, Bangkok, p. 149-165. 
(M Permian corals from three localities: some Tabulata (Sinopora asiatica) and abundant Tetracoralliia. 
Guguk Bulat rich and massive tetracorallia colonies (mainly Ipciphyllum spp., and Wentzelloides (called 
Lonsdaleia by Volz 1904 and Lange 1925)), and is reefal facies) 
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Fontaine (ed.) Ten years of CCOP Research on the Pre-Tertiary of East Asia, United Nations ESCAP, CCOP, 
Technical Publication 20, p. 43-54. 
(Reprint of Fontaine (1982) paper in CCOP Newsletter. Classic locality 3.5 km NE of Singkarak Lake in 
Padang Highlands of ~150m thick grey, bedded M Permian limestone rich in corals (including massive 
tetracorallia of Waagenophyllidae family), tubular sponges, algae and occasional fusulinids (type locality of 
Sumatrina, also Verbeekina). Faunas many similarities with M Permian rocks on SE Asia mainland. Limestone 
not metamorphosed, but some local recrystallization near ?Triassic granite intrusions) 
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Malacca Straits. CCOP Newsletter 17, 4, p. 12-17. 
(Report on study of cuttings in deeper parts of 1989 Sun Malaysia wells Singa Besar 1, Dayang 1 and Langgun 
Timur1. In Singa Besar-1 gas-bearing basal carbonate ('Melaka carbonate' fractured limestone and dolomite = 
equivalent of 'Tampur Fm' of North Sumatra basin?) contains M Permian age microfossils, including benthic 
forams Shanita sp., Hemigordiopsis renzi, Globivalvulina and Pachyphloia, at depth 2630’- 2740’ (genus 
Shanita generally associated withM-L Permian limestones of 'Sibumasu'/ Cimmerian terranes: JTvG) (see also 
Madon et al. 1999, who noted similarities with M Permian Chuping Lst of western Malay Peninsula)) 
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Tapaktuan, Sungai Alas, Rantauprapat, Sibaganding near Lake Toba, Sawahlunto, Agam River, Kuantan Go) 
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fossils of Sumatra and their environments, United Nations ESCAP, CCOP, Technical Publication TP 19, 
Bangkok, p. 15-17. 
(Pre-Carboniferous ages postulated for low-metamorphic sediments wells in C Sumatra and for metamorphics 
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Kuantan Fm shows affinities with Carboniferous of eastern Malay Peninsula. N Sumatra Bohorok Fm contains 
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Fontaine (ed.) Ten years of CCOP research on the Pre-Tertiary of East Asia, United Nations ESCAP, CCOP, 
Technical Publication 20, p. 55-58. 
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corner Gumai Mts anticlinorium with Late Jurassic- E Cretaceous interfingering Saling Fm andesitic-basaltic 
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(online at: https://www.nature.com/articles/s43247-022-00611-6) 
(Hf-O isotopes of inherited zircons of basalts and andesites near Toba Caldera (Sibayak, Sipisupisu and 
Sinabung volcanoes, Haranggaol Andesites) indicate some came from subducted terrigenous sediments from E 
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(Three subparallel Late Paleozoic- Mesozoic granitoid provinces in SE Asia: (1) East (E peninsular Malaysia); 
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Gibbons, A., J.M. Whittaker & P. Muller (2010)- Revisiting the magnetic anomalies along the West Australian 
margin identifies a new continental fragment that accreted to Sumatra during the Early Eocene. American 
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(Hauterivian; E Cretaceous) it formed stretched continental crust of Exmouth Plateau, then oceanic crust of 
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('Periods of Toba Tuff deposition, based on the results of withdrawal' (?). Thick Quaternary Toba Tuff deposits 
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part). Five phases: (1) Dacite tuff (1.2 Ma), (2) Older Toba Tuff (0.84-0.71 Ma), (3) Middle Toba Tuff (0.50- 
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('K-Ar and radiocarbon analyses in the area of the Bengkulu province'. K-Ar age of plagioclase of Gunung 
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Grutterink, J.A. (1925)- Truscottiet. Verhandelingen Geologisch-Mijnbouwkundig Genootschap Nederland 
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lab/conference/pastpresentations/2016/grysen_smupowerplays_poster_2016.pdf) 
(Heat flow maps for N, C and S Sumatra basins, compiled from published and unplished well data)) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

77

Gultaf, H., B. Sapiie, W. Triyoso, M. Hadiana, Y Halauwet & H.A.A.M. Narwadan (2025)- Stress regime 
analysis in the structural transition between Sumatra and Jawa. Scientific Contributions Oil and Gas (SCOG), 
Lemigas, Jakarta, 48, 1, p. 41-49. 
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(Petrographic descriptions of igneous rocks from Gumai Mountains, collected by Tobler: Pre-Tertiary granites, 
porphyrites, diabase, tuffs and Young Tertiary liparite, dacite, andesite, basalt) 
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(online at: https://journal.ugm.ac.id/jag/article/download/56134/30350) 
 
Hahn, L. & H.S. Weber (1979)- Zur Methodik der Uranprospektion in tropischen Regenwald-Gebieten am 
Beispiel Sumatras. Zeitschrift Deutschen Geologischen Gesellschaft 130, 2, p. 405-420. 
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but confirm low paleolatitudes (within 26° of present latitude) and clockwise rotation since Permian. Clockwise 
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(Tambang Sawah area in Lebong District, W Sumatra, with widespread gold and silver ores exploited since 
14th century by local and Hindu miners, and during Dutch colonial era since 1910. Both low and high 
sulphidation epithermal deposits. Mineralization veins in form of tabular quartz-cemented breccias bodies 
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(2022)- The significances of Cretaceous petrified wood fossils from Padangcermin, Lampung in 
paleoenvironmental perspectives. Proc. 1st Int. Seminar on Earth Sciences and Technology (ISEST 2021), 
Bandung, IOP Conference Series: Earth and Environmental Science 1047, 012016, p. 1-9. 
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(online at: https://www.iagi.or.id/web/digital/53/22nd-Volume-2-(6-9-Des-1993)-459-472.pdf) 
('Posidonia from West Sumatra'. Two varieties of Triassic (Carnian?) marine mollusc Posidonia cf. kedahensis 
Kobayashi (A and B) from shaly horizon below M-L Triassic Sawahlunto Limestone in two localities NE of 
Padang, W Sumatra: S of Sawahlunto (E of Lake Singgkarak) and Sulit Air/ Mt Si Karikir (NE of Lake 
Singkarak). Associated with ammonite Trachyceras (Protrachyceras). Overlain by limestone with mollusc 
Paleocardita spp.)) 
 
Hasibuan, F. (2007)- A study on paleoflora (Permian) of Jambi, South Sumatera. In: Geologi Indonesia: 
dinamika dan produknya, Geological Research Development Centre (GRDC), Bandung, Special Publ. 33, 2, p. 
135-147. 
(Revisit of Mengkarang Fm along Merangin River, W of Bangko, W Jambi, by multi-disciplinary team in 2003. 
Mengkarang Fm 400m thick, basal basalt overlain by fluviatile system, with marine limestone beds ands shale 
interbeds containing fusulinids, crinoids, ammonites, and brachiopods. Two plant associations of Jambi Early 
Permian paleoflora, suggesting one new local and one probable S Cathaysian affinity paleofloral domain) 
 
Hasibuan, F., S. Andi Mangga & Suyoko (2000)- Stereochia semireticulatus (Martin) dari Formasi 
Mengkarang, Jambi, Sumatra. Geological Research Development Centre (GRDC), Bandung, Seri Paleontologi 
10, Bandung, p. 59-69. 
(Permian brachiopods from Jambi series along Mengkarang River, SW of Bangko, C Sumatra. All belong to 
Stereochia semireticulatus (Martin), called Productus semireticulatus by Woodward (1879) (reclassified as 
Stereochia aff. S. irianensis by Crippa et al. 2014) (Sterochia believed to range from Sakmarian- Kungurian; 
Grant 1976; also known from Bitauni, Timor (Broili 1916) as Productus semireticulatus; JTvG)) 
 
Hastuti, E.W.D. (2017)- Geochemical study of pyroclastic rocks in Maninjau Lake, West Sumatra. In: 2nd Int. 
Conference Transdisciplinary research on environmental problems in Southeast Asia (TREPSEA), Bandung 
2016, IOP Conference Series: Earth and Environmental Science, 71, 012034, p. 1-9. 
(online at: http://iopscience.iop.org/article/10.1088/1755-1315/71/1/012034/pdf) 
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(Pleistocene- Holocene pyroclastic deposits in Maninjau area in Barisan Mts range in composition from high-K 
rhyolite to calc-alkaline andesite) 
 
Hayes, G.P., M. Bernardino, F. Dannemann, G. Smoczyk, R. Briggs et al. (2013)- Seismicity of the Earth 1900-
2012, Sumatra and vicinity. U.S. Geological Survey (USGS) Open File Report 2010-1083-L, 1p.  
(online at: http://pubs.usgs.gov/of/2010/1083/l/pdf/OF10-1083_L-508.pdf) 
 
Heesterman, L.J.H. (1984)- Geology and mineralisation of the Mangani Area, West Sumatra, Indonesia. Ph.D. 
Thesis Chelsea College, University of London, p. 1-418. 
(online at: https://kclpure.kcl.ac.uk/portal/files/2932475/542393.pdf) 
(Mangani gold mine area in eastern, inactive part of dextral Sumatra Fault Zone, near Bukittinggi. Several new 
mineralised areas discovered, incl. unexposed lead/zinc mineralisation (original Mangani mine operational 
~1913-1931; with additional mining by Marsman A.E.M. company around 1940-1941) 
 
Hehuwat, F. (1977)- The CCOP/ IDOE Sumatra Transect: a summary of activities. Proc. 14th Session 
Committee Co-ord. Joint Prospecting Mineral Resources in Asian Offshore Areas (CCOP), Manila 1977, p. 
399-406. 
 
Hendrawan, R.N. & W.A. Draniswari (2016)- Possibility of enhanced geothermal system in South Sumatra 
Basin. Proc.  4th Indonesia International Geothermal Convention & Exhibition, 4, Jakarta, p. 1-6. 
(online at: https://www.researchgate.net/publication/306064886_The_Possibility_of_Enhanced_Geothermal_ 
System_in_South_Sumatra_Basin) 
(Middle to E area of S Sumatra Basin potential site for Enhanced Geothermal System at depth ) 
 
Hertrijana, J., P. Hehuwat, M.L. Jones & B. Harlan (2005)- Martabe high sulphidation gold deposits, North 
Sumatra. In: S. Prihatmoko et al. (eds.) Indonesian mineral and coal discoveries, Indonesian Association 
Geologists (IAGI), Jakarta, Special Issue, p. 59-73. 
(PT Newmont Martabe gold district at NW coast of Sumatra, 30 km E of Sibolga. Epithermal high-sulphidation 
gold mineralization associated with Late Tertiary (Pliocene?) dacite-andesite dome and diatreme complex, W 
of Sumatra Fault Zone. Epithermal alteration dated as 2.1-3.3 Ma. Basement rocks in area Carboniferous- 
Permian Tapanuli Gp meta-clastics, intruded by Late Triassic Nagodang Granite (Ar/Ar age 209 Ma), which 
may be related to 'Jurassic' Sibolga Granite Complex 30km to NW) 
 
Hertrijana, J.J. & G.N. Petersen (2009)- A review of Martabe gold-silver deposits. Geologi Ekonomi Indonesia 
(MGEI) 1, 1, p. 15-21. 
 
Hinz, K. (1980)- Malacca Strait survey 1979. Proc. 17th Session Committee Co-ord. Joint Prospecting Mineral 
Resources in Asian Offshore Areas (CCOP), Bangkok 1980, p. 212-215. 
 
Hirschi, H. (1903)- Uber eine expedition nach den Gajoelanden 26 Mei-13 Juni 1903. BPM report PB77/79, p. 
1-9.        (Unpublished) 
(‘About an expedition to the Gajo Lands, 26 May-13 June 1903’. Probably the first North Sumatra geological 
survey, conducted by Swiss geologist Hans Hirschi on behalf of the ‘Koninklijke Olie’ (Royal Dutch Petroleum 
Company)) 
 
Hirschi, H. (1910)- Geographisch-geologische Skizze vom Nordrand von Sumatra. Tijdschrift Koninklijk 
Nederlands Aardrijkskundig Genootschap (2) 27, p. 741-763. 
(online at: https://babel.hathitrust.org/cgi/pt?id=mdp. 39015078113365;view=1up;seq=119) 
(‘Geographic-geological sketch of the northern margin of Sumatra’. Early geographic-geological survey in 
1903 of N Sumatra coastal region by Swiss geologist Hans Hirschi, under contract with ‘Koninklijke 
Nederlandsche Petroleum Maatschappij’ (later named Royal Dutch/Shell/ BPM). Barisan Mts rocks include 
Permian-Carboniferous rocks with limestone in western Tamiang region, serpentinites and diabase, overlain by 
folded Tertiary sediments and young volcanics. Glauconitic sandstone from Krung Nilang in Tamiang, SE 
Aceh, contains small Nummulites believed to indicate Eocene age (confirmed by Tobler 1923, who also 
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observed small Discocylina in same samples (no figures; = same mistake as Brady (1875), who mistook E 
Oligocene Nummulites fichteli with Eulepidina (Td) in Ombilin Basin for Eocene?). With 1:800,000 sketch 
map) 
 
Hirschi, H. (1915)- Geologische Reiseskizze durch das Aquatoriale Sumatra. Tijdschrift Koninklijk Nederlands 
Aardrijkskundig Genootschap (2) 32, p. 476-508. 
(‘Geological travels through Equatorial Sumatra’, Brief desciption of a private expedition of Swiss BPM 
geologist Hirschi across C Sumatra in 1909. Includes probably the first decriptions of Eocene coals in the 
Upper Singingis River area, in SE corner of Central Sumatra Tertiary basin, later described by Heim and 
Potonie (1932). The coals were later mined in 1944-1945, by Japanese with forced labor, and was one of the 
reasons for construction of the ‘Pakanbaru death railroad’) 
 
Hochstein, M.P. & S. Sudarman (1993)- Geothermal resources of Sumatra. Geothermics 22, 3, p. 181-200. 
(online at: https://www.researchgate.net/publication/223244885_Geothermal_resources_of_Sumatra) 
(At least 30 high T systems along  active Sumatra Arc that transfer heat from crustal intrusions to the surface. 
These systems, together with eleven active volcanoes, five degassing volcanoes and one caldera volcano (Lake 
Toba), are controlled by Sumatra Fault Zone. Large, low T resources exist in Tertiary sedimentary basins of  
Sumatra back-arc region, where anomalously high T gradients (up to 8°C/100 m) have been measured. Etc.).  
 
Hogenraad, G.B. (1915)- Een en ander over de mijn “Salida”. Technisch Studenten Tijdschrift, Delft, 6, 1, p. 1-
12. 
(online at: http://lib.tudelft.nl/mscans/mscans1847) 
(also in Jaarboek 1914-1915 van de Mijnbouwkundige Vereeniging te Delft, p. 287-296; online at: 
https://resolver.kb.nl/resolve?urn=MMAD01:000055001:pdf)) 
(Review of the Salida gold-silver mine, 70km S of Padang, W Sumatra (see also Hoogenraad 1934)) 
 
Hogenraad, G.B. (1934)- De Salida Mijn. De Ingenieur in Nederlandsch-Indie (IV) 1, 1, p. IV.3- IV.13. 
(online at: https://www.stichtingblauwelijn.nl/assets/files/1934-01.pdf) 
('The Salida mine'. Authors name misspelled as Hoogenraad, former Salida mine administrator. Review of 
operations of Salida gold-silver mine of W Sumatra, 80 km S of Padang. First exploited with mixed success by 
Dutch East Indies Company (VOC) in 1669-1735, with miners from Hungary and Saxony and slave laborers 
from Madagascar, then from 1912-1928 by Salida Mining company. Two main ore veins hosted by Oligo-
Miocene volcanics and sediments. Peak production in 1917: 427 kg gold, 8633 kg silver) 
 
Holis, Z. & B. Sapiie (2012)- Fractured basement reservoirs characterization in Central Sumatera Basin, 
Kotopanjang Area, Riau, Western Indonesia: an outcrop analog study. AAPG Int. Convention Exhib., 
Singapore 2012, Search and Discovery Article 50735, p. 1-4.  (Poster Presentation) 
(online at: www.searchanddiscovery.com/documents/2012/50735holis/ndx_holis.pdf) 
(On fracture characterization of basement outcrops (Carboniferous- E Permian Bohorok Fm pebbly mudstone)) 
 
Holthausen, E. (1925)- Beitrag zur Kenntnis der Petrographie des Gebietes des Toba-Sees in Nordsumatra. 
Inaugural Dissertation, Wilhelms Universitat, Munster, p. 1-44. 
('Contribution to the knowledge of the petrography of the Lake Toba area in North Sumatra'. Brief petrographic 
descriptions of rocks collected by Siccama in 1923 along E bank of Lake Toba, mainly from volcanic massif of 
Prapat: diorites, porphyrites, liparite, andesite, tuff and contactmetamorphic rocks. No maps or figures) 
 
Hovig, P. (1914)- De goudertsen van de Lebongstreek (Benkoelen). Jaarboek Mijnwezen Nederlandsch Oost-
Indie 41 (1912), Verhandelingen, p. 87-276. 
(‘The gold ores of the Lebong area (Bengkulu)’. With detail maps of the 8 principal gold mines. Includes first 
description of truscottite (Ca-zeolite) from Lebong Donok mine in Bengkulu district. Official name Hövig) 
 
Hovig, P. (1917)- Contactmetamorphe ijzerertsafzettingen in Nederlandsch-Indie. Natuurkundig Tijdschrift 
voor Nederlandsch-Indie 77, 3, p. 71-103. 
(online at: http://archive.org/details/mobot31753002490198) 
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('Contact-metamorphic iron ore deposits in Netherlands Indies'. On epithermal iron ore deposits, mainly at 
contact zones of Salo-Talimbanga, 12km NW of Rante Pao (C Sulawesi), Bukit Rajah at border of Jambi and 
Palembang provinces (S Sumatra), Lampung, etc.). No maps or figures) 
  
Hovig, P. (1919)- Mijnbouw maatschappij Redjang-Lebong: Rapport uitgebracht over het geologisch onderzoek 
van het concessie-terrein "Lebong Donok". Ruygrok & Co., Batavia, 76p. 
(Report of minerals survey of Lebong Donok terrain near Rejang Lebong gold mine, N of Bengkulu, W 
Sumatra) 
 
Hu, H., D. Zhao, J. Lin, S. Pilia (2023)- A slab window beneath North Sumatra revealed by P‐wave mantle 
tomography. J. of Geophysical Research: Solid Earth 128, 6, e2022JB025976, p. 1-18. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/pdf/10.1029/2022JB025976) 
(New 3-D tomographic model of crust and upper mantle beneath N Sumatra reveals well-defined low-velocity 
channel that cuts across subducting slab beneath Toba caldera. Not a tear in slab, as previously suggested, but 
a slab window caused by high seafloor relief of subducted Investigator Fracture Zone. Window allows 
exchange of mantle material from subslab region up to Toba volcano) 
 
Hu, P., L. Cao, H. Zhang, Q. Yang, Tampubolon Armin & X. Cheng (2019)- Late Miocene adakites associated 
with the Tangse porphyry Cu-Mo deposit within the Sunda arc, north Sumatra, Indonesia. Ore Geology 
Reviews 111, 102983, p. 1-15. 
(Quartz diorite porphyry from Tangse porphyry Cu-Mo deposit near Sumatra Fault Zone in Aceh, NW Sumatra, 
is adakite with calc-alkaline affinities (emplacement age 8.7 Ma). Adakite mainly generated by partial melting 
of subducted oceanic slab) 
 
Huang, C., G.F. Du, H.J. Jiang, J.F. Xie, D. Zha, H. Li & C.K. Lai (2019)- Ore-forming fluids characteristics 
and metallogenesis of the Anjing Hitam Pb-Zn deposit in Northern Sumatra, Indonesia. In: Mesozoic 
metallogeny of Southeast Asia, J. of Earth Science (China) 30, 1, p. 131-141. 
(online at: http://en.earth-science.net/fileDQKXEN/journal/article/jes/2019/1/PDF/jes-30-1-131.pdf) 
(Anjing Hitam Pb-Zn deposit in N Sumatra one of the largest Pb-Zn deposits in region, with stratiform 
orebodies in middle member of Carboniferous-Permian Kluet Fm of Tapanuli Group. Mineral paragenesis and 
crosscutting relationships suggest two-stage mineralization. Anjing Hitam is Carboniferous exhalative 
sedimentary (SEDEX) deposit overprinted by Pleistocene magmatic-hydrothermal mineralization) 
 
Huang, X. & P. Tong (2024)- New insight into the velocity and anisotropy structures of the subduction zone in 
northern Sumatra. Tectonophysics 892, 230534, p. 
(P-wave seismic tomographic inversion model of N Sumatra. Low-velocity zones beneathToba and Sinabung 
volcanoes potentially indicate presence of magma reservoirs. Etc. 
 
Huchon, P. & X. Le Pichon (1984)- Sunda Strait and central Sumatra fault. Geology (GSA) 12, p. 668-672. 
(Right-lateral Central Sumatra fault accommodates oblique subduction and terminates in SE at extensional 
zone of Sunda Strait) 
 
Huguenin, O.F.U.J. (1854)- Bijdragen tot de geologische en mineralogische kennis van Nederlandsch Indie, VI. 
Mijnbouwkundig onderzoek der koperertsen in de Residentie Padangsche Bovenlanden. Natuurkundig 
Tijdschrift voor Nederlandsch-Indie (3) 6, p. 223-254.  
('Mining investigation of the copper ores in the Padang Highlands'. Old report on survey of relatively 
widespread copper mineralization in Batipo- Kotta's area of Barisan Range (Timboelon, etc.). No maps) 
 
Huguenin, O.F.U.J. (1856)- Bijdragen tot de geologische en mineralogische kennis van Nederlandsch Indie, 
XVII. Onderzoek naar het aanwezen van steenkolen in het terrein aan de Tjiletoekbaai, Residentie Preanger 
Landschappen. Natuurkundig Tijdschrift voor Nederlandsch-Indie (3) 12, p. 110-128. 
(‘Investigation of the presence of coal in the area of Ciletuk Bay, Priangan Residency (SW Java)’. Report of a 
survey of the west side of Ciletuh Bay in 1855. No coal found anywhere, instead outcrops of breccias with 
basaltic andgreeish rock clasts, ‘greenstones’, serpentinites, gabbro, sandstones and conglomerates, etc.) 
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Hundeshagen, L. (1904)- The occurrence of platinum in wollastinite on the island of Sumatra, Netherlands East 
Indies. Transactions Inst. Mining Metallurgy 13, p. 550-552. 
(Singenggu River locality 35 miles from Sibolga, N Sumatra. Occurrence of traces of platinum and gold in 
wollastonite in limestone lens altered at granodiorite intrusion (skarn) (no peridotites noticed in area)) 
 
Hundeshagen, L. (1905)- Coal and gold in Sumatra. Engineering Mining J., March 1905, p. 533- . 
 
Hurukawa, N., B.R. Wulandari & M. Kasahara (2014)- Earthquake history of the Sumatran Fault, Indonesia, 
since 1892, derived from relocation of large earthquakes. Bull. Seismological Society of America 104, 4, p. 
1750-1762. 
(Many shallow right-lateral strike-slip fault earthquakes along Sumatran fault zone. Hypocenter relocations of 
27 large earthquakes (M ≥6:0) from 1921-2012 and identification of fault planes of 6 earthquakes of M ≥7:0 s) 
 
Husein, S., A. Setianto, S.T. Nurseto & H. Koestono (2015)- Tectonic control to geothermal system of Way 
Panas, Lampung, Indonesia. Proc. World Geothermal Congress 2015, Melbourne 2-15, p. 1-12     (online at: 
www.researchgate.net/publication/282650806_Tectonic_Control_to_Geothermal_System_of_Way_Pan   Etc.) 
(Remote sensing study of Way Panas in S end of Sumatra, WNW of Tanggamus volcano and part of Ulubelu 
geothermal field. Field developed along active Sumatera Fault Zone (Semangko FZ), the main control on 
geothermal activity in area. With hot springs, fumaroles, gas discharges, mud pots, altered rocks, etc., 
associated with major NW-SE normal fault, which acts as boundary fault of E Pliocene structural graben filled 
by Plio-Pleistocene volcanic complex. This NW-SE structural trend was part of the Sumatran Fault system) 
 
Hutchison, C.S. (1989)- Chemical variation of biotite and hornblende in some Malaysian and Sumatran 
granitoids. Bull. Geological Society Malaysia 24, p. 101-119. 
(online at: www.gsm.org.my/products/702001-101309-PDF.pdf) 
(Eastern Belt granitoids of Malay Peninsula commonly contain hornblende and biotite. Hornblendes and co-
existing biotites equilibrium partitioning of Fe/Mg proving magmatic origin. Aluminium in amphiboles prove 
epizonal emplacement for E Belt granitoids and even higher sub-volcanic environment for SE province. Known 
occurrences of amphibole in Main Range are few. Sibolga granite from N Sumatra Permo-Triassic ages (Rb-Sr 
247± 24 Ma, most K-Ar ages 215 Ma, Late Triassic) S-type granite, but no known tin association. Hornblende 
of Sumatran plutons suggest shallow emplacements with crystallization pressures <~2.4 kb) 
 
Idarwati, H.S. Purwanto, E. Sutriyono & C. Prasetyadi (2018)- Revealing granitic basement of Garba Hill, 
Muara Dua Region, South Sumatera based on Landsat images, structure, and petrography. Proc. International 
Conference Earth Science Mineral Energy, Yogyakarta 2018, IOP Conference Series: Earth and Environmental 
Science 212, 012041, p. 1-6. 
(online at: https://iopscience.iop.org/article/10.1088/1755-1315/212/1/012041/pdf) 
 
Idarwati, H.S. Purwanto, E. Sutriyono & C. Prasetyadi (2021)- The geologic process of the Saka River area: 
related to the history Woyla elevated ocean in the South Sumatra island region, Republic of Indonesia. Proc. 3rd 
Int. Conf. Advanced Engineering and Technology (ICATECH 2021) Surabaya 2021, Journal of Physics: 
Conference Series 2117, 012014, p. 1-7. 
(online at: https://iopscience.iop.org/article/10.1088/1742-6596/2117/1/012014/pdf) 
(Remnants of accreted intra-oceanic Woyla Arc in Saka segment of W Garba Mts, S Sumatra. Woyla Arc is mix 
of volcanics (basalt, and andesite) and oceanic rocks with chert and serpentine. Late Cretaceous granites) 
 
Idarwati, H.S. Purwanto, E. Sutriyono, C. Prasetyadi & S.N. Jati (2021)- History Woyla Arc of the Garba 
Complex: implications for tectonic evolution of the South Sumatra Region, Indonesia. J. Geoscience and 
Environment Protection 9, 12, p. 118-132. 
(online at: https://www.scirp.org/pdf/gep_2021122815125189.pdf) 
(Garba Mts outcrops with Cretaceous arc volcanics and granite, metamorphics and melange? with Triassic-age 
chert-bearing sediments considered part of Woyla Group and W Sumatra basement. Earlier structuring episode 
extensional, perhaps associated with Paleogene rifting along W margin of Sundaland. In Late Neogene 
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compression across entire region, allowing inversion of the Pre-Tertiary sequence. Pleistocene extension 
caused ENE-WSW tensional block faulting and possible exhumation of area) 
 
Idarwati, B. Setiawan, S.N. Jati, Y.Z. Rochmana, E.D. Mayasari & M. Rendana (2025)- Schematic formation of 
boudine granite and microfold phyllite of Gilas River: Implications for Triassic to Tertiary tectonics of Garba 
Hill, South Ogan Komering Ulu Regency, South Sumatra Province. Geosystems and Geoenvironment 4, 3, 
100414, p. 1-11. 
(online at: https://www.sciencedirect.com/science/article/pii/S2772883825000640) 
(Garba Hills near Tanjung Kuring in S Sumatra represent complex collision zone between Sibumasu and 
Indochina blocks. Woyla Volcanic Arc is result of subduction between Mesotethys and Cenotethys. Subsequent 
subduction of Woyla Block against West Sumatra Block in Cretaceous produced Garba granite. Multistage 
deformation at Gilas section: (1) Triassic foliation in phyllite rocks, (2) Late Cretaceous faulting and creation 
of boudine structures and (3) Neogene uplift of Garba Mountains) 
 
Imtihanah (2000)- Isotopic dating of igneous sequences of the Sumatra Fault System. M.Sc. Thesis, London 
University, p. 1-150.     (Unpublished) 
 
Imtihanah (2004)- 40Ar/39Ar geochronology of rocks affected by the Sumateran fault system (SFS) collected 
from West-Central Sumatra. Jurnal Sumber Daya Geologi (JSDG) 14, 3 (147), p. 16-31. 
(Ar/Ar dating of 3 granitoid plutons near Sumatra Fault zone: 1) Sulit Air biotite-hornblende granodiorite, SE 
of Ombilin, intruding folded Permian limestones: 193-192 Ma (E Jurassic) (K-Ar ages by McCourt and 
Cobbing, 1993) (200-180 Ma and 150-140 Ma), (2) Lassi granite-granodiorite, E of Solok: 56-54.8 Ma (E 
Eocene) (previous K-Ar ages ~57-53 Ma); and (3) Lolo biotite-hornblende granodiorite (mainly 9-5.6 Ma; one 
biotite granite sample ~15 Ma) (previous K-Ar ages ~11-5 Ma)) 
 
Imtihanah (2005)- A petrographic study of igneous rocks from western part of Central Sumatra and their 
suitability for 40Ar/39Ar dating (a preliminary study). Jurnal Sumber Daya Geologi (JSDG) 15, 1 (148), p. 26-
37. 
(Petrography of granites along Sumatra Fault Zone, from Ombilin (muscovite granodiorite, E of Lake 
Singkarak), Sulit Air (hornblende granodiorite; intruded into folded Permian limestones), Lassi Pluton, Lolo 
Pluton (biotite-hornblende granodiorite) and Sungaipenuh areas) 
 
Imtihanah (2005)- Rb/Sr geochronology and geochemistry of granitoid rocks from Western part of Central 
Sumatra. Jurnal Sumber Daya Geologi (JSDG) 15, 2 (149), p. 103-117. 
(Radiometric ages of three western C Sumatra granitoid plutons: (1) Sulit Air (~192 Ma; E Jurassic; previous 
analyses 202 Ma and 200-180 Ma); (2) Lassi (55-52.2 Ma; Eocene)(= much younger than 122 Ma of Katili 
1973, but in line with 52-57 Ma ages in McCourt & Cobbing 1993; JTvG) and (3) Lolo (K-Ar and Rb-Srages 
15.1- 5.8 Ma; M-L Miocene). All calk-alkaline and with Sr isotopes suggesting similar source) 
 
Indrajat, B., I. Bruce, H. Hardian, S. Prabowo & M.M. Sinaga (2009)- The geology and mineralization of the 
sedex and MVT deposits of the Dairi District, North Sumatra, Indonesia. Geologi Ekonomi Indonesia (MGEI) 
6, 1, p. 22-36. 
(Sedimentary exhalative style mineralisation in Permo-Carboniferous Tapanuli Gp of Sopokomil dome of Dairi 
Regency) 
 
Irwansyah, Panuju, D. Kurniadi & Y. Helmi (2017)- Paleogene bioevents in the Pematang Group, Central 
Sumatera Basin, Rokan Block Area, Riau. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 2017), 26, 
Malang, p. 1-6.                (online at: 
https://www.iagi.or.id/web/digital/5/24-(26)-PROCEEDINGS-Joint-Convention-Malang,-September-2017.pdf) 
(M Eocene- Oligocene palynology of Pematang Gp rift fill of C Sumatra basin (basal Brown Shale Formation 
overlain by Red Beds member of Pematang Gp). With Meyeripollis naharkotensis, Proxapertites operculatus 
Florschutzia trilobata,etc. LO Cicatricosisporites eocenicus within lower Brown Shale in one well. Age range 
not older than Proxapertites operculatus zone to not younger than Meyeripollis naharkotensis subzone 
(Oligocene)) 
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Irzon, R. (2022)- Kondisi pembentukan dan pengaruh diagenesis batugamping dari wilayah Solok dan 
sekitarnya berdasarkan kadar geokimia. Jurnal Geologi dan Sumberdaya Mineral (JGSM) 23, 2, p. 81-89. 
(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/684/477) 
(‘Formation conditions and diagenesis of limestones from Solok and Surrounding areas based on geochemical 
Composition’. Geochemical analyses of Permian-Triassic limestones of Solok Regency, in Silungkang Fm 
(Permian volcanoclastics), Limestone Member of Tuhur Fm and Limestone Member of Kuantan Fm) 
 
Irzon, R., Kurnia, M. Firdaus, E. Yulianto & F. Djabar (2023)- Geochemistry of I-type volcanic arc granitoid 
from Tanggamus Regency, Southern Sumatra. J. Mathematical Fundamental Sciences (ITB) 55, 2, p. 180-194.   
online at: https://journals.itb.ac.id/index.php/jmfs/article/view/21992/6930)  
(Study of (Miocene?) granitoid from Tanggamus region, Lampung, and surroundings near Bukit Barisan. 
Intermediate- acidic intrusive rocks with SiO2 61-75%. Rocks diorite to granodiorite and formed as result of 
subduction processes. Granitic rocks I-type features and of volcanic arc granite affinity. Total Rare  Earth 
content medium (average 50 ppm). Similarity of Rare Earth normalized diagram against chondrite value 
suggests samples come from identical origin) 
 
Irzon, R., I. Syafri, I. Agustiany, A. Prabowo, P. Sendjaja & J. Hutabarat (2019)- Petrology and geochemistry of 
the volcanic arc Tarusan Pluton in comparison to Lolo Pluton, West Sumatra. Jurnal Geologi dan Sumberdaya 
Mineral (JGSM) 20, 4, p. 199-210. 
(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/471/416) 
(Tertiary Tarusan and Lolo granitoid plutons at W coast of Sumatra both of I-type calc-alkaline series 
character (volcanic arc granitoid)) 
 
Irzon, R., I. Syafri, Kurnia, P. Sendjadja, V.E. Setiawan & J. Hutabarat (2018)- Rare Earth Elements on the A-
type Unggan Granite and its comparison to the A-type section of Sibolga Granite. Proc. 6th Int. Conference 
Indonesian Chemical Society, IOP Conference Series 1095, 012033, p. 1-7. 
(online at: https://iopscience.iop.org/article/10.1088/1742-6596/1095/1/012033/pdf) 
(A-type Unggan Granite in Sijunjung Regency, W Sumatra, higher REE abundance than A-type section of 
Sibolga Granite) 
 
Irzon, R., I. Syafri, N. Suwarna, J. Hutabarat, P. Sendjaja & V.E. Setiawan (2021)- Geochemistry of plutons in 
Central Sumatra and their correlation to Southeast Asia tectonic history. Geologica Acta (Universitat de 
Barcelona) 19, 9, p. 1-14. 
(online at: https://revistes.ub.edu/index.php/GEOACTA/article/view/32365/35065) 
(Geochemical classification of granitoid intrusions in C Sumatra and relation to SE Asia tectonics. Six of seven 
studied plutons (Balimbing, Sulit Air, Tanjung Gadang, Lassi, Lolo, Tarusan) range from monzodiorite to 
granite; most are classified as I-type. Sijunjung Granite A-type. Existence of A-type implies extensional setting 
during long time subduction episodes, which triggered I-type magmatism in Late Permian-Neogene in Sumatra) 
 
Irzon, R., H. Syaeful, A. Kusworo, J. Wahyudiono & Ngadenin (2022)- Review on granitic rocks in Sumatra: 
intrusion process, classification, mineralization, and potential uses. Eksplorium 43, 1, p. 1-12. 
(online at: https://ejournal.brin.go.id/eksplorium/article/view/8132/6239) 
(Granites widespread in Sumatra.  S-type granite intrusions may be associated with tin mineralization (‘Main 
Range granite Province’); I-type granites with silver-gold-copper mineralization (Eastern and Volcanic Arc 
provinces). A-type granites with relatively more REE, but extraction difficult.  Etc.) 
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http://www.karyailmiah.trisakti.ac.id/uploads/kilmiah/dosen/Turnitin-Paleontology_and_Petrology.pdf) 
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(Widespread old carbonate rocks of Silungkang Fm in W Sumatra (20 locations, incl. Sianuk, Gua, Silokek, 
Silungkang, Singkarak, etc), commonly transformed into unfossiliferous marble. Some non-metamorphosed 
parts allowed identification of large foraminifera (Fusulina, Fusulinella, Verbeekina and Loftusia, and smaller 
forams Climacammina antiqua, Bigenerina, Elenella, Koskinotextularia, Paleoeotextularia longiseptata, 
Fusulinids indicate M-L Permian age. Intense metamorphism at least during Mesozoic- Cenozoic) 
 
Jansen, P.J. (1903)- Verslag ener geologisch- mijnbouwkundige verkenning der Atjeh-Vallei gedurende het jaar 
1902. Jaarboek Mijnwezen Nederlandsch-Indie 32 (1903), p. 179-184. 
('Report of a geological-mining reconnaissance in the year 1902'. Brief report on geologic reconnaissance in 
valley of Aceh River, N Sumatra. Only Tertiary sediments with some limestones, but no coal beds. With 
1:200,000 color geologic map and cross-sections) 
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van de gepubliceerde rapporten van Dr. Max Muller, Dipl. Ing. J. Kuntz en Dr. Ing. J. Zwierzycki. Mijnbouw 
Maatschappij Redjang-Lebong, Erdmann & Sielcken, Batavia, p. 1-55. 
(online at: https://resolver.kb.nl/resolve?urn=MMKB31:034007000:pdf) 
(‘Expert opinion’ report to shareholders of the Redjang Lebong gold mine, Lebong Donok, Sumatra, based on 
separate recent geological investigations by M. Muller, J. Kuntz and J. Zwierzycki. Jansen objects to optimistic 
views of Kuntz on remaining minable deposits and agrees with Zwierzycki to recommend closing of Lebong 
Donok mine within months) 
 
Jansen, P.J., B.B. Lindberg & H. Wolvekamp (1922)- Ertsonderzoekingen in Atjeh en onderhoorigheden, 
samengesteld naar de verslagen van mijningenieurs P.J. Jansen, B.B. Lindberg en H. Wolvekamp. Jaarboek 
Mijnwezen Nederlandsch-Indie 48 (1919), Verhandelingen 1, p. 130-162. 
(Ore investigations in Atjeh and dependencies composed after the reports of mining engineers P.J. Jansen 
(1900-1901), B.B. Lindberg (1916-1917) and H. Wolvekamp (1917-1919. Brief review of contact-metamorphic 
iron ore and Tertiary-alluvial gold occurrences in Aceh, particularly the West coast. Conclusion: no 
commercial deposits encountered) 
 
Jobson, D.H., C.A. Boulter & R.P. Foster (1994)- Structural controls and genesis of epithermal gold-bearing 
breccias at the Lebong Tandai Mine, western Sumatra, Indonesia. J. Geochemical Exploration 50, p. 409-428. 
(Lebong Tandai mine discovered in late 1800s. Neogene low-sulphidation, volcanic-hosted epithermal gold 
deposit in foothills of Barisan Mts. Mineralisation as tabular quartz-cemented breccias bodies, localised along 
sinistral strike-slip faults associated with Sumatran Fault System) 
 
Johari, S. (1988)- Geochemistry and tin mineralisation in northern Sumatra, Indonesia. In: C.S. Hutchison (ed.) 
Geology of tin deposits in Asia and the Pacific, Selected papers from the International Symposium on the 
Geology of tin deposits, Nanning, China, 1984, Springer Verlag, Heidelberg, p. 541-556. 
(online at https://repository.unescap.org/items/f0e6c175-01e9-4218-9d43-94ae4ec4573e) 
(Two areas in N Sumatra identified with cassiterite tin mineralization: Mabundar-Kutacane and Hatapang 
Rantau Prapat (SE of Lake Toba; K-Ar age ~76-78 Ma). Both areas are underlain by Carboniferous-Permian 
sediments, intruded by Late Cretaceous granites. Hatapang pluton mainly coarse-grained porphyritic biotite 
granites, of 'S' or ilmenite-type. They resemble 'Western Belt' granites in Phuket in Cretaceous? tin granite zone 
of Thailand) 
 
Johnson, C.C., F.I. Coulson & Sumartono (1987)- Mineral exploration of the Sigalagala area, Sumatra Utara, 
Northern Sumatra. British Geological Survey (BGS)/ Directorate Mineral Resources, Bandung, NSGMEP 
Report Series 17 (BGS # WC/NS/87/17), p. 1-50. 
(online at: https://resources.bgs.ac.uk/PublicationPDFs/21527422.pdf) 
(Mineral geochemical survey around Miocene (12 Ma; Hehuwat, 1975) microdiorite/granite intrusive complex 
in Sigalagala area, Aceh, suggest possible Cu-Mo porphyry style mineralisation. Oldest rocks in area Permo-
Carboniferous Bohorok Fm slates/ schists, metawackes, metalimestones, etc. (Tapanuli Gp), unconformably 
overlain by Miocene sediments) 
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Johnson, C.C., W.J. McCourt & Suganda (1993)- A report on the geochemistry of stream sediment samples and 
simplified geology of the Palembang Quadrangle (1033). Directorate Mineral Resources, Bandung/ British 
Geological Survey (BGS), Special Publ. 56-A, p. 1-32. 
(No known metalliferous occurrences in Palembang Quadrangle, S Sumatra) 
 
Jones, S.C. (2007)- The Toba supervolcanic eruption: tephra-fall deposits in India and paleoanthropological 
implications. In: M.D. Petraglia & B. Allchin (eds.) The evolution and history of human populations in South 
Asia, Springer, p. 173-200. 
(Youngest Toba Tuff (74 ka) occurrences documented in river valleys throughout Indian subcontinent, ranging 
in thickness from 0.2-6m (probably thickened due to reworking and redeposition). May have caused mass 
human extiction. Fossil evidence suggests human colonization of India took place soon after Toba event) 
 
Jongmans, W.J. (1937)- The flora of the upper Carboniferous of Djambi (Sumatra, Netherl. India) and its 
possible bearing on the paleogeography of the Carboniferous. Compte Rendu 2nd Int. Congress on 
Carboniferous Stratigraphy and Geology, Heerlen 1935, 1, p. 345-362. 
(Abbreviated, English version of Jongmans and Gothan (1925) monograph on new material of E Permian 
Jambi flora) 
 
Jongmans, W.J. & W. Gothan (1925)- Beitrage zur Kenntnis der Flora des Oberkarbons von Sumatra. 
Verhandelingen Geologisch-Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 8 
(Gedenkboek Verbeek, memorial volume), p. 279-303. 
(online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB31:036826000:00001) 
('Contributions to the knowledge of the flora of the Upper Carboniferous of Sumatra'. No. 7 of A. Tobler’s 
series Beitrage zur Geologie und Palaontologie von Sumatra. First report on classic Early Permian ‘Jambi 
flora’ of W Sumatra: 80 species, incl. 14 Pecopteris spp., Taenopteris, Sphenophyllum, etc. Interpreted here as 
Upper Carboniferous age (but Posthumus (1927) and subsequent workers all assigned it to Early Permian) and 
of ‘European’ affinity, with no relations to Gondwana flora. See also Jongmans & Gothan (1935) and papers 
by Booi. Van Waveren, etc.) 
 
Jongmans, W.J. & W. Gothan (1935)- Die Ergebnisse der palaobotanischen Djambi-Expedition 1925. 2. Die 
palaeobotanischen Ergebnisse. Jaarboek Mijnwezen Nederlandsch-Indie (1930), 59, Verhandelingen 2, p. 71-
201. 
('The results of the 1925 paleobotanic Jambi expedition, 2. The paleobotanic results'. Additional Permian plant 
fossils of 'Jambi Flora', collected by 1925 Djambi Expedition, led by Zwierzycki and Posthumus. Two plant-
bearing horizons in thick tuff-sandstone-shale series, ~100 and 250m above lowest fossil-rich limestone bed (= 
'Productus Limestone' of Tobler?). Age of plant fossils here still regarded as ‘Upper Carboniferous’ instead of 
more likely E Permian age. Presence of typical low-latitude 'Cathaysian' species including Sphenopteris, 
Pecopteris, Taeniopteris, Gigantopteris, etc.; no Gondwana elements (NB: Asama et al. (1975) argued only 
limited % of Cathaysian species in Jambi flora. Two species described here as Gigantopteris not true 
Cathaysian Gigantopteris; see also Zwierzycki 1935, Van Waveren et al. 2007; JTvG) 
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(‘Permo-Carboniferous flora on Sumatra, Netherlands Indies’. Summary of Jongmans & Gothan, 1925) 
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(online at: http://31.147.204.208/clanci/1990_Jurkovic%20&%20Zalokar_989.pdf) 
(N and C Sumatra ore prospects along Semangko Fault Zone, investigated by geologists from Zagreb 
University (Croatia) in 1962: (1) hydrothermal Dolok Pinapan in N Tapanuli, with gold-bearing pyrite, 
chalcopyrite and tetrahedrite, etc;. (2) pyrometasomatic Huta Pungkut (Muara Sipongi area), garnet-pyroxene 
skarn in Permo-Triassic marble near Late Jurassic diorite/granodiorite/plagiogranite, with magnetite and 
chalcopyrite; (3) pyrometasomatic Timbulun copper deposit near Lake Singkarak (also explored during Dutch 
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and Japanese occupations), in garnet-pyroxene skam with neodigenite and chalcopyrite. Prospects of very 
limited economic value. No known porphyry copper deposits of economic importance in Sumatra) 
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Jakarta, p. 81-91. 
(Structural discontinuity around N Sumatra effect of split in descending oceanic plate along continuation of 
Investigator Ridge Transform Fault. Discontinuity reflected by sharp change of Sumatra Fault, volcanic line 
offset and major changes to strike of Batee fault and Batee trench. Area around discontinuity low gravity 
anomaly with higher anomaly in center, indicating low density body of mantle material intruded by higher 
density igneous material in center. Gravity model pattern reflects thinning of crust beneath N Sumatra due to 
regional tensional stresses of mantle depth at ~20 km depth) 
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Development Company Ltd., Bull. N.I.G.M. 2, p. 29-31. 
(Wayzer et al. 1991: K/Ar date of W Sumatra Manunggul Granite batholith 87.0 Ma (Late Cretaceous)) 
 
Kastowo, G.W. Leo, S. Gafoer & T.C. Amin (1996)- Geological map of the Padang Quadrangle (0715), 
Sumatra, 1:250,000. Geological Research Development Centre (GRDC), Bandung 
(2nd ed. of 1973 map by Kastowo & W.L. Gerhard. Geologic map of W coast of Sumatra, N of Padang.With 
Quaternary Maninjau crater lake and Merapi volcano. Late Paleozoic rocks in NE corner Permo-
Carboniferous metamorphics (equivalent of phyllite Mb of Kuantan Fm) and E-M Permian carbonates N of 
Padang with fusulinids (Neoschwagerina, Verbeekina, Chusenella) (Limestone Mb of Kuantan Fm), associated 
with minor serpentinite in fault zone. Cretaceous granite SE of Singkarak dated as 112± 24 Ma by Katili, 1962) 
 
Katili, J.A. (1960)- Geological investigations in the Lassi granite mass (Central Sumatra). Doct. Thesis Institut 
Teknologi Bandung (ITB), p. 1-127.   (Unpublished) 
 
Katili, J.A. (1962)- On the age of the granitic rocks in relation to the structural features of Sumatra. In: G.A. 
MacDonald & H. Kuno (eds.) The crust of the Pacific Basin. American Geophysical Union (AGU) Monograph 
6, p. 116-121. 
Most granites of Sumatra post-Triassic and pre-Tertiary in age, but some granites in S Sumatra of Cretaceous 
age. In C Sumatra only one definite unconformity between Triassic and Tertiary deposits. No accurate age of 
folding can be established from field data. Radiometric age of Lassi granites in C Sumatra 112 ± 24 Ma, mid-
Cretaceous= tied to folding?) 
 
Katili, J.A. (1964)- On the Sumatran nappe hypothesis. Report 22nd Session International Geological Congress, 
New Delhi 1964, Section 4, p. 134-147. 
(JAK argues against nappe structures of Sumatra basement, as first proposed by A. Tobler in early 1900s, and 
accepted by Zwierzycki, Osberger, etc.)) 
 
Katili, J.A. (1968)- Permian volcanism and its relation to the tectonic development of Sumatra. Bull. of 
National Institute Geology and Mining (NIGM), Bandung, 1, 1, p. 3-13. 
(online at: http://jrisetgeotam.com/index.php/NIGM/article/view/3-13/156) 
(Also reprinted in “Geotectonics of Indonesia- a modern view’, Bandung 1980) 
(Extensive Permian volcanics SE of Lake Singkarak. Named Silungkang Fm, ~1000m thick, mainly flows of 
hornblende and augite andesites (= 'diabase' of Verbeek 1883), with calcareous member of thin-bedded 
limestone-shale in tuffs, containing Upper Permian fusulinids Doliolina lepida, Pseudofusulina padangensis, 
Neoschwagerina multiseptata and Fusulinella lantenoisi. Local contact metamorphism around mid-Cretaceous 
Lassi granites, simultaneous with main folding phase of region) 
 
Katili, J.A. (1969)- Permian volcanism and its relation to the tectonic development of Sumatra. Bulletin of 
Volcanology (Bulletin Volcanologique) 33, 2, p. 530-540. 
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(Same paper as above. Permian volcanics cover extensive area SE of Lake Singkarak, C Sumatra. In Permian C 
Sumatra was elongated marine with thick sequence of bathyal and neritic sediments. Volcanic products mainly 
flows of hornblende and augite andesites with their tuffs. Main phase of folding at ~120 Ma, accompanied by 
emplacement of granitic rocks. Uplift in younger Cretaceous time, followed by erosion. 'Unusual andesitic 
character of geosynclinal volcanism') 
 
Katili, J.A. (1969)- Large transcurrent faults in Southeast Asia, with special reference to Indonesia. Bull. of 
National Institute Geology and Mining (NIGM), Bandung, 2, 3, p. 1-20. 
(Large wrench fault systems in Indonesia include the 1650km long NW-SE trending dextral Great Sumatra 
Fault zone (= Semangko Fault of Van Bemmelen), sinistral Palu-Koro Fault ('Fossa Sarasina') of Sulawesi, 
sinistral Sorong Fault Zone of West Papua) 
 
Katili, J.A. (1970)- Additional evidence of transcurrent faulting in Sumatera and Sulawesi. Bull. of National 
Institute Geology and Mining (NIGM), Bandung, 3, 3, p. 15-28. 
(Additional observations on dextral Great Sumatra Fault Zone and sinistral Palu-Koro Fault of Sulawesi) 
 
Katili, J.A. (1970)- Large transcurrent faults in Southeast Asia, with special reference to Indonesia. Geologische 
Rundschau 59, 2, p. 581-600. 
(Same as Katili 1969) 
 
Katili, J.A. (1970)- Naplet structures and transcurrent faults in Sumatra. Bull. of National Institute Geology and 
Mining (NIGM), Bandung, 3, 1, p. 11-28. 
(Disputes major nappe structure of Sumatra Pre-Tertiary, as proposed by Tobler 1917, etc. Djambi nappe is 
small overthrust (naplet) along minor transcurrent fault associated with Great Sumatran Fault zone) 
 
Katili, J.A. (1973)- Geochronology of West Indonesia and its implication on plate tectonics. Tectonophysics 19, 
p. 195-212. 
(Radiometric age dates from Sumatra, Java, Natuna, etc.)  
 
Katili, J.A. (1974)- Sumatra. In: A.M. Spencer (ed.) Mesozoic-Cenozoic orogenic belts, Geological Society, 
London, Special Publ. 4, p. 317-331. 
(Brief review of Sumatra geology. Oldest known rock are of Permo-Carboniferous age, deposited in elongated 
marine basin, in which thick sequence of bathyal and neritic sediments was deposited. Pelitic sediments 
dominated, but also volcanic activity, at first mainly tuffs, but later also andesitic lavas, which alternated with 
thin limestone and shale. Triassic dominantly shale and sandstone in M. Triassic, mainly limestone and marl in 
U Triassic. In Gumai Mts. volcanic activity continued till E Cretaceous, when volcanic breccias andesitic lava 
flows formed in alternation with limestones. Main phase of folding in M Cretaceous, when all pre-Tertiary 
pelitic rocks deformed into isoclinal folds, accompanied by emplacement of granitic and granodioritic rocks. 
Uplift in younger Cretaceous. Old Andesites in Oligo-Miocene, etc.) 
 
Katili, J.A. & F. Hehuwat (1967)- On the occurrence of large transcurrent faults in Sumatra, Indonesia. J. 
Geosciences, Osaka City University 10, 1, p. 5-17. 
(Several geologic features suggesting 20-25km right-lateral slip along Sumatra fault zone) 
 
Katili, J.A. & Kamal (1961)- Laporan sementara mengenai geologi daerah Ombilin pesisir utara Danau 
Singkarak. Proceedings Institut Teknologi Bandung (ITB) 1, 1, p. 5-23. 
(online at: https://journals.itb.ac.id/index.php/jmfs/article/view/9823/3781 
('Interim report on the geology of the Ombilin area N of Lake Singkarak'. Thick (~1000m) Permian volcanic 
Silungkang Fm, with M-U Permian fusulinid limestone intercalations near top and overlain by 375m thick 
Triassic limestone, overlain by Oligo-Miocene clastics. Permian fusulinids identified by P. Marks as Doliolina 
lepida, Pseudofusulina padangensis, Neoschwagerina multiseptata, Fusulinella lantenoisi. Triassic limestones 
with Myophoria verbeeki, Cardita, etc. Silungkang Fm correlated wtth similar sedimentary-volcanic series 
with fusulinids of Gk. Gie Si Top Top and Lake Air Tawar in N Sumatra. No Pre-Permian granites at Guguk 
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Bulat. Arkosic rocks part of Paleogene quartz sandstone formation, resulting from weathering of granite of 
possible Cretaceous age (area also surveyed by Verbeek (1883), Volz (1904), Musper (1930), etc.)) 
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Carboniferous age of the Agam River limestone of the Kuantan Formation, West Sumatra. Geological Research 
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1, p. 1-93. 
('Volcanoes and volcanic features in the Residencies West Coast (N part) and Tapanuli'. Descriptions of 
volcanic features and rocks of active volcanoes in Lake Maninjau area, G. Tandikat, G. Merapi, G. Sorik 
Merapi, G. Talamau) 
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special referenc to the distribution of Selenium. Mineralium Deposita 8, 4, p. 312-320. 
(Epithermal gold-silver deposits of old Salida mine, N of Painan, SW Sumatra, were exploited in 1669-1735 
and 1914-1928. Ores hosted in two quartz veins in Miocene andesites. With carbonate and sulfidic diffusion 
bands in quartz incrustations. Earliest or inner zone with concentrations of Zn, Cu, Fe, S (sphalerite, 
chalcopyrite, pyrite); intermediate zone with concentrations of Pb, Au, Ag, S, Te, Se (galena and Au-Ag-
tellurides in Te-bearing parageneses; galena, electrum and acanthite in Te-free parageneses); and zone of As-
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(The volcanic rocks of the Sibumbum Mountains and their contact rocks (Padang Highlands, Sumatra)'. 
Descriptions of igneous rocks collected by Brouwer in 1913 from area E of Lake Singkarak and W of Ombilin 
River. Mainly granodiorite massif, with low-metamorphic older sedimentary rocks (unfossiliferous, thermally 
altered Late Paleozoic?- E Mesozoic marbles, hornfels) and Tertiary clastics) 
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(English version of 'Een vermoedelijk Devonische trilobietenfauna in Nederlandsch-Indie nabij Kaloee 
(afdeeling Tamiang, Z.O. Atjeh' (1916). Discovery of presumably Devonian limestones with trilobites W of 
Kaloee on Simpang Kiri River, SE Aceh, in 190m thick, weakly folded limestone-shale succession. Trilobite 
probably of genus Proetus. Associated with brachiopods, corals and crinoids. No map or illustrations. 
(Trilobite assemblage subsequently identified as Permian in age by Tesch, 1916) 
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?Eocene quartz sandstones, liparite tuffs and andesite intrusives. Old lake terraces up to 250m above present 
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(‘The eastern banks of Lake Toba in North Sumatra’. Geologic description of poorly known eastern shores of 
Lake Toba, with 1:200,000 geologic map) 
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Knight, M.D., G.P.L. Walker, B.B. Ellwood & J.F. Diehl (1986)- Stratigraphy, paleomagnetism, and magnetic 
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tuffs of Samosir and Uluan different magnetic polarities, so at least two different ignimbrites present. First 
ignimbrite eruption at 0.84 Ma produced >400 m densely welded unit with reversed polarity. Second ignimbrite 
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depression, with ignimbrite mostly non-welded and normally magnetized) 
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the Halobia facies in Indonesia. Japanese J. Geology and Geography 39, 2-4, p. 113-123. 
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n.sp. and H. kwaluana Volz; (2) Simaimai tributary of Belumai River in Deli county S of Medan: probably 
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74,000 years ago. Major cause may be subduction of fluid-rich Investigator Fracture Zone under continental 
crust of Sumatra and possible tear of slab. Seismic tomography model shows multi-level plumbing system. 
Large amounts of volatiles originate in subducting slab at of ~150 km depth, migrate up and cause melting in 
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(Local seismicity data beneath Lake Toba caldera and other volcanoes suggest negative P- and S-velocity 
anomalies of 18% in uppermost layer, 10-12% in lower crust and ~7% in uppermost mantle. At depth of 5 km 
beneath active volcanoes, small patterns (7-15 km size) with high VP/VS ratio that might be magma chambers 
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Highlands, N of Korinci volcano. Literature compilation and descriptions of rocks collected by Tobler in 1909. 
Metamorphic rocks of ‘Schieferbarisan’. In Vorbarisan 'old diabase' with Permian fusulinid-crinoid limestones, 
Late Triassic limestones with molluscs Cardita aff. globiformis, Nucula, Gervilleia and Loxonema, granites, 
peridotites, etc. With 1:200,000 geologic compilation map) 
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('The Rejang Lebong problem'. On structure and mineralization of Rejang Lebong gold deposit, Bengkulu 
District, W Sumatra) 
 
Kurniawan, P. (2021)- Coal geometry modeling and resources estimation in Darmo and surrounding area, 
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(Basaltic-andesitic volcanics of Late Oligocene- earliest Miocene Hulusimpang Fm distributed in broad zone 
along Semangko Fault zone and are hosts for several epithermal-style gold deposits. Mineralization on Tabuan 
island in Semangko Bay, SE Sumatra, with moderate enrichments in Au, Ag, Zn, Pb, Cu, As, Sb, Ba, and Mn. 
Normal faults and margins of grabens may have acted as fluid channelling structures)  
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('Stratigraphy of the Toba-Samosir area, N Sumatra'. Area in Barisan magmatic arc and Sumatera back arc. 
Paleozoic Tapanuli Group with Pangururan Fm slate, marble, and mudstone and glacial Late Carb.- E 
Permian Bohorok Fm conglomeratic sandstone with schist, quartzite, granitic rocks, marble and quartz 
fragments, ~600m thick. Unconformably overlain by Triassic Sibaganding Fm bioclastic limestone (~750m?) 
and Late Triassic Kualu Fm clastics with Halobia and andesitic clasts (~500m). Tertiary consists of Oligo- 
Miocene Parapat Fm clastics, M-L Miocene Haranggaol Fm welded tuff and pyroclastics and Plio-Pleistocene 
Simbolon and Takur-Takur Fm. Pyroclastic and lava rocks (incl. 'Toba Tuffs') are youngest rock units 
(Paleozoic- Mesozoic typical 'Sibumasu' succession; JTvG)) 
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Pegunungan Dua Belas dan mintakat Gumai-Garba, Sumatera Bagian Selatan. Jurnal Sumber Daya Geologi 
(JSDG) 17, 6, 162, p. 370-384. 
(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/315) 
('Geological and tectonic development of the Pre-Tertiary in the Kuantan Duabelas Mountains zone and the 
Gumai-Garba zone, S Sumatra'. Kuantan-Duabelas Mts terrane Carboniferous-Triassic metamorphics intruded 
by Permian and E Jurassic granitoids. Presence of E-M Permian Cathaysian fusulinids and floras. Gumai- 
Garba terrane is Jurassic-Cretaceous melange intruded by late Cretaceous granitoids) 
 
Kusnama, R. Pardede, S. Andi Mangga & Sidarto (1992)- Geologic map of the Sungaipenuh and Ketaun sheets, 
Sumatra, 1: 250.000, 2nd Edition. Geological Research Development Centre (GRDC), Bandung. 
(Map sheet of West coast of C Sumatra, S of Kerinci Lake.Mainly Tertiary- Quaternary volcanics and 
granodiorites. In NE corner thick Jurassic Asai Fm flysch-type metasediments with Nagan hornblende 
granodiorite (E Eocene~51-55 Ma). At NE-most corner, across Sumatra Fault Zone? Permian Palepat Fm 
andesitic lavas and tuffs intruded by Tantan Granodiorite (Late Triassic- E Jurassic?)) 
 
Kusnanto, B. & S. Hughes (2014)- Geology and mineralization of Beutong copper deposit, Nagan Raya, Aceh. 
In: I. Basuki & A.Z. Dahlius (eds.) Sundaland Resources, Proc. Annual Conv. Indonesian Soc. Economic 
Geologists (MGEI), Palembang, p. 245-269. 
(Beutong porphyry copper deposit ~60 km NE of Meulaboh, Aceh. Two mineralized Cu-Mo-Au porphyry 
centers in E Pliocene (~4.2 – 4.6 Ma) Beutong Intrusive Complex, into Jurassic-Cretaceous Woyla Gp, which 
includes NW-SE-trending dismembered ophiolite slivers. Overprinted by high sulphidation epithermal event) 
 
Lai, Y.M., S.L. Chung, A.A. Ghani, S. Murtadha, H.Y. Lee & M.F. Chu (2021)- Mid-Miocene volcanic 
migration in the westernmost Sunda arc induced by India-Eurasia collision. Geology (GSA) 49, 6, p. 713-717. 
(online at: https://doi.org/10.1130/G48568.1) 
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Sumatran fault zone. Volcanic rocks from N more enriched in K2O and other elements, reflecting increase in 
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driven by India-Eurasia collision) 
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Zircon U-Pb geochronology and Hf isotopic compositions of igneous rocks from Sumatra: implications for the 
Cenozoic magmatic evolution of the western Sunda Arc. Geological Society, London, Special Publ. 537, p. 455-
478. 
(online at: https://www.lyellcollection.org/doi/epdf/10.1144/SP537-2022-199) 
(Two main Cenozoic magmatic stages in Sumatra, with 25 My magmatic quiescence in-between: (1) Paleocene- 
E Eocene (66-48 Ma = Neo-Tethyan subduction) and (2) E Miocene-Recent (23-0 Ma = Indian Ocean 
subduction). Magmatic zircons with positive and high εHf(t) values, indicating isotopically juvenile magma 
source in mantle wedge along W Sunda Arc. Negative /low εHf(t) values around Toba volcano evidence for 
sediment subduction) 
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(online at: https://goldschmidtabstracts.info/abstracts/abstractView?doi=10.46427/gold2020.1399 
(zircon U-Pb ages and Hf isotopes of 38 Cenozoic volcanic rocks and 18 plutonic rocks from Sumatra suggest 4 
major flare-up events: 55-50 Ma (E Eocene), 25-20 Ma, 15-10 Ma, and 5-0 Ma, with magmatic gap between 
48-23 Ma. Hf isotopes show typical Sunda Arc ratios, except in Toba area in all magmas of 50 Ma- Recent) 
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(‘Geological and mineralogical observations in the Indies. 1. Climatic change of the Diluvial period on 
Sumatra’ (Diluvial= period of the Biblical Flood; formerly used for glacial Pleistocene). Lang finds it 
remarkable how little lateritic weathering is taking place in most of South Sumatra today, as would be expected 
in rain-rich tropics. Below regular red and yellow soils sometimes horizons of lateritic iron concretions. 
Possibly points to different climate, i.e. less rainfall in Pleistocene) 
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Verhandelingen Geologisch-Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 7, 3, p. 
213-295. 
(‘A Middle Permian fauna from Guguk-Bulat, Padang Highlands, Sumatra’. No. 5 of A. Tobler’s series 
Beitrage zur Geologie und Palaontologie von Sumatra. Famous M Permian reefal limestone locality in Padang 
Highlands near Lake Singkarak, first decribed as Carboniferous by Volz 1904. Re-sampled by Tobler in 1909 
and Fontaine in 1982?. Bivalves, cephalopods and trilobites absent. Mainly description of 79 species of 
foraminifera (incl. 18 fusulinid species of Fusulinella, Verbeekina, Doliolina, Neoschwagerina), colonial corals 
(incl. massive Waagenophyllidae, Lonsdaleia) and 8 brachiopod species (= part of 'Cathaysian' West Sumatra 
block of Barber et al. (2005); JTvG)) 
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(‘Report on the gold-bearing alluvial deposits of the Si Lajang Koroe Rivier in the concession of mining 
company Barma Sawah’) 
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https://www.researchgate.net/publication/236834293_The_physiography_and_vegetation_of_Sumatra) 
(Overview of present-day geomorphology and vegetation of Sumatra) 
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(online at: https://www.researchgate.net/publication/249521232_First_Toba_supereruption_revival) 
(Oldest Toba tuff in S China Sea sediments, 2500 km away from source. Tephra deposits below Brunhes-
Matuyama geomagnetic boundary (778 ka) and above Australasian microtektite layer (793 ka). Calibration to 
oxygen isotope stratigraphy (between stages 20 and 19) suggests M Pleistocene Toba eruption occurred during 
deglaciation at 788 ± 2.2 ka, in good agreement with 40Ar/39Ar date of 800 ± 20 ka for Toba tephra (layer D) 
at ODP Site 758, but younger than commonly cited Ar/Ar age of 840 ± 30 ka. Eruption expelled at least 800-
1000 km3 dense-rock-equivalent of rhyolitic magma) 
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Hydrobiologie, Supplement Band, 12, p. 635-669. 
('Petrographic investigations of the sediments of Lake Toba, N Sumatra'. Sub-Recent lacustrine sands from 
around Lake Toba composed mainly of quartz, volcanic glass, sanidine, plagioclase, biotite and hornblende) 
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(Quaternary volcanoes in Padang area, W coast Sumatra. Maninjau caldera andesite compositions 55-61% 
SiO2. K-Ar whole-rock age determinations range from 0.27- 0.83 Ma. Rel. high high 87Sr/86Sr ratios may reflect 
crustal source for andesites) 
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(online at: https://www.aig.org.au/library/publications/aig-bulletins/) 
(Purnama gold deposit part of Martabe high-sulphidation gold system (discovered in 1997) in Tertiary (E 
Miocene?) volcanic and sedimentary rocks, near fault splay of Great Sumatran Fault Zone) 
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the_easternmost_Tethys_Zircon_Hf_isotopic_evidence_from_Sumatran_granitoids_Indonesia) 
(Zircon U-Pb and Hf isotopic data from Mesozoic granitoids in Sumatra show 3 magmatic episodes: (1) 214-
201 Ma (Late Triassic), (2) 148-143 Ma (Late Jurassic), and (3) 102-84 Ma (mid-Cretaceous). Change in 
magmatic zircon εHf(t) values from −13.1 to +17.7 in Late Triassic granitoids suggests restructuring of arc 
system, from trapped ancient continental crust to juvenile arc input. Jurassic-Late Cretaceous granitoids 
positive zircon εHf(t) values, consistent with Tethyan juvenile arc development during subduction of 
easternmost Tethyan lithosphere beneath Sumatra (similar to Gangdese arc system in Lhasa/S Asia)) 
 
Li, X., T. Hao & Z. Li (2018)- Upper mantle structure and geodynamics of the Sumatra subduction zone from 
3-D teleseismic P-wave tomography. J. Asian Earth Sciences 161, p. 25-34. 
(3D P-wave seismic tomographic inversions over Sumatra subduction zone image velocity structure of the 
upper mantle. Subducting Indo-Australian Plate clearly imaged as continuous high-velocity anomalous zone in 
mantle along Sumatra Island Trench-parallel low-velocity features in upper mantle may be trench-parallel flow 
beneath subducting slab. Beneath S Sumatrapossible lateral detachment of high-velocity anomaly from 
∼560 km to deeper parts of slab, possibly slab tearing that terminated around 17.5 Ma. Etc.) 
 
Liebermann, C. (2018)- Provenance of modern and ancient sediments from Sumatra, Indonesia. Ph.D. Thesis 
Royal Holloway, University of London, p.   (Unpublished)  
(‘A provenance study investigating the evolution of the Cenozoic basins of Sumatra utilizing detrital U-Pb 
zircon geochronology, heavy mineral characterization via Raman spectroscopy counting, and light mineral 
modes based on extensive fieldwork investigations’. Increase of unstable heavy mineral phases of proximal 
signature in Lower-Miocene strata suggests major change of source at Oligocene-Miocene boundary, possibly 
indicating pulse in uplift of Barisan Mts. Detrital zircon ages as old as Archean present in all sediments. 
Prominent Triassic age group can be correlated with Main Range Province granitoids from Malay-Peninsula. 
Zircon age spectra from Sumatra lack Cretaceous ages, unlike Schwaner Mountains/SW Borneo. Modern river 
sands mainly sourced from Recent Barisan volcanic arc) 
 
Liebermann, C., R. Hall & A. Gough (2018)- Provenance of sediments from Sumatra, Indonesia - Insights from 
detrital U-Pb zircon geochronology, heavy mineral analyses and Raman Spectroscopy. Proc. 2018 PESGB- 
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South East Asia Petroleum Exploration Society (SEAPEX) Asia Pacific E&P Conference, London 2018, 1p. 
(Poster Abstract) 
(Characteristic Precambrian zircon age spectra found in all analysed Cenozoic sediments. Phanerozoic age 
spectra of Cenozoic formations characterised by distinct Carboniferous, Permo-Triassic, and Jurassic-
Cretaceous zircon populations. Prominent Triassic (~220 Ma; Norian) zircon age group correlated with Main 
Range granitoids in Malay Peninsula or Sumatra itself. Unlike Borneo (and W Java; see Clements et al., 2012), 
no Cretaceous zircon ages. Cenozoic zircons appear only from M Miocene onwards, suggesting new 
contribution from local volcanic arc) 
 
Liu, D., Z. Wang, D. Zhao, H. Hu & R. Gao (2024)- Accretionary wedge, arc magmatism and fluid migration in 
Northern Sumatra: insight from seismic attenuation tomography. J. of Geophysical Research: Solid Earth 129, 
12, e2024JB029777, p.                  (manuscript online at: 
https://www.researchgate.net/publication/387060770_Accretionary_Wedge_Arc_Magmatism_and_Fluid_Migr
ation_in_Northern_Sumatra_Insight_From_Seismic_Attenuation_Tomography) 
(First 3‐D P and S wave attenuation tomography of crust and upper mantle of N Sumatra subduction zone) 
 
Liu, S., I. Suardi, D. Yang, S. Wei & P. Tong (2018)- Teleseismic traveltime tomography of Northern Sumatra. 
Geophysical Research Letters 45, 24, p. 13231-13239. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/pdf/10.1029/2018GL078610) 
(Similar to Liu et al. 2019. Maximum penetration depth of subducted Indo-Australian slab into mantle below 
Sumatra varies from ~400 km in N to 800 km in S. Plunging fold of subducted slab, which mimics shape of 
trench and volcanic arc, has less curvature than reported before. Gentle slab fold can be traced to depth of 
~500 km) 
 
Liu, S., I. Suardi, X. Xu, S. Yang & P. Tong (2021)- The geometry of the subducted slab beneath Sumatra 
revealed by regional and teleseismic traveltime tomography. J. of Geophysical Research: Solid Earth 126, 1, 
e2020JB020169, p. 1-29. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2020JB020169) 
(New seismic data since 2005 allow high-resolution tomographic images of velocity structure beneath Sumatra. 
Slab in upper mantle generally follows strike of trench and orientation of volcanic arc. Maximum penetration 
depth of subducted slab increases from N (barely arrives at 410-km discontinuity) to S (penetrates to at least 
660 km). Slab tear at ~120 km between 0° N and 2°N may relate to Toba supervolcanic eruption in Pleistocene. 
Dip of subducted slab dramatically decreases across Sunda Strait; possibly pointing to another subvertical slab 
tear beneath Sunda Strait) 
 
Liu, S., I. Suardi, M. Zheng, D. Yang, X. Huang & P. Tong (2019)- Slab morphology beneath Northern 
Sumatra revealed by regional and teleseismic traveltime tomography. J. of Geophysical Research: Solid Earth 
124, 10, p. 10544-10564. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/pdf/10.1029/2019JB017625) 
(P and S wave tomography show Indo‐Australian oceanic plate penetrates downward beneath N Sumatra to 
~400 km at N tip of Sumatra to ~800 km around S boundary of study area. Significant slab folding or bending 
not found. P wave tomography shows low‐velocity anomalies beneath Sumatra in lower crust and uppermost 
mantle. Also slab tear at ~120‐km depth, considered to be related to eruption of Toba supervolcano) 
 
Liu, Y., I. Suardi, X. Huang, S. Liu & P. Tong (2021)- Seismic velocity and anisotropy tomography of southern 
Sumatra. Physics Earth Planetary Interiors 316, 106722, p. 1-11. 
(New isotropic P- and S-wave velocity tomography models from earthquake data in S Sumatra. Clear high-V 
belt in uppermost mantle represents subducting Indo-Australian slab. Low-V anomalies in mantle wedge may 
be from ascending fluids and partial melts caused by slab dehydration. Trench-normal fast velocity directions 
prevail in lower crust, possibly associated with plastic flow induced by oblique plate convergence. Etc.) 
 
Lohr, R. (1922)- Beitrage zur Petrographie von Sud-Sumatra (West Palembang). Dissertation Munster 
University, Wilhelm Brinkschulte, p. 1-65.    (Unpublished) 
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('Contributions to the petrography of S Sumatra (W Palembang)'. Petrographic descriptions of rocks collected 
in South Sumatra by BPM geologist H.M.E. Schurmann. Mainly from Gumai Mountains?) 
 
Loth, J.E. (1926)- Eenige nieuwe gezichtspunten in verband met het ontstaan der stroomgoudafzettingen in 
Indragiri en het aangrenzend Zuid-Pelalawan. Handelingen 4e Nederlandsch-Indisch Natuurwetenschappelijk 
Congres 1926, p. 430- . 
('Some new views on the origin of placer gold deposits in Indragiri and bordering South Pelawan') 
 
Loth, J.E. (1937)- Beschouwingen over oorsprong en vorming van de alluviale goud afzettingen in de 
afdeelingen Bengkalis en Indragiri. De Ingenieur 52, 38, Mijnbouw, p. M29-M36. 
(online at: https://resolver.kb.nl/resolve?urn=dts:2980093:mpeg21:pdf) 
(Observations on the origin and formation of the alluvial gold deposits in the Departments Bengkalis and 
Indragiri'. Many old gold panning operations in alluvial gold deposits in Central Sumatra. No figures) 
 
Lubis, A.M., R. Salman, I. Hermawan, K. Bradley, L. Feng, Q. Qiu, R. Sahputra, D.H. Natawidjaja, K. Sieh & 
E.M. Hill (2024)- Slip rates and locking depths of the southern Sumatran Fault Zone revealed by new campaign 
GPS observations. Geophysical J. International 239, 1, p. 248-257. 
(online at: https://academic.oup.com/gji/article/239/1/248/7721131) 
(Sumatran Fault Zone composed of 19 fault segmentss and accommodates much of trench-parallel component 
of oblique convergence between Indo-Australian and Sunda plates. New GPS data from three SFZ segments in 
S Sumatra suggest average slip rate of ∼15 mm/year, similar to earlier estimates for entire SFZ. Forearc sliver 
west of SFZ behaves as rigid microplate) 
 
Lubis, A.M., R. Samdara, R. Sahputra, L. Handayani, Q. Qiang, A. Triahadini, M.M.Mukti & O. Prayoga 
(2025)- Present-day inter-seismic velocities and fault slip rate of Ketahun segment, Sumatran Fault System 
(SFS) inferred from Global Positioning System (GPS) observations. Tectonophysics 914, 230879, p.  
(GPS data during 2018-2024 suggests slip rate of Ketahun segment of Great Sumatran Fault System is ~14.5 
mm/yr, with locking depth ~14.4 km. Ketahun segment (Bengkulu) capable of generating a magnitude ∼6- 7+ 
earthquake) 
 
Lubis, H., T. Situmorang, A.M. Harsono & S. Digdowiroko (2000)- Sedex: a new type explortion target for lead 
and zinc in Indonesia. Proc. 29th Annual Conv. Indonesian Association Geologists (IAGI), Bandung, 2, p. 121-
140. 
(Review of sedimentary-exhalative lead-zinc deposits. With example from Sopokomil in Permo-Carboniferous 
Tapanuli Gp in N Sumatra, with up to 8m thick massive sulphides over ~3km) 
 
Lubis, S., S. Hartosukorahardjo, R. Prawirsasra & M. Widjajanegara (1985)- Shallow seismic reflection survey 
in Cantu waters, Lampung Bay, South Sumatra. Proc. 21st Session Committee Co-ord. Joint Prospecting 
Mineral Resources in Asian Offshore Areas (CCOP), Bandung 1984, 2, Technical Reports, p. 33-39. 
(online at: https://repository.unescap.org/items/69c82b4b-501e-4b22-84e9-e8571a408cba) 
(Boomer profiles show system of young N-S normal faults in Lampung Bay) 
 
Lukk, A.A. & V.G. Leonova (2018)- Variations in the kinematics of deformation in the vicinity of the 
catastrophic Sumatra Earthquake. Izvestiya, Atmospheric and Oceanic Physics 54, 11, p. 1517-1526. 
(online at: https://www.researchgate.net/publication/331030892_Variations_in_the_Kinematics_of_ 
Deformation_in_the_Vicinity_of_the_Catastrophic_Sumatra_Earthquake) 
(Great Andaman- Sumatra Mw 9.2 earthquake of December 26, 2004 in Indian Ocean near NE coast of 
Sumatra at depth of 30 km (3rd-largest earthquake in history of seismic observations). Surface rupture of 1200-
1600 km caused right-lateral strike-slip along Indian Plate subduction zone beneath Sunda arc and Burma 
Plate. Etc.) 
 
Lyu, X.M., L. Yang, R.H. Wang, W.H. Guo, Q.F. Han & Z.C. Li (2016)- A case study on multiple stratigraphic 
reservoirs related with weathered granite buried-hill. Proc. 78th EAGE Conference & Exhibition, Vienna 2016, 
Tu P5 01, p. 1-5. 
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(Betara gas field complex in granite buried-hill at N margin of S Sumatra basin, with gas column height 280 m 
and area of 80 km2. Basement lithology phyllite, granite and metaquartzite. Reservoir facies in 40-50m thick 
granitic weathered rind (porosity 12-21%), leached fracture zones in granite and in onlapping/ overlying 
Eocene -Oligocene alluvial fans. Three groups of faults: NNW trending reactivated basement faults, NE normal 
faults and NW reverse faults) 
 
MacKay, A.L. & H.F.W. Taylor (1954)- Truscottite. Mineralogical Magazine 30, p. 450-457. 
(Mineralogical study of truscottite, a mineral of Ca-zeolite-group, first discovered at Lebong Donok mine, 
Bengkulu, Sumatra, by Hovig (1914)) 
 
Macpherson, K.A., D. Hidayat & S.H. Goh (2012)- Receiver function structure beneath four seismic stations in 
the Sumatra region. J. Asian Earth Sciences 46, p. 161-176. 
(On velocity structure beneath the four broad-band seismic stations in Sumatra region.Crustal thicknesses 
beneath stations range from 16 km at forearc to 30km at backarc basin) 
 
Mannhardt, F.G. (1921)- Verslag over de resultaten van geologisch- mijnbouwkundig onderzoek der Tandjoeng 
kolenvelden (Res. Palembang). Jaarboek Mijnwezen Nederlandsch-Indie 47 (1918), Verhandelingen 2, p. 67-
107. 
(Investigation of Tanjung coal fields (including Bukit Asam), 13 km S of Muara Enim, S Sumatra. Coal beds in 
700-800m thick M Palembang Fm. Coal grade locally improved by andesite intrusives) 
 
Mark, D.F., M. Petraglia, V.C. Smith, L.E. Morgan, D.N. Barfod, B.S. Ellis, N.J. Pearce, J.N. Pal & R. 
Korisettar (2013)- A high-precision 40Ar/39Ar age for the Young Toba Tuff and dating of ultra-distal tephra: 
forcing of Quaternary climate and implications for hominin occupation of India. Quaternary Geochronology 21, 
p. 90-103. 
(online at: www.academia.edu/2388761/A_high_precision_40Ar_39Ar_age_for_the_Young_Toba_Tuff_and_ 
dating_of_ultra_distal_tephra_forcing_of_Quaternary_climate_and_implications_for_hominin_occ      Etc.) 
(New inverse isochron 40Ar/39Ar age forbiotite shards from ultra-distal youngest Toba super-eruption deposit 
in India: 75.0 ± 0.9 ka. See also comments of Haslam, 2013) 
 
Mark, D.F., P.R. Renne, R. Dymock, V.C. Smith, J.I. Simon, L.E. Morgan, R.A. Staff & B.S. Ellis (2017)- 
High-precision 40Ar/39Ar dating of Pleistocene tuffs and temporal anchoring of the Matuyama-Brunhes 
boundary. Quaternary Geochronology 39, p. 1-23. 
(online at: www.sciencedirect.com/science/article/pii/S1871101417300055) 
(New 40Ar/39Ar ages for tuffs from Toba volcano on Sumatra in core from ODP Site 758 in Indian Ocean. 
Tephra layers geochemically correlated to Young Toba Tuff (Ash A; 73.7 ± 0.3 ka) and Middle Toba Tuff (502 ± 
0.7 ka). Ash units D (785.6 ± 0.7 ka) and E (792.4 ± 0.5) (tentatively correlated to 'Old Toba Tuff'). Ages and 
depth model used here to estimate ages for Matuyama-Brunhes boundary (~784 ka) and Australasian tektites 
layer (peak 8 cm below Ash D; ~786 ± 2 ka)) 
 
Maryanto, S. (1993)- Petrogenesis sabak di sekitar tepi barat Danau Toba, Sumatera Utara. Jurnal Geologi dan 
Sumberdaya Mineral (JGSM) 3, 26, p. 14-20. 
('Petrogenesis of slate around the western edge of Lake Toba, N Sumatra'. Metamorphic rocks of Permo-
Carboniferous Kluet Fm at W side of Lake Toba (slates and metagreywacke) represent dynamic and low burial, 
greenschist facies metamorphism of greywacke and shales) 
 
Maryono, A., D.H. Natawidjaja, T.M. van Leeuwen, R.L. Harrison & B. Santoso (2014)- Sumatra, an emerging 
world-class magmatic gold belt. In: I. Basuki & A.Z. Dahlius (eds.) Sundaland Resources, Proc. Annual Conv. 
Indonesian Soc. Economic Geologists (MGEI), Palembang, p. 89-101. 
(online at: www.academia.edu/24312771/Sumatra_an_Emerging_World_Class_Magmatic_Gold_Belt?   Etc.) 
Sumatra has become an emerging world-class magmatic gold belt. Island contains known endowment of 27.2M 
ounces of gold, 151M ounces of silver and 9.2 Billion pounds of copper from 32 deposits and prospects. Prime 
gold sources from high-sulfidation epithermal deposits (41.3%), with largest deposit being Martabe. Two 
distinct metallogenic systems, Aceh-Toba (Au-Cu+Mo) high sulfidation epithermal and porphyryProvince in N 
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Sumatra and Barisan (Au-Ag) low sulfidation epithermal province in C and S Sumatra along with Lubuk 
Sikaping and W Jambi clusters of Au-Cu-base metals reflect distinctive tectonic and geologic histories.Main 
gold mineralization across island from 1 to 4 Ma) 
 
Masturyono, R. McCaffrey, D.A. Wark, S.W. Roecker, Fauzi, G. Ibrahim & Sukhyar (2001)- Distribution of 
magma beneath the Toba caldera, North Sumatra, Indonesia, constrained by 3-dimensional P-wave velocities, 
seismicity, and gravity data. Geochem. Geophysics Geosystems 2, 4, p. 1-24. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2000GC000096) 
(P wave velocity structure under 30 x 100 km large Toba caldera from local earthquakes used to map 
distribution of magma within this subduction-related volcanic system) 
 
Matthews, N.E., V.C. Smith, A. Costa, A.J. Durant, D.M. Pyle & N.J.G. Pearce (2012)- Ultra-distal tephra 
deposits from super-eruptions: examples from Toba, Indonesia and Taupo Volcanic Zone, New Zealand. 
Quaternary International 258, p. 54-79. 
(online at: www.academia.edu/742564/Ultra_distal_tephra_deposits_from_super_eruptions_examples_   Etc.) 
(The ∼74 ka Youngest Toba Tuff eruption deposited ash over Bay of Bengal and 4cm thick ash layer over India 
subcontinent, over 2000 km to W) 
 
Mattinson, P.G. (1987)- Structural controls and alteration assemblages at the Lebong Tandai Mine, Sumatra: 
implications for the genesis of epithermal silver-gold mineralisation. M.Sc. Thesis, University of Western 
Australia, Perth, p. 1-285.  (Unpublished) 
 
Matysova, P., M. Booi, M.C. Crow, F. Hasibuan, A.P. Perdono, I.M. Van Waveren & S.K. Donovan (2018)- 
Burial and preservation of a fossil forest on an early Permian (Asselian) volcano (Merangin River, Sumatra, 
Indonesia). Geological Journal 53, 5, p. 2352-2370. 
(E Permian (Asselian) Mengkarang Fm of W Jambi Province preserves abundant evidence of E Permian forest, 
which grew at foot of active volcano, where pyroclastic flows often made way and destroyed vegetation and 
where epiclastic reworked pyroclastics rapidly entombed vegetation. In situ Agathoxylon close enough to 
volcanic slope to be buried rapidly, but shallow enough to avoid recrystallization) 
 
McCarroll, R.J., I.T. Graham, R. Fountain, K. Privat & J. Woodhead (2014)- The Ojolali region, Sumatra, 
Indonesia: epithermal gold-silver mineralisation within the Sunda Arc. Gondwana Research 26, p. 218-240. 
(Ojolali region in Lampung, S Sumatra, two main epithermal gold-silver deposits: (1) Tambang intermediate-
sulfidation deposit along fault in siltstone and (2) Bukit Jambi high-level, low-sulfidation Au-Ag deposit in 
andesitic tuffs. Mineralisation hosted in window of Miocene intermediate-mafic volcanics) 
 
McCarthy, A.J. (1997)- The evolution of the transcurrent Sumatran fault system, Indonesia. Ph.D. Thesis, 
University London, p. 1-387.  (Unpublished) 
 
McCarthy, A.J. & C.F. Elders (1997)- Cenozoic deformation in Sumatra: oblique subduction and the 
development of the Sumatran fault system. In: A.J. Fraser & S.J. Matthews (eds.) Petroleum Geology of SE 
Asia. Geological Society, London, Special Publ. 126, p. 355-363. 
(Sumatra pre-Tertiary history of accretion was followed byPaleogene basin formation. Strong mid-Miocene 
inversion event recorded in onshore part of forearc basin in S Sumatra, same time as inception of seafloor 
spreading in Andaman Sea and probable inception of major strike-slip movement along the SFS, possibly 
following clockwise rotation of Sumatra towards it present NW-SE trend. SFS complex deformation history 
including polyphase reactivation of fault surfaces and contemporaneous strike-slip and orthogonal compression 
or extension. New estimate of ~150 km offset of Mesozoic units across SFS in C Sumatra proposed. Several 
basins formed along SFS in Quaternary) 
 
McCarthy, A.J., B. Jasin & N.S. Haile (2001)- Middle Jurassic radiolarian chert, Indarung, Padang District, and 
its implications for the tectonic evolution of western Sumatra, Indonesia. J. Asian Earth Sciences 19, p. 31-44. 
(Radiolaria chert in Indarung Area, 10km E of Padang of Aalenian (lower M Jurassic) age. Beds dipping 
steeply to SW. Lubuk Peraku Lst dated as U Jurassic- E Cretaceous based on occurrence of Lovcenipora 
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(Yancey & Alif 1977, but is Cladocoropsis; Beauvais 1983). Interbedded with volcanics and limestone 
conglomerate/breccias, Interpreted as carbonate cap on seamount. Limestone overlain by Golok crystal tuffs 
(K/Ar age of ~105 Ma/ Albian, but suspect?). M Jurassic Ngalau bedded chert probably faulted into younger 
limestone during Cretaceous ENE-directed compression. Radiolarian assemblage Aalenian or E Bajocian 
Transhsuum hisuikyoense Zone (= part of oceanic assemblage of Woyla Group: M- Late Cretaceous SW 
dipping accretionary prism with M Jurassic seafloor oceanic material and Late Jurassic volcanic seamount; 
JTvG) 
 
McCloskey, J., D. Lange, F. Tilmann, S.S. Nalbant, A.F. Bell, D.H. Natawidjaja & A. Rietbrock (2010)- The 
September 2009 Padang earthquake. Nature Geoscience 3, February, p. 70-72. 
(Mw= 7.6 earthquake of 30 September 2009 with epicenter WNW of Padang at depth of 80-90 km, within lower 
part of Wadati-Benioff zone. Did not rupture Sunda megathrust or relax stress on Mentawai segment) 
 
McCourt, W.J. & E.J. Cobbing (1993)- The geochemistry, geochronology and tectonic setting of granitoid rocks 
from southern Sumatra, western Indonesia. South Sumatra Geol. Mineral Exploration Project (SSGMPE) 
Report 9, Geological Research Development Centre (GRDC), Bandung, p.    (Unpublished) 
(Includes Eocene (52-57 Ma) ages for Lassi granite/ diorite, 53-55 Ma and 129-169 Ma for Bungo batholith, 
79-85 Ma for Padean granite, 111-113 Ma for Sulan pluton, 82-117 Ma for Garba Pluton, 138-149 Ma and 192 
Ma for Sulit Air granite, etc. (Barber et al. 2005)) 
 
McCourt, W.J., M.J. Crow, E.J. Cobbing & T.C. Amin (1996)- Mesozoic and Cenozoic plutonic evolution of 
SE Asia: evidence from Sumatra, Indonesia. In: R. Hall & D. Blundell (eds.) Tectonic evolution of Southeast 
Asia, Geological Society, London, Special Publ. 106, p. 321-335.       (online at: 
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ef8ce8dc16988be4313732e09c76672bf7700
0c8) 
(Barisan Mts of S Sumatra four periods of plutonic activity: Miocene-Pliocene (20-5 Ma), E Eocene (60-50 
Ma), Mid-Late Cretaceous (117-80 Ma) and Jurassic-E Cretaceous (203-130 Ma). Also plutonic activity in 
Permian (287-256 Ma) and suggestions of magmatism in Late Triassic- E Jurassic (220-190 Ma) and M 
Jurassic-E Cretaceous (170-130 Ma). Ages from E Sumatra indicate Triassic- E Jurassic (240-195 Ma) tin-belt 
magmatism of Peninsular Malaysia Main Range extends into area. Plutonic suites in NW-SE trending belts. 
Breaks in plutonic activity correspond to changes in approach angle and/or rate of subduction, and in some 
instances relate to periods of collision and accretion of allochthonous material. At least two such events: early 
M Cretaceous collision and accretion of oceanic Woyla terranes, and latest Cretaceous possible collision of 
continental sliver/block, the W Sumatra terrane to Sundaland margin) 
 
Mentari, S.G., Winantris & L. Jurnaliah (2023)- Paleoenvironment of the Miocene Lemau Formation based on 
the palynology analysis in Seluma, Bengkulu. Jambura Geoscience Review 5, 1, p. 33-41. 
(online at: https://ejurnal.ung.ac.id/index.php/jgeosrev/article/view/17150/5812) 
(Palynology of 3m thick E-M Miocene coal-bearing part of Lemau Fm in coal mine in Seluma, Bengkulu basin. 
Freshwater peat swamp environment and mangrove environments in E Miocene, marked by Florschuetzia 
levipoli. Environment with some marine influence in M Miocene with Alnipollenites verus, indicated by 
foraminifera linings and dinocysts. Environment changed again to mangrove higher in M Miocene) 
 
Metcalfe, I. (1983)- Conodont faunas, age and correlation of the Alas Formation (Carboniferous), Sumatra. 
Geological Magazine 120, 6, p. 737-746. 
(online at: www.academia.edu/17183349/Conodont_faunas_age_and_correlation_of_the_Alas_Formation_ 
Carboniferous_Sumatra) 
(Conodonts Spathognathodus campbelli, S. scitulus, Synprioniodina microdenta and Gnathodus girtyi rhodesi 
from NW Sumatra Alas Fm shelfal limestones suggest Late Visean (E Carboniferous) age, making it oldest 
dated formation on Sumatra. Previously single solitary coral identified as Allotropiophyllum sinense Grabau 
thought to indicate E Permian age. Brachiopods from same locality identified as Cleiothyridina and Marginalia 
or Inflatia, suggesting probable Visean age) 
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(online at: https://gsmpubl.files.wordpress.com/2014/09/bgsm1986b13.pdf) 
(Samples from Sumatra Late Paleozoic- Triassic limestones analyzed for conodonts. Lower Carboniferous 
(Late Visean) with Gnathodus girtyi rhodesi, etc. in Alas Fm of Alas Valley and near near Bukittinggi. Prapat, 
Lake Toba limestones with Late Carnian Neogondolella polygnathiformis conodont zone. M and U Triassic 
conodonts from dark limestones of six other localities, some of which (e.g. Sungei Kalue Lst) were previously 
considered to be Permo-Carboniferous)  
 
Metcalfe, I. (1989)- Triassic conodonts of Sumatra. In: H. Fontaine & S. Gafoer (eds.) The Pre-Tertiary fossils 
of Sumatra and their environments, United Nations ESCAP, CCOP, Technical Publication 19, Bangkok, p. 191-
194. 
(Six limestone localities in N Sumatra Lake Toba area with Late Triassic (Carnian) conodonts)  
 
Metcalfe, I. (1989)- Carboniferous conodonts. In: H. Fontaine & S. Gafoer (eds.) The Pre-Tertiary fossils of 
Sumatra and their environments, United Nations ESCAP, CCOP, Technical Publication 19, Bangkok, p. 45-46. 
(Two limestone localities with E Carboniferous conodonts: Alas Fm in Alas Valley (N Sumatra; Late Visean, 
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Mining and Metallurgy, IMM), London, 131, 2, p. 50-68. 
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gebergte. De Mijningenieur 10, 5, p. 112-118. 
('Geological observations in the Padang Highlands, II. The Si Karikir Mountains'. Mountain chain between 
Ombilin River and Lake Singkarak composed of intensely folded, grey Upper Triassic limestone, similar to 
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331. 
('Brief report on the results of 1927-1928 geological investigations in Padang Highlands’ (area E of Lake 
Singkarak and W of Tertiary Ombilin Basin with its Eocene fish localities). A few km NE of Singkarak town M 
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Musper, K.A.F.R. (1934)- Nieuwe fossielresten en de ouderdom der kalksteenen in het Pretertiair van het 
Goemai Gebergte. De Ingenieur in Nederlandsch-Indie )IV) 1, 8, p. IV.134- IV.142. 
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Coal organic facies suggest deposition in swamp zone, in area surrounded by active volcanoes) 
 
Najili, A., P. Sendjaja, B. Priadi, V.E. Setiawan, B.M. Hartono (2021)- Petrogenesis of Pre-Tertiary A-type 
granitoid in Jambi area and its implications of Rare Earth Element potential on Main Range Sumatra belt. 
Indonesian J. of Economic Geology (IJEG) 1, 1, p. 49-71. 
(online at: https://journal.iagi.or.id/index.php/IJEG/article/view/342) 
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associated with E Cretaceous Orbitolina; in Ratai Bay red deep sea clay). No true radiolarites anywhere, but 
all interpreted as deep marine deposits (No ages given; probably ranging from Permian- Cretaceous; JTvG)) 
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Gebieten liegenden Ertzvorkommen (Mittel-Sumatra). Sitzungsberichte Osterreichischen Akademie der 
Wissenschaften, Math.-Naturwisschaftliche Klasse, Wien, 1, 163, 9-10, p. 689-723. 
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Ozawa, Y. (1929)- A new occurrence of Schwagerina princeps in Sumatra. Eclogae Geologicae Helvetiae 22, p. 
51-52. 
(online at: http://retro.seals.ch/cntmng?type=pdf&rid=egh-001:1929:22::8&subp=hires) 
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along SFS. Sumatran magmatic arc commenced at least in Mesozoic. Offset of current arc to E at Lake Toba 
ascribed to change in angle of Benioff Zone, divided by split in descending plate coincident with prolongation 
of Investigator transform fault) 
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2004 Sumatra-Andaman subduction zone earthquake. Geosphere 11, 6, p. 2067-2129. 
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Langgun Timur 1 (Sun Malaysia Petroleum, 1989) bottomed in fractured dolomitic limestone with gas shows 
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Hosted in volcanics of E Miocene Hulusimpang Fm ('Old andesites') and M Miocene andesitic intrusions. Age 
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(Unpublished) 
(Analysis of geodetic GPS data collected in Indonesia from 1959 to 1994 suggests three large blocks: (1) Sunda 
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detailed slip history along central part of Sumatran fault. Sumatra fault arc-parallel slip rates 23-24mm/yr) 
 
Pribadi, A., E. Mulyadi & I. Pratomo (2007)- Mekanisme erupsi ignimbrit kaldera Maninjau, Sumatera Barat. 
Jurnal Geologi Indonesia 2, 1, p. 31-41. 
(online at: www.bgl.esdm.go.id/publication/index.php/dir/article_detail/182) 
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and transpressive deformation since Late Pliocene to Recent. Foreland setting developed in N Sumatra Basin, 
updating previous knowledge of strike-slip dominated basin inversion) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

121

Putra, A.M. & Munasri (2016)- Characteristics of radiolaria and its bearing rocks in the Garba mountains, South 
Sumatra. Proc. 14th Regional Conference Geology and Mineral Resources of SE Asia (GEOSEA XIV) and 45th 
Annual Conv. Indonesian Association Geologists (IAGI) (GIC 2016), Bandung, p. 576-578. 
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ages of 227-211 Ma (Norian). Also similar isotopic compositions to post‐collisional granitoids along >3000km 
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(Sopokomil shale-hosted, stratiform massive sulfide (SHMS) Zn-Pb deposit, in Lower Carboniferous 
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Block. Heavier δ34S of sulfides suggest large-scale bacteriogenic reduction of Carboniferous seawater sulfate 
in restricted, anoxic basin. Bacteriogenic reduced sulfur reservoir more likely than hydrothermal sulfur) 
 
Rivai, T.A., Syafrizal, K. Yonezu, K. Sanematsu & K. Watanabe (2021)- Nature of ore fluid at the Sopokomil 
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microcontinent in M Cretaceous time?) 
 
Siringoringo, L.P., B. Sapiie, A. Rudyawan & I G.B.E. Sucipta (2023)- Petrogenesis of the Sukadana Basalt 
based on petrology and whole rock geochemistry, Lampung, Indonesia: geodynamic significances. Open 
Geosciences 15, 20220544, p. 1-19. 
(online at: https://www.degruyter.com/document/doi/10.1515/geo-2022-0544/pdf) 
(Quaternary Sukadana flood basalts in Lampung, S Sumatra, show Ocean Island Basalt (OIB) characteristics. 
Here linked to slab roll-back and back-arc extension) 
 
Siringoringo, L.P., B. Sapiie, A. Rudyawan & I G.B.E. Sucipta (2024)- Origin of high heat flow in the back-arc 
basins of Sumatra: An opportunity for geothermal energy development. Energy Geoscience 5, 3, 10028, p. 1-16. 
(online at: https://www.sciencedirect.com/science/article/pii/S2666759224000040) 
(Back-arc basins of Sumatra exhibit highest heat flow worldwide. Origin of the high heat flow in N, C and S 
Sumatra basins probably severe Eocene- E Miocene extensional deformation through large pull-apart and slab 
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from up to 5m thick Toba ash deposits in Lenggong Valley, Malaysia, 6 km from archeological site with stone 
artifacts buried by ash. If made by Homo sapiens, age indicates modern humans reached SE Asia by ∼74 ka. 
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(Banded Iron Formation mineralization in Tanggamus area, Lampung, presumably associated with Permian- 
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and initially thought to be of Devonian age. Species Neoproetus indicus Tesch and Phillipsia (Pseudophillipsia) 
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Sumatra (2.58±0.21 HFU), possibly due to thicker Tertiary strata in N Sumatra Basin) 
 
Thamrin, M., Siswoyo, S. Sandjojo, Prayitno & S. Indra (1980)- Heat flow in the Tertiary basin of South 
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Thompson, M.L. (1936)- Lower Permian fusulinids from Sumatra. Journal of Paleontology 10, 7, p. 587-592. 
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algae (incl. Permocalculus) from W Jambi province. Mesumai River localities with fusulinids Boultonia willsi, 
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1901 travels to Padang Highlands). Reports presence of Precambrian metamorphics, Upper Carboniferous 
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belemnitiden en pentacrinitiden) in Boven-Djambi (Sumatra). Verslag Mijnwezen, 1e kwartaal 1908, p. 18- . 
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(online at: https://www.researchgate.net/publication/292446887_Early_Permian_fusuline_faunas_from_Jambi 
_Sumatra_Indonesia_faunal_characteristics_and_paleobiogeographic_implications) 
(Fusulinids in Telok Gadang limestone bed at base of Mengkarang Fm (below E Permian 'Jambi flora'). 
Samples collected in 2004 contain Pseudoschwagerina meranginensis, Pseudofusulina rutschi, and others. 
Comparison with N Afghanistan study by Leven (1971) suggest Sakmarian age (i.e. younger than Late Asselian 
age proposed by Vachard, 1989). Younger 21m-thick, dark gray, fusulinid limestone in Palepat Fm at Batu Impi 
(18 km W of Bangko) with Minojapanella, Toriyamaia, Praeskinnerella, Chalaroschwagerina, 
Paraschwagerina, etc., indicating Yakhtashian or Bolorian (= ~Artinskian- Kungurian) age, most probably 
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(Rel. high diversity E Permian fusulinid assemblages in Bangko area of Jambi (W Sumatra Block), associated 
with famous 'Jambi flora'. Mengkarang Fm ~360m thick paralic clastics with intercalations of shallow marine 
limestone and thin coal seams. In lower part ~5m thick dark grey limestone at Telok Gedang on Merangin 
River, ~17 km SW of Bangko with Pseudoschwagerina and Pseudofusulina? suggesting Asselian age (N.B.: 
same genera as E coast of Peninsular Thailand= Sibumasu; Ingavat-Helmcke 1993?). Overlying Palepat Fm 
>200m arc volcanics with limestone interbeds with fusulinids (first described by Thompson 1938, Tien 1989). 
Restudy of Batu Impi locality shows Minojapanella, Schubertella, Toriyamaia, Praeskinnerella, 
Chalaroschwagerina? and Paraschwagerina?, suggesting Artinskian- Kungurian age and Cathaysian/ Tethyan 
paleobiogeographic affinity (similar to E Malay Peninsula Terengganu Lst fauna described by Fontaine et al. 
1998?; also similar age as basal Ratburi Lst in Sibumasu Block of Thailand?; JTvG)) 
 
Umbgrove, J.H.F. (1926)- Neogene en Pleistoceene koralen van Sumatra. Wetenschappelijke Mededeelingen 
Dienst Mijnbouw Nederlandsch-Indie 4, 32, p. 25-55. 
(online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB24:079042000:00001) 
(‘Neogene and Pleistocene corals from Sumatra’. Descriptions of Miocene-Pleistocene corals from N Aceh, 
collected by 'Dienst van den Mijnbouw' and from other N Sumatra localities collected by A. Tobler) 
 
Umbgrove, J.H.F. (1928)- Een Zaphrentis van Kota Tengah (Padangsche Bovenlanden). Jaarboek Mijnwezen 
Nederlandsch-Indie 56 (1927), Verhandelingen 1, p. 246-247. 
('A Zaphrentis from Kota Tengah (Padang Highlands)'. Carboniferous or Permian solitary corals Zaphrentis 
and Caninia? from limestone collected by Zwierzycki near Kota Tengah, Lisun-Kwantan-Lalo Mts., W Sumatra) 
 
Umbgrove, J.H.F. (1929)- Lepidocyclina transiens, spec. nov. van Sumatra. Wetenschappelijke Mededeelingen 
Dienst Mijnbouw Nederlandsch-Indie, Bandung, 9, p. 109-113. 
(online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB24:079043000:00003) 
(New species of Lepidocyclina from marly limestone in Ayer Laje, a few km S of Baturaja, S Palembang, S 
Sumatra. Samples collected by J. Nash and F. Musper. Embryon advanced nephrolepidine to trybliolepidine. 
Probably Upper Tf, Middle-Late Miocene age) 
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Umbgrove, J.H.F. (1931)- The Sibajak volcano (N.E. Sumatra). Zeitschrift fur Vulkanologie 13, p. 237-244. 
(Brief description of crater area of Sibajak volcano, N Sumatra, 1 km in diameter. Crater walls mainly thick 
lava flows. Sibayak may have formed within remnants of 8 km wide caldera) 
 
Umri, N.H. & Indrawardana (2014)- Basement reservoir opportunity in Central Sumatra Basin. Proc. 38th 
Annual Conv., Indonesian Petroleum Association (IPA), Jakarta, IPA14-G-057, p. 1-20. 
(Pre-Tertiary Basement play underexplored in C Sumatra Basin, despite success at Beruk NE field. C Sumatra 
basin underlain by metasedimentary rocks of Permo-Carboniferous age in Kuala and Mergui Terranes in W 
and Triassic Jurassic Mutus terrane argillite and Paleozoic Malacca Terrane quartzite/ granite in E of C 
Sumatra Basin) 
 
Utama, H.W., Sutarto, A.Widagdo & E. Wahyudi (2023)- Paleovolcanic Karing reconstruction in the Merangin 
Jambi UNESCO Global Geopark territory based on petrological and geochemical approach. J. Online of 
Physics (JOP) 9, 1, 66-79. 
(online at: https://online-journal.unja.ac.id/jop/article/view/28588/16633) 
((E Permian) lava and pyroclastic sequences in Karing River on Merangin Jambi UNESCO Global Geopark 
territory. Four lava sequences of olivine-bearing basalt rocks with 40%-50% Si content. Calk-alkaline basalt 
series, probably stratovolcano (age, 304-297 Ma; latest Carboniferous- earliest Permian, from zircon in basalt 
xenoliths and pyroclastics; Van Waveren (2018) data?) from oceanic subduction under continental margin) 
 
Untung, M., N. Buyung, E. Kertapati, Undang & C.R. Allen (1985)- Rupture along the Great Sumatran fault, 
Indonesia, during the earthquakes of 1926 and 1943. Bull. Seismological Society of America 75, 1, p. 313-317. 
(1943 earthquake at least 2-3 m lateral displacement along 60 km segment) 
 
Utoyo, H. (1996)- Pentarikhan K-Ar daerah Bukit Kayumambang, Pegunungan Tigapuluh, Riau. In: Sampurno 
et al. (eds.) Pros. Seminar Nasional Geoteknologi III, Puslitbang Geoteknologi (LIPI), Bandung, p. 601-610. 
(online at: http://pustaka.geotek.lipi.go.id/index.php/2016/04/07/prosiding-1996/) 
('K-Ar analyses from the Bukit Kayumambang Hill, Tigapuluh Mountains, Riau'. Kayumambang Hill granite 
with K-Ar age of ~124 ± 5 Ma (E Aptian), Mentulu Fm phyllite (contact-metamorphic?) ~116 ±2 Ma) 
 
Vachard, D. (1989)- Microfossils and microfacies of the Lower Carboniferous limestones. In: H. Fontaine & S. 
Gafoer (eds.) The Pre-Tertiary fossils of Sumatra and their environments, CCOP, Technical Papers 19, p. 31-40. 
(Rel. rich Lower Carboniferous foraminifera assemblage from C Sumatra limestones. At least 3 biozones) 
 
Vachard, D. (1989)- A rich algal microflora from the Lower Permian of Jambi Province. In: H. Fontaine & S. 
Gafoer (eds.) The Pre-Tertiary fossils of Sumatra and their environments, CCOP, Technical Papers 19, p. 59-69. 
(Microfauna of grainstone sample from Mengkareng Fm of Pulau Apat, W of Bangko, Jambi (same general 
area, but ~10km N of 'Jambi Flora' localities). Limestone rich in algae (incl. Tubiphytes, Mizzia velebitana, 
Permocalculus, etc.), oncolites, foraminifera (incl. fusulinids Boultonia willsi, Darvasites, Mesoschubertella 
giraudi, Schubertella kingi, Rugofusulina, etc.) and small volcanic clasts. Warm climate assemblage and 
probably Late Asselian age. Calcareous algae strong Tethyan affinities) 
 
Vachard, D. (1989)- Triassic micro-organisms from the Sibaganding Limestone. In: H. Fontaine & S. Gafoer 
(eds.) The Pre-Tertiary fossils of Sumatra and their environments, CCOP, Technical Papers 19, p. 179-189. 
(Illustrations of U Ladinian- Lower Carnian algae (Thaumotoporella parvovesiculifera, Globochaete) and rich 
foraminifera fauna (lituolids, Endothyra, Duotaxis, Aulotortus) from reefal limestones with corals, oncoliths, 
etc., off Lake Toba. Resembles microfauna from Kodiang Lst of NW Malay Peninsula and Namyua Gp in E 
Burma, but different from U Triassic of Seram) 
 
Vacquier, V. & P.T. Taylor (1966)- Geothermal and magnetic survey off the coast of Sumatra. 1. Presentation 
of data. Bull. Earthquake Research Institute (Tokyo University) 44, p. 531-540.  
(online at: http://repository.dl.itc.u-tokyo.ac.jp/dspace/bitstream/2261/12265/1/ji0442007.pdf) 
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(Band of high heat flow in front of deep sea trench off Sumatra. Magnetic anomalies trend mostly E-W; do not 
follow curve of Indonesian island arc) 
 
Van Beek, C.G.G. (1982)- Een geomorfologische bodemkundige studie van het Gunung Leuser Nationale Park, 
Noord Sumatra, Indonesia. Ph.D. Thesis, University of Utrecht, p. 1-187. 
(online at: https://edepot.wur.nl/480283) 
('A geomorphological and pedological study of the Gunung Leuser National Park, North Sumatra'. NW of Lake 
Toba. Area with earlier work by Volz (1912), Van Bemmelen (1930), etc. Gunung Leuser >3400m high, and not 
a volcano, but part of uplifted Barisan range, with rocks composed of Carboniferous-Permian meta sediments 
and E Mesozoic-E Tertiary sediments. Traces of Pleistocene glacial deposits in highest parts of area, above 
3100m. Barisan Ranges cut by Central Graben. Youngest cover Toba ignimbrites) 
 
Van Bemmelen, J.M. (1890)- Uber die Ursachen der Fruchtbarkeit des Urwaldbodens in Deli (Sumatra) und 
Java fur die Tabakscultur, und der Abnahme dieser Fruchtbarkeit. Die Landwirtschaftlichen Versuchsstationen, 
Berlin, 37, p. 374-408. 
(online at: https://edepot.wur.nl/211140) 
(‘On the causes of the fertility of the jungle soils in Deli (Sumatra) and Java for the tobacco culture and the 
decrease in fertility’. Early chemical analyses of soil samples from tobacco-growing area of Deli, E Sumatra, 
by Jakob Maarten van Bemmelen (1830-1911), grandfather of geologist R.W. van Bemmelen and Professor of 
Inorganic Chemistry and soil scientist at University of Leiden. He attributed fertility of thick humus layer of 
virgin forest soil and unique composition of the weathered volcanic silica) 
 
Van Bemmelen, R.W. (1930)- The origin of Lake Toba. Proc. 4th Pacific Science Congress, Java 1929, IIA, p. 
115-124. 
(Lake Toba in N Sumatra largest lake in Indonesia, 87x 31 km. Formed as large collapse crater, in which 
younger acidic volcanoes developed) 
 
Van Bemmelen, R.W. (1931)- Het Boekit Mapas- Pematang Semoet vulkanisme (Zuid-Sumatra). 
Verhandelingen Geologisch-Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 9, p. 57-76. 
('The Bukit Mapas- Pematang Semut volcanism (South Sumatra)'. Different types of volcanism in two nearby 
young volcanic centers in S Sumatra: Bukit Mapas basic andesite and basalt flows, Pg. Semoet acid tuffs) 
 
Van Bemmelen, R.W. (1931)- Is de Hoeloebeloe een vulkaan? De Mijningenieur 12, p. 30-32. 
(‘Is the Hoeloebeloe a volcano?’ High plain with many volcanic features NW of Kota Agung in Lampung 
possible a caldera or volcano-tectonic depression (see also Hartmann, 1936)) 
 
Van Bemmelen, R.W. (1932)- Geologische waarnemingen in de Gajo landen (N-Sumatra). Jaarboek Mijnwezen 
Nederlandsch-Indie 59 (1930), Verhandelingen 3, p. 71-94. 
('Geological observations in the Gajo lands (North Sumatra). Geological survey in conjunction with road 
building project in Aceh, in N Sumatra sector of Barisan Mts (area also described by Volz, 1912). Common 
thick, isoclinally folded, mainly S-dipping, dynamometamorphic Pretertiary rocks, including 'Phyllite Group 
(with intercalations of Jurassic? limestones with demosponge Myriopora and coral Montlivaultia; also some 
serpentinite and basalt), overlain by Late Mesozoic 'Greywacke Group' (with phyllite, granite detritus). 
Unconformably overlain by Paleogene clastics in irregular basins among Barisan Range, with 3 members, from 
top to bottom: Black marine claystone, Mica-sandstone (metamorphic and igneous detritus) and quartz-
sandstone (with limestone intercalations with reticulate Nummulites = E Oligocene). Some Neogene sediments 
at margin of eastern coastal plain, including E Miocene (Te5) reefal limestones) 
 
Van Bemmelen, R.W. (1932)- Geologische kaart van Sumatra 1:200,000. Toelichting bij Blad 10 (Batoeradja). 
Dienst Mijnbouw Nederlandsch-Indie, Bandung, p. 1-45. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/817612) 
(‘Geologic map of Sumatra 1:200k; Sheet 10- Baturaja’. Unfossiliferous Pretertiary in Garba Mountains 
composed of (Mesozoic) Lower Garba Fm volcanics, meta-sediments and granite and Upper Garba Fm deep 
marine radiolarian-bearing sediments (= Woyla terrane?; JTvG). Overlain by Tertiary 'Old Andesites', then 
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Baturaja Fm coaly sediments, overlain by up to 300m thick E Miocene limestone with Spiroclypeus, Eulepidina 
and Miogypsina (upper Te), well exposed around Garba Mountains and Baturaja town. Overlain by 500m 
Telisa Fm, 600m Lower Palembang Fm, etc.) 
 
Van Bemmelen, R.W. (1933)- Geologische kaart van Sumatra 1:200,000. Toelichting bij Blad 6 (Kroei). Dienst 
Mijnbouw Nederlandsch-Indie, Bandung, p. 1-61. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/816147) 
(‘Geologic map of Sumatra 1:200k, Sheet 6- Krui’. SW Sumatra map sheet, mainly Barisan Range Quaternary 
volcanics with Danau Ranau lake in NW. With small window of ?Cretaceous metamorphics overlain by 
Miocene Baturaja limestone and Telisa shale (Sapatuhu Ridge in NW)) 
 
Van Bemmelen, R.W. (1934)- De tektonische structuur van Zuid-Sumatra (in verband met de aardbeving van 
25 Juni 1933). Natuurkundig Tijdschrift voor Nederlandsch-Indie 94, 1, p. 7-14. 
(online at: https://resolver.kb.nl/resolve?urn=MMTEY01:179531004:pdf) 
(‘The tectonic structure of South Sumatra, in connection with the earthquake of 25 June 1933’. Earthquake, 
which killed 550 people, related to Semangko/Great Sumatra fault zone. With block diagram) 
 
Van Bemmelen, R.W. (1939)- The volcano-tectonic origin of Lake Toba (North Sumatra). De Ingenieur in 
Nederlandsch-Indie (IV) 6, 9, p. IV.126- IV.140. 
(Another review on the origin of Lake Toba caldera) 
 
Van Bemmelen, R.W. (1949)- Sumatra. In: The geology of Indonesia, Government Printing Office, Nijhoff, 
The Hague, 1, p. 659-707. 
(Classic review of pre-Independence geological knowledge of Sumatra) 
 
Van Bemmelen, R.W. & P. Esenwein (1932)- De liparitische eruptie van den bazaltischen Tanggamoes-
vulkaan. Wetenschappelijke Mededeelingen Dienst Mijnbouw Nederlandsch-Indie 22, p. 33-62. 
(online at: https://resolver.kb.nl/resolve?urn=MMKB24:079040000:pdf) 
('The liparitic eruption of the basaltic Tanggamus volcano', S Sumatra. Tanggamus on Semangka Bay, S 
Sumatra, first example in Indonesia of basaltic volcano with eruption of light-colored, acid, 'plagio-liparite' 
magma with well-developed quartz phenocrysts) 
 
Van Bemmelen, R.W. & J. Zwierzycki (1936)- Het Paleogeen van Sumatra. De Ingenieur in Nederlandsch-
Indie (IV) 3, 9, p. IV.160- IV.161. 
(online at: https://www.stichtingblauwelijn.nl/assets/files/1936-09.pdf) 
('The Paleogene of Sumatra'. Critical discussion of Sumatra chapter of Badings (1936) compilation of 
Paleogene deposits of Indonesia) 
 
Van der Haas, J. (1935)- N.V. Sumatra’s Goudmijn gevestigd te ’s Gravenhage. p. 1-25. 
(online at: https://resolver.kb.nl/resolve?urn=MMKB31:040962000:pdf) 
(‘N.V. Sumatra’s goldmine, company based in The Hague’. Promotional brochure, seeking investors for gold 
exploration/ exploitation in ‘Boelangsi’and ‘Boelangsi I’ concessions in the ‘area of 1300 gold mines’, an area 
with common remnants of old native ‘Hindu-era’ gold diggings, in tributaries of the Batang Hari River in 
Padang Highlands of W Sumatra (N.B. (1) the old native diggings were probably not from ‘Hindu’ times, but 
younger Minangkabau diggings from 1700s and before (see also Marsdem 1872); (2) a similar company 
brochure was issued in 1930; (3) despite years of relentless efforts by Van der Haas from before 1930 until 
1942, even suggesting this area may be the gold-rich Land of Ophir of King Salomon in the Old Testament, the 
Boelangsi gold concessions never reached exploitation stage; JTvG) (see also Boomgaart 1941, 1947) 
 
Van der Kaars, S., M.A.J. Williams, F. Bassinot, F. Guichard & E. Moreno (2011)- The influence of the 73 ka 
Toba super-eruption on the ecosystems of northern Sumatra as recorded in marine core BAR94-25. Quaternary 
International 258, p. 45-53. 
(online at: www.academia.edu/es/24539198/The_influence_of_the_73_ka_Toba_super_eruption_on    Etc.) 
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(Palynology of marine core off N tip of Sumatra suggests 73 ka Toba super-eruption had devastating effect on 
pine forests of N Sumatra. Evidence for impact on regional climatic conditions remains inconclusive) 
 
Van der Marel, H.W. (1941)- Onderzoek omtrent het voorkomen van de mineralen orthiet en zirkoon in de 
liparietgronden van Sumatra's Oostkust. De Ingenieur in Nederlandsch-Indie (IV) 8, 4, p. IV.33- IV.38. 
(online at: https://www.stichtingblauwelijn.nl/assets/files/1941-04.pdf) 
('Investigation of the occurrence of the minerals orthite and zircon in the liparite areas of Sumatra's E coast'. 
Quaternary acid volcanic liparite tuffs of Sumatra East coast, probably of Lake Toba origin, always contain 
minerals orthite and zircon) 
 
Van der Marel, H.W. (1947)- Diatomeenaardeafzettingen in de omgeving van het Tobameer. De Ingenieur, 
1947, 48, p. 1-7. 
('Diatomaceous deposits in the surroundings of Lake Toba'. Extended, Dutch version of Van der Marel (1947)) 
 
Van der Marel, H.W. (1947)- Diatomaceous deposits at Lake Toba. J. Sedimentary Petrology 17, 3, p. 129-134. 
(Description of Early Quaternary fresh-water diatomaceous deposits around Toba caldera lake, N Sumatra, 
Now at 150m above lake level and formed when lake level was up to 450m above present lake level. Layers up 
to 75-100 cm thick. Some diatomites mainly composed of mainly of Synedra rumpens, others mainly Denticula 
spp., Melosira, Cyclotella, Pinnularia, etc.) 
 
Van der Marel, H.W. (1948)- Het Tobameer. Geologie en Mijnbouw 10, 4, p. 80-89. 
(online at: https://drive.google.com/file/d/1e3QPgTZ5dRXvcgv-zmst58gsCiuaXzTe/view) 
('Lake Toba' . Review of Late Paleozoic- Quaternary geology of Lake Toba area, with focus on Quaternary 
Toba liparitic tuffs and diatomaceous earth deposits) 
 
Van der Marel, H.W. (1948)- Volcanic glass, allanite and zircon as characteristic minerals of the Toba rhyolite 
at Sumatra's East coast. J. Sedimentary Petrology 18, p. 24-29. 
(Widespread young rhyolitic tuff from Toba eruption characterized by common volcanic glass, allanite and 
zircon) 
 
Van der Vlerk, I.M. & J.H.L. Wennekers (1929)- Einige foraminiferenfuhrende Kalksteine aus Sud-Palembang 
(Sumatra). Eclogae Geologicae Helvetiae 22, 2, p. 166-172. 
(online at: https://www.e-periodica.ch/digbib/view?pid=egh-001:1929:22#204) 
('Some foraminifera-bearing limestones from South Palembang (S Sumatra)'. Larger foraminifera from Early 
Miocene (lower Tf) Baturaja Fm limestones between Batu Raja and Muara Dua, with Lepidocyclina (N.) spp., 
Lepidocyclina (Eulepidina), Spiroclypeus spp., Miogypsina dehaarti) 
 
Van Dijk, P. (1860)- Inleiding tot de geologie van Sumatra's Westkust. Natuurkundig Tijdschrift voor 
Nederlandsch-Indie, Batavia, 22, p. 145-180. 
(online at: www.biodiversitylibrary.org/item/48386#page/168/mode/1up) 
('Introduction to the geology of Sumatra's West coast') 
 
Van Eek, D. (1937)- Foraminifera from the Telisa and Lower Palembang beds of South Sumatra. De Ingenieur 
in Nederlandsch-Indie (IV) 4, 4, p. IV.47- IV.55. 
(E-M Miocene Lepidocyclinids and Miogypsina from 4 localities on Gedongratoe map of Lampong Districts, 
collected by Van Tuijn. Telisa Fm E-M Miocene (Te5- Tf2) assemblages A (with Lepidocyclina (N) besaiensis 
n.sp., Miogypsina borneensis) and B (with Miogypsina indonesiensis, Miogypsina borneensis, Lepidocyclina 
(T.) martini). Lower Palembang Fm localities C and D M Miocene zone Tf3(?) with Miogypsina indonesiensis 
and Lepidocyclina pilifera. Little or no stratigraphic info) 
 
Van Es, L.J.C. (1930)- Over eenige nieuwe vondsten van graniet en Trias in the Beneden-Rokan en Midden-
Siak streken en hare beteekenis voor de tektoniek van Midden Oost-Sumatra. De Mijningenieur 8, p. 164-167. 
('On some new discoveries of granite and Triassic in the Lower Rokan and middle Siak regions, and their 
significance for the tectonics of C Sumatra'. Low hills of Pre-Tertiary granite and quartz sandstone at both 
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sides of Lower Rokan River, E Central Sumatra, represent southern continuation of geology of Belitung- 
Bangka and W Malay Peninsula) 
 
Van Leeuwen, T.M. (2014)- A brief history of mineral exploration and mining in Sumatra. In: I. Basuki & A.Z. 
Dahlius (eds.) Sundaland Resources, Proc. Annual Conv. Indonesian Soc. Economic Geologists (MGEI), 
Palembang, p. 35-57. 
(online at: www.academia.edu/18354156/Brief_history_of_mineral_exploration_and_mining_in_Sumatra) 
(Review of gold-silver mining activity in Sumatra from the 1669 re-opening of ancient silver-rich Salido gold 
mine in W Sumatra by the Dutch East Indies Company (VOC), to recent new developments of small-medium 
size epithermal Au-Ag deposits. During Dutch colonial era, 16 Au-Ag deposits were exploited, mostly for short 
periods, with only Lebong Donok and Lebong Tandai mines profitable. Majority of porphyry Cu-Au, epithermal 
Au-Ag and sediment-hosted Au deposits are associated with Sumatra Fault Zone and volcanic arc. Time of 
young gold-silver mineralizations probably mainly Pliocene) 
 
Van Leeuwen, T.M. (2022)- Mineral exploration and mining in Sumatra, Indonesia- a historical overview. SEG 
Discovery (Society of Economic Geologists) 129, p. 21-29. 
(online at: https://www.academia.edu/75954205/Mineral_exploration_and_mining_in_Sumatra_indonesia_A_ 
historical_overview) 
(Review of mining activity in Sumatra from prehistoric times until now. Between 1899-1940, 14 gold mines 
were developed, most short-lived and uneconomic. Since 1967 several peaks in exploration discovered several 
previously unknown mineralization types, including porphyry Cu, high-sulfidation Au, sediment-hosted Au, and 
sediment-hosted Pb-Zn. Activity during modern area included reopening of old Dutch Lebong Tandai mine, 
development of four new gold discoveries (including giant Martabe district) and exploitation of several small 
Fe skarn deposits known since Dutch time. By world standards Sumatra remains underexplored) 
 
Van Leeuwen, T.M., R.P. Taylor & J. Hutagalung (1987)- The geology of the Tangse porphyry copper-
molybdenum prospect, Aceh, Indonesia. Economic Geology 82, 1, p. 27-42. 
(Copper-molybdenum deposit at Tangse, Aceh, N Sumatra, hosted by multiphase quartz diorite intrusions, 
termed Tangse stock, emplaced along segment of transcurrent Sumatera fault system. Intrusive rocks belong to 
normal K calc-alkaline suite. Low initial strontium isotope ratios prohibit significant involvement of sialic 
crustal component in magma genesis. M-L Miocene K-Ar ages for intrusion-cooling (13.1 Ma) and 
hydrothermal alteration-mineralization (9.0 Ma). Three intrusive phases, older porphyries forming bulk of 
Tangse stock) 
 
Van Lier, R.J. (1915)- De edelmetaalafzettingen in Benkoelen. Technisch Studenten Tijdschrift, Delft, 6, 5, p. 
85-90. 
(online at: http://lib.tudelft.nl/mscans/mscans1851) 
(also in Jaarboek 1914-1915 van de Mijnbouwkundige Vereeniging te Delft, p. 245-257; online at: 
https://resolver.kb.nl/resolve?urn=MMAD01:000055001:pdf) 
(‘The precious metal deposits in Bengkulu’. Mainly summary of Hovig (1912) paper on gold in Lebong area. 
With 3 maps:Lebong area, Lebong Simpang and Tambang Sawah) 
 
Van Lier, R.J. (1915)- De Ombilin kolenmijnen ter Sumatra’s Westkust. De Indische Mercuur, 26 March 1915, 
p. 305-329. 
(Reprinted in Jaarboek 1914-1915 van de Mijnbouwkundige Vereeniging te Delft, p. 305-329; online at: 
https://resolver.kb.nl/resolve?urn=MMAD01:000055001:pdf) 
(‘The Ombilin coal mines at Sumatra’s West coast’. Overview of Sawahlunto coal mining operations. Thick 
coal bedsof Oeloe Ajer discovered by W.H. de Greve in 1868. Geological study by Verbeek (1875) still the most 
current. Rail line to Emmahaven port near Padang 155 km long, designed by Ir. J.L. Cluysenaer in 1884, with 
construction starting under J.W. Ijzerman in 1887 and completed in 1894. First mine development in Soengei 
Doerian coal field in 1892, with first construction of future Sawahlunto town (population 10,000 by 1915). SD 
coal field three main seams: A (2-3m thick), B (1-2m) and C (6-12m), separated by 15-20m sand- and 
claystones. Miners mainly Javanese contract laborers, after early tests with Straits Chinese contractors failed, 
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and also convicted criminals as forced laborers (3000 in 1913). Coal production in 1904 207 ktonnes, in 1913 
411 kt.Most coal used as fuel for steamships) 
 
Van Lohuizen, H.J. (1924)- Verslag over het onderzoek van het Landschap Langkat (Oostkust van Sumatra). 
Jaarboek Mijnwezen Nederlandsch Oost-Indie, 50 (1921), Verhandelingen 1, p. 56-94. 
('Report on the survey of the Langkat region, East coast of Sumatra'. Early geological survey of part of N 
Sumatra basin in Aceh, the 'petroleum terrane Langkat', around Pangkalan Brandan- Binjai. With two 
1:100,000 geologic maps, showing Telaga Said and other surface anticlines, oil seeps, etc. Pretertiary rocks at 
basin margin are probably Permo-Carboniferous-age clastic sediments and limestones with crinoids, generally 
steeply dipping to NE. Pretertiary unconformably overlain by thick, Tertiary sediments in NW-SE folds with 
steeper W flanks. Quaternary liparite tuffs) 
 
Van Raalten, C.H. (1932)- Geologische kaart van Sumatra 1:200,000. Toelichting bij Blad 7 (Bintoehan). 
Dienst Mijnbouw Nederlandsch-Indie, Bandung, p. 1-34. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/816842) 
('Geologic map of Sumatra 1:200,000, sheet 7 Bintuhan'. Oldest rocks 'Old Andesites', overlain by Miocene 
marine Telisa Fm. Upper Telisa Fm with M Miocene (Tf) Katacycloclypeus annulatus and Lepidocyclina 
radiata. Overlain by U Palembang Fm acid tuffs. Includes presence of river terraces up to 40 m altitude along 
A. Loeas river) 
 
Van Schelle, C.J. (1876)- Sumatra's Westkust. Verslag No. 7. Over het voorkomen van looderts aan de rivier 
Talang, distrikt Alahan Panjang, Sumatra Westkust. Jaarboek Mijnwezen Nederlandsch Oost-Indie 5 (1876), 1, 
p. 15-33. 
('On the occurrence of lead ore along Sungei Talang (Talang River), Alahan Panjang district, Sumatra West 
coast'. First report on geology of S part of Padang Highlands, with pockets of galena in fractures in limestone. 
Formerly gold mining area, with primary gold mainly near contacts of quartz veins and slaty rocks. With 
1:5000 map) 
 
Van Steenis, C.G.G.J. (1938)- Exploratie in de Gajo Landen (Algemeene resultaten van de 1937 Losir 
Expeditie). Tijdschrift Koninklijk Nederlands Aardrijkskundig Genootschap, Ser. 2, 55, 5, p. 728-801. 
(‘Exploration in the Gajo Lands; general results of the 1937 Losir expedition’ Mainly botanic expedition to 
Losir Mountain area in Barisan Range, N Sumatra) 
 
Van Tongeren, W. (1935)- Chemische analyses van gesteenten van Poeloe Berhala. Proc. Koninklijke 
Nederlandse Akademie van Wetenschappen, Amsterdam, 38, 6, p. 634-639. 
(online at: https://dwc.knaw.nl/DL/publications/PU00016744.pdf) 
('Chemical analyses of rocks from Poeloe Berhala', Malacca Straits. Rocks collected by Druif: granite, gneiss 
(very high quartz), aplite-pegmatite and lime-silica hornfels. No tin detected) 
 
Van Tongeren, W. (1936)- Mineralogical and chemical composition of the syenite-granite from Boekit Batoe 
near Palembang, Sumatra, Neth. East Indies. Proc. Koninklijke Nederlandse Akademie van Wetenschappen, 
Amsterdam, 39, 5, p. 670-673. 
(online at: https://dwc.knaw.nl/DL/publications/PU00016908.pdf) 
(Bukit Batu hill 60 km E of Palembang. Ridge 50 km long, 15 km wide in E Sumatra coastal swamp, and is E-
ward continuation of Palembang anticline. Mainly composed of Late Miocene Lower Palembang Fm 
claystones. Highest hills formed by syenite, quartz-syenitic and granitic rocks, comparable in composition to 
other 'tin granites' and rel. rich in Rare Earth Elements. Batholithic rocks outcrop ~5 km2 (Gasparon & Varne 
1995: = Jurassic? quartz syenite)) 
 
Van Tuijn, J. (1931)- Geologische kaart van Sumatra 1:200.000. Toelichting bij blad 4 (Soekadana). Dienst 
Mijnbouw Nederlandsch-Indie, Bandung, p. 1-20. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/815466) 
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('Geological map of Sumatra 1:200,000, 4 (Sukadana sheet)'. Crystalline schists massif in W, with gneiss and 
quartz-mica schist. Overlain by young acid tuffs and Quaternary fluvial deposits. Large olivine-bearing 
Sukadana plateau basalt complex in SE of map sheet (ages around 1.0 Ma; Gasparon 2005)) 
 
Van Tuijn, J. (1934)- Geologische kaart van Sumatra 1:200.000. Toelichting bij blad 8 (Menggala). Dienst 
Mijnbouw Nederlandsch-Indie, Bandung, p. 1-24. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/812709) 
('Geological map of Sumatra 1: 200,000, 8 (Menggala Sheet)'. Coastal area of SE Sumatra, much of it coastal 
swamp. Slightly folded Late Miocene-Pliocene Middle Palembang lignite-bearing tuffaceous sandstones and 
lignite-free Upper Palembang Fm) 
 
Van Tuijn, J. (1937)- Geologische kaart van Sumatra 1:200.000. Toelichting bij blad 9 (Gedongratoe). Dienst 
Mijnbouw Nederlandsch-Indie, Bandung, p. 1-37. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/813284) 
('Geological map of Sumatra 1: 200,000, 9 (Gedongratu Sheet)'. Map sheet in SE Sumatra on Lampung 
Plateau, between sheet 8 (Menggala) in E and 10 (Baturaja) in W. Most outcrops are of Upper Palembang Fm. 
Oldest rocks are 'Old Andesites', overlain by marine Telisa Fm sediments with Miogypsina borneensis and M. 
indonesiensis (Younger than E Miocene Baturaja Limestone fauna). Lower Palembang Fm also with 
Miogypsina indonesiensis) 
 
Van Tuijn, J. (1937)- Geologische kaart van Sumatra 1:200.000. Toelichting bij blad 13 (Wiralaga). Dienst 
Mijnbouw Nederlandsch-Indie, Bandung, p. 1-28. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/814599) 
(Geological map of Sumatra, Wiralaga sheet SE of Palembang. Mainly coastal plain, with low hills up to 25m 
elevation, composed of weakly folded, unfossiliferous (M-Late Miocene?) 'Middle Palembang Fm' tuffaceous 
deposits and lignites, surrounded by swamps area with near-recent sediments) 
 
Van Valkenburg, S. (1922)- Geomorphologische beschouwingen over de Padangsche Bovenlanden. Jaarboek 
Topographischen dienst 1921, Batavia, p. 1-30. 
('Geomorphologic observations on the Padang Highlands'. Geomorphologic description of W Sumatra 
highlands. Most of area underlain by folded Late Paleozoic- Mesozoic clastic sediments and limestones, 
intruded by Pretertiary granites and intruded/ overlain by Quaternary volcanics) 
 
Van Waveren, I.M. (2019)- A morphometric analysis of Tobleria bicuspis, a Voltziales seed cone from the 
Early Permian Jambi palaeoflora, Sumatra (Indonesia). PhytoKeys 119, p. 67-95. 
(online at: https://phytokeys.pensoft.net/article/29555/) 
(Tobleria bicuspis Jongmans and Gothan is coniferophyte seed cone from E Permian Jambi flora, W Sumatra. 
Tobleria regarded as having a voltzian Voltziales affinity, but ~16-26 Myr older than other such cones (e.g. 
Euramerican Lebowskia)) 
 
Van Waveren, I.M., M. Booi, M.J. Crow, F. Hasibuan, J.H.A. van Konijnenburg‐van Cittert, A.P. Perdono & 
S.K. Donovan (2018)- Depositional settings and changing composition of the Jambi palaeoflora within the 
Mengkarang Formation (Sumatra, Indonesia). Geological Journal 53, 6, p. 2969-2990.      (online at: 
https://www.researchgate.net/profile/Isabel-Van-Waveren/publication/323792733_Depositional_sett    Etc.) 
(Merangin River section in W Sumatra exposes Lower Permian (late Asselian) Mengkarang Fm. Section ~400m 
thick, composed of 8 fining-upward of volcanic tuffs and volcaniclastic sedimentary rocks, incl. pyroclastic 
flows, overlain by their reworked alluvial products. Base of section marine, with common brachiopods. Zircon 
dating indicates duration of ~630,000 years (296.77 ± 0.04 near base to 296.14 ± 0.09 Ma near top). Change in 
paleobotanical composition from dominated by Cordaites, ferns or club mosses, to seed fern-dominant. Similar 
paleofloral trends observed in other areas of Paleotethys) 
 
Van Waveren, I.M., M. Booi, J.H.A. van Konijnenburg van Cittert (2006)- Paleogeographic and ecologic 
aspects of the Early Permian flora of Sumatra (Indonesia). In: Galtier Conference, A life of ferns and 
gymnosperms, Montpellier April 2006, p. 29. 
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(E Permian Jambi paleoflora is tropical wet flora, best matched to S Cathaysian floras, in accordance with 
reconstructions that place W Sumatra Terrane in contact with Indochina and S Cathaysia blocks) 
 
Van Waveren, I.M., M. Booi, J.H.A. Van Konijnenburg-Van Cittert & M.J. Crow (2021)- Climate-driven 
palaeofloral fluctuations on a volcanic slope from the low latitudes of the Palaeotethys (early Permian, West 
Sumatra). Palaeogeogr. Palaeoclim. Palaeoecology 579, 3, 110602, p. 1-16.  
(online at: www.researchgate.net/publication/360561953_Climate-driven_palaeofloral_fluct   Etc.) 
(E Permian climate-driven paleofloral fluctuations in cyclical volcanoclastics of Mengkarang Fm in Merangin 
section isotopically dated between ~296-297 Ma (Asselian; deposits of E Permian Karing Volcanic center. 
Eight parasequences, suggesting 100 kyr short eccentricity cycles) 
 
Van Waveren, I.M., M. Booi, J.H.A. van Konijnenburg van Cittert, M.J. Crow & S.K. Donovan (2019)- 
Climate-driven biodiversity fluctuations on a volcanic slope from the low latitudes of the Paleotethys (early 
Permian, West Sumatra). 6th Int. Congress Agora Paleobotanica, Lille 2019, 1p.   (Abstract only) 
(Asselian Mengkarang Fm in Merangin section, W Sumatra, series of volcanic accretion wedges at foot of 
volcanic slope. Palaeoflora varies from tropical wet taxa (Cordaites and ferns) to mesic-xeric (seedferns). 
Paleofloral transition across 14 consecutive lahars shows gradual increase in ratios of gymnosperms 
(Macralethopteris hallei, Sphenopteris sp., Dicranophyllum molle, Tobleria bicuspis and gigantopterids). 
Highest ratio of gymnosperms interpreted as reflecting glacial maximum) 
 
Van Waveren, I.M., F. Hasibuan, Suyoko, Makmur, P.L. de Boer, D. Chaney, K. Ueno, M. Booi et al. (2005)- 
Taphonomy, paleoecology and paleobotany and sedimentology of the Mengkarang Formation (Early Permian, 
Jambi, Sumatra, Indonesia). In: S.G. Lucas & K.E. Zeigler (eds.) The non-marine Permian, New Mexico 
Museum Natural History and Science, Bull. 30, p. 333-341. 
(Mengkarang Fm W of Bangko is 360m thick Asselian-Sakmarian regressive sequence with 'Jambi Flora'. 
Floodplain deposits of meandering system follow marine and deltaic deposits. Bottom of section intrusive 
Triassic or Jurassic granite. Braided river deposits in upper part, followed by alluvial fan conglomerates. Both 
delta and braided river systems hold tree trunks and tree roots. Jambi Flora is North Cathaysian flora) 
 
Van Waveren, I.M., E.A.P. Iskandar, M. Booi & J.H.A. van Konijnenburg-van Cittert (2007)- Composition and 
palaeogeographic position of the Early Permian Jambi flora from Sumatra. Scripta Geologica 135, p. 1-28. 
(Online at: www.repository.naturalis.nl/document/144475) 
(E Permian Jambi flora from Mengkareng Fm on W Sumatra Block first described by Posthumus (1927) and 
Jongmans & Gothan (1935). Revision of flora results in fewer taxa (60; 18 of which 'endemic'). Brachiopods 
and fusulinids indicate E Permian age (Asselian-Sakmarian?). Five groups of Pecopteris-type ferns. 
Paleogoniopteris and Gothanopteris considered to be primitive 'Cathaysian' gigantopterids. Posthumus (1927) 
reported presence of Walchia conifer, but this is Lepidodendrales. Comparisons with E Asian Permian floras of 
Cathaysian realm indicate Jambi paleoflora greatest similarity with (M Permian) Lower Shihhotse beds in N 
China, a relatively xeric Cathaysian flora, possibly indicative of relatively high latitude in S Hemisphere) 
 
Vazquez, J.A. & M.R. Reid (2004)- Probing the accumulation history of the voluminous Toba magma. Science 
305, 5686, p. 991-994. 
(Age and compositional zonation in allanite crystals from Youngest Toba Tuff retain record of 150,000 years of 
magma storage and evolution. Subvolcanic magma relatively homogeneous for ∼110,000 years. In 35,000 
years before eruption diversity of melts increased as system grew in size before erupting 75,000 years ago) 
 
Veldkamp, J. (1957)- Mechanism of shallow and intermediate earthquakes in Sumatra. Verhandelingen Kon. 
Nederlands Geologisch Mijnbouwkundig Genootschap, Geologische Serie 18 (Gedenkboek Vening Meinesz), 
p. 295-303. 
(Mechanism of shallow earthquakes in Sumatra region points to widely variable stress systems) 
 
Verbeek, R.D.M. (1875)- De fossielen in de kolenkalksteen van Sumatra's westkust. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 4 (1875), 2, p. 186-189. 
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('The fossils of the coal-limestone of Sumatra's west coast'. Kolenkalk ('coal-limestone') is Dutch term for 
Carboniferous limestone that underlies coal measures in NW Europe (and happen to similar to Permian 
limestones from Sumatra). Fusulinid limestones from Padang Highlands with brachiopods (Productus 
semireticulatus, Euomphalus, Spirifer, Streptorhynchus), trilobites (Phillipsia) and crinoids. No illustrations. 
(Fossils initially believed to be of Carboniferous age, but later shown to be of E-M Permian age;Verbeek’s 
fusulinids described by Geinitz (1876) and Roemer 1880, 1881); JTvG)) 
 
Verbeek, R.D.M. (1875)- On the geology of Central Sumatra. Geological Magazine, new ser., decade 2, 11, p. 
477-486. 
(Introduction to series of papers by Gunther, Rupert Jones, Woodward and Brady on Sumatra fossils collected 
by Verbeek in 1873-1874 in Padang Highlands of W Sumatra and Nias island. Oldest rocks in Padang 
Highlands are granites, overlain by Carboniferous or Permian with clay slate in lower part and fusulinid 
limestone in upper part, intruded by quartz porphyries. Unconformably overlain by Tertiary sedments with 
basal breccias and marl-slates with Eocene fish and plant fossils (highly variable in thickness), overlain by 
sandstones with clays and coals, (300-500m; with Ombilin coalfield), then marls (500m) and limestones rich in 
Orbitoides (120m= Oligocene Eulepidina; JTvG). Finally middle-late Tertiary trachytic and andesitic volcanic 
series. With small map and two cross-sections) 
 
Verbeek, R.D.M. (1876)- Geologische beschrijving van het Siboemboem Gebergte. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 5 (1876), 2, p. 51-79. 
('Sumatra's West coast- Report 6. Geologic description of the Sibumbum Mountains') 
 
Verbeek, R.D.M. (1877)- The geology of Sumatra. Geological Magazine 4, 10, p. 443-444. 
(Brief follow-up of Verbeek (1875), mainly description of colored geological panorama of Ombilin coal 
complex. Panorama shows three coal mines (Parambahan, Sigalut and Sungei Durian) in Eocene clastics 
formation, Carboniferous-Permian limestones with Fusulina verbeeki, quartz porphyry of Mount Toenkar, etc.) 
 
Verbeek, R.D.M. (1877)- Geologische beschrijving van de landstreek tussen Siboga en Sipirok, Residentie 
Tapanoeli, Sumatra's Westkust. Jaarboek Mijnwezen Nederlandsch Oost-Indie 6 (1877), 1, p. 21-37. 
('Geologic description of the area between Siboga and Sipirok, Residency Tapanuli, W Sumatra') 
 
Verbeek, R.D.M. (1877)- Yzererts bij den Goenoeng Bessie, in de nabijheid van Fort van der Capellen. 
Jaarboek Mijnwezen Nederlandsch Oost-Indie 6 (1877), 1, p. 39-44. 
('Sumatra's West coast- Report 11. Iron ore near Gunung Besi, near Bukittingi’. Iron ore in contact zone of 
limestones with granite in the proximity of Batusangkar, Tanah Datar) 
 
Verbeek, R.D.M. (1877)- Voorlopig verslag over een geologische verkenningstocht door Bengkoelen en 
Palembang in 1876. Jaarboek Mijnwezen Nederlandsch Oost-Indie 6 (1877), 2, p. 111-135. 
('Preliminary report on a geological reconnaissance trip through Bengkulu and Palembang in 1876') 
 
Verbeek, R.D.M. (1878)- Voorlopig verslag over een geologische verkenningstocht door de Lampongse 
Districten en een deel van Palembang in 1877. Jaarboek Mijnwezen Nederlandsch Oost-Indie 7 (1878), 1, p. 
185-200. 
('Preliminary report on a geological reconnaissance trip through Bengkulu and Palembang in 1876') 
 
Verbeek, R.D.M. (1880)- Geologische Notizen uber die Inseln des Niederlandisch-Indischen Archipels im 
Allgemeinen, und uber die fossilfuhrenden Schichten Sumatra's im Besonderen. Palaeontographica, Supplement 
3, 8-9, p. 7-28. 
(online at: http://olivirv.myspecies.info/sites/olivirv.myspecies.info/files/Palaeontographica%20-
%20Cassel%20_%20Theodor%20Fischer.pdf) 
('Geologic notes on the islands of the Netherland-Indies Archipelago in general and on the fossiliferous beds of 
Sumatra in particular'. Part 1 of 2) 
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Verbeek, R.D. (1880)- De zilver- en goudmijnen van de Salida op Sumatra's Westkust. Algemeen Dagblad van 
Nederlandsch Indie, 16, 19 and 20 March 1880, Batavia, p. 1-20. 
(online at: https://books.google.com/books/about/De_Zilver_en_Goudmijnen_van_Salida_op_Su.h....) 
('The silver and gold mines of the Salida on Sumatra's west coast'. Reprint from March 1880 newspaper. Gold 
mined at Salida mined since 1660's. Recommendation by R.D. Verbeek (not R.D.M. Verbeek to re-open Salida 
mines (which eventually happened in 1917; HvG)) 
 
Verbeek, R.D.M. (1881)- Geologische aanteekeningen over de eilanden van de Nederlandsch-Indischen 
Archipel in het algemeen en over de fossielhoudende lagen van Sumatra in het bijzonder. Verhandelingen 
Koninklijke Akademie van Wetenschappen, Amsterdam, Afd. Natuurkunde, 21, p. 1-27. 
(online at: https://books.googleusercontent.com/books/content?req=AKW5Qac1oTX3uM      Etc.) 
('Geologic notes on the islands of the Netherland-Indies Archipelago and on the fossiliferous beds of Sumatra in 
particular'. Dutch version of Verbeek (1880). Brief review of Verbeeks earlier works in Borneo and Sumatra 
and literature review, describing Late Paleozoic (fusulinid limestones), Eocene and Miocene fossil localities. 
With cross-section and rock descriptions of Padang Highlands, S Sumatra, Nias, SE Kalimantan and W Java) 
 
Verbeek, R.D.M. (1881)- Topographische en geologische beschrijving van Zuid-Sumatra, bevattende de 
Residentien Bengkoelen, Palembang en Lamponsche Districten. Jaarboek Mijnwezen Nederlandsch Oost-Indie 
10 (1881), 1, Verhandelingen, p. 3-215. 
(maps online at: https://digitalcollections.universiteitleiden.nl/view/item/57095) 
('Topographic and geological description of South Sumatra, containing the districts Bengkulu, Palembang and 
Lampong Districts'. Early description of geology of South Sumatra, including Krakatoa before 1883 eruption) 
 
Verbeek, R.D.M. (1882)- Geologische Notizen uber die Inseln des Niederlandisch-Indischen Archipels im 
Allgemeinen, und uber die fossilfuhrenden Schichten Sumatra's im Besonderen. Palaeontographica, Supplement 
3, 10-11, p. 3-16. 
('Geologic notes on the islands of the Netherland-Indies Archipelago in general and on the fossiliferous beds of 
Sumatra in particular'. Part 2 of 2) 
 
Verbeek, R.D.M. (1883)- Topographische en geologische beschrijving van een gedeelte van Sumatra’s 
Westkust. Landsdrukkerij, Batavia, p. 1-674 + Atlas. 
(Text online at: http://books.google.com/books/...) 
(Maps online at: https://digitalcollections.universiteitleiden.nl/view/item/56306) 
('Topographic and geological description of a part of Sumatra’s West coast'. With atlas with 19 maps, 7 cross 
sections, etc.) 
 
Verbeek, R.D.M. (1914)- Die Lagerungsverhaltnisse der Trias-Schichten im Padangsche Hochlande. 
Palaeontographica, Supplement IV, p. 199-202. 
(‘Stratigraphic relations of the Triassic beds in the Padang Highlands’, W Sumatra. Discussion of probable 
Late Triassic age of dark claystones, sandstones and thin platy limestones E and NE of Lake Singkarak. Wanner 
noted similarities of this ‘Padang fauna’ with Upper Norian Nucula marl of Misool. Faunas subsequently 
described as Carnian by Krumbeck (1914). Triassic unconformably overlain by Eocene sands-conglomerates) 
 
Verstappen, H.Th. (1955)- Geomorphic notes on Kerintji (Central Sumatra). Indonesian J. Natural Science 3, p. 
166-177. 
(Brief geomorphologic description of Kerinci valley, a longitudinal graben along Great Sumatran fault zone 
(Sungeipenuh area). At SW end evidence of former crater lake, with several terrace levels in tuff deposits) 
 
Verstappen, H.Th. (1961)- Some ‘volcano-tectonic’ depressions of Sumatra: their origin and mode of 
development. Proc. Koninklijke Nederlandse Akademie van Wetenschappen, B64, 3, p. 428-443. 
(Lakes Kerinci, Singkarak and Toba represent volcanic features formed in pre-existing graben structures, not 
volcano-tectonic collapse features as proposed by Van Bemmelen) 
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Verstappen, H.Th. (1973)- A geomorphological reconnaissance of Sumatra and adjacent islands. Wolters- 
Noordhoff, Groningen, p. 1-182. 
(Relief of Sumatra Barisan mountain range strongly influenced by fault movements accompanied by volcanism, 
especially along Median Graben or Semangko fault zone which extends over length of island. Etc.) 
 
Verstappen, H.Th. (1975)- The effect of Quaternary tectonics and climates on erosion and sedimentation in 
Sumatra. Proc. 4th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 1, p. 49-53. 
(Drier climate in glacial times reduced vegetation from rainforest to tree-savannah with more physical 
weathering. During interglacials tropical-humid climate, dense rainforests, more confined river systems and 
more chemical weathering) 
 
Veth, P.J. (1881)- Midden-Sumatra. Reizen en onderzoekingen der Sumatra-expeditie, uitgerust door het 
Aardrijkskundig Genootschap, 1877-1879. Brill, Leiden, 4 vols. 
(Vol. 2, without plates, online at: http://bhl.ala.org.au/bibliography/46719/summary) 
('Central Sumatra- travels and investigations of the Sumatra-expedition by the Geographical Society'. 
Voluminous report of early geographic expedition to C Sumatra; but with minimal geological observations) 
 
Vinassa de Regny, P. (1925)- Sur l’age des calcaires du Barissan et des Monts Gumai a Sumatra. 
Verhandelingen Geologisch-Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 8 
(Gedenkboek Verbeek, memorial volume), p. 405-414. 
(online at: https://books.google.com/books?id=Yy0RAAAAIAAJ&pg) 
('On the age of the limestones of the Barisan and Gumai Mountains in Sumatra'. No. 8 of A. Tobler’s series 
Beitrage zur Geologie und Palaontologie von Sumatra. Mesozoic limestones collected by Tobler in Barisan 
Mts, Jambi and Gumai Mts, S Sumatra. Part of Gumai Mts limestones determined as Triassic based on 
Lovcenipora (but Musper (1934) found good Orbitolina indicating E-M Cretaceous age; JTvG)) 
 
Volz, Walter (1901)- Bericht uber die geologische Untersuchungen Koninklijke Nederlandsche Petroleum 
Maatschappij in Residentschaft Palembang Jahres 1900 nach Berichten herren Doktoren Volz, Muhlberg, 
Fuchs, Tobler und Erb. Kon. Nederlandsche Petroleum Maatschappij (KNPM) Report, p.       (Unpublished) 
(‘Report on the geological investigations of the ‘Royal Dutch Petroleum Company’ in the Palembang Residency 
in the year 1900, from reports by Drs Volz, Muhlberg, Fuchs, Tobler and Erb’. About the early petroleum 
geological investigations for KNPM (Royal Dutch’) in S Sumatra, by mainly Swiss geologists. Author Walter 
Volz is Swiss Royal Dutch geologist/zoologist, not to be confused with German explorer Wilhelm Volz, below) 
 
Volz, W. (1899)- Beitrage zur geologischen Kenntnis von Nord-Sumatra. Zeitschrift Deutschen Geologischen 
Gesellschaft, Berlin, 51, p. 1-61. 
(online at: https://www.biodiversitylibrary.org/item/148115#page/15/mode/1up) 
(also as Thesis Breslau University, 1899) (with Appendix by L. Milch on petrography of volcanic and igneous 
rocks of the Batak Highlands) 
('Contributions to the geological knowledge of North Sumatra’. Extensive review by German private explorer 
Wilhelm Volz. Oldest rocks rel. widespread schist- quartzite formation, intruded by pre-Late Carboniferous 
granites. Unconformably overlain by grey, massive 'Upper Carboniferous' fossiliferous limestones (with 
brachiopods, fusulinids) and shales (now generally viewed as mainly Permian; JTvG), cut by slightly younger 
diabase. Overlain by 600-800m thick, folded marine U Triassic near Lake Toba with molluscs Daonella 
(Carnian D. cassiana, D. styriaca, D sumatrensis n.sp.) and Halobia (H. battakensis, H. mengalemensis, H. 
kwaluana n.sp.). Overlain with hiatus by Eocene with coals, and younger rocks .Incl. Batak Highlands and Lake 
Toba) 
 
Volz, W. (1901)- Die Anordnung der Vulkane auf Sumatra. Jahresberichte Schlesische Gesellschaft 
Vaterlandische Cultur, Breslau, 79, Abt. II. Naturwissenschaften, p. 6-10. 
(‘The arrangement of volcanoes on Sumatra’. Brief note on Paleogene- Recent volcanism on Sumatra. Sumatra 
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to Dadoxylon, not related to Gondwanan woods) 
 
Vozenin-Serra, C. (1989)- Lower Permian continental flora of Sumatra. In: H. Fontaine & S. Gafoer (eds.) The 
Pre-Tertiary fossils of Sumatra and their environments. United Nations ESCAP, CCOP, Technical Publication 
19, Bangkok, p. 53-57. 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

159

(Mainly summary of Jongmans and Gothan (1925) work. Famous Lower Permian Jambi flora probably Upper 
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Neogene' rel. undeformed and with common molluscs. Also large granite intrusion and young volcanics) 
 
Westerveld, J. (1941)- De tektonische bouw van Zuid Sumatra. Handelingen 28e Nederlandsch Natuur- en 
Geneeskundig Congres, Utrecht, Afdeling 4, p. 264-267. 
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over >800 km2), overlain by andesitic tuffs and agglomerates from young volcanoes (Dempo, Semendo 
Highland, Isau-Isau) 
 
Westerveld, J. (1947)- On the origin of the acid volcanic rocks around Lake Toba, North Sumatra. A further 
contribution to the knowledge of welded rhyolite-tuffs deposited along the Sumatran longitudinal fault-trough 
system. Verhandelingen Koninklijke Nederlandse Akademie van Wetenschappen, Amsterdam, Sectie 2, 43, 1, 
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(‘Reinterpretation of Lampung Cretaceous-Paleogene granitoids genesis and its tectonic implications’. 
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dominated by andesites with minor dacite and basalt, transitional between calc-alkaline and tholeiite. Derived 
from adakitic source. Magma activity since >30 Ma in back-arc environment. Gold mineralization correspond 
with observation from Phillippines that adakitic rocks contain higher gold concentration than calc-alkaline 
rocks) 
 
Zulkarnain, I. (2009)- Geochemical signature of Mesozoic volcanic and granitic rocks in Madina Regency area, 
North Sumatra, Indonesia, and its tectonic implication. Jurnal Geologi Indonesia 4, 2, p. 117-131. 
(online at: www.bgl.esdm.go.id/publication/index.php/dir/article_detail/246) 
(Permian-Triassic basalts, Triassic-Jurassic granitic rocks, and Miocene andesite from Madina Regency area, 
W Sumatra Block. Three different geological settings proposed for W Sumatra Permian Plutonic-Volcanic Belt 
(1) island-arc, (2) subduction related continental margin arc and (3) continental break-up. Permian-Triassic 
Silungkang Fm basalts from Kotanopan and Muara Sipongi in Madina Regency low-K rocks of tholeiitic 
affinities, indicative of volcanism in back-arc marginal basin tectonic setting. Mesozoic granitic rocks and 
Miocene andesite reflect active continental margin) 
 
Zulkarnain, I. (2011)- Geochemical evidence of island-arc origin for Sumatra Island; a new perspective based 
on volcanic rocks in Lampung Province, Indonesia. Jurnal Geologi Indonesia 6, 4, p. 213-225. 
(online at: www.bgl.esdm.go.id/publication/index.php/dir/article_detail/317) 
(Volcanic rock chemistry from (young?) Lampung volcanics suggests volcanics from West are from island-arc 
fragment and East part belongs to Eurasia continental margin. Collision zone between Sumatra island-arc 
fragments with Eurasia continental margin probably located along Sumatra Fault System) 
 
Zulkarnain, I. (2012)- New geochemical data of island-arc origin for Sumatera: the Bengkulu case. J. RISET 
Geologi dan Pertambangan (LIPI) 22, 1, p. 11-23. 
(online at: www.geotek.lipi.go.id/riset/index.php/jurnal/article/viewFile/45/5) 
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(Sumatra generally viewed as margin of Eurasia continental plate, where Indian oceanic plate is subducting 
beneath continental material. Subduction system produced magmatic rocks on Sumatera since Cretaceous. 
Chemical analyses of volcanic rocks from Bengkulu Province show island-arc signature in W and Active 
Continental Margin signatures in E, similar to results from Lampung area by Zulkarnain (2011). Sumatra 
continental margin probably ends along E side of Sumatera Fault Zone (ages of volcanic rocks not clearly 
described; JTvG)) 
 
Zulkarnain, I. (2014)- Geochemical evidence of island-arc origin in volcanic rocks of Central Sumatra. J. 
RISET Geologi dan Pertambangan (LIPI) 24, 1, p. 23-41. 
(online at: http://jrisetgeotam.com/index.php/jrisgeotam/article/view/79/pdf_20) 
(Geochemical signatures of trace elements in Pliocene- Recent volcanics in Painan and Muara Labuh in W 
Central Sumatra confirmed pattern of two volcanic belts (separated by Sumatra Fault Zone?): (1) island-arc 
tectonic environment in W (Painan; not part of continental margin of Eurasia) and (2) island-arc and 
continental tectonic environments in E (Solok; more common acidic rocks), similar to pattern found before in 
Lampung and Bengkulu areas of S Sumatra. Also evidence for third tectonic environment, reflecting back-arc 
tectonic setting) 
 
Zulkarnain, I. (2016)- Sumatra is not a homogeneous segment of Gondwana derived continental blocks: a new 
sight based on geochemical signatures of Pasaman Volcanic in West Sumatra. J. RISET Geologi dan 
Pertambangan (LIPI) 26, 1, p. 1-13. 
(online at: http://jrisetgeotam.com/index.php/jrisgeotam/article/view/271/pdf_84) 
(Geochemical signatures of Miocene? Pasaman calk-alkaline volcanics from near Lubuk Sikaping in W 
Sumatra shows rocks derived from two different tectonic settings: active continental margin (10) and oceanic 
arc (5). Supports previous results in Lampung, Bengkulu and C Sumatra (but not clearly tied to geographic 
distribution/ terranes?; JTvG)) 
 
Zulkarnain, I., S. Indarto, Sudarsono & I. Setiawan (2005)- Geochemical signatures of volcanic rocks related to 
gold mineralization; a case of volcanic rocks in Pasaman area, West Sumatera, Indonesia. J. RISET Geologi dan 
Pertambangan (LIPI) 15, 1, p. 27-40. 
(online at: https://jrisetgeotam.brin.go.id/index.php/jrisgeotam/article/download/186/218) 
(Gold deposits always associated with volcanics, but not all volcanics gold-bearing. Gold-bearing volcanics 
can be characterized with trace elements (<10 ppm Ytrium, depleted HREE, etc.. Reviewo f Pasaman area W 
flank of Barisan Range), incl. Simpang and Lubuk Sikaping areas) 
 
Zwierzycki, J. (1915)- Voorlopig onderzoek van fossielen afkomstig van eenige vindplaatsen op Sumatra, A. 
Kroe, B. Lipai bij Bangkinang. Jaarboek Mijnwezen Nederlandsch Oost-Indie 42 (1913), Verhandelingen 2, p. 
101-129. 
('Preliminary investigation of fossils from some localities on Sumatra. A. Kroe, B. Lipai near Bangkinang'. 
Brief report on Tertiary macrofossils from near Kroe, Bengkulu (Late? Miocene crustaceans, gastropods, 
bivalves, corals) and Lipai, Sumatra West coast (Pliocene gastropods, bivalves, corals). No illustrations)  
 
Zwierzycki, J. (1918)- Geologische beschrijving van het eiland Poeloe We, onderafdeeling We der afdeeling 
Groot Atjeh. Jaarboek Mijnwezen Nederlandsch Oost-Indie 48 (1916), Verhandelingen 2, p. 1-10. 
('Geological description of the island Pulau We, Greater Aceh'. Island off NW tip of Sumatra, composed of 
young andesitic volcanics only) 
 
Zwierzycki, J. (1920)- Toba-Lake, a touristical and geological sketch. Sluyters Monthly- East Indian Magazine, 
Batavia, 1, 6, p. 130- . 
 
Zwierzycki, J. (1922)- Geologische overzichtskaart van den Nederlandsch Oost Indischen Archipel, schaal 1: 
1000,000- Toelichting bij blad 1 (Noord Sumatra). Jaarboek Mijnwezen Nederlandsch Oost-Indie 48 (1919), 
Verhandelingen 1, p. 11-71. 
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/813689) 
(Text online at: https://resolver.kb.nl/resolve?urn=MMKB31:031540000:pdf) 
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('Geological overview map of the Netherlands Indies Archipelago, scale 1:1 million- Explanatory notes of Sheet 
1 (North Sumatra)'. Part of series of 1: 1 million countrywide geological overview maps (series never 
completed; JTvG). Oldest rocks Permo-Carboniferous limestones (some with Permian fusulinids), associated 
with dark phyllites, also ‘diabase’ extrusives and contactmetamorphic rocks. Serpentinite complex near Tangse. 
Late Triassic marine sediments with Halobia. Early Tertiary with basal unconformity, overlain by basal 
conglomerates and mica-quartz sandstones, some with thin coal beds. With Eocene (more likely E Oligocene; 
JTvG) Nummulites limestone near Kaloee/Simpang Kiri, etc.) 
 
Zwierzycki, J. (1922)- Geologische overzichtskaart van den Nederlandsch Oost Indischen Archipel, schaal 1: 
1000,000- Toelichting bij blad VII (Tapanoeli, Sumatra’s Oostkust, Sumatra’s westkust). Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 48 (1919), Verhandelingen 1, p. 72-192. 
(Text online at: https://resolver.kb.nl/resolve?urn=MMKB31:031542000:pdf) 
(Map online at: https://digitalcollections.universiteitleiden.nl/view/item/2016121 
('Geological overview map of the Netherlands Indies Archipelago, scale 1:1 million- Explanatory notes of Sheet 
VII: Tapanuli, Sumatra's East coast, Sumatra's West coast'. Half of map sheet thick Permo-Carboniferous meta-
sediments with limestone interbeds. Permo-Carboniferous-Jurassic marine sediments unconformably overlain 
by Tertiary with basal conglomerates. Etc.)) 
 
Zwierzycki, J. (with W.J. Twiss) (1922)- Verslag over een geologische verkenning van het Jong-Tertiaire 
gebied van Noordwest Atjeh in de onderafdeeling Groot-Atjeh (Terrrein “Atjeh III”). Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 48 (1919), Verhandelingen 1, p. 230-249. 
('Report on a geological reconnaissance of the Late Tertiary area of NW Aceh'. Permo-Carboniferous and 
Jurassic unconformably overlain by Paleogene sands and Neogene clastics and limestones. With 1:100,000 
scale map) 
 
Zwierzycki, J. (1930)- Geologische overzichtskaart van den Nederlandsch Oost Indischen Archipel, schaal 1: 
1000,000- Toelichting bij blad VIII (Midden Sumatra, Bangka en de Riauw eilanden). Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 58 (1929), Verhandelingen 1, p. 73-157. 
(Map online at: https://digitalcollections.universiteitleiden.nl/view/item/814947 
(‘Toelichting’ text online at: https://resolver.kb.nl/resolve?urn=MMKB31:041766000:pdf)) 
('Geological overview map of the Netherlands Indies Archipelago, scale 1:1 million- VIII, Central Sumatra, 
Banka and Riau islands'. With review of C Sumatra geology and classic SW-NE cross-section. Incl. observation 
that volcanic facies of Permo-Carboniferous (which contains E Permian 'Jambi Flora' and brachiopod-
fusulinid limestones and interpreted as part of nappe thrust sheet) contains granite pebbles and common 
granitic quartz detritus and transgressed over older granite basement (this may contradict more recent 
interpretations of a West Sumatra Permian oceanic volcanic arc system (e.g. M. Crow et al.) 
 
Zwierzycki, J. (1931)- Geologische kaart van Sumatra 1:200.000. Toelichting bij blad 1 (Teloekbetoeng). 
Dienst Mijnbouw Nederlandsch-Indie, p. 1-30.  
(map online at: https://digitalcollections.universiteitleiden.nl/view/item/813667) 
('Geological Map of Sumatra, 1:200,000, sheet 1- Telukbetung'. Map sheet SE tip of Sumatra. Crystalline 
schists, presumably pre-Carboniferous, intruded by granites, presumably Pre-Cretaceous, locally overlain by 
folded Cretaceous clastics with mid-Cretaceous Orbitolina in adjacent map sheet. Tertiary- Quaternary rocks 
exclusively volcanics) 
 
Zwierzycki, J. (1932)- Geologische kaart van Sumatera, schaal 1:200 000. Toelichting bij Blad 2 (Kotaagoeng). 
Dienst Mijnbouw Nederlandsch-Indie, p. 1-30. 
('Geological Map of Sumatra, 1:200,000, sheet 2- Kota Agung'. Map sheet S tip of Sumatra. Isoclinally folded 
crystalline schists in NE, presumably pre-Carboniferous, locally overlain by folded marine Cretaceous shales 
(strike NW-SE), sandstone, radiolarian cherts and limestone with mid-Cretaceous Orbitolina. Mid Tertiary 
‘Old Andesites’ and older formations overlain by transgressive Neogene clastics and reefal limestones) 
 
Zwierzycki, J. (1933)- Kopalnia zlota i srebra Redjang Lebong na Sumatrze. Przeglad Gorniczo-hutinizy 25, 
Katowice, p. 189-208. 
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('The gold- and silver mine Redjang Lebong in Sumatra'. In Polish, in journal of Polish mine-and metallurgical 
engineers. See also Zwierzycki (1936)) 
 
Zwierzycki, J. (1935)- Die Ergebnisse der palaobotanischen Djambi-Expedition 1925. 1. Die geologischen 
Ergebnisse. Jaarboek Mijnwezen Nederlandsch-Indie 59 (1930), Verhandelingen 2, p. 1-70. 
('The results of the paleobotanical Jambi expedition 1925, 1. The geological results'. Companion paper of 
Jongmans and Gothan 1935 on 'Jambi flora'. Expedition to sample E Permian'Pecopteris flora' plant fossils 
West of Bangko, Jambi Province, C Sumatra. Two large granite massifs: Nalo- Airbatoe (older than U 
Carboniferous; part of large nappe) and Nagan (intruded in isoclinally folded Triassic-Jurassic slates). 
Paleozoic Vorbarisan thrusted over Mesozoic, probably from E. Plant fossils in >1750m thick volcanics-rich 
series of Karing Beds (dacite tuffs, etc.), with five thin limestone beds, all with similar fusulinid forams (related 
to Fusulina alpina Schellwien according to Gerth) and two main plant horizons. Karing Beds overlain by 
coarse volcanoclastics (see also Van Waveren et al. 2007, Crippa et al. 2014)) 
 
Zwierzycki, J. (1936)- De geologie van de goudertsafzetting Redjang Lebong en de kansen van verdere 
exploratie. In: M. Muller, J. Kuntz & J. Zwierzycki, Rapporten betreffende geologische onderzoekingen in 
opdracht van de Directie der Mijnbouw Maatschappij Redjang-Lebong, Batavia, p. 37-58. 
('The geology of the gold-ore deposit Rejang Lebong and potential of further exploration'. Geologic setting of 
Rejang Lebong gold-silver mine. Mildly deformed E Miocene marine Telisa Fm Globigerina marls-claystones 
intruded by three dacite bodies (Donok, Bunut, Gambut), followed by basic augite-andesite intrusives. Breccias 
and gold mineralization associated with Donok dacite and major Lebong fault zone, which also caused Lebong 
Depression. Zeolite group mineral truscottite found only in Rejang Lebong area. Ore deposits nearly depleted 
and mine expected to be closed within months) 
 
Zwierzycki, J. & O. Posthumus (1926)- De paleobotanische Djambi-expeditie (1925). Tijdschrift Koninklijk 
Nederlands Aardrijkskundig Genootschap 43, 2, p. 203-216. 
('The paleo-botanic Jambi expedition (1925)'. First report of expedition to famous Jambi Early Permian flora 
localities on the Merangin River, ~75km W of Sarolangun, C Sumatra (initially discovered by Tobler). (Mainly 
travel- logistics report; for more extensive geologic report see Zwierzycki 1935)) 
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II.2. Sumatra - Cenozoic Basins, Stratigraphy, Hydrocarbons, Coal 
 

Abdullah, M. & C.F. Jordan (1987)- The geology of the Arun Field Miocene reef complex. Proc. 16th Annual 
Conv. Indonesian Petroleum Association (IPA), Jakarta, 1, p. 65-96. 
(Arun gas field 1971 discovery in N Sumatra. Area 18.5 x 5 km. Lower- Middle Miocene carbonate buildup on 
Arun High with 1080’ of gas column) 
 
Abdullah, M. & C.F. Jordan (1988)- The geology of the Arun field Miocene reef complex. Proc. Offshore South 
East Asia Conference, Singapore 1988, SEAPEX Proceedings 8, p. 203-220. 
(Similar to paper above) 
 
Abdurrahman, M., W. Bae & S. Kim (2015)- CO2 sources and future EOR prospects in Sumatra island-
Indonesia. In: World Congress on Advances in Civil Environmental and Materials Research (ACEM15), 
Incheon, Korea, 2015, p. 1-7. 
(online at: http://www.i-asem.org/publication_conf/asem15/1.ISEM15/2t/T4B.3.MS502_1757F1.pdf) 
(Study of potential CO2-EOR prospects using CO2 injection in oil fields of Sumatra) 
 
Abdurrahim, M.B., F. Anggara, E. Handini, A. Fahrialam, A.A. Patria (2025)- Microfacies and paleomire 
reconstruction of Korinci Formation coal, Peranap, Central Sumatra Basin. Proc. 4th Int. Conf. Geological 
Engineering and Geosciences (ICGOES 2024), Yogyakarta, IOP Conference Series: Earth and Environmental 
Science 1517, 012044, p. 1-24. 
(online at: https://iopscience.iop.org/article/10.1088/1755-1315/1517/1/012044/pdf) 
(Coal petrography of low grade coals in Late Miocene Korinci Fm in C Sumatra basin at Peranap. Coal seams 
formed in ombrogenous and topogenous paleomires in dry forest swamp. Low sulfur; no influence of sea water) 
 
Achiat, R., J. Guttormsen & R. Waworuntu (2009)- Complex geomodeling: Dayung Field a fractured Pre-
Tertiary reservoir in the Southern Sumatra Basin, Indonesia. Proc. 33rd Annual Conv. Indonesian Petroleum 
Association (IPA), Jakarta, IPA09-G-148, p. 1-15. 
(Dayung Field 1991 fractured basement gas field on W flank of C Palembang sub-Basin (Corridor Block), S 
Sumatera. Mainly Permian meta-carbonate (Leko Fm), intruded by Jurassic (175-205 Ma) granitic complex. 
Sourced from onlapping Paleogene sediments) 
 
Adhiperdana, B.G. (2010)- A preliminary account of the framework grain composition and provenance of 
Lower Tertiary sandstone outcropped in the Ombilin Basin, Central Sumatra. Bull. Scientific Contribution 
(UNPAD) 8, 3, p. 141-157. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8252/3800) 
 
Adi, P.C., A.S. Ningrum & A. Darmawan (2017)- Exploration potential of Late Upper Miocene limestone 
reservoir in Muara Enim Deep, South Palembang Sub-Basin field. Proc. Joint Convention HAGI-IAGI-IAFMI-
IATMI (JCM 2017), Malang, p. 1-4. 
(https://www.iagi.or.id/web/digital/5/2017_IAGI_Malang_Exploration-Potential-of-Late.pdf 
(Discussion of shifting of Baturaja limestone buildup development towards SE margin of Muara Enim Deep/ 
Kuang High during Early Miocene (age not Upper Miocene as suggested in title; see also Pannetier 1994; 
JTvG)) 
 
Adibrata, B.W.H., Y. Hirosiadi, E. Septama & A. Rachmanto (2004)- From non-economic into producing field, 
a case study in Ketaling Barat field, Indonesia. Proc. 33rd Annual Conv. Indonesian Association Geologists 
(IAGI), Bandung, p. 166-171. 
(https://www.iagi.or.id/web/digital/16/2004_IAGI_Bandung_From-Non-Economic-Into-Producing.pdf) 
(Ketaling Barat oil field 5 km E of Jambi discovered in 1959 by NIAM in E Miocene Baturaja carbonate, but 
low flow rates and high water cut, so deemed uneconomic. Reappraised in 2001 by well KTB 4, flowing 3600 
BOPD) 
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Aditya, M., N. Akmal & A.H. Shamlan (2020)- Geochemistry evaluation and oil to source rock correlation of 
Lhokseumawe area, North Sumatra Basin. Proc. Digital Technical Conference 2020, Indonesian Petroleum 
Association (IPA), IPA20-G-204, p. 1-12. 
(Geochem study suggests M Miocene Lower Baong oils sourced by Lower Baong source facies of marine 
origin) 
 
Adji, E.F., F. Asrul, M.A. Arham & B. Wisnubroto (2014)- Reservoir modeling of carbonate on Fika Field: the 
c 
hallenge to capture the complexity of rock and oil types. Indonesian J. on Geoscience (IJOG) 1, 2, p. 83-97. 
(online at: http://ijog.bgl.esdm.go.id/index.php/IJOG/article/view/181/178) 
(Reservoir model of Medco 'Fika field' (not real name?) in S Sumatra. Field with 38 wells in E Miocene 
Baturaja Fm carbonate platform. Thin oil column below gas gap) 
 
Adlan, F. (2006)- Potensi hidrokarbon prospek dalam pada lapangan-lapangan tua di sub-cekungan Palembang 
bagian Selatan. Proc. 35th Annual Conv. Indonesian Association Geologists (IAGI), Pekanbaru 2006, p. 1-7. 
(‘Hydrocarbon prospects in old fields in S part of Palembang sub-basin’. Ten old oil fields on Pendopo-Limau 
anticlinorium with 1340 MMBO oil and 3 TCF gas in place. Additional prospects remaining in this trend) 
 
Adlan, Q., B.M. Hartono, H.D. Nugraha, A. Herlambang, W. AlGharbi & E. Sabra (2025)- Constraining self-
sourcing stratigraphic plays in North Sumatra: Integration of basin-petroleum system and stratigraphic forward 
modeling. Marine and Petroleum Geology 182, 107661, p. 1-19. 
(Basin modeling and geochemical evidence suggest Miocene sediments in N Sumatra basin are potential 
hydrocarbon source rocks, with immediate lateral migration access to stratigraphic traps. In NSB multiple 
source rocks with similar organic matter, generating oils with similar marine signature in three oil families: M 
Miocene Baong oil (marine calcareous shale, Peutu/Belumai-equivalent source), Glagah-older oil (terrestrial 
fluvio-deltaic shale, E Miocene Bampo Fm source), and Late Miocene Keutapang-reservoir oil (marine shale, 
lower Baong-shale source.)  
 
Adlan, Q., C.M. John, R.A. Fadhillah & W.M. AlGharbi (2025)- Stratigraphic controls on Middle Miocene 
sequence in the Eastern North Sumatra Basin: a forward modeling approach. SSRN depository, p.  (in press?) 
(preprint online at: https://ssrn.com/abstract=5149310 or http://dx.doi.org/10.2139/ssrn.5149310) 
 
Afifah, P.D. & B. Setiawan (2019)- Middle Miocene black shale of Airbenakat Formation in Berau areas, 
Jambi: are they potential as a source rock. J. Geoscience Engineering Environment Technology (JGEET) 4, 2, 
p. 128-134. 
(online at: https://journal.uir.ac.id/index.php/JGEET/article/view/1774/1844) 
(Geochem of M Miocene black shale from Air Benakat Fm. suggests no hydrocarbon source potential and 
immature) 
 
Agus, A. Subandrio, S. Widada, Feriyanto, S. Rakimi & Wibisono (2005)- Carbonate development on the “TN” 
field in the Lematang Trough, South Sumatra basin. Proc. 13th Annual Conv. Indonesian Petroleum Association 
(IPA), Jakarta, 1, p. 1-13. 
(TN 1997 gas discovery in Baturaja Fm carbonate buildup on local high in Lematang Trough at ~12,000’ 
depth, and tested 30.7 MMSCFD from 250’ gross interval. Reef complex elongated, NNE-SSE trending, area 
18.8 km2 and relief ~600’. Carbonate porosity average 6.8-9.6%, moldic/ vuggy and intercrystalline, 
microfracture type porosity in several areas with permeability between 0.32-1.7 mD) 
 
Agusetiawan, G., R. Nugraha, D. Hernadi, E. Rukmono & D. Husnil (2008)- Beruk Field reservoir in Central 
Sumatra Basin, Indonesia. 3rd EAGE St.Petersburg Int. Conference and Exhibition on Geosciences, 2008, p. 
 
Agustin, M. V., S. Husein, Akmaluddin, A. Darmawan & T.A. Pribadi (2019)- Subsidence history of South 
Palembang sub-basin: Paleogene intra-uplift detected, multi-tectonic subsidence signature, and its implication. 
Proc. 43rd Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA19-G-569, p. 1-15. 
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(More than one tectonic subsidence event during Paleogene rifting of S Palembang Sub-basin: (1) first during 
formation of Lahat Fm (subsidence rate 0.12 mm/yr, duration 6.1 My) with rift basin tectonic subsidence 
signature; (2) second during formation of lower to middle Talangakar Fm (subsidence rate 1.05 mm/yr,  
duration of 1.6 My) with strike-slip basin tectonic subsidence signature. Events separated by intra-uplift in Late 
Oligocene) 
 
Agustin, M.V., M.I. Novian, A. Darmawan & T. Agung (2017)- Sekuen stratigrafi sub-cekungan Palembang 
Selatan berdasarkan data pemboran pada sumur 'SSB'. Kabupaten Musi Waras, Provinsi Sumatera Selatan. 
Proc. Seminar Nasional Kebumian 10, Dept. Teknik Geologi, Universitas Gadjah Mada (UGM), Yogyakarta, 
PSP-12, p. 921-934. 
(online at: https://repository.ugm.ac.id/274230/1/PSP-12.pdf) 
('Sequence stratigraphy of the South Palembang sub-basin stratigraphy based on drilling data of well 'SSB', 
Musi Waras District, South Sumatra Province'. Four sequences identified in Talang Akar- Air Benakat Fms 
interval (Early Miocene) in unspecified well 'SSB' in Pertamina block, S Sumatra) 
 
Aimar, A., K.W. Nugroho, K.B. Catim, B.F. Harry & H. Suryanto (2016)- Parit Minyak Field Kisaran Block 
PSC: strategic approaches to develop a geologically complex, low permeability and remotefield in the Central 
Sumatera Basin. Proc. 40th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA16-4-E, p. 1-
14. 
(On development of Parit Minyak field in Barumun sub-basin in NW part of onshore C Sumatera Basin. Oil 
discovered by Chevron in 2006 in low-permeability sands of fluvial-lacustrine Pematang Fm rift section) 
 
Akuanbantin, H. & D. Ardiputra (1976)- Geology of East Benakat oil field, South Sumatra. Proc. 5th Annual 
Conv. Indonesian Petroleum Association (IPA), Jakarta, 1, p. 59-68. 
(East Benakat first drilled in 1930, tested minor oil in Talang Akar Fm in NW-SE trending anticline. 
Renewewed interest and development decision after Pertamina drilled E Benakat 3 in 1973) 
 
Alamsyah, M.N., T. Fitrianto, S. Sukmono & S. Winardhi (2023)- A preliminary analysis of natural CO2-
saturated gas sands distribution in the Gemah Field-Jabung Block, South Sumatra Basin, Indonesia, by using 
simple seismic attributes. The Leading Edge 42, 11, p. 726-788. 
(CO2-saturated gas in Lower Talang Akar Fm sandstone reservoirs in Jabung Block of S Sumatra Basin affects 
development plans of Gemah Field. Sum of Negative Amplitude attribute shows linear relationship with sand 
thickness and CO2 saturation) 
 
Alamsyah, M.N., B.W. Handono & A. Syafriya (2016)- 3D seismic reservoir characterization and delineation in 
carbonate reservoir. AAPG/SEG Int. Conf. Exhibition, Melbourne 2015, Search and Discovery Article 41760, 
p. 1-14. 
(online at: www.searchanddiscovery.com/documents/2016/41760alamsyah/ndx_alamsyah.pdf) 
(Seismic reservoir delineation in E Miocene Baturaja carbonate in 2004 West Betara gas field discovery, N 
part of S Sumatra basin (Jambi)) 
 
Alamsyah, M.N., S. Marmosuwito, W. Sutjiningsih, L.P. Marpaung & S. Sukmono (2008)- Seismic reservoir 
characterization of Indonesia's Southwest Betara Field. The Leading Edge 27, 12, p. 1598-1607.  (online at: 
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grabens and still continues on graben margin. Gas generation started in Late Miocene in most basinal areas) 
 
Andriyani, D. C., S. Winardi & S.S. Surjono (2023)- Petrophysical study and rock type determination of 
siliciclastic reservoir: case study Sand of Bekasap Formation, AF Field, Central Sumatra Basin, Indonesia. J. 
Applied Geology UGM) 7, 2, p. 122-138. 
(online at: https://jurnal.ugm.ac.id/jag/article/view/83471/36238) 
 
Anggara, F., D.H. Amijaya, A. Harijoko, T.N. Tambaria, A.A. Sahri & Z.A.N. Asa (2018)- Rare Earth Element 
and Yttrium content of coal in the Banko coalfield, South Sumatra Basin, Indonesia: contributions from tonstein 
layers. Int. J. Coal Geology 196, p. 159-172. 
(Banko coalfield in Muara Enim Fm near Tanjung Enim in S Sumatra with tonsteins of volcanic origin. Highest 
REY concentration in sample below silicic tuffaceous mudstone (tonstein) layer) 
 
Anggarini, K.S. & D.S. Djohor (2014)- Studi karakteristik batubara sebagai batuan waduk dan batuan induk 
pada sistem gas metana batubara di daerah Kabupaten Muara Enim, Propinsi Sumatera Selatan. Bul. Ilmiah 
Mineral dan Energi (MINDAGI; Trisakti) 7, 1, p. 85-97. 
('Study of the characteristics of coal as reservoir and source rock in the coal methane gas system in the area of 
Muara Enim, S Sumatra'. Study of coal quality, maturity and coalbed methane potential of four main seams in 
Miocene Muara Enim Fm in Rambutan area) 
 
Anggayana, K., T. Indriati, Syafrizal & Y.B. Adian (1998)- Kandungan abu dan sulfur batubara Air Laya 
Tanjung Enim yang berasal dari type highmoor pada lingkungan Pengendapan Payau. Jurnal Teknologi Mineral 
(ITB) 5, 3, p.  
(Air Laya Coal, Tanjung Enim, S Sumatra, formed in ombrogenic moor, while Muara Enim coaly formation 
was deposited in brackish environment. Depositional environment reflected in sulfur content of roof and 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

178

underlying sediments. Air Laya A-1 and A-2 seams sulfur <1% and ash contents increases from upper to lower 
part (~1 to 4%). B-1 seam sulfur <1%, ash contents are 4 2-9.9%. Sulfur in B-2 and C seams post- depositional 
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www.academia.edu/11996312/Telisa_Shallow_Marine_Sandstone_as_an_Emerging_Exploration_Tar    Etc.) 
(Lowstand sands in Telisa shale Fm in S Sumatra basin potential hydrocarbon target, but generally poor 
reservoir quality) 
 
Arham, M.A., Y. Akbar, E.F. Adji & R. Oentoe (2012)- Calcareous siltstone as new hydrocarbon potential on 
Musi Platform, South Sumatra Basin Proc. 37th Annual Conv. Indonesian Association Geophysicists (HAGI), 
Palembang, PIT HAGI2012-196, p. 1-5. 
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rift ‘Tampur’ limestones more likely to be Pretertiary in age than suggested Eocene age) 
 
Courteney, S., P. Cockcroft, R. Lorentz & R. Miller (eds.) (1990)- Introduction. Indonesia Oil and Gas Fields 
Atlas, 1, North Sumatra and Natuna, Indonesian Petroleum Association (IPA), Jakarta, p. 1-11, A1-A3. 
(Overview of N Sumatra oil-gas fields. First discovery by Zijlker in 1885 at Telaga Said (cum. production 8.4 
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('Benakat Gulley as a half-graben (synrift system) and its implications for exploration play'. Benakat Gulley is 
NW-trending Paleogene half graben, with faulted W margin and flexure margin in E. Rift structural and 
stratigraphic plays proven in old fields (Kampung Minyak, Suban Jeriji, Batu Keras). W of half graben fault are 
carbonate and fractured basement plays. Within depocenter are sandstone lenses in Plio-Pleistocene inversion 
structures, on E side include onlapping Talang Akar Fm onto basement and platform and reefal carbonate) 
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Darwis, A, S.E. Saputra & Drianto S. (2007)- Exploring in mature basins in Sumatra (Sumatera) Island, 
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generally poorly sorted, angular, classified as lithic arkose, arkosic, felspathic litharenite, etc., suggesting 
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(Type and rank variation of Ombilin and Bukit Asam Tertiary coals assessed in 170 samples. Coals dominated 
by vitrinite, common liptinite and rare inertinite and mineral matter. Ombilin coals not affected by contact 
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Annual Conv. IAGI, 2007, p. 464-470)) 
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Lower Oligocene high-angle convergence between Sunda and Indian-Australian Plates generated N-
propagating, dextral, overstepping wrench faults along W edge of microplate. Late Oligocene CCW rotation of 
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systems of divergent continental margin basins, Proc. 25th Annual Bob F. Perkins Research Conference, Gulf 
Coast Section SEPM (GCSSEPM) Foundation. p. 987-1015. 
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Incision common at 25.5, 22, 21, and 17.5 Ma sequence boundaries. Oil accumulated preferentially in basal 
transgressive sandstones. ~80% of recoverable oil in lower 21 Ma sequence (Bekasap Fm estuarine sst). 
Marine sandstones in 16.5 and 15.5Ma sequences, but fine-grained and low permeability. Regional top seal for 
Sihapas reservoirs is Telisa Gp shales of maximum Miocene transgression. Small oil accumulations in 
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De Beaufort, L.F. (1925)- Het voorkomen van een osteoglosside visch in het Tertiair van Sumatra. 
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(Gedenkboek Verbeek, memorial volume), p. 49-52. 
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Tijdschrift voor Nederlandsch-Indie 4, p. 611-626. 
('Trip to the Reteh River to investigate coal beds'. Mainly travel log of trip in 1849 to Reteh River (between 
Jambi and Indragiri rivers), Sumatra E coast, where, after 5 days sailing from Kota Baru, up to 4' thick coals 
exposed in river bank) 
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(Porosity in E Miocene Batu Raja Fm carbonates of S Sumatra primarily controlled by facies-related primary 
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Summary of 1870 report by mining engineer de Greve, who is credited with discovery of Ombilin coalfield near 
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Sumatra- geology, resources and tectonic evolution, Geological Society, London, Memoir 31, chapter 7, p. 86-
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trending horsts, coinciding with collision of India with S margin of Asian continent. Latest Oligocene onset of 
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From M Miocene onwards uplift of Barisan Mts and forearc island areas, coinciding with early inversion of 
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(Giant Arun gas field discovered in 1971, in N coast of Aceh. Reservoir Miocene NNW-SSE trending reefal 
limestone buildup in Arun/ Cunda High, 18.5 x 5km in size, thickness up to 1200'. 12 subunits, with best 
porosity (av. 17.6%) and permeability (av. 75mD) in lagoonal Unit 6 and reefal Unit 8. Reef thickest and most 
reefal facies in South (windward side?)) 
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Shoreoxylon sumatraense and Lagerstroemioxylon benkoelense) 
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(Well-developed E Miocene basinal shale facies most likely source rock in S Sumatra Basin. Two oil groups: (1) 
paraffin base; restricted to Lower Miocene sandstone at E margin of basin, bordering Sundaland; (2) light 
paraffin base oil, mainly in younger Neogene in center of basin. Difference in composition related to migration 
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(Soka oil field recent Medco discovery in central part of Musi Platform, S Sumatra, an area known for gas 
production from E Miocene Baturaja Fm limestone buildups. Soka 1 170' of gas column. Field on S rim of NE-
SW trending Pre-Tertiary high (Bungur High), composed of metavolcanics. Within limestone reservoir several 
upward shoaling successions; highly variable reservoir quality) 
 
Edwards, T. (2000)- Life in old oil fields: Arahan-Banjarsi Fields, South Sumatra. SEAPEX Press, Singapore, 
3, 5, p. 12-17. 
 
Ekaninggarani, F. & K. Aprianto (2011)- Define clastic stratigraphic play on 2D seismic data with field analogy 
and geological concept. Proc. Joint. 36th HAGI and 40th IAGI Annual Conv., Makassar, JCM2011-154, p. 1-11. 
(On stratigraphic plays in S Sumatra basin. Ibul Field in Talangakar Fm distributary channel sand is proven 
stratigraphic trap with reserves of 25 MMBOE. Kalidua area N of Ibul Field may have similar traps potential) 
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Bulletin), Zagreb, 40, 1, p. 123-143. 
(online at: https://hrcak.srce.hr/file/474076) 
(On NW-trending tidal sand body in M-L Miocene Binio Fm in wells SE of Pakanbaru in C Sumatra basin) 
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Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 153-194. 
(Key paper on C Sumatra back-arc basin and hydrocarbons by Caltex. Newly described type of fold, Sunda 
fold. Basin with very high T gradient of 3.38°F/ 100'. Kerumutan Line separates Pre-Tertiary oceanic Mutus 
Assemblage of deep water chert, clastics and thin limestones and basalts in SW (possibly equivalent to M-L 
Triassic Kuala Fm of Malay Peninsula) from quartzitic continental crust in NE. Greywacke terrane SW of 
Mutus (Bohorok Fm). Seven wells in coastal plain with M Miocene basalt/ gabbro intrusives (~17-12 Ma)) 
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('Report on a reconnaissance trip in the state of Siak', Sumatra. Mainly travel history of journey into Siak River 
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Nederlandsch Oost-Indie 5 (1876), 1, p. 186-187. 
('The occurrence of oil in Perlak, Sumatra East coast'. Brief report on oil seep, with continuous gas bubbles one 
hour from Rantau Panjang, E coast of Aceh, N Sumatra, from which locals collect ~146 liters/ day and used for 
lamp oil. (Decades later this became the site of Royal Dutch Petroleum Company’s large Perlak oil field 
discovery in 1900; JTvG) 
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Marine flooding surfaces, shown by peaks of mangrove pollen, carbonate mineral content and framboidal 
pyrite, used to delineate section into five parasequences) 
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IAGI Journal 1, 2, p. 71-79. 
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(Updated E Miocene (17.5-22 Ma) depositional models of Bekasap and Bangko, Duri, Lower Telisa Fms in C 
Sumatra Basin. U Sihapas Gp deposited during marine transgression. Sediment source mainly Malayan Shield 
to NE, resulting in NE to SW depositional trend. Two major feeder systems controlled sedimentation in C 
Sumatra Basin, resulting in two major deltas in M-U Early Miocene (best reservoir quality)) 
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Bintunan Formations in Bengkulu Basin. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 2017), 
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Depositional-History-of-Lemau-and-Bintunan-Formations-in-Bengkulu-Basin.pdf 
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deposits in Bukit Sunur area, ENE of Bengkulu town, W Sumatra. With 1:20,000 geologic map and 2 geologic 
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(online at: https://ejournal.brin.go.id/eksplorium/article/view/8135/6242) 
(Seismic tomography study of S Sumatra. Seismic activity in area driven by Sumatran subduction zone, 
Mentawai fault and segments of Sumatran Fault. Relocated hypocenters and velocity models from BMKG 
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earthquake catalog 2012-2020. Tomograms image thermal zone under Dempo and Patah volcanoes at 30-50 
km depth. Slab dehydration observed in several forearc high zones. Subducted slab of Indo-Australian plate 
observed. Granitic basement positive anomaly beneath Anak Krakatau detected until 10 km) 
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(online at: https://jppipa.unram.ac.id/index.php/jppipa/article/view/11762/8146) 
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Fitriana, B.S., M.F. Mustofa & H.J. Sutrisno (2017)- BDA-1 well: fractured play discovery in the southern part 
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marble, andesite, shale, phyllite and schist. K-Ar dating in andesite suggest ages between 61-131 Ma 
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Fitriana, B.S., S.H. Wibowo, R. N. Ardianto, D. Pramudito, I. K. Barus & M.W. Airlangga (2022)- Revealing 
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in shallowest portions of graben (Lembak 8). Oil generation peaked in last 5-10 Ma) 
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(S Sumatra Basin mixed terrigenous, volcaniclastic and carbonate fill. Five main plays: Pre-Tertiary fractured 
basement, Oligocene-E Miocene (Lower Talang Akar Fm) fluvio-deltaic sandstones, E Miocene (Batu Raja Fm) 
carbonates and E Miocene (Gumai Fm) and M Miocene (Air Benakat Fm) shallow marine sandstones. 
Oligocene- E Miocene age lacustrine and deltaic source rocks. Pinch-out of Oligocene and Miocene regional 
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(First description of Eocene-Oligocene fresh-water fish fauna of Ombilin Basin, Padang Highlands. Collected 
by Verbeek in 1874. Nine genera, including new species Auliscops sumatranus, Pseudeutropius verbeekii, 
Bagarius gigas, etc. With 5 plates. See also Von der Marck 1876, Rutimeyer 1880, Sanders 1934, Musper 1935) 
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(‘Study of facies and source rocks of the Sawahtambang Fm, Ombilin Basin, W Sumatra’. Late Oligocene 
Sawahtambang Fm lithics rich, of 'Recycled Orogen'-type provenance) 
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Cekungan Ombilin, Sumatera Barat. Proc. 21st Annual Conv. Indonesian Association Geologists (IAGI), 
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('The formation and evolution of the Paleogene Talawi Graben, Ombilin Basin, West Sumatra'. Formation of 
Talawi graben in W Ombilin basin controlled by dextral strike-slip of NW-SE Sitangkai and Silungkang faults. 
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accumulated in intramontane basin deposited during the post-rift phase in Neogene” (means Eocene?; JTvG)) 
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24th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 2, p. 583. (Abstract only) 
(Mature Pertamina Rantau field (originally discovered by BPM in 1929) NW-SE trending anticline in Tamiang 
Deep, N Sumatra. 53 productive layers between 200-1400m depth in deltaic sands of Seureula and Keutapang 
Fms. 550 wells drilled. Remaining reserves based on 3D seismic study estimated 324 MMBO) 
 
Guttormsen, J. (2010)- Naturally fractured basement reservoirs: using South Sumatra to characterize the 
challenges of exploring and exploiting fracture basement reservoirs. Proc. 34th Annual Conv. Indonesian 
Petroleum Association (IPA), Jakarta, IPA10-G-183, p. 1-15. 
(Data from S Sumatra fracture basement reservoirs of Suban, Sumpal, and Dayung gas fields. Fractured 
reservoirs include granite, Permian meta-limestone (Leko), quartzites and pelitic rocks (phyllites and schists). 
In S Sumatra metasediments dominant reservoir lithology, but better test rates in granites and meta-carbonates) 
 
Guttormsen, J., R. Achiat, R. Indrawan & R. Waworuntu (2009)- Phyllitic fractured reservoirs of Southern 
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Haanstra, U. & E. Spiker (1932)- Uber jungneogene Molluskenfaunen aus den Residenzen Benkoelen und 
Palembang, S.W. Sumatra. Proc. Koninklijke Nederlandse Akademie van Wetenschappen, Amsterdam, 35, 10, 
p. 1313-1324. 
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hydrocarbons. Late Oligocene- E Miocene Tangla Fm shales and M Miocene Kueh Fm best source rocks. 
Oligocene coal and possibly Miocene coal good hydrocarbon generation potential. Onshore vitrinite 
reflectance gradients greater than offshore, so oil window predicted to be shallower onshore) 
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(Rambutan oil field shows structural inversion of graben into anticlinal structure) 
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(Kuang area one of most stable parts of S Sumatra Basin. Three local unconformities: (1) vadose zone on top 
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dengan akumulasi hidrokarbon di Tinggian Kuang, Sumatra Selatan. Proc. 19th Annual Conv. Indonesian 
Association Geologists (IAGI), 1, p. 264-291. 
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of Rajabasa younger (0.3-0.1 Ma) with compositions from basalt to andesite (51-62% SiO2). Three magma end 
members: Mg-rich- medium-K basalt, low-Mg- medium-K basalt, and high-K andesitic) 
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https://ia601306.us.archive.org/34/items/abhandlungenders1187schw/abhandlungenders1187schw.pdf) 
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(Analysis of fractured Miocene carbonate and Pre-Tertiary crystalline basement reservoirs of Suban gas field, 
S Sumatra. Structures composite of Paleogene extensional elements, modified by Neogene contraction. Faults 
along W flank of field show classic oblique-compressional geometry. Reservoir potential most enhanced in 
areas of field that are in strike-slip stress style and lower in areas of thrust-fault stress) 
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(online at: https://pubs.aip.org/aip/acp/article-abstract/2598/1/030018/2895897/Multi-layer-facies-
distribution-of-Sihapas-group) 
 
Heriana, N. (1996)- Prospektifitas hidrokarbon di tepian cekungan Sumatra Utara berdasarkan aspek batuan 
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Hermiyanto, H.M. (2008)- Coalbed methane potential and coal characteristics in Kuantan Singingi, Central 
Sumatera Basin, Riau. Jurnal Sumber Daya Geologi (JSDG) 18, 4, p. 239-251. 
(online at: http://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/246/226) 
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('Relation between vitrinite reflectance, diagenesis and hydrocarbon maturation, Lakat Fm at Lereng Timur, 
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(Source potential of Eo-Oligocene Keruh Fm at SW margin C Sumatra basin, 10km NW of Petai (correlates to 
Pematang and Kelesa Fms). Late Eocene age based on pollen Florschuetzia trilobata, Palmaepollenites 
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('Characteristics of the Seblat Formation in the South Bengkulu area'. E-M Miocene Seblat Fm oldest sediments 
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part. Source rock maturation late immature- early mature (vitrinite reflectance of coal 0.76- 0.94%), indicating 
burial to ~2500m) 
 
Heryanto, R. (2007)- Kemungkinan keterdapatan hidrokarbon di Cekungan Bengkulu. Jurnal Geologi Indonesia 
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('Hydrocarbon source rock potential in the Tigapuluh Mts, C Sumatra'. Source rocks S of C Sumatra Basin 
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basin. Equivalent of Pematang Fm in other parts of C Sumatra basin and Kelesa Fm of Tigapuluh Mts. 
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trilobata, Meyeripollis naharkotensis, etc. Vitrinite refectance 0.23-0.66%) 
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dacitic dome field (0.8- 0.1 Ma). These generated majority of tuffs and tuffaceous sediments of Sarulla graben. 
Geothermal systems linked to faults and volcanoes) 
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Holis, Z., B. Sapiie, I.N. Suta, M.K. Utama & M. Hadiana (2010)- Fault characteristic and palinspastic 
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trending dextral strike-slip faults. Early extensional faults formed syn-rift deposits, followed by inversion 
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Hooze, J.A. (1892)- Verslag over de inrichting en het materieel eener kolenmijn te Sawah Loento, ter 
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reef complex recrystallized and diagenetically altered. Porosity mainly moldic and vugular) 
 
Hovig, P. (1917)- De beteekenis der Zuid-Sumatrasche antiklinalen. Verhandelingen Geologisch-
Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 2, 5, p. 233-242. 
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Sumatra Basin four subbasins, Jambi and C, N and S Palembang sub-basins. Eocene- Quaternary sediment fill 
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carbonaceous rich. Carbonaceous source rocks mainly vitrinite with minor inertinite and liptinite. Good to 
excellent source rock potential: high TOC, mainly Type III kerogen type, gas prone) 
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(Suban Field in Corridor Block, S Sumatra, proven giant gas field in fractured Pretertiary reservoir (initially 
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permeability reservoir in the Bekasap Field, Central Sumatra Basin, Indonesia. In: Soc. Petroleum Engineers 
(SPE) Asia Pacific Oil and Gas Conf. Exhibition, Jakarta, p. 1-5. 
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(17.6%), liptinite (5.9%) and 6.4% mineral matter. Vitrinite reflectance Rvmax 0.25-0.38%, corresponding to 
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MAMIP 2023, Pulau Pinang, Malaysia, Journal of Physics: Conference Series 2907, 012017, p. 1-7. 
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(Outcrop study of Talang Akar Fm at S Tigapuluh Mts and subsurface data analysis) 
 
Raras, H.R., S. Husein, M.I. Novian & R. Hidayat (2018)- Analisis fasies fluvial pada Formasi Kikim Anggota 
cawang di Jalur Sungai Menghalus, Sumatra Selatan. Proc. 10th Seminar Nas. Kebumian, Yogyakarta, p. 765-
778. 
(online at: https://repository.ugm.ac.id/274210/1/OSP-06.pdf) 
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study of (unspecified) well, from Lahat to Air Benakat Formations. Five zones, from Sphenolithus ciperoensis 
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Redfern, J. (1998)- The deep gas potential of the Batu Raja Formation in South Sumatra. a case history: the 
Singa gas discovery. Warta Geologi (Newsletter Geological Society Malaysia) 24, 6, p. 309. (Abstract only). 
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Tampat Tuan mountain, at rugged W coast of Aceh, N Sumatra. Claystone with two up to 60cm thick coal beds, 
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('Application of sequence stratigraphy on the Belumai- Peutau- Aru- Langkat Fms, N Sumatra basin') 
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Rodriguez Maiz, N.D. (2012)- Source rock facies characterization from organic geochemistry in the Central 
Sumatra Basin, Indonesia. M.Sc Thesis University of Oklahoma, Norman, p. 1-93. 
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saline lacustrine facies. Oils from coal and mixed coal/lacustrine shale facies restricted to N part of C Sumatra 
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Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

260

(South Lho Sukon 'A' 1972 gas discovery,~35 km SE of Arun. Reservoir E-M Miocene Peutu Fm reefal buildup, 
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(Stratigraphic nomenclature of Paleogene in S Sumatra basin. Classified as pre-rift (Pre-Tertiary and Kikim 
Fm), syn-rift (Benakat and Lemat Fms of Lahat Group) and post-rift (Tanjungbaru and Talang Akar Fms.) 
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between Indo-Australian plate and Sunda microplate since M Miocene created basin inversion with strike-slip 
component and increased heat flow over past 5 My. S Sumatra basin average heatflow of ~2.6 HFU 
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granite and dated at 17 Ma) 
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impedance from 3D seismic effective tool for identifying reservoir targets) 
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(Puja-1 gas-condensate well drilled by Pertamina in 2009 on local high in Tempino-Kenali Asam Deep, Jambi 
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Dike_Intrusive_Rocks_in_Tempino_Area_A_New_Potential_Exploration_Play_in_Sumatra_Indonesia) 
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(online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB31:038210000:00021) 
('The fossil fishes from Early Tertiary fresh water deposits from Central Sumatra'. Description of well-
preserved Eocene fresh-water fish fossils from bituminous marly shales from S. Sipang, Ombilin basin, Padang 
Highlands. First discovered by Verbeek in 1874, with additional collections by F. Musper in 1927. Includes 7 
species of cyprinid fish, mainly extant species. With Musperia n.gen. Associated with plant fossils described by 
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thermally affected igneous intrusions with vitrinite reflectances 3.4- 4.7% (anthracite); thermally unaffected 
coal 0.55- 0.77% (sub-bituminous to high volatile bituminous). Thermally affected coals higher apparent 
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(Bantayan field NW trending anticlinal structure on NE flank of S Sumatra basin.1932 discovery in upper 
Talang Akar sandstones. Up to 12 potentially productive sandstone units. Six main fluvial- shallow marine 
reservoir intervals, of variable quality. Stacked fluvial channel braidplain deposits are only ones with good 
reservoir potential; channel-fills tend to merge into well-connected braidplain type reservoir system) 
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Ombilin basin, West Sumatra. Proc. 20st Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 1-
15. 
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deposits in Tabuan- South Tabuan fields wells, S Sumatra basin) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

270

 
Soeparjadi, R.A. (1982)- Geology of the Arun gas field. In: Offshore South East Asia Conference, Singapore 
1982, Proc. Southeast Asia Petroleum Exploration Society (SEAPEX) 6, p. 1163-1171. 
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Soeparjadi, R.A. (1983)- Geology of the Arun Gas Field. J. Petroleum Technology 35, 6, p. 1163-1172. 
(Arun gas field discovered in 1971 in Mobil Bee Block in Aceh, N Sumatra, W of Lho Sukon, 225 km NW of 
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plant origin. Abundance of biomarkers of terrestrial origin suggest deltaic or nearshore source rock facies) 
 
Sosrowidjojo, I.B. (2006)- Coalbed methane potential in the South Palembang Basin. Proc. Jakarta 2006 
International Geoscience Conference Exhib., Indonesian Petroleum Association (IPA), 06-CH-05, p. 1-5. 
 
Sosrowidjojo, I.B. (2007)- Ongoing Coalbed Methane (CBM) development in the South Sumatra Basin. 
Lemigas Scientific Contributions 29, 3, p. 15-24. 
(online at: https://journal.lemigas.esdm.go.id/index.php/SCOG/article/view/1028) 
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Pertamina Report EP-27168 and EP-27168B (Unpublished). 
(Unpublished but relatively widely quoted, classic BPM-Shell (1956) stratigraphy report, which is still the basis 
for Tertiary formations nomenclature of South Sumatra basins) 
 
Stephenson, B., S.A. Ghazali & H. Widjaja (1982)- Regional geochemical atlas series, 1. Northern Sumatera. 
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Suandhi, P.A., M. Rozalli, W. Utomo, A. Budiman & A. Bachtiar (2012)- Paleogene sediment character of 
Mountain Front Central Sumatera Basin. Proc. 41st Annual Conv. Indonesian Association Geologists (IAGI), 
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https://www.iagi.or.id/web/digital/9/2012_IAGI_Yogyakarta_Paleogene-Sediment-Character-of-Mountain.pdf) 
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sediments and ranging in age from M Eocene- Late Oligocene. Volcanism in area suggested by volcanic 
material as lithic material and bentonite layers) 
 
Suandhi, P.A., M. Rozalli, W. Utomo, A. Budiman & A. Bachtiar (2013)- Paleogene sediment character of 
Mountain Front Central Sumatra Basin. Jurnal Geologi Indonesia 8, 3, p. 143-149. 
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Subroto, E.A., R. Alexander, U. Pranyoto & R.I. Kagi (1992)- The use of 30-norhopanes series, a. novel 
carbonate biomarker in source rock to crude oil correlation in the North Sumatra Basin, Indonesia. Proc. 21st 
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('Composition of diatomaceous flora in the Samosir Formation, Samosir Island, North Sumatra') 
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Pujiarko (2002)- Depositional environment and paleogeography of Miocene siliciclastic-rich outcrops in the 
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lithostratigraphic units (old to young: Menggala, Bangko, Bekasap, Duri and Telisa Fms). Seven basin-wide 
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lacustrine shales, also coal beds) and Upper Red Bed (braided stream, flood plain with paleosols. Pematang 
Group generally poor quality reservoirs. No documentation of ages)) 
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Sukmono, S., D. Noeradi, F. Fitris, Tafsillison, W.C. Richmond, Seffibudianti & Pujiyono (2003)- Integrated 
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(Kulin oil field 1970 discovery 135 km NW of Pekanbaru. Original oil in place (OOIP) ~500 MBO, but low 
recovery (13% after 25 years of production) due to high oil viscosity (20° API) and heterogeneous reservoir. 
Main reservoir in E Miocene deltaic Duri Fm. Detailed reservoir model lead to better understanding of 
complex compartmentalization of stratigraphy) 
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Ilmiah Mineral dan Energi (MINDAGI; Trisakti) 7, 1, p. 1-8. 
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Field, North Sumatra, Indonesia. In: C.A. Caughey & J.V.C. Howes (eds.) Proc. Conference Gas habitats of SE 
Asia and Australasia, Jakarta 1998, Indonesian Petroleum Association (IPA), p. 123-133. 
(Seismic amplitude anomaly in rel. shallow (~1250m) Lower Keutapang Fm sandstone unit used to delineate 
gas reservoir. Sediment sourced from SW. Not much geology) 
 
Tangkalalo, D. & A.A.P. Reddy (1994)- Preliminary study of hydrocarbon potential in old oil wells of Pulau 
Panjang Field, North Sumatra. Proc. 23rd Annual Conv. Indonesian Association Geologists (IAGI), Jakarta, 2, 
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higher plants, deposited in lake environment. Kerogen Type II and Type III, early mature) 
 
Tobing, R.L. (2016)- Kematangan termal dan estimasi kandungan minyak endapan serpih Formasi Sinamar di 
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Bukit-Kendi.pdf) 
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reprocessing, in advance of expansion of Duri steamflood project to more complex northern area of field) 
 
Wei, Q.L., L. Xiao, R.C. Cheng & M. Zhang (2012)- High resolution sequence stratigraphic characteristics and 
reservoir distribution in Lumut Member of NEB Gas Field of Indonesia. J. of Stratigraphy (China), 2012, 4, p. 
755-760. 
(online at: https://dcxz.cbpt.cnki.net/portal/journal/portal/client/paper/7391f315badd97da5c9860e63a42e8d2) 
(In Chinese with English summary. High resolution sequence stratigraphic of marine delta sedimentary system 
of Lower Talang Akar Fm in NEB Gas Field of Jabung Block in S Sumatra Basin) 
 
Wennekers, J.H.L. (1958)- South Sumatra basinal area. In: L.G. Weeks (ed.) Habitat of Oil, American Assoc. 
Petroleum Geol. (AAPG), Special Publ. 18, p. 1347-1358. 
 
Whateley, M.K.G. & G. Jordan (1989)- Fan-delta-lacustrine sedimentation and coal development in the Tertiary 
Ombilin Basin, W Sumatra, Indonesia. In: M.K.G. Whateley & K.T. Pickering (eds.) Deltas: sites and traps for 
fossil fuels, Geological Society, London, Special Publ. 41, p. 317-332. 
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(online at: http://buletingeologi.com/index.php/buletin-geologi/issue/view/2/08_BG201614) 
('Geochemical study and maturation model of the Talangakar Formation rocks from the Tungkal Block, South 
Sumatera basin'. Talang Akar Fm sediments with immature - late mature organic matter. Dominated by mixed 
type II/III and type III kerogen. Modeling at well locations shows presently at early to main oil generation stage 
(Ro 0.5-1.3%). Maximum burial in Pliocene) 
 
Wicaksono, A., J.D. Mamesah, I. Zuhri & R. Putra (2015)- G&G approach to evaluate shallow gas occurrence 
in blowout well and surrounding area, case studies: Talang Jimar Field, South Sumatera Basin. Proc. 39th 
Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA15-G-081, p. 1-16. 
(Talangjimar Field 1937 BPM oil discovery 5 km SE of Prabumulih, S Sumatra. in earliest Miocene Talang 
Akar Fm sandstone in Limau- Pendopo anticlinal system. Some wells encountered shallow gas at ~300m in 
ME1 layer of Late Miocene Muara Enim Fm, causing blowout in development well TLJ 240)  
 
Wicaksono, A.F., H. Sijabat, T.K. Usman, D.N. Susanti, H. Indrajaya, Sugiri & M. Wahyudin (2016)- Defining 
Pre-Tertiary petroleum system of Langkat Area, North Sumatera Basin, Indonesia. Proc. 40th Annual Conv. 
Indonesian Petroleum Association (IPA), Jakarta, IPA16-347-G, p. 1-13. 
(Presence of Pretertiary black shales near Medan interpreted as Kaloi Fm (age and paleoenvironment not 
clear) suggest possibility of new petroleum system. Mention age of Tampur Fm is 33 Ma (Late Eocene-
Oligocene), based on Sr dating and occurences of Discogypsina and Nummulites spp. (Pertamina 2011 study)) 
 
Wicaksono, B., J. Setyoko & H. Panggabean (2009)- The North Sumatra Basin: geological framework and 
petroleum system review. CCOP Annual Convention, Krabi, Thailand, p. 1-26.    (Presentation) 
(online at: www.ccop.or.th/eppm/projects/1/docs/IN_NorthSumatera_ccop_2009_krabi.pdf) 
 
Widarmayana, I.W.A. (2007)- The giant Arun gas field (North Sumatra) - gas from beneath the Earth to LNG 
export- a 30 year success story. Proc. 31st Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA 
07-E-110, p. 1-11. 
(Arun gas field discovered 1971 in E-M Miocene carbonate build-up on NNE- SSW trending basement horst 
block associated with Paleocene-Oligocene rifting. Sea-level fluctuations in final stages of carbonate 
development resulted in secondary permeability in upper reservoir unit. Shape of carbonate build-up controlled 
by antecedent topography. 118 wells. 13 TCF of dry gas produced to date) 
 
Widarmayana, I.W.A., A. Muladi & A. Sjapawi (1997)- A prolific North Sumatera basin - gas from beneath the 
earth to grow the economy of Nangroe Aceh Darussalam (NAD) - a 40 year success story and challenging 
opportunity. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 2017), Malang, 146, p. 1-3. 
(online at: https://www.iagi.or.id/web/digital/5/2017_IAGI_Malang_A-Prolific-North-Sumatera-Basin-
%E2%80%93-Gas.pdf) 
(Brief Pertamina review of two main N Sumatra gas fields, producing from M Miocene carbonates: giant Arun 
field in onshore ‘B’ Block (141 wells, cum. production since 1977 13.2 TCF gas) in NSO-A field in offshore 
NSO Block (11 wells. cum production 1.9 TCF gas since 1999) 
 
Widarsono, B., H.L. Setiawan, T.M. Susantoro, Suliantara, J.S. Hadimuljono, D. Yensusminar et al. (2021)- An 
integrated approach for revisiting basin-scale heavy oil potential of the Central Sumatera basin. Scientific 
Contributions Oil and Gas (SCOG),Lemigas, 44, 1, p. 1-20. 
(online at: https://journal.lemigas.esdm.go.id/index.php/SCOG/article/view/493/269) 
(C Sumatra basin with large heavy oil field, Duri. Heavy oil potential identified in 51 fields/structures, but only 
6 are producing: Duri, Kulin, Batang, Rantau Bais, Sebanga North and Pendalian. Four types of heavy oil) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

293

Widayat, A.H. (2011)- Paleoenvironmental and paleoecological changes during deposition of the Late Eocene 
Kiliran oil shale, Central Sumatra Basin, Indonesia. Ph.D. Thesis, Johann Wolfgang Goethe University, 
Frankfurt am Main, p. 1-143. 
(online at: https://core.ac.uk/download/pdf/18325618.pdf) 
(Palynofacies and geochemical study of samples from 102m core in Late Eocene Kiliran oil shale ('Brown 
Shale', Pematang Gp). Represents ~240.000 years of lacustrine deposition in warm-humid climate) 
 
Widayat, A.H., K. Anggayana & I. Khoiri (2015)- Precipitation of calcite during the deposition of Paleogene 
Sangkarewang oil shale, Ombilin Basin, West Sumatra, Indonesia. Indonesian J. on Geoscience (IJOG) 2, 3, p. 
157-166. 
(online at: http://ijog.bgl.esdm.go.id/index.php/IJOG/article/view/217/201) 
(Calcite locally common in Ombilin basin lacustrine Sangkarewang oil shale (8.4%). Variation of calcite % 
related to primary productivity/ precipitation. As lake developed, primary productivity decreased (more 
negative d13C values)) 
 
Widayat, A.H., K. Anggayana, K., Syafrizal, M.N. Heriawan, A.N.H. Hede & A.Y. Al Hakim (2013)- Organic 
matter characteristics of the Kiliran and Ombilin oil shales. Procedia Earth Planetary Science 6, p. 91-96. 
(online at: www.sciencedirect.com/science/article/pii/S1878522013000143) 
(Oil shale samples from Late Eocene syn-rift Brown Shale and Sangkarewang Fms in Kiliran and Ombilin 
Basins. Organic matter of Kiliran Basin mainly lamalginite and telalginite (originated from lacustrine 
Botryococcus braunii). Vitrinite reflectance averaging 0.29%. Organic matter in Sangkarewang oil shale 
dominated by lamalginite, with vitrinite reflectance values ~0.37%. Oil shales immature. TOC ~5.6% and 5.0% 
for Kiliran and Ombilin shales, respectively) 
 
Widayat, A.H., B. van de Schootbrugge, W. Oschmann, K. Anggayana & W. Puttmann (2016)- Climatic 
control on primary productivity changes during development of the Late Eocene Kiliran Jao lake, Central 
Sumatra Basin, Indonesia. Int. J. Coal Geology 165, p. 133-141. 
(Palynofacies and inorganic geochemistry of 102 m long core of Late Eocene Kiliran Jao lacustrine oil shale, C 
Sumatra. Climate changes interpreted from abundance variation of fungal remains: relatively warm in middle 
part of oil shale. Botryococcus braunii 3-16%; generally more abundant in middle part) 
 
Widianto, E. & N. Muskin (1989)- Seismic stratigraphy study on the Talang Akar Fm in the Selat area, Jambi. 
Proc. 18th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 323-338. 
 
Widodo, H. (2012)- Potensi batubara daerah Seluma dan sekitarnya, Kabupaten Seluma, Propinsi Bengkulu. J. 
Ilmiah Magister Teknik Geologi (UPN) 5, 2, p. 1-11. 
(online at: http://jurnal.upnyk.ac.id/index.php/mtg/article/view/247/209) 
(Coal potential coal in the Seluma area and surroundings, Seluma District, Bengkulu Province') 
 
Widodo, R. (2012)- Integrating wells and 3D seismic data to delineate the sandstone reservoir distribution of the 
Talang Akar Formation, South Sumatra Basin, Indonesia. In: AAPG Int. Conv. Exhib., Singapore 2012, Search 
and Discovery Article 50748, p. 1-22. 
(online at: www.searchanddiscovery.com/documents/2012/50748widodo/ndx_widodo.pdf) 
(Distribution and depositional environment of selected sandstone reservoirs in Late Oligocene- E Miocene 
fluvial-deltaic Talang Akar Fm in Jambi sub-basin. Mainly distributary channel fill facies) 
 
Wijaya, M.A., I. Syafri, Y.A. Sendjaja, D. Kurniadi & I. Nugraha (2023)- Karakteristik reservoir karbonat 
berdasarkan analisis petrofisika pada lapangan Langsa Formasi Malacca Cekungan Sumatra Utara Offshore. 
Padjadjaran Geoscience J. 7, 5, p. 1633-1642. 
(online at: https://jurnal.unpad.ac.id/geoscience/article/view/53325/22318) 
(‘Characteristics of carbonate reservoir based on petrophysical analysis in Langsa field, Malacca Formation, 
North Sumatra Basin Offshore’. Petrophysical analysis of E-M Miocene limestone in offshore Langsa oil-gas 
field in North Sumatra Offshore (originally discovered by Asamera; no mention of potentially confusion with 
much underlying (Eocene or Permian) Tampur Limestone; JTvG) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

294

 
Wilkinson, M.R., S. Haszeldine, J. Gluyas & N.H. Oxtoby (1998)- Diagenesis; a short (2 million year) story; 
Miocene sandstones of Central Sumatra, Indonesia; discussion and reply. Journal of Sedimentary Research 68, 
p. 231-234. 
(Discussion of Gluyas & Oxtoby 1995 paper, disputing proposed rapid cementation rates) 
 
Williams, H.H. & R.T. Eubank (1995)- Hydrocarbon habitat in the rift graben of the Central Sumatra Basin, 
Indonesia. In: J.J. Lambiase (ed.) Hydrocarbon habitat in rift basins, Geological Society, London, Special Publ. 
80, p. 331-371. 
(C Sumatra prolific oil attributed to graben sequences with thick organic-rich lacustrine shales, overlying 
marine sag sequence with excellent reservoirs, development of early structures and high heat flows. Geothermal 
gradient, average 3.38°F/100'. Distribution of oilfields largely fault controlled. Oil migrated vertically out of 
Eocene-Oligocene Pematang lacustrine shales and laterally up flanks of graben, generally in E direction, filling 
Miocene Sihapas Fm reservoirs. Hydrocarbos also in rift-fill sequence. Migration distance up to 20km. 
Differences in oils reflect different depositional and environmental histories of lake systems) 
 
Williams, H.H., P.A. Kelley, J.S. Janks & R.M. Christensen (1985)- The Paleogene rift basin source rocks of 
Central Sumatra. Proc. 14th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 2, p. 58-90. 
(Most of oil and gas in C Sumatra Basin Generated from organic-rich lacustrine shales of Eo-Oligocene 
Pematang Gp. Oils paraffin-based, with 4-30% wax. Large freshwater lake systems developed in structurally 
controlled rift basins. Palynology indicates mainly freshwater conditions (with common Pediastrum), but also 
occurrences of slightly saline conditions or occasional marine incursions) 
 
Willis, B.J. & F. Fitris (2012)- Sequence stratigraphy of Miocene tide-influenced sandstones in the Minas Field, 
Sumatra, Indonesia. Journal of Sedimentary Research 82, 6, p. 400-421. 
(online at: https://www.researchgate.net/publication/270215895_Sequence_Stratigraphy_of_Miocene_Tide-
Influenced_Sandstones_In_the_Minas_Field_Sumatra_Indonesia) 
(E Miocene Sihapas Group in Minas field, C Sumatra, composed of succession of 10s of m thick, erosionally 
based, tide-influenced sandstone intervals interbedded with marine shale intervals. Past interpretations 
suggested reservoir sandstone intervals are incised-valley deposits. New interpretation suggests tide-influenced 
shorelines. Five major reservoir intervals over low-grade metamorphic basement. Two older intervals multiple 
upward-coarsening tide-influenced regressive shoreline successions capped by thin marine shelf transgressive 
sandstone and shale. Upper three reservoir intervals 4th-order regressive shoreline deposits variably reworked 
by tidal currents, together comprising 3rd-order forward-stepping sequence set) 
 
Wils, K., M.R. Daryono, N. Praet, A.B. Santoso, A. Dianto, S. Schmidt, M. Vervoort, J.J.S. Huang et al. 
(2021)- The sediments of Lake Singkarak and Lake Maninjau in West Sumatra reveal their earthquake, volcanic 
and rainfall history. Sedimentary Geology 416, 105863, p. 1-24. 
(Sedimentary fill of two lakes in Padang highlands, Lake Singkarak (pull-apart basin along Sumatran Fault) 
and Lake Maninjau (caldera lake). Seismic-reflection profiles and short sediment cores reveal various types of 
natural hazards (floods, avalanches, earthquakes. Volcanic activity triggers diatom blooms in Lake Singkarak) 
 
Winderasta, W., M.H. Amlan & W.R. Paksi (2021)- Duri Steam flood fluid contacts study: redefining oil water 
contacts and intraformational top seals. Proc. HAGI-IAGI-IAFMI-IATMI Joint Convention Bandung (JCB) 
2021, p. 380-388.  
(online at: https://www.iagi.or.id/web/digital/52/JCB-2021-Paper-66-duri.pdf) 
(Duri heavy oil field in Rokan Block in Riau Province, discovered in 1941, production started in 1958. Peak 
production in primary phase 65,000 barrels BOD in 1965. Caltex started steam injection pilot in 1975. Ten 
years later steamflooding implemented on large scale, increasing production to 290,000 BOD in 1992. 
Cumulative production >2.6 billion BO. Duri is giant 4-way anticline; reservoirs E Miocene fluvio-deltaic 
Sihapas Sst at depth 300’-700’. Probably single oil-water contact under Telisa Fm regional seal) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

295

Winderasta, W., K. Witjaksono, E. Mastoadji & Yarmanto (2008)- Central Sumatra and Ombilin Basin: a 
tectonostratigraphic approach for basin correlation. Indonesian Asooc. Geol. (IAGI), Sumatra stratigraphy 
workshop, p. 1-4  
(Abstract only. General similarities in C Sumatra and Ombilin Basin fill, but Ombilin Basin development 
earlier: Paleocene onset, mid-Oligocene rifting. Red Beds and Brown Shale in C Sumatra are Eocene in age 
with Late Oligocene main rift phase) 
 
Wirasatia, D., E. Arifriadi, R. Adiarsa, R. Adhitiya & Yuki A.N. (2009)- Paleogen system of Bengkulu Basin 
correlated with South Sumatra basin and source rock prospectivity. Proc. 38th Annual Conv. Indonesian 
Association Geologists (IAGI), Semarang, PITIAGI2009-148, p. 1-14.  (in Indonesian) 
(online at: https://www.iagi.or.id/web/digital/26/2009_IAGI_Semarang_Paleogen-System-Of-Bengkulu.pdf) 
(Literature review on possible potential of Palegene source rocks in Bengkulu forearc basin) 
 
Wirjodihardjo, K. (1992)- Seismic reef expression in the North Sumatra Basin. Proc. 21st Annual Conv. 
Indonesian Petroleum Association (IPA), Jakarta, 1, p. 117-144. 
(Criteria for E Miocene reefs recognition on N Sumatra seismic. Not much regional info) 
 
Wisnu, A. & Nazirman (1997)- Statistik "Direct Hydrocarbon indicator" terhadap keberadaan hidrokarbon di 
blok Raja, Sumatera Selatan. Proc. 26th Annual Conv. Indonesian Association Geologists (IAGI), Jakarta, 
Hidrokarbon, p. 71-88. 
('Statistics of "Direct HC indicators" on the presence of hydrocarbons in the Raja block, South Sumatra'. 
Positive correlation between seismic DHI's and oil-gas discoveries (Air Hitam, Abab, Tempirai, etc.)) 
 
Wisnugroho, P.H. (2014)- Coal deposits in Tanjung Enim coal field, Bukit Asam, South Sumatera Province. In: 
I. Basuki & A.Z. Dahlius (eds.) Sundaland Resources, Proc. Annual Conv. Indonesian Soc. Economic 
Geologists (MGEI), Palembang, p. 451-459. 
 
Wiyanto, B., T. Junaedi, Sulistiyono, H. Prabawa, Y. Wibowo & D. Pratiwi (2009)- Potensi hidrokarbon sub-
cekungan Bandarjaya Provinsi Lampung. Lembaran Publikasi Minyak dan Gas Bumi (Lemigas) 43, 1, p. 1-10. 
(online at: https://journal.lemigas.esdm.go.id/index.php/LPMGB/article/view/121) 
(Hydrocarbon potential of the Bandarjaya sub-basin’. Bandarjaya sub-basin in C Lampung part of S 
Palembang sub-basin. Pre-Tertiary basement chlorite schist, overlain by Tertiary deposits. Hydrocarbon 
potential indicated by oil and gas shows in Ratu-1 and Tujoh-1 wells. Main source rock Talang Akar Fm shales, 
with kerogen types II and III, and early mature to mature (Ro=0.56-1%). Eight prospects from seismic) 
 
Wongsosantiko, A. (1976)- Lower Miocene Duri Formation sands, Central Sumatra Basin. Proc. 5th Annual 
Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 63-76. 
(E Miocene Duri Fm sand reservoirs productive in 12 fields in C Sumatra. Deltaic sands, derived from North) 
 
Xie, C., H. Ma, H. Liang, D. Li, X. Qi & B. Xian (2007)- Alluvial fan facies and their distribution in the Lower 
Talang Akar Formation, Northeast Betara Oilfield, Indonesia. Petroleum Science 4, 2, p. 18-28. 
(online at: www.researchgate.net/publication/225135567_Alluvial_fan_facies_and_their_distribution    Etc.) 
(Lower Talang Akar Fm in NE Betara Oilfield, Jabung Block, S Sumatra, in alluvial fan facies. Bed F coarse 
grained, poorly sorted and low quality. Conglomerates characterized by low gamma-ray, low resistance, high 
density and poor physical reservoir properties) 
 
Yanto, Y. & T. Febriwan (2008)- AVO-inversion for reservoir characterization of Baturaja carbonate, Gunung 
Kembang Field, South Sumatra basin. Proc. 32nd Annual Conv. Indonesian Petroleum Association, IPA08-G-
047, p. 1-11. 
(Gunung Kembang gas-oil field in E Miocene Baturaja Fm carbonates in anticlinorium with max. reservoir 
thickness 80m, gas cap 40m, underlain by 8-12m oil column. AVO inversion used to map oil distribution.) 
 
Yarmanto (2010)- Perkembangan batupasir pada sekuen Telisa Cekungan Sumatra Tengah. Ph.D. Thesis 
Institut Teknologi Bandung (ITB), p. 1-   (Unpublished) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

296

('Development of sandstones in the Telisa sequence in the Central Sumatra Basin') 
 
Yarmanto & K. Aulia (1989)- Seismic expression of wrench tectonics in the Central Sumatra Basin. Geologi 
Indonesia (IAGI) 12, 1 (Katili Volume), p. 145-175. 
(Tertiary wrench faulting dominant in C Sumatra basin. Main deformation phases Pre-Tertiary, Eo-Oligocene 
and Plio-Pleistocene. Plio-Pleistocene deformation NW-SE, older structures trend mostly N-S) 
 
Yarmanto, T.L. Heidrick, Indrawardana & B.L. Strong (1995)- Tertiary tectonostratigraphic development of the 
Balam depocenter, Central Sumatra basin, Indonesia. Proc. 24th Annual Conv. Indonesian Petroleum 
Association (IPA), Jakarta, p. 33-45. 
(Three major Tertiary tectonic- stratigraphic episodes in Balam Depocenter. Eocene (?)- Oligocene rifting (F1, 
±45-25.5 Ma) created N-NNW-trending half-grabens. Balam depocenter compartmentalized. Rift margin faults 
N-S (Manggala) or NNW-SSE (Jakun and Balam) and dip E-ENE at low-angles. ENE-trending Antara-Nella 
Accommodation Zone (ANAZ) subdivides Balam Depocenter into shallow N and deep central sections. Regional 
base Miocene unconformity marks beginning of F2 tectonism (25.5-13.8 Ma). It cuts across basement platforms 
and F1 inversion structures and grades laterally into sag disconformities above F1 graben thicks. Isopach- 
lithofacies suggest N-S incised braided stream system. Final structuring (F3, 13.8 Ma- Recent) linked to 
widespread inversion of faults and folds. Giant Bangko and Balam S fields results of F3 structural episode) 
 
Yarmanto, I. Muswar, D. Kadar & S. Johansen (2006)- Re-appraisal of shallow marine reservoirs in the Central 
Sumatra basin, sixty-five years after first hydrocarbon discovery. Proc. Jakarta 2006 International Geoscience 
Conference Exhib., Indonesian Petroleum Association (IPA), Jakarta, PG-07, p. 1-3. (Abstract only) 
(Sihapas Group 5 major sequences; little or no supporting data) 
 
Yarmanto, D. Noeradi & Hendar (2010)- Telisa deposition model in the Central Sumatra Basin. Proc. 24th 
Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA10-G-204, p. 1-11. 
(On depositional environment and paleogeography of Early Miocene marine shale-dominated Telisa Fm, 
Central Sumatra basin)  
 
Yeni, Y.F. (2011)- Perkembangan sedimentasi Formasi Brani, Formasi Sawahlunto dan Formasi Ombilin 
ditinjay dari provenance dar komposisi batupasir cekungan Ombilin. Proc. Joint. 36th HAGI and 40th IAGI 
Annual Conv., Makassar, JCM2011-070, p. 1-21.          (online at: 
https://www.iagi.or.id/web/digital/10/2011_IAGI_Makassar_Perkembangan-Sedimentasi-Formasi-Brani.pdf) 
(‘On the composition and provenance of sandstones of Brani, Sawahlunto and Ombilin Fms in Ombilin Basin, 
W Sumatra’. Immature sands as fluvial lithic arenite, lithic graywacke, subarkose, felspahatic wacke. Etc.) 
 
Yeni, Y.F., R. Wulandari, F. Ruzi, A. Azlin, A. Regina, R. Bramantyo, M.H. Thamrin & Raihan (2017)- 
Fractured and weathered basement reservoirs in Beruk High, Central Sumatra Basin. Proc. Joint Convention 
HAGI-IAGI-IAFMI-IATMI (JCM 2017), Malang, p. 1-6.      
     (online at: https://www.iagi.or.id/web/digital/5/2017_IAGI_Malang_Fractured-and-Weathered-
Basement-Reservoirs.pdf) 
Beruk High part of Coastal Plain Pekanbaru Block in C Sumatra basin. Part of Sibumasu- E Sumatra Block. 
Oil produced from Permian- E Cretaceous fractured-weathered basement of Beruk High, with open fractures 
trending NW- SE. Lithologies: quartzite (E Permian K-Ar age: 276 Ma), granites (Jurassic K-Ar ages: 203, 
179, 150 Ma, hornfels (116 ± 6 Ma). Also M Cretaceous intrusions) 
 
Yensusminar, D. (2021)- Geochemical properties of heavy oil in Central Sumatra Basin. Scientific 
Contributions Oil and Gas (SCOG), Lemigas, 44, 3. p. 173-181. 
(online at: https://journal.lemigas.esdm.go.id/index.php/SCOG/article/view/710/490) 
(Four types of heavy oil in C Sumatra Basin:(1) shallow reservoir, water washed and biodegrad; (2) shallow 
reservoir with meteoric water and light biodegradation; (3) deep reservoir, vertical gravity segregation, usually 
located on edge of field (flank); (4) medium-heavy oil (27°API), difficult to produce) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

297

Yosandian, H.H., H. Irawan, B.W.A. Ulum, I.Y. Tribuana & P. Embara (2014)- Overpressure characteristic in 
the Langkat field, North Sumatra. Proc. 3rd Int. Conf. Geological and Environmental Sciences, Singapore, 
IPCBEE 73, p. 40-44. 
(online at: http://ipcbee.com/vol73/009-ICGES2014-B0006.pdf) 
(N Sumatra Basin Top overpressure in Lower Keutapang Fm, just above M Miocene Baong Fm. In Aru and 
Kuala Simpang Fields, Baong Fm shale dominated, forming mud volcanoes. In Langkat Field, top overpressure 
also in Lower Keutapang and Baong Fms) 
 
Younita, N. & B. Simandjuntak (2002)- Indikasi endapan estuaria pada Area II lapangan minyak Duri, 
Cekungan Sumatera Tengah. Proc. 31st Annual Conv. Indonesian Association Geologists (IAGI), Surabaya, 1, 
p. 224-245. 
('Indications of estuarine deposits in Area II of the Duri oilfield, C Sumatra Basin') 
 
Youens, S. (1986)- Porosity determination from seismic data in the Rawa area, Corridor Block PSC. United 
Nations ESCAP, CCOP, Technical Publication 17, p. 143-155. 
 
Yulihanto, B. (1989)- The geological evolution of the Aru area of the North Sumatra Basin, Indonesia. M.Sc. 
Thesis, University of London, p.     (Unpublished) 
 
Yulihanto, B. & B. Situmorang (1991)- Structural inversion and its influence on depositional processes in the 
Aru area North Sumatra Basin, Indonesia. In: R.P. Aribert-Christ (ed.) Proc. First Offshore Australia 
Conference, Melbourne 1991, III, p. 25-42. 
 
Yulihanto, B. & B. Situmorang (1994)- Paleogene grabens and their sedimentary facies: new play in the Aru 
Area, North Sumatra Basin, Indonesia. Proc. 29th International Geological Congress, Kyoto 1992, p.  
 
Yulihanto, B. & B. Situmorang (2002)- Tertiary inversion tectonics in the North Sumatra basin, Indonesia. 
Jurnal Geologi dan Sumberdaya Mineral (JGSM) 12, 130, p. 28-48. 
(Structure of N Sumatra controlled by dextral motions along NW-SE and N-S trending fault systems. N-S faults 
associated with isolated Paleogene transtensional graben formation. Late M Miocene structural event caused 
inversion along NW-SE and N-S trending faults, causing shallowing of W part of basin and migration of 
depocenter to E, also uplift of Barisan Mountains. Since M Miocene sediments mainly sourced from Barisan 
Mts. Latest inversions during 'Plio-Pleistocene orogeny') 
 
Yuniardi, Y. (2010)- Struktur geologi Cekungan Ombilin berdasarkan interpretasi citra satelit. Bull. Scientific 
Contribution (UNPAD) 8, 2, p. 78-84. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8246/3794) 
(‘Geological structure of the Ombilin basin, based on satellite imagery interpretation’. Pull-apart basin with 
Paleogene and Neogene structural elements) 
 
Yuningsih, E.T. (2007)- Studi provenance batupasir formasi-formasi di Cekungan Ombilin, Sumatra Barat. 
Bull. Scientific Contribution (UNPAD) 5, 1, p. 33-41. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8132/3705) 
(Sandstone provenance studies of formations in the Ombilin Basin, West Sumatra'. Q-F-L triangle diagrams 
suggest provenance of quartz-rich (Eocene) Brani Fm is from continental block. (Oligocene) Sawahlunto and 
Sawahtambang Fms same or 'recycled orogen'. (Miocene) Sangkarewang and Ombilin Fms are 'transitional 
magmatic arc'. Etc.) 
 
Yunus, M., B. Denk & Suprihatin (1993)- Geological contributions to the enhanced oil recovery project at the 
Kenali Asam Field. Proc. 22nd Annual Conv. Indonesian Association Geologists (IAGI), Bandung, 2, p. 793-
793.   (Abstract only) 
(online at: https://www.iagi.or.id/web/digital/53/22nd-Volume-2-(6-9-Des-1993)-189.pdf) 
(Kenali Asam field biggest oil field in Jambi area, S Sumatra. Discovered by NIAM in 1931. With 16 productive 
hydrocarbon zones. Pertamina water injection program) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

298

 
Yusliandi, A., I. Fardiansyah, E. Finaldhi, F. Fitris &A. Sugiarto (2024)- Interaction of fan and axial fluvial-
lacustrine in syn-rift system: impact on Paleogen reservoir architecture in the North Aman Trough, Central 
Sumatra. Proc. 53rd Annual Conv. Indonesian Association Geologists (IAGI), Balikpapan 2024, p. 1-7. 
(online at: https://www.iagi.or.id/web/digital/79/155---Interaction-of-Fan-and-Axial-Fluvial-Lacustrine-in-Syn-
Rift-System-Impact-on-Paleogen-Reservoir-Architecture-in-the-North-Aman-Trough,-Central-Sumatra) 
(Depositional model of syn-rift Pematang Upper Red Bed Fm in North Aman Trough half-graben, C Sumatra) 
 
Yustiawan, R., B.A. Pramudhita, A. Prakoso, Y.A. Nagarani & H. Yusuf (2013)- Pematang Brown shale as 
potential reservoir for the future Malaca Strait. Proc. Joint Convention 38th Indonesian Association 
Geophysicists (HAGI) - 42nd Indonesian Association Geologists (IAGI), Medan 2013, p. 1-8. 
(online at: https://www.iagi.or.id/web/digital/8/2013_IAGI_Medan_Pematang-Brownshale-as-Potential.pdf) 
(Late Eocene- Oligocene synrift Pematang Fm Brown Shale proven as source rock in S Bengkalis Trough in 
Malaca Strait. Also thin sandy intercalations, with oil and gas shows) 
 
Yuwono, R.W., B.S. Fitriana, P.S. Kirana, S. Djaelani & B.A. Sjafwan (2010)- Bentu & Korinci Baru block: 
proven and potential shallow biogenic gas in Central Sumatra Basin. Proc. 39th Annual Conv. Indonesian 
Association Geologists (IAGI), Lombok, PIT-IAGI-2010-226, p. 1-16. 
(online at: https://www.iagi.or.id/web/digital/12/2010_IAGI_Lombok_Bentu-_-Korinci-Baru-Block.pdf) 
(Bentu and Korinci Baru PSC in C Sumatra contain biogenic gas fields with up to 350 BCF of biogenic gas. 
Formerly considered drilling hazard in search for deeper oil, now producing. Main gas sands in Late Miocene- 
Pliocene Binio Fm coastal deposits, in NW-SE anticlines. Reservoirs 600'-2000' below sea level, 7-25' thick, 
and excellent porosity. Seismic data shows strong amplitude anomalies, but some bright spots are coals or thin 
stacked water sands. Biogenic gas origin demonstrated by carbon isotope d13C values of -62 to -66 ‰.) 
 
Yuwono, R.W., B.S. Fitriana, P.S. Kirana, S. Djaelani & B.A. Sjafwan (2011)- Biogenic gas exploration and 
development in Bentu PSC. Proc. 35th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA11-
G-108. 17p. 
(Same paper as above and also published in AAPG Singapore 2012 Int. Conv.) 
 
Yuwono, R.W., R. Siregar, A. Kurniawan, T. Prabowo, S. Djaelani & Y. Gautama (2012)- Development of 
marginal Bentu gas field in Central Sumatra Basin. Proc. 41st Annual Conv. Indonesian Association Geologists 
(IAGI), Yogyakarta, 2012-GG-03, p. 1-13.           (online at: 
https://www.iagi.or.id/web/digital/9/2012_IAGI_Yogyakarta_Development-of-Marginal-Bentu-Gas-Field-in-
Central.pdf 
(Biogenic gas reservoir in Bentu Field (Stanvac, 1981) with 40-50' gas sand in Late Miocene- Pliocene Binio 
Fm. 2P- reserves only 14 BCF, but proximity to PLN power plant justifies development. Binio Fm deposited in 
coastal environment. Gas trapped in NW-SE anticline related to reverse fault) 
 
Zaim, Y. & Aswan (2018)- The impact of coastal line development of the Jambi area during Late Pleistocene- 
Recent time on decline of the Srivijaya Kingdom prosperity. AMERTA 30, 2, p. 90-99. 
(online at: https://jurnalarkeologi.kemdikbud.go.id/index.php/amerta/article/view/388) 
(Five stages of seaward migration of paleo-coastlines in SE Sumatra and N Java, in response to Late 
Pleistocene- Recent sea level fluctuations. Trading activity of Srivijaya Kingdom in Jambi area from river ports 
near mouth of paleo-Batanghari River may have been negatively affected by shallowing of river) 
 
Zaim, Y., G.F. Gunnell, R.L. Ciochon, Y. Rizal, Aswan & N. O'Shea (2014)- Paleogene vertebrates from 
Tanahsirah, Talawi- Ombilin Basin, West Sumatra: a preliminary field result. Buletin Geologi (ITB) 41, 3, p. 
175-184.               (online at: 
https://www.researchgate.net/publication/282854166_PALEOGENE_VERTEBRATES_FROM_TANAHSIRAH_
TALAWI_-_OMBILIN_BASINWEST_SUMATRA_INDONESIA_A_PRELIMINARY_FIELD_RESULT   Etc.) 
(Paleogene Sangkarewang/Sawahlunto Fms initially known only for fish fossils. Subsequent finds of crocodiles, 
turtles, small mammal bones and teeth (first Paleogene mammal finds in oceanic SE Asia), and bird trackways) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

299

Zaim, Y., L. Habrianta, C.I. Abdullah, Aswan, Y. Rizal, N.I. Basuki & F.E. Sitorus (2012)- Depositional history 
and petroleum potential of Ombilin Basin, West Sumatra- Indonesia, based on surface geological data. AAPG 
Int. Convention Exhibition, Singapore 2012, Search and Discovery Article 10449, p. 1-9. 
(online at: www.searchanddiscovery.com/documents/2012/10449zaim/ndx_zaim.pdf) 
(Ombilin Basin Eocene- M Oligocene initial rifting with deposition of Brani and Sangkarewang Fms in alluvial 
fan and lacustrine environment (with freshwater fish fossils). In Oligocene syn-rift changed from lake to fluvial 
Sawahlunto Fm and Sawahtambang Fm in Late Oligocene. E Miocene post-rift Ombilin Fm change to marine 
environment. Etc.) 
 
Zaim, Y., Y. Rizal, G.F. Gunnell, T.A. Stidham & R.L. Ciochon (2011)- First evidence of Miocene avian tracks 
from Sumatra. Berita Sedimentologi 20, p. 5-6. 
(online at: www.iagi.or.id/fosi/files/2011/01/BS20-Sumatra1.pdf) 
(Ombilin Basin E Miocene intertidal beach sediments of Sawahlunto Fm with tracks of two different types of 
shorebirds. Represent first discovery of bird footprint fossils in Indonesia (Sawahluntoo Formation = older 
than Miocene?; JTvG) 
 
Zainetti, F., G.A. Cole & A. Anuar (2015)- Fresh insights into the oil families of the South Sumatra Basin. Proc. 
Asia Petroleum Geoscience Conference and Exhibition (APGCE 2015), EAGE, Kuala Lumpur, p. 1-5.   
(Extended Abstract) 
(Geochemical analyses of 44 oils in S Sumatra Basin. New biomarker interpretation method helps define three 
main oil families:(1) more algal-dominated; (2) mixed terrigenous with subordinate algal contribution, and (3) 
typical humic sourced family. All potential source rocks are syn-rift to sag in origin) 
 
Zajuli, M.H.H., R. Oktavitania & O. Rizkika (2020)- Geokimia organik serpih hidrokarbon berumur Eosen di 
daerah Sumatera bagian Tengah. Jurnal Geologi dan Sumberdaya Mineral (JGSM) 21, 1, p. 45-60. 
(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/499/426) 
(‘Organic geochemistry of Eocene-aged hydrocarbon shale in Central Sumatra Region’. Late Eocene shale of 
Kasiro Fm (Jambi basin), Sinamar (Ombilin basin, C Sumatra) and Kelesa Fm (C Sumatra basin). S Sumatra 
shales higher vitrinite and liptinite than C Sumatra shales. Kasiro Fm shale dominantly kerogen Type I and II, 
while shales of Sinamar and Kelesa Fm Types I, II and III. All have oil and gas source potential. Kasiro Fm 
shale higher oil than gas potential. Sinamar Fm oil and gas prone, also potential as oil shale) 
 
Zajuli, M.H.H. & H. Panggabean (2013)- Depositional environment of fine-grained sedimentary rocks of the 
Sinamar Formation, Muara Bungo, Jambi. Jurnal Geologi Indonesia 8, 1, p. 25-38. 
(online at: http://jgi.bgl.esdm.go.id/index.php/JGI/article/view/45/34) 
(Lacustrine Oligocene Sinamar Fm at NW side of S Sumatra Basin consists of clastics with coal-seams. 
Dominant maceral groups exinite (alginite (3.4-18%), and resinite (1.6-5.6%)) and vitrinite (tellocolinite 0.4- 
0.6%, desmocollinite 0.4%, vitrodetrinite 8.4-16.6%). Organic material of shales derived from higher plants 
and algae, especially Botryococcus species) 
 
Zajuli, M.H.H. & H. Panggabean (2014)- Hydrocarbon source rock potential of the Sinamar Formation, Muara 
Bungo, Jambi. Indonesian J. on Geoscience (IJOG) 1, 1, p. 53-64. 
(online at: http://ijog.bgl.esdm.go.id/index.php/IJOG/article/view/175/175) 
(Oligocene Sinamar Fm good-excellent oil source rock, with up to 11% TOC and mainly Type I kerogen. 
Simamar village outcrop section ~42m thick brown-black shale, with coal and sandstone near base. Immature- 
early mature in outcrop) 
 
Zajuli, M.H.H., H. Panggabean, Hendarmawan & I. Syafri (2015)- Dinamika kehadiran material organik pada 
lapisan serpih Formasi Kelesa di daerah Kuburan Panjang, Cekungan Sumatera Tengah, Riau. Jurnal Geologi 
dan Sumberdaya Mineral (JGSM) 16, 4, p. 171-181. 
(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/30) 
('Dynamics of organic material presence Kelesa Fm shale in the Kuburan Panjang region, C Sumatra Basin'. 
Eocene-Oligocene Kelesa Fm shale in Kuburan Panjang area, Sumai sub-basin (SW of Rengat), good potential 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

300

source rocks with TOC 1.2- 7.2%. Vitrinite 0.2-5%, eksinite 0.6-4.7%. Pyrite 0.2-16%. Increase in organic 
material from bottom to top) 
 
Zajuli, M.H.H., H. Panggabean, Hendarmawan & I. Syafri (2017)- Hubungan kelompok maseral liptinit dan 
vitrinit dengan tipe kerogen batuan sumber hidrokarbon pada serpih Formasi Kelesa bagian atas, Kuburan 
Panjang, Riau. Jurnal Geologi dan Sumberdaya Mineral (JGSM) 18, 1, p. 13-23. 
(online at: http://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/101/126) 
('Relationship between liptinite and vitrinite maceral groups with kerogen type of hydrocarbon source rock of 
upper Kelesa shale formation in Kuburan Panjang, Riau') 
 
Zamiel, F., M. Irfani & K.N. Syafrin (1991)- Perkembangan "barrier bar" pada batupasir Formasi Keutupang 
bawah daerah Pulau Sembilan, Aru, Sumatra Utara. Proc. 20th Annual Conv. Indonesian Association 
Geologists (IAGI), Jakarta, p. 206-230. 
(online at: https://www.iagi.or.id/web/digital/49/20th-(10-12-Des-1991)-15.pdf) 
('Development of a 'barrier bar' in sandstones of the Lower Keutupang Formation in the Pulau Sembilan area, 
Aru, North Sumatra'. NW-SE trending 'barrier bar' sandbody in Late Miocene of N Sumatra basin) 
 
Zeliff, C.W. & D. Bastian (2000)- New play in a mature basin: prospecting for gas. AAPG International Conf 
and Exhib., Bali 2000, American Assoc. Petroleum Geol. (AAPG) Bull. 84, 9, 1p. (Abstract only) 
(Dayung-1 1991 wildcat well, S Sumatra tested gas in fractured pre-Tertiary granite wash and granite. Since 
Dayung, Gulf discovered 8 gas fields where basement rocks represent primary reservoir) 
 
Zeliff, C.W., S.W. Trollope & E. Maulana (1985)- Exploration cycles in the Corridor Block, South Sumatra. 
Proc. 14th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 1, p. 379-400. 
(Corridor area in S Sumatra several cycles of petroleum exploration. Exploration by BPM (Shell) in early 
1890's, resulted in several small, shallow oil fields. Second cycle concentrating on deep Talang Akar prospects 
through 1930's terminated by World War II. Low level of activity post WW II through late 1960's. Modern 
exploration cycle initiated by Stanvac in 1971 and Asamera after 1980, with Tanjung Laban and Ramba fields 
discoveries in 1982). 
 
Zhang, K. & H. C. Lau (2022)- Utilization of a high-temperature depleted gas condensate reservoir for CO2 
storage and geothermal heat mining: A case study of the Arun gas reservoir in Indonesia. J. Cleaner Production 
343, 131006, p. 1-22. 
(Reservoir model of depleted Miocene carbonate reservoir of Arun gas field, as potential CO2 storage)  
 
Ziegler, K.G.J. (1921)- Verslag over de resultaten van geologisch- mijnbouwkundig onderzoek van het Kendi-
Ringin kolenveld (Res. Palembang). Jaarboek Mijnwezen Nederlandsch-Indie 47 (1918), Verhandelingen 2, p. 
141-189. 
('Report on the results of geological-mining investigation of the Kendi-Ringin coal field (Res. Palembang)'. 
Coal field with 12 coalbeds in Miocene Middle Palembang Fm. Coal grade improved by andesite intrusives) 
 
Ziegler, K.G.J. (1922)- Verslag over het onderzoek der asfalt-terreinen by Tandjoeng Laoet (Res. Palembang). 
Jaarboek Mijnwezen Nederlandsch-Indie 49 (1920), Verhandelingen 1, p. 33-69. 
('Report of investigation of asphalt deposits near Tanjung Laut (Res. Palembang)'. Six surface asphalt deposits 
50 km WNW of Palembang, S Sumatra, which are large, degraded oil seeps in outcropping ?Pliocene clastics) 
 
Zonneveld, J.P., V.D. Barreda, Y. Zaim, Y. Rizal, A.T. Hascaryo, R.L. Ciochon, J. Head, A. Murray, T. Smith 
et al. (2025)- Depositional framework of the Sangkarewang and Sawahlunto Formations, Ombilin Basin, West 
Sumatra, Indonesia. J. Asian Earth Sciences 287, 106611, p. 1-23. 
(online at: https://www.sciencedirect.com/science/article/pii/S1367912025001269) 
 (Palynology ‘novel reinterpretation’ indicates that lacustrine Sangkarewang Fm and coal-bearing Sawahlunto 
Fm in Ombilin Basin are indeed Middle-Late Eocene in age) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

301

Zonneveld, J.P., Y. Zaim, Y. Rizal, R.L. Ciochon, E.A. Bettis, Aswan & G.F. Gunnell (2011)- Oligocene 
shorebird footprints, Kandi, Ombilin Basin, Sumatra. Ichnos 18, 4, p. 221-227. 
(Two types of bird footprints in intertidal sand flat fine sandstone of Oligocene Sawahlunto Fm in outcrop near 
Kandi Ombilin Mine. Referable to ichnogenus Aquatilavipes and similar to small modern shorebirds) 
 
Zonneveld, J.P., Y. Zaim, Y. Rizal, R.L. Ciochon, E.A. Bettis, Aswan & G.F. Gunnell (2012)- Ichnological 
constraints on the depositional environment of the Sawahlunto Formation, Kandi, northwest Ombilin Basin, 
west Sumatra, Indonesia. J. Asian Earth Sciences 45, 2, p. 106-113. 
(Low diversity trace fossil assemblage from Oligocene Sawahlunto Fm near Kandi, NW Ombilin Basin, W 
Sumatra. Traces and mud-draped and bidirectional ripples imply tidally-influenced marine setting. Bird 
footprints (Aquatilavipes) imply periodic subaerial exposure) 
 
Zulmi, I., A. Inabuy & R. Wisnu Y. (2016)- A hidden gas potential of alluvial fan deposits in Gebang Block, 
North Sumatra. Proc. 14th Regional Conference Geology and Mineral Resources of SE Asia (GEOSEA XIV) 
and 45th Annual Conv. Indonesian Association Geologists (IAGI) (GIC 2016), Bandung, p. 544-548. 
(Up to 300m thick Eo-Oligocene alluvial fan sandstones identified in Anggor and Secanggang Fields and 
Gebang Block wells in N Sumatra basin. Gas tested in Anggor and GB-04 wells. Risk of overpressure) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

302

 

II.3. Sumatra - Western offshore forearc basins and islands 
 

Abercrombie, R., M. Antolik & G. Ekstrom (2003)- The June 2000 Mw 7.9 earthquakes south of Sumatra: 
deformation in the India-Australia Plate. J. of Geophysical Research 108, B1, 2081, p. 1-16. 
(June 2000 earthquakes S of Sumatra below Indian Ocean predominantly left-lateral strike-slip on vertical N-S 
trending faults, probably reactivated fracture zones. Earthquakes consistent with recent models of distributed 
deformation in India-Australia composite plate. Occurrence of Enggano earthquake implies stress field within 
Indian plate continues to depth of 50km in subducting slab) 
 
Ammon, C.J., Chen Ji, H.K. Thio, D. Robinson, S. Ni, V. Hjorleifsdottir, H. Kanamori, T. Lay et al. (2005)- 
Rupture process of the 2004 Sumatra-Andaman earthquake. Science 308, p. 1133-1139. 
 
Andi Mangga, S. & G. Burhan (1984)- The stratigraphic development of the Mentawai islands and its relation 
to the stratigraphic of Sumatera mainland. Proc. Annual Conv. Indonesian Association Geologists (IAGI), 
Bandung, p. 
(see also Andi Mangga et al., 2006) 
 
Andi Mangga, S., G. Burhan, Sukardi & E. Suryanila (1994)- Geologic map of the Siberut Sheet (0614-0714), 
Sumatra, 1:250,000. Geological Research Development Centre (GRDC), Bandung. 
(Map sheet of Siberut Island in Sumatra forearc/ accretionary prism. SW half of island mainly highly folded 
Late Miocene- Pliocene Sagulubek Fm. M-L Miocene? Tarikan Melange complex at base of thrust sheets, with 
blocks of Late Oligocene- E Miocene limestone in sheared tuffaeous claystone. NW part of island mainly 
strongly folded Late Miocene- Pliocene deep water tuffaceous sediments of Saibi Fm. Structure mainly NW-SE 
trending, NE dipping thrust faults) 
 
Andi Mangga, S., S. Gafoer & N. Suwarna (1987)- Hubungan geologi antara Kepulauan Mentawai dan dataran 
Sumatra bagian Selatan. Proc. 16th Annual Conv. Indonesian Association Geologists (IAGI), p.  
('Geological relationships between the Mentawai islands and S Sumatra'.) 
 
Andi Mangga, S., Kusnama & Suryono (2006)- Stratigraphy and tectonic development of Mentawai islands 
West Sumatera, based on plate tectonic theory. Jurnal Sumber Daya Geologi (JSDG) 16, 3 (153), p. 136-143. 
(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/359) 
(Mentawai Islands off W Sumatra non-volcanic outer arc, which is accretionary wedge related to subduction of 
Indian Ocean. Pre-Oligocene ophiolite and melange complexes uplifted and overlain unconformably by 
Miocene and younger Mentawai Gp marine ponded basin sediments. Melange with ultramafic ophiolite 
fragments. Ophiolite overlain by M-L Eocene radiolarian cherts. Mentawai melange formed by mud diapirism, 
with blocks of serpentinite, basalt, Late Eocene Pellatispira- Nummulites limestone, etc., and N8 E-M Miocene 
planktonics in matrix (= Oyo Complex of Nias)) 
 
Anugrahadi, A., H.S. Koesnadi, Y. Surachman & D. Muljawan (2004)- Geological condition of the convergent 
margin system off West Java and Southern Sumatra. In: R.A. Noble et al. (eds.) Proc. Int. Conf. Deepwater and 
frontier exploration in Asia & Australasia, Jakarta, Indonesian Petroleum Association (IPA), p. 279-285. 
(Short paper based on BGR 1999 seismic and bathymetry data; not much data) 
 
Ardhyastuti, S., Y. Haryadi & T. Wiguna (2017)- Mapping of gas seepage zone in the fore arc basin Sumatra 
Region. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 2017), Malang, p. 1-6. 
(online at: https://www.iagi.or.id/web/digital/5/2017_IAGI_Malang_Mapping-of-Gas-Seepage-Zone-in-the-
Fore-Arc-Basin.pdf) 
Description of active gas seeps on seafloor in Simeulue- Siberut forearc basin: seismic expression, carbonate 
hardground cementation of seafloor. Seep vent fauna of white crabs, mytilid bivalves, Vestimentifera polychaete 
tube worms, etc.) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

303

Aribowo, S., L. Handayani, N.D. Hananto, K.L. Gaol, Syuhada & T. Anggono (2014)- Deformasi kompleks di 
Pulau Simeulue, Sumatra: interaksi antara struktur dan diapirisma. J. RISET Geologi dan Pertambangan (LIPI) 
24, 2, p. 131-144. 
(online at: https://jrisetgeotam.lipi.go.id/index.php/jrisgeotam/article/view/89 
('Complex deformation in Simeuleu Island, Sumatra: interplay between structure and diapyrism'. Simeulue in 
accretionary complex off NW Sumatra. Deformation generally NE-dipping reverse and thrust faults verging 
towards trench. NNE blocks tend to be higher than SSW blocks. Out-of-sequence 'backthrusts' present, possibly 
correlated to mud diapirism) 
 
Aribowo, S., L. Handayani & N.D. Hananto (2015)- Origin of the uplifted Simeulue forearc high island. Proc. 
Joint Convention HAGI-IAGI-IAFMI-IATMI, Balikpapan, JCB2015-219, p. 1-4. 
(online at: https://www.iagi.or.id/web/digital/3/2015_IAGI_Balikpapan_Origin-Of-The-Uplifted.pdf)  
(UpliftedMio-Pliocene sediments intruded by diapiric melange in Simeulue Island may not be a part of 
accretionary complex, but may be forearc basin sediments that originated from Sumatra. Uplift may be related 
to NW trending Late Pliocene- Pleistocene compressional structures of W Andaman- Mentawai Fault zones) 
 
Arisbaya, I., M.M. Mukti, L. Handayani, H. Permana, M. Schnabel & K. Jaxybulatov (2015)- Tinggian Tabuan- 
Panaitan jejak sesar Sumatra di Selat Sunda berdasarkan analisis data geofisika. In: H. Harjono et al. (eds.) Pros. 
Pemaparan Hasil Penelitian Geoteknologi 2015, Pusat Penelitian Geoteknologi (LIPI), Bandung, p. I33-I39. 
(online at: http://pustaka.geotek.lipi.go.id/wp-content/uploads/2016/04/Prosiding-2015.pdf) 
('The Tabuan- Panaitan Ridge, trace of the Sumatran fault in Sunda Strait, based on geophysical data analysis'. 
Semangko pull-apart basin in Sunda Straits two sub-basins separated by NW-SE to N-S trending Tabuan-
Panaitan Ridge, part of main Sumatra Fault zone in Sunda Strait. With likely magmatic intrusion activity) 
 
Arisbaya, I., M.M. Mukti & H. Permana (2016)- Seismic evidence of the southeastern segment of the Sumatran 
Fault Zone in Sunda Strait and Southern Java. Proc. 14th Regional Conference Geology and Mineral Resources 
of SE Asia (GEOSEA XIV) and 45th Annual Conv. Indonesian Association Geologists (IAGI) (GIC 2016), 
Bandung, p. 378-383.              (online at: 
https://www.academia.edu/31871495/Seismic_evidence_of_the_southeastern_segment_of_the_Sumatran_Fault
_Zone_in_Sunda_Strait_and_Southern_Java) 
(Bathymetry data and local seismicity in Sunda Strait suggest existence of extension segment of Sumatran Fault 
Zone S of Ujung Kulon towards Sunda Trench, and is active fault) 
 
Backman, J., W. Chen S. Kachovich, F. Mitchison, K. Petronotis, T. Yang & X. Zhao (2019)- Data report: 
revised age models for IODP Sites U1480 and U1481, Expedition 362. In: L.C. McNeill et al. (eds.) Proc. 
International Ocean Discovery Program (IODP) 362, College Station, TX, p. 1-7. 
(online at: http://publications.iodp.org/proceedings/362/ERR/CHAPTERS/362_202.PDF) 
(Revised age model for Late Maastrichtian-Recent sediments penetrated by Site U1480 between Sumatra 
forearc subduction trench and Ninetyeast Ridge, in ~4 km water depth. Based on calcareous nannofossils and 
planktonic foraminifera. Major (40 Myr) Eocene- E Miocene hiatus above thin Maastrichtian-Paleocene 
pelagic section. Increase in sedimentation rate in late E Miocene (17.4 Ma) until Late Miocene, followed by 15-
fold increase in sedimention rate in Late Miocene (9.3 Ma) - Pliocene (1.8 Ma) (Nicobar Fan)) 
 
Balakina, L. & A. Moskvina (2012)- Andaman-Sumatra island arc: 1. Spatiotemporal manifestations and focal 
mechanisms of the earthquakes. Izvestiya, Physics of the Solid Earth, 48, 2, p. 117-154. 
 
Baroux, E., J.P. Avouac, O. Bellier & M. Sebrier (1998)- Slip-partitioning and fore-arc deformation at the 
Sunda Trench. Terra Nova 10, p. 139-144. 
(Oblique subduction at Sunda Trench causes transpressive deformation of plate leading edge. Right-lateral 
Great Sumatran Fault absorbs significant fraction of trench-parallel shear. Obliquity of convergence increases 
N-ward along Sumatra Trench, up to ~30°. Slip partitioning nearly complete along N segment of Sumatra 
Trench, where Great Sumatra Fault probably accommodates most trench parallel shear. Along S segment, 
where obliquity <20°, slip-partitioning not complete as indicated by oblique thrusting at subduction) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

304

Beaudry, D. (1983)- Depositional history and structural evolution of a sedimentary basin in a modern forearc 
setting, western Sunda Arc, Indonesia. Ph.D. Thesis University of California, San Diego, p. 1-168.  
(Unpublished) 
(Seismic-stratigraphic interpretation of forearc basin of W Sumatra. Late Oligocene unconformity with 
subaerial erosion) 
 
Beaudry, D. & G. Moore (1981)- Seismic-stratigraphic framework of the forearc basin off central Sumatra, 
Sunda Arc. Earth Planetary Science Letters 54, p. 17-28. 
(Forearc basin W of C Sumatra SE of Nias six seismic-stratigraphic sequences. Paleogene prograding slope 
deposits onlapped by younger Paleogene(?) trough deposits. Uplift associated with rejuvenation of subduction 
in Late Oligocene led to erosion of shelf and formation of regional unconformity. E Miocene progradation. 
Buried reef zone near shelf edge. Erosional unconformity on shelf and slope in Late Miocene/E Pliocene time. 
Late Pliocene flexure at W boundary of basin, displacing outer-arc ridge upward. Over 1 km of Pliocene- 
Recent wedge in deep western portion of basin landward of outer-arc ridge. Up to 800 m of shallow-water 
limestone on shelf since M-Pliocene) 
 
Beaudry, D. & G.F. Moore (1985)- Seismic stratigraphy and Cenozoic evolution of West Sumatra forearc basin. 
American Assoc. Petroleum Geol. (AAPG) Bull. 69, 5, p. 742-759.       (online at: 
(https://www.academia.edu/107406330/Seismic_Stratigraphy_and_Cenozoic_Evolution_of_West_Sumatra_For
earc_Basin) 
(W Sumatra forearc 3 tectonic cycles: Paleogene orogeny, Neogene subsidence, Late Tertiary tectonism. 
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and 7°N. In Simeulue- and Aceh forearc basins strike-slip faulting controlled forearc basin evolution since 
Late Miocene. The Mentawai Fault Zone N of Simeulue Island and probably connected to Sumatran Fault 
Zone until end Miocene. Simeulue Basin two major Neogene unconformities, documenting differences in 
subsidence evolution along N Sumatran margin linked to subduction processes and strike-slip deformation) 
 
Berglar, K., C. Gaedicke, S. Ladage & H. Thole (2017)- The Mentawai forearc sliver off Sumatra: a model for a 
strike-slip duplex at a regional scale. Tectonophysics 710-711, p. 225-231. 
(At Sumatran oblique convergent margin Mentawai and Sumatran Fault right-lateral fault zones accommodate 
most of trench- parallel component of strain and bound Mentawai forearc sliver that extends from Sunda Strait 
to Nicobar Islands. Set of wrench faults obliquely connect two major fault zones, separating at least four horses 
of regional strike-slip duplex forming forearc sliver, each comprising individual basin in forearc. Duplex 
formation started in M-L Miocene SW of Sunda Strait, then propagated N-wards over 2000 km until E Pliocene) 
 
Berglar, K., C. Gaedicke, R. Lutz, D. Franke & Y.S. Djajadihardja (2008)- Neogene subsidence and 
stratigraphy of the Simeulue forearc basin, Northwest Sumatra. Marine Geology 253, p. 1-13. 
(Simeulue forearc basin Neogene sedimentary fill up to 5s TWT. Three stages of subsidence evolution after 
formation of regional basal Neogene unconformity. E-M Miocene stage marked by subsidence in half grabens 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

305

along W border of basin. Late Miocene/Pliocene change to steadily subsiding trench-parallel trough. Present 
setup of forearc region under influence of strike-slip faults due to oblique subduction active at least since this 
time as evidenced by wrench faulting. At end of this stage subsidence expanded significantly E-ward, drowning 
large carbonate platform that evolved in the then shallows and E parts of basin. Central part of Simeulue basin 
presently subject to inversion, probably related to reactivation of E-M Miocene half grabens) 
 
Bradley, K., L. Feng, E.M. Hill., D.H. Natawidjaja & K.Sieh (2017)- Implications of the diffuse deformation of 
the Indian Ocean lithosphere for slip partioning of oblique plate convergence in Sumatra. J. of Geophysical 
Research 122, p. 572-591. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2016JB013549) 
Oblique plate convergence between Indian Ocean lithosphere and continental crust of Sunda plate distributed 
between subduction on Sunda megathrust and upper plate strike-slip faulting on Sumatran Fault Zone, in 
classic example of slip partitioning. Permanent deformation within fore-arc sliver minor and Sumatran Fault is 
a plate boundary strike-slip fault. Kinematic data best explained by diffuse deformation within oceanic 
lithosphere of Wharton Basin) 
 
Bradley, K., Y. Qin, H. Carton, N. Hananto, F. Villanueva‐Robles, F. Leclerc, Wei Shengji, P. Tapponnier et al. 
(2019)- Stratigraphic control of frontal decollement level and structural vergence and implications for 
tsunamigenic earthquake hazard in Sumatra, Indonesia. Geochem. Geophysics Geosystems 20, 3, p. 1646-1664. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2018GC008025) 
(Propagation of fault rupture to seafloor likely cause of enhanced tsunami generation during megathrust 
earthquakes. New seismic profiles and swath bathymetry reveal significant and systematic lateral variations in 
stratigraphic level of frontal Sunda megathrust and vergence of frontal ramp faults. Where ramp faults are 
uniformly seaward vergent, decollement on top of pelagic sediments. Where ramp faults bivergent decollement 
within the subducting clastic sequence above transparent distal fan muds. Where ramp faults uniformly 
landward vergent decollement directly on top of oceanic crust of subducting Investigator Fracture Zone) 
 
Brennan, P.A. & J.H. Shaw (2005)- Wedge structure, Nias Basin, Sumatra, Indonesia. In: J.H. Shaw et al. (eds.) 
Seismic interpretation of contractional fault-related folds; an AAPG seismic atlas, American Assoc. Petroleum 
Geol. (AAPG), Studies in Geology 53, p. 141-143. 
(Complex inversion structure on seismic in Nias basin between Nias Island and SW Sumatra. Miocene and 
younger sediments deposited over basement composed of earlier Tertiary subduction complex. Basin underwent 
E-M Miocene extension, followed by compression in Late Miocene, Pliocene and Pleistocene) 
 
Briggs, R.W., K. Sieh, W.H. Amidon, J. Galetzka, D. Prayudi, I. Suprihanto, N. Sastra, B. Suwargadi, D. 
Natawidjaja & T.G. Farr (2008)- Persistent elastic behavior above a megathrust rupture patch: Nias island, West 
Sumatra. J. of Geophysical Research 113, B12406, p. 1-28. 
(Fore-arc deformation quantified using fossil reefs. Elevated coral reef flats and chenier plains show outer arc 
island of Nias experienced slow long-term uplift and subsidence during Holocene, but island rose up to 2.9 m 
during Mw 8.7 Sunda megathrust rupture in 2005. Average uplift rates since mid-Holocene 1.5- 0.2 mm/yr, 
highest on E coast of Nias, where coseismic uplift was nearly zero in 2005) 
 
Briggs, R.W., K. Sieh, A.J. Meltzner, D. Natawidjaja, J. Galetzka, B. Suwargadi et al. (2006)- Deformation and 
slip along the Sunda megathrust in the great 2005 Nias-Simeulue earthquake. Science 311, 5769, p. 1897-1901. 
(Seismic rupture produced deformation above a 400-kilometer strip of Sunda megathrust, off N Sumatra. 
Trench-parallel belts of uplift up to 3m on outer-arc islands above rupture and 1 subsidence farther from 
trench. More than 11m of fault slip under islands) 
 
Budhitrisna, T. (1989)- Melange di Pulau Pagai dan Pulau Sipora, Kepulauan Mentawai. Bull. Geological 
Research Development Centre (GRDC) 13, p. 1-8. 
(‘Melange of Pagai and Sipora islands, Melawai Islands’. Islands off W Sumatra with basal melange of sheared 
rocks with clasts of ophiolite, pelagic sediments, metamorphics, etc., overlain by Miocene-Pliocene sediments) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

306

Budhitrisna, T. & S. Andi Manggal (1990)- Geological map of the Pagai and Sipora Quadrangle (0712-0713), 
Sumatra, 1:250,000. Geological Research Development Centre (GRDC), Bandung. 
(Map of W Sumatra forearc/ accretionary prism islands Sipura and N and S Pagai) 
 
Bunting, T., S. Singh, M. Bayly & P. Christie (2008)- Seismic imaging of the fault that caused the great Indian 
Ocean earthquake of 26 December 2004, and the resulting catastrophic tsunami. The Leading Edge, Oct. 2008, 
p. 1272-1281. 
(Deep seismic image over area of 2004 tsunami earthquake) 
 
Carton, H., S.C. Singh, N.D. Hananto, J. Martin, Y.S. Djajadihardja, Udrekh, D. Franke & C.Gaedicke (2014)- 
Deep seismic reflection images of the Wharton Basin oceanic crust and uppermost mantle offshore Northern 
Sumatra: relation with active and past deformation. J. of Geophysical Research: Solid Earth 119, 1, p. 32-51. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2013JB010291) 
(Deep seismic reflection images in Wharton Basin offshore N Sumatra. Profile subparallel to Sumatran trench 
shows strike-slip deformation over two fracture zones of extinct Wharton Spreading Center. Western fracture 
associated with a wide region of strong basement topography, difference in crustal thickness of ~1.5 km, and 
age offset of 9 Ma) 
 
Chauhan, A.P.S, S.C. Singh, N.D. Hananto, H. Carton, F. Klingelhoefer, J.X. Dessa et al. (2009)- Seismic 
imaging of forearc backthrusts at northern Sumatra subduction zone. Geophysical J. International 179, 3, p. 
1772-1780. 
(online at: http://gji.oxfordjournals.org/content/179/3/1772.full.pdf+html) 
(Seismic image of N Sumatran forearc, near 2004 earthquake epicenter shows active back thrusts at seaward 
edge of Aceh forearc basin. Seaward dipping backstop buttress imaged. Uplifting along backthrust branches 
may explain presence of forearc islands along Sumatran margin) 
 
Chlieh, M., J.P. Avouac, K. Sieh, D.H. Natawidjaja & J. Galetzka (2008)- Heterogeneous coupling of the 
Sumatran megathrust constrained by geodetic and paleogeodetic measurements. J. of Geophysical Research 
113, B05305, p. 1-31. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/pdf/10.1029/2007JB004981) 
(Heterogeneous pattern of coupling in Sunda subduction zone. Near equator, megathrust is locked over narrow 
width of only a few tens of km. In contrast, locked fault zone is up to about 175 km wide in areas where great 
interplate earthquakes have occurred in past) 
 
Collings, R., D. Lange, A. Rietbrock, F. Tilmann, D. Natawidjaja, B. Suwargadi, M. Miller & J. Saul (2012)- 
Structure and seismogenic properties of the Mentawai segment of the Sumatra subduction zone revealed by 
local earthquake traveltime tomography. J. of Geophysical Research 117, 1, B01312, p. 1-23. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2011JB008469) 
(Seismicity distribution in S section of Mentawai segment of Sumatra subduction zone reveals significant 
activity along subduction interface and within two clusters in overriding plate either side of forearc basin. 
Downgoing slab of hydrated oceanic crust can be traced to ∼50 km depth. Above slab, shallow continental 
Moho of less than 30 km depth can be inferred. Outer arc islands consist of fluid saturated sediments) 
 
Collings, R., A. Rietbrock, D. Lange, F. Tilmann, S. Nippress & D. Natawidjaja (2013)- Seismic anisotropy in 
the Sumatra subduction zone. J. of Geophysical Research: Solid Earth 118, 10, p. 5372-5390. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/jgrb.50157) 
(Seismic anisotropy from observations of shear wave splitting from temporary seismic networks deployed 
between 2007- 2009. Measurements from fore-arc islands exhibit trench-parallel fast directions, in Sumatra 
Fault region predominant fast direction fault/trench parallel, in back-arc region trench perpendicular) 
 
Cook, B.J., T.J. Henstock, L.C. McNeill & J.M. Bull (2014)- Controls on spatial and temporal evolution of 
prism faulting and relationships to plate boundary slip offshore north-central Sumatra. J. of Geophysical 
Research: Solid Earth 119, 7, p. 5594-5612. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2013JB010834) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

307

(Across- and along-strike variations in morphology and structure of N-C Sumatran forearc (~1.5°S- 1°N) 
broadly coincident with subducting plate topography. Two major fault structures divide prism into three strike-
parallel belts that can be characterized by the relative fault slip rates along major and minor fault structures) 
 
Craig, T.J. & A. Copley (2018)- Forearc collapse, plate flexure, and seismicity within the downgoing plate 
along the Sunda Arc west of Sumatra. Earth Planetary Science Letters 484, p. 81-91. 
(online at: http://alexcopley.co.uk/papers/2018_tim_sumatra.pdf) 
(On deformation of accretionary prism in near-trench off NW Sumatra from seismicity. Shallow compressional 
earthquakes within downgoing oceanic plate, in region typically expected to be in horizontal extension. Forearc 
prism shows steep front and low-angle top, characteristic of region undergoing morphological readjustment. 
Prism collapse likely results from rapid change in incoming sediment thickness and viscosity) 
 
Darman, H. (2011)- Seismic expression of some geological features of Andaman- offshore West Sumatra 
subduction zone. Berita Sedimentologi 20, p. 18-21. 
(online at: https://journal.iagi.or.id/index.php/FOSI/article/view/217)  
(Seismic examples of accretionary prism and forearc basins off NW Sumatra and Andaman Sea) 
 
Deighton, I, M.M. Mukti, S. Singh, T. Travis, A. Hardwick & K. Hernon (2014)- Nias basin, NW Sumatra- new 
insights into forearc structure and hydrocarbon prospectivity from long-offset 2D seismic data. Proc. 38th 
Annual Conv. Indonesian Petroleum Association, Jakarta, IPA14-G-299, p. 1-21. 
(Nias Basin in Sumatran Forearc between Nias island and Sumatran mainland. Mainly oriented N-S, in ~500m 
water, shallower than larger basins to NW (750-1000m), and SE (~1500m). Most fold and thrust structures can 
be related to Mentawai segment to SE. Change in direction along Nias segment resulted in increased uplift of 
Paleogene forearc sediments exposed on Nias Island. Thick sediments (4.5 sec TWT sub seabed) with half-
graben/syn-rift character beneath main forearc package, interpreted as Paleogene. Thickest syn-rift section in 
SE. Even with low geothermal gradients observed in wells, bottom half of Paleogene mature for hydrocarbon 
expulsion. Reefal prospects updip from Paleogene kitchen on E margin of basin) 
 
Delegation of Indonesia (1975)- Results of petroleum exploration in the Inter-Deep basin off West Sumatra, 
Indonesia. Proc. 12th Session Committee Co-ord. Joint Prospecting Mineral Resources in Asian Offshore Areas 
(CCOP), Tokyo 1975, 40, p. 254-262.             (online at: 
https://repository.unescap.org/server/api/core/bitstreams/5b5b4d51-1dd6-443a-8f5f-4fb6187c3158/content) 
(Early review of petroleum exploration West Sumatra offshore forearc basin. Three sub-basins. By end of 1974 
22 exploration wells drilled. Four Union Oil wells tested methane-only gas in Late Miocene reefal limstones 
(Meulaboh-1, K.eudepasi-1 Palambak-1 and Singkel-1, all in Meulaboh and Nias sub-basins. Oil show only in 
Baturaja Limestone in Bengkulu sub-basin (Aminoil A-1X). No hydrocarbons in Lower Miocene carbonates) 
 
Delescluse, M., N. Chamot-Rooke, R. Cattin, L. Fleitout, O. Trubienko & C. Vigny (2012)- April 2012 intra-
oceanic seismicity off Sumatra boosted by the Banda-Aceh megathrust. Nature 490, p. 240-244. 
(Two large intra-oceanic earthquakes in NE Indian Ocean on 11 April 2012 largest strike-slip events in 
historical times. Triggered large aftershocks worldwide. Along fossil fabric of extinct Wharton basin and part 
of intraplate deformation between India and Australia that followed Aceh 2004 and Nias 2005 megathrust 
earthquakes. Australian plate, driven by slab-pull forces at the Sunda trench, is detaching from Indian plate, 
which is subjected to resisting forces at Himalayan front) 
 
Delisle, G. & M. Zeibig (2007)- Marine heat flow measurements in hard ground offshore Sumatra. EOS 
Transactions American Geophysical Union (AGU) 88, 4, p. 38-39. 
(online at: http://onlinelibrary.wiley.com/doi/10.1029/2007EO040004/epdf) 
(Hydrocarbon potential of fore arc basins between Siberut, Nias, Simeulue islands and Sumatra investigated in 
2006 by BGR with marine-geophysical and marine-geological techniques. Average in situ thermal 
conductivities of 0.97 watts per meter per Kelvin) at 6 'soft ground' stations lower than average (1.23 watts per 
meter per Kelvin) at the 10 'hard-ground' stations) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

308

DeShon, H., E. Engdahl, C. Thurber & M. Brudzinski (2005)- Constraining the boundary between the Sunda 
and Andaman subduction systems: evidence from the 2002 Mw 7.3 Northern Sumatra earthquake and 
aftershock relocations of the 2004 and 2005 great earthquakes. Geophysical Research Letters 32, L24307, p. 1-
5. 
(online at: http://igpphome.ucsd.edu/~shearer/Files/Sumatra_Papers/deshon_grl05.pdf) 
(2004 Mw 9.0 Sumatra-Andaman earthquake initiated along Andaman subduction zone. Earthquakes history 
suggests S extent of stable Andaman microplate is ~50-100 km NW of previously reported) 
 
Deonath, A. & B. Mukhopadhyay (2013)- A panoptic view of western margin of Sundaland: causes of seismic 
vulnerability of Sumatra. J. Geological Society India 81, 5, p. 637-646. 
(W margin of Sundaland affected by Burmese-Andaman-Sunda Arc. Downgoing oceanic plate more strongly 
coupled to overlying plate where it is youngest (∼ 40 Ma), has highest temperature and is topographically most 
elevated with highest seismic activity. Increase in convergence rate and presence of youngest oceanic crust 
appear to be main controlling factors underpinning tectonics and surge of recent seismic activity in Sumatra) 
 
Dessa, J.X., F. Klingelhoefer, D. Graindorge, C. Andre, H. Permana et al. (2009)- Megathrust earthquakes can 
nucleate in the forearc mantle; evidence from the 2004 Sumatra event. Geology (GSA) 37, 7, p. 659-662.  
(Seismogenic zone along subduction thrusts generally does not extend to forearc mantle below crust of upper 
plate. Great 2004 Sumatra-Andaman earthquake propagated downdip along interface between forearc mantle 
and subducting plate and nucleated along reportedly aseismic part of the interplate contact) 
 
Dewanto, O., Maulina & T.B. Nainggolan (2020)- Identification of biogenic gas reservoir zone using log, 
petrophysics and geochemical data in S-1 well of Nias basin, North Sumatera. Proc. 9th Int. Conference on 
Theoretical and Applied Physics (ICTAP), Bandar Lampung 2019, Journal of Physics: Conference Series 1572, 
012037, p 1-10. 
(online at: https://iopscience.iop.org/article/10.1088/1742-6596/1572/1/012037/pdf) 
(Union Oil well S-1 in Nias Basin in W Sumatra forearc with biogeneiic methane gas in Late Miocene 
carbonate. Identification of reservoir zones and source rock from log data. Presence of 99% methane gas at 
depths of 5034 - 5090’ and 5198- 5216’. Intervals with source rock potential present, but thermally immature) 
 
Diament, M., H. Harjono, K. Karta, C. Deplus, D. Dahrin, M.T. Zen et al. (1992)- Mentawai fault zone off 
Sumatra: a new key to the geodynamics of Indonesia. Geology (GSA) 20, p. 259-262. 
(Oblique subduction in Sumatra region gave rise to Sumatra Fault Zone. New data show second ~600km long 
Mentawai strike-slip zone in fore-arc E of Mentawai islands, creating Sumatra sliver plate) 
 
Djajadihardja, Y.S., A.H. Satyana, Won Soh, C. Gaedicke, T. Eko, Sasaki, R. Riza & S. Neben (2002)- 
Offshore southeastern extension of the Sumatran dextral fault: a new discovery in Indonesian marine geology 
and implications on the tectonics of the Sunda Strait- Southwest Java waters. Proc. 31st Annual Conv. 
Indonesian Association Geologists (IAGI), Surabaya, 1p.  (Abstract only) 
(Sumatran Fault generally assumed to end in Sunda Strait area around Semangko Bay. However, recent new 
data shows extension of Sumatran Fault zone running SE as far as 400 km from Semangko Bay. Newly 
discovered extended Sumatran Fault stops ~30 km N of the Java Trench in SW Java waters) 
 
Djamal, B., W. Gunawan, T.O. Simandjuntak & N. Ratman (1994)- Geological map of the Nias sheet, Sumatra, 
1:250,000. Geological Research Development Centre (GRDC), Bandung. 
(Nias island in W Sumatra accretionary prism, with core of Melange Complex with blocks of peridotite, gabbro, 
serpentinite, basalt, schist, etc., unconformably overlain by 2-3km thick, folded marine late E Miocene and 
younger Lelematua Fm (formerly Nias Fm) clastics and tuffs and coal, overlain by M Miocene- E Pliocene 
Gomo Fm) 
 
Dobson, P.B., T. Rahardjo, C.A. Atallah, F.I. Frasse, T.D. Specht, A.S. Djamil, Marhadi, R.E. Netherwood & 
P.J.M. Montaggioni (1998)- Biogenic gas exploration in Miocene carbonate, West Sumatra, Indonesia. Proc. 
26th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 1, p. 349. (Poster Abstract)  



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

309

(Nias PSC offshore W Sumatra fore-arc basin primary exploration play was M Miocene Isolated Reefs. Low 
geothermal gradient favors biogenic gas generation and entrapment. Biogenic gas in Miocene pinnacle reefs in 
5 of 6 wells. Ibusuma 1 dry hole failed due to poor timing between vertical gas generation and entrapment. 
Analogous nearby Union Oil Suma 1 and Singkel 1 discoveries likely lateral migration component. Miocene 
carbonate porosity >23% log, 13.4-39.6% SWC, and 16-70 mD permeability) 
 
Douville, H. (1912)- Les foraminiferes de l’Ile de Nias. Sammlungen Geologischen Reichs-Museums Leiden, 1, 
8, 5, p. 253-278. 
(online at: www.repository.naturalis.nl/document/552435) 
('The foraminifera from Nias Island'. Descriptions of Tertiary larger foraminifera from Nias from samples 
collected by E. Schroder and R. Verbeek. Includes Eho River sample with M Eocene Nummulites bagelensis, N. 
pengaronensis, N. kelatensis, Discocyclina (here called Orthophragmina), Assilina granulosa and Alveolina 
javana (from Oyo Melange?; JTvG). Also E Miocene Lepidocyclina spp. (Eulepidina and Nepholepidina) (from 
Nias Beds?; JTvG). With 3 plates. No stratigraphy, no maps (but locality map in Van der Veen 1913)) 
 
Douville, H. (1915)- Les couches a Lepidocyclines de Sumatra, d'apres les explorations du Dr. Tobler. Compte 
Rendu Sommaire des Seances Societe Geologique de France 1915, p. 36-38. 
(‘The Lepidocyclina-bearing beds of Sumatra, after the explorations of Dr. Tobler’. Brief note on larger 
foraminifera in E Miocene limestones from Batu Raja in S Sumatra. Also mention of poorly preserved 
(Cretaceous) Loftusia-like foraminifera in black limestones of the Gumai Mountains) 
 
Dugan, B., L. McNeill, K. Petronotis and Expedition 362 Scientists (2017)- The role of input materials in 
shallow seismogenic slip and forearc plateau development. In: Expedition 362 Preliminary Report (Sumatra 
Subduction Zone), Proc. International Ocean Discovery Program (IODP) College Station, TX, p. 7-31. 
(online at: http://publications.iodp.org/preliminary_report/362/362PR.PDF) 
(Discussion of input materials of N Sumatran subduction zone, i.e, a thick (up to 45 km) succession of mainly 
Bengal-Nicobar Fan–related sediments. Input materials may affect distinctive slip behavior and long-term 
forearc structure. Expedition 362 sites U1480 and U1481 on Indian oceanic plate ~250 km SW of subduction 
zone, drilled, cored to depth of 1500m below seafloor penetrated complete Late Miocene (~9.5 Ma) - Recent 
Himalays-derived Nicobar Fan succession, the pre-fan Maastrichtian-Miocene abyssal-pelagic succession and 
underlying Late Cretaceous oceanic crust basalt) 
 
Endharto, Mac & Sukido (1994)- Geological map of the Sinabang (0518) sheet, Sumatera, 1:250,000. 
Geological Research Development Centre (GRDC), Bandung. 
(Geology of Simeulue and Banyak Islands in exposed part of forearc accretionary prism off W Sumatra. Core of 
island Oligo-Miocene Kuala Makmur melange, with blocks of gabbro (up to 250m), basalt, metasediments. 
Unconformably overlain by E Miocene Lasikin Mb polymict conglomerate. Overlying Miocene Sigulai Fm 
marls with 400m thick E-M Miocene Sibogo reefal limstone mMb with Miogypsina and Spiroclypeus) 
 
Endharto, Mac (1996)- Neogene geology of the outer-arc ridge: with a special reference of Simeulue island, 
West of Sumatra. Proc. 25th Annual Conv. Indonesian Association Geologists (IAGI), Bandung, 3, p. 470-487. 
 
Engdahl, E.R., A. Villasenor, H.R. DeShon & C.H. Thurber (2007)- Teleseismic relocation and assessment of 
seismicity (1918-2005) in the region of the 2004 Mw 9.0 Sumatra-Andaman and 2005 Mw 8.6 Nias Island great 
earthquakes. Bull. Seismological Society of America 97, 1A, p. S43-S61. 
(Seismicity in Sumatra-Andaman Islands region results from subduction of Indian and Australian oceanic 
plates beneath Eurasian plate (Andaman microplate, Sunda subplate. Oceanic plates vary in age from 60 Ma 
off Sumatra to 90 Ma along N Andaman Trench) 
 
Farida, W.N., Y.B. Muslih, B.R. Irwansyah, T. Supratama, B. Novrian & D. Mindasari (2016)- Cenozoic 
Sumatra accretionary prisms: a new geological perspective and implications for hydrocarbon exploration. Proc. 
IPA 2016 Technical Symposium, Indonesia exploration: where from- where to, Indonesian Petroleum 
Association (IPA), Jakarta, 18-TS-16, p. 1-17. 
(Literature review of Sumatra accretionary prism. High-risk frontier exporation area) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

310

 
Feng, L., E.M. Hill, P. Banerjee, I. Hermawan, L.L.H. Tsang, D.H. Natawidjaja, B.W. Suwargadi & K. Sieh 
(2015)- A unified GPS-based earthquake catalog for the Sumatran plate boundary between 2002 and 2013. J. of 
Geophysical Research: Solid Earth 120, 5, p. 3566-3598. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014JB011661) 
(Documentation of 30 earthquakes in Sumatran plate boundary region (offshore forearc and accretionary 
prism) in 2002-2013) 
 
Feng, L., E.M. Hill, P. Elosegui, Q. Qiu, I. Hermawan, P. Banerjee & K. Sieh (2015)- Hunt for slow slip events 
along the Sumatran subduction zone in a decade of continuous GPS data. J. of Geophysical Research: Solid 
Earth 120, 12, p. 8623-8632. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2015JB012503) 
 
Franke, D., M. Schnabel, S. Ladage, D.R. Tappin, S. Neben, Y.S. Djajadihardja, C. Muller, H. Kopp & C. 
Gaedicke (2008)- The great Sumatra-Andaman earthquakes-imaging the boundary between the ruptures of the 
great 2004 and 2005 earthquakes. Earth Planetary Science Letters 269, p. 118-130. 
(Ridge on subducting Indo-Australian oceanic crust may exert control on margin segmentation. Ridge masked 
by sediment; most likely trend NNE–SSW. Interpreted as fracture zone on subducting oceanic plate) 
 
Frankowicz, E. (2011)- Tectono-stratigraphic evolution of the Simeulue forearc basin, NW Sumatra. Berita 
Sedimentologi 20, p. 22-24. 
(online at: https://journal.iagi.or.id/index.php/FOSI/article/download/218/188) 
(Brief review of Simeulue basin in NW Sumatra forearc area. Underlain by Jurassic-Cretaceous Woyla terrane, 
which accreted to Sundaland in late M Cretaceous, after which all of Sumatra subaerially eroded (no Late 
Cretaceous-Early Paleogene sediments). Early/Mid Paleogene extension in forearc area lead to formation of 
grabens; oldest oldest rocks penetrated by wells are Upper Eocene- Lower Oligocene dolomitic limestones, 
calcareous mudstones and pyritic shales. Late Oligocene uplift and erosion of forearc resulted in Top 
Paleogene unconformity, followed by E Miocene marine transgression. E-M Miocene carbonates overlain by 
Late Miocene Pliocene clastics derived from Barisan Mts) 
 
Frederik, M.C.G. (2016)- Morphology and structure of the accretionary prism offshore North Sumatra, 
Indonesia and offshore Kodiak Island, USA: a comparison to seek a link between prism formation and hazard 
potential. Ph.D. Thesis University of Texas at Austin, p. 1-136. 
(online at: https://repositories.lib.utexas.edu/handle/2152/45947) 
(Incl. study of accretionary prism offshore N Sumatra between 1-7°N. Steep outer slope (5-12°), plateau ~100-
120 km wide, and steep inner slope adjacent to Aceh Basin. Predominantly landward vergence from 
deformation front for ~70 km landward. Prism toe region prominent mass failures. Etc.) 
 
Frederik, M.C.G., S.P.S. Gulick, J.A. Austin, N.L.B. Bangs & Udrekh (2015)- What 2-D multichannel seismic 
and multibeam bathymetric data tell us about the North Sumatra wedge structure and coseismic response. 
Tectonics 34, 9, p. 1910-1926. 
(online at: http://onlinelibrary.wiley.com/doi/10.1002/2014TC003614/epdf) 
(Bathymetric and seismic surveys across accretionary prism off NW Sumatra. Accretionary wedge in study area 
up to~180 km wide, narrowing to 125km to S, near Simeulue island. Seafloor depths ~4.5 km near Sunda 
Trench to <1 km on fore-arc high near fore-arc basin. Wedge consists of steep outer slope (5-12°), plateau 
~100-120 km wide with anticlinal folds spaced 2-15km apart, and steep inner slope adjacent to Aceh forearc 
Basin. Mainly landward-vergent folds at trench side, mainly seaward vergent folds at landward side) 
 
Ghosal, D., M.M. Mukti, S.C. Singh, H. Carton & I. Deighton (2021)- Fore-arc high and basin evolution 
offshore northern Sumatra using high-resolution marine geophysical datasets. J. Asian Earth Sciences 216, 
104814, p. 1-13.            
     (online at: 
https://www.academia.edu/88484205/Fore_arc_high_and_basin_evolution_offshore_northern_Sumatra_using_
high_resolution_marine_geophysical_datasets) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

311

(Offshore N Sumatra fore-arcseismic reflection datasets.Major structural features including backthrusts, fore-
thrusts and fore-arc high developed during Miocene, and that growth of fore-arc high accelerated in Pliocene 
onwards due to a increase in sediment volume from Nicobar fan) 
 
Ghosal, D., S.C. Singh, A.P.S. Chauhan & N.D. Hananto (2012)- New insights on the offshore extension of the 
Great Sumatran fault, NW Sumatra, from marine geophysical studies. Geochem. Geophysics Geosystems 13, 
11, Q0AF06, p. 1-18. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012GC004122) 
(High-res bathymetry shows NW offshore extension of Great Sumatra FZ near Banda Aceh into young SW 
transpressional Breueh and NE transtensional Weh basins, with Sumatran volcanic arc passing through Weh 
basin) 
 
Ghosal, D., S.C Singh & J. Martin (2014)- Shallow subsurface morphotectonics of the NW Sumatra subduction 
system using an integrated seismic imaging technique. Geophysical J. International 198, 3, p. 1818-1831. 
(online at: https://archimer.ifremer.fr/doc/00290/40094/39185.pdf) 
(Improved seismic imaging of accretionary wedge complex in NW Sumatra forearc) 
 
Graindorge, D., F. Klingelhoefer, J.C. Sibuet, L. McNeill, T.J. Henstock, S. Dean, M.A. Gutscher, J.X. Dessa, 
H Permana et al. (2008)- Impact of lower plate structure on upper plate deformation at the NW Sumatran 
convergent margin from seafloor morphology. Earth Planetary Science Letters 275, p. 201-210.      
(online at: 
https://www.academia.edu/5231205/Impact_of_lower_plate_structure_on_upper_plate_deformation_at_the_N
W_Sumatran_convergent_margin_from_seafloor_morphology) 
(Multibeam bathymetric data in region of 26 Dec. 2004 earthquake providing seafloor images of NW Sumatra 
forearc. Greatest slope gradients in frontal 30 km of forearc, at toe of accretionary wedge. N-S oriented 
lineaments on incoming oceanic plate, etc.) 
 
Guntoro, A. & Y.S. Djajadiharja (2005)- Tectonic scenario of the Sumatra fore-arc basin in relation to the 
formation of petroleum systems. Proc. Int. Conference Geology, Geotechnology and Mineral Resources of 
Indochina (GEOINDO 2005), Khon Kaen, Thailand, p. 28-30. 
 
Hall, D.M., B.A. Duff, M.C. Courbe, B.W. Seubert, M. Siahaan & A.D. Wirabudi (1993)- The southern fore-arc 
zone of Sumatra: Cainozoic basin forming tectonism and hydrocarbon potential. Proc. 22nd. Annual Conv. 
Indonesian Petroleum Association (IPA), Jakarta, 1, p. 319-344. 
(Bengkulu PSC localized basins with four megasequences: (1) Paleogene syn-rift in NE-trending half grabens; 
(2) Major unconformity, then Late Paleogene- E Miocene in local pull-apart basins on underlying graben; (3) 
Unconformity, then M - Late Miocene open marine deposition in unified forearc basin; (4) regressive Pliocene- 
Recent syn-orogenic megasequence, from main Barisan Mts uplift. Basin inversion intensity increases from 
offshore to mountain belt. Fore-arc tectonically heterogeneous with potential for localised Paleogene and early 
Neogene basins and hydrocarbons. Wells indicate mature source and migrated hydrocarbons, and contradict 
assumption that heat flow in fore-arc areas is insufficient to allow expulsion and migration of hydrocarbons) 
 
Hananto, N.D., S.C. Singh, M. Mukti & I. Deighton (2012)- Neotectonics of North Sumatra Forearc. Proc. 36th 
Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA12-G-100, p. 1-13. 
(Strain of oblique subduction at NW Sumatra forearc partitioned into two major directions, perpendicular (fold 
and thrust system in accretionary wedge) and parallel to trench (Sumatra Fault Zone on Sumatra mainland) 
Residual strain created two major structural features in forearc: 1) W-Andaman Faults (strike-slip faults/deep 
rooted backthrust between accretionary wedge sediments and continental crust. 2) Strike slip fault close to 
Sumatra platform. Deformation along forearc basin mainly compressional) 
 
Handayani, L. & H. Harjono (2008)- Perkembangan tektonik daerah busur muka Selat Sunda dan hubungannya 
dengan zona sesar Sumatera. J. RISET Geologi dan Pertambangan (LIPI) 18, 2, p. 31-40.      (online at: 
http://download.garuda.kemdikbud.go.id/article.php?article=273368&val=7134&title=Perkembangan%20Tek



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

312

tonik%20Daerah%20Busur%20Muka%20Selat%20Sunda%20dan%20Hubungannya%20dengan%20Zona%20
Sesar%20Sumatera) 
('The tectonic development of the Sunda Strait forearc area and its relationship to the Sumatran Fault Zone'. 
Sunda Strait forearc interpreted as ongoing separation of area as Sumatra forearc plate moved NW, bounded 
by Sumatra Fault. Sumatra Fault can be viewed to extend across fore arc to trench as several graben systems) 
 
Hanus, V., A. Spicak & J. Vanek (1996)- Sumatran segment of the Indonesian subduction zone: morphology of 
the Wadati-Benioff zone and seismotectonic pattern of the continental wedge. J. Southeast Asian Earth Sciences 
13, 1, p. 39-60. 
(Earthquake foci in Sumatra either in recent Benioff zone or in continental wedge. Intermediate-depth aseismic 
gap in Wadati-Benioff zone associated with young calc-alkaline volcanism. Subduction process was correlated 
with stratigraphy and geology. Duration of present cycle of subduction ~6-8 Ma. Oligocene volcanism and deep 
earthquakes point to Tertiary subduction zone underlying present slab. Seismotectonic pattern of continental 
wedge described by 11 seismically active fracture zones) 
 
Harbury, N.A. & H.J. Kallagher (1991)- The Sunda outer-arc ridge, North Sumatra, Indonesia. J. Southeast 
Asian Earth Sciences 6, 3-4, p. 463-476. 
(Revised stratigraphy and Tertiary evolution of Nias and Simeulue islands in outer part of forearc. Oligocene 
and Eocene increase in subduction rate led to basin inversion and uplift of outer arc ridge. Deposits include 
melanges (?Eocene-Oligocene) and Neogene initially (E Miocene) deposited in deep water. Stable convergence 
rates through M Miocene, with deposition dominated by shallow water clastics and carbonates deposited on 
well-developed shelf and shelf-break. In Late Miocene, outer shelf limestones. Plio-Pleistocene clastics with 
volcanic detritus from rapidly eroding Sumatra volcanic arc) 
 
Harbury, N.A., B. Situmorang, Sarjono D., J. Milsom, F.T. Banner & M.G. Audley-Charles (1989)- Tectonic 
inversions in the Sunda forearc. Proc. 24th Session Committee Co-ord. Joint Prospecting Mineral Resources in 
Asian Offshore Areas (CCOP), Bangkok 1987, 2, p. 116- 122. 
(Simeulue island in N Sumatra forearc two compressional and two extensional phases since end of Eocene. 
Forearc emerged as island in Late Oligocene- E Miocene, exposing imbricated ophiolite and melange. Fringing 
reefs developed in E-M Miocene. Mio-Pliocene turbidites (extension) followed by re-emergence after strong 
Late Pliocene- Early Quaternary folding) 
 
Hariadi, N. & R.A. Soeparjadi (1975)- Exploration of the Mentawai Block, West Sumatra. Proc. 4th Annual 
Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 55-65. 
(Post-mortem of unsuccessful exploration of Mentawai Block, offshore W Sumatra fore arc, by Jenney group 
1969-1974. Two wells drilled in 1972 Mentawai A 1 and C1 with minor methane shows. Two onshore 
stratigraphic wells drilled in 1974 without hydrocarbon indicatons: Bengkulu X-1 and X2. One active onshore 
oil seep identified SE of Bengkulu town)) 
 
Haris, N.A., N.S. Mustafa, F.Y. Rifai, S.R. Zulivandama & S. Aswad (2020)- Biogenic gas reservoir 
distribution analysis using AI Inversion and seismic attributes in the Nias Basin, North Sumatra Proc. Digital 
Technical Conference 2020, Indonesian Petroleum Association (IPA), IPA20-SG164, p. 1-17. 
 
Harmon, N., T. Henstock, F. Tilmann, A. Rietbrock & P. Barton (2012)- Shear velocity structure across the 
Sumatran forearc-arc. Geophysical J. International 189, 3, p. 1306-1314. 
(online at: https://academic.oup.com/gji/article/189/3/1306/609255) 
(Velocity model across part of W Sumatra forearc region. Progression in shear velocity across forearc to arc 
associated with thickening of accretionary prism and development of arc crust. Downgoing Indian Plate low 
seismic velocities, consistent with 14-24 % serpentinization of oceanic crust and upper mantle adjacent to 
Investigator fracture zone. Rapidly increasing sediment thickness in accretionary wedge of 6-15 km) 
 
Heliani, L.S., C. Pratama, A. Wibowo, D.P. Sahara, Susilo, S.T. Wibowo, A.N. Safii, O. Prayoga, A. Sudrajat et 
al. (2025)- Strain accumulation in the Mentawai Forearc Sliver, Indonesia, inferred from continuous GNSS-
derived strain rate. Geodesy and Geodynamics 16, 1, p. 1-6.  



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

313

(online at: https://www.sciencedirect.com/science/article/pii/S1674984724000363) 
(On present-day velocities of Mentawai Forearc Sliver, characterized by oblique deformation formed as slip 
partitioned between normal and parallel trench plate convergence. Dilatation and maximum shear strain rates 
reveal spatial coverage of strike-slip duplex and backthrust tectonics along Mentawai Forearc Sliver) 
 
Henstock, T.J., L.C. McNeill, J.M. Bull, B.J. Cook, S.P.S. Gulick, J.A. Austin, H. Permana & Y.S. 
Djajadihardja (2016)- Downgoing plate topography stopped rupture in the A.D. 2005 Sumatra earthquake. 
Geology (GSA) 44, 1, p. 71-74. 
(online at: http://geology.gsapubs.org/content/44/1/71.full.pdf+html) 
(Isolated 3 km basement high off Nias is close to termination of slip of 2005 earthquake. It probably originated 
at Wharton fossil spreading ridge and may locally strengthen plate boundary, stopping rupture propagation) 
 
Henstock, T.J., L.C. McNeill & D.R.Tappin (2006)- Seafloor morphology of the Sumatran subduction zone; 
surface rupture during megathrust earthquakes? Geology (GSA) 34, 6, p. 485-488. 
(High-resolution multibeam bathymetry data from Sumatran subduction zone) 
 
Heyde, I., M. Block, Y.S. Djajadihardja, J.P. Hutagaol, H. Lelgemann, H.A. Roeser & B. Schreckenberger 
(2001)- Gravimetric measurements and their interpretation on the active convergence zone between the East 
Eurasian and Indo-Australian plates along Indonesia. Proc. CCOP 37th Annual Session Bangkok 2000, 2, 
Technical Reports, p. 12-26. 
(Free air gravity anomaly maps of forearc of SW Sumatra- W Java and Sunda Straits and comparison with 
satellite gravity. Marine gravity data higher resolution than satellite data) 
 
Hippchen, S. & R.D. Hyndman (2008)- Thermal and structural models of the Sumatra subduction zone: 
implications for the megathrust seismogenic zone. J. of Geophysical Research 113, B12103, p. 1-12. 
(online at: https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2008JB005698) 
(Sumatra updip seismogenic limit is thermally controlled, but downdip limit is governed by the intersection of 
downgoing plate with fore-arc Moho) 
 
Hopper, R.H. (1940)- Geological reconnaissance in western and northern. Nias. Nederlandsche Pacific 
Petroleum Maatschappij (NNPM), p.    (Unpublished). 
(Report by American NNPM/Caltex geologist Richard H. Hopper. Available at Geological Survey, Bandung?) 
 
Howles, A.C. (1984)- Structural and stratigraphic interpretation of the Bengkulu shelf, southwest Sumatra. 
M.Sc. Thesis University South Carolina, p. 1-94. 
 
Howles, A.C. (1986)- Structural and stratigraphic evolution of the southwest Sumatran Bengkulu shelf. Proc. 
15th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 1, p. 215-243. 
(Paleogene basin with >10,000’ sediment under Bengkulu shelf interpreted as continuation of S Sumatran 
graben system. Mid-Oligocene unconformity truncates basement high and signifies possible change in tectonic 
configuration of region. Switch of rapid subsidence from E side of basement high to W side with initiation of 
Sumatran forearc. Right-lateral slip along Sumatran fault began in M Miocene. Restoring ~150 km offset along 
Sumatran fault causes graben to line up with S Sumatra Benakat Gully. Neogene transgressive cycle began with 
deposition of E Miocene Baturaja carbonates. M Miocene Parigi carbonate between fine clastics and younger 
deltaic regressive sequence. Erosion of Barisan Mountains generated Plio-Pleistocene deltaic/slope deposits 
which prograde onto E flank of Sumatran forearc basin) 
 
Huot, G. & S.C. Singh (2018)- Seismic evidence for fluid/gas beneath the Mentawai fore‐arc basin, Central 
Sumatra. J. of Geophysical Research: Solid Earth 123, 2, p. 957-976. 
(https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2017JB014849) 
(Since 2004 three Mw >8.0 earthquakes offshore Sumatra, rupturing megathrust and possibly also backthrusts 
that bound Andaman Islands to Mentawai Islands toward forearc basins. Tomography and waveform inversion 
in region of 2007 Mw 8.4 Bengkulu earthquake show low-velocity anomaly above backthrust, probably caused 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

314

by small amount of gas (2-13%) or 17-40% of fluids. Fluids may originate locally from dewatering of sediments 
from accretionary wedge or forearc basin or of deeper origin) 
 
Hupers, A., M.E. Torres, S. Owari, L.C. McNeill, B. Dugan, T.J. Henstock, K.L. Milliken, K.E. Petronotis, J. 
Backman et al. (2017)- Release of mineral-bound water prior to subduction tied to shallow seismogenic slip off 
Sumatra. Science 356, 6340, p. 841-844. 
 
Icke, H. & K. Martin (1907)- Over Tertiaire en Kwartaire vormingen van het eiland Nias. Sammlungen 
Geologischen Reichs-Museums Leiden, Ser. 1, 8, p. 204-252. 
(online at: www.repository.naturalis.nl/document/552383) 
(‘On Tertiary and Quaternary deposits of Nias Island’. Mainly descriptions of 51 species of gastropods and 
bivalve molluscs. With 5 plates, but no locality maps. Larger foraminifera from same samples studied by 
Douville (1912)) 
 
Izart, A., B.M. Kemal & J.A. Malod (1994)- Seismic stratigraphy and subsidence evolution of the northwest 
Sumatra fore-arc basin. Marine Geology 122, 1-2, p. 109-124.         (online at: 
https://www.academia.edu/3171664/Seismic_stratigraphy_and_subsidence_evolution_of_the_northwest_Sumat
ra_fore_arc_basin) 
(New seismic in Sumatra margin fore-arc. Area of oblique subduction with two large strike-slip faults parallel 
to subduction trench: onshore Sumatra fault and offshore Mentawai fault, separating accretionary prism from 
fore-arc basin. Widespread truncation at Top Paleogene reflects uplift and erosion event. Followed by Miocene 
subsidence, evidenced by two transgressive-regressive shelf sequences. In Pliocene-Quaternary fore-arc basin 
segmented into several sub-basins (Aceh, Simeulue and Nias basins) by compressional zones or strike-slip 
faults. Subsidence rate increased, producing sequence 3 for Pliocene, and 4 for Quaternary. Local variations in 
sediment thickness indicate tectonics prevail over eustacy) 
 
Kallagher, H.J. (1989)- The structural and stratigraphic evolution of the Sunda Forearc basin, North Sumatra. 
Ph.D. Thesis University of London, p. 1-387.   (Unpublished) 
 
Kallagher, H.J. (1990)- K-Ar dating of selected igneous samples from the Sibolga Basin, Meulaboh and 
Semeulue Island, Western Sumatra. Lemigas Scientific Contribution Petroleum Science Technology 13, 1, p. 
99-111. 
(online at: https://journal.lemigas.esdm.go.id/index.php/SCOG/article/view/1131/917) 
(Biotite from granodiorite in Seumayam Complex in Barisan Mts K-Ar age of ~98.6 Ma; biotites from Meuko 
River granodiorite ~56.2 and 53.2 Ma, compatible with Cretaceous- E Paleogene granitic activity recorded 
elsewhere in N Sumatra. Gabbro from E Simeulue ophiolite 35.4± 3.6 and 40.1 ± 2.7 Ma (Late Eocene), 
possibly representing formation as part of Indian Ocean floor. Basaltic- andesitic volcanics from Barisan Mts 
on E margin of Sibolga Basin 16- 9 Ma (M-L Miocene). Start of volcanic activity in M Miocene coincided with 
uplift of Barisan Mts along E margin of Sibolga Basin (E- M Miocene sediments only minor evidence of 
contemporaneous volcanic activity)) 
 
Karig, D.E. (1980)- Material transport within accretionary prisms and the "knocker" problem. Journal of 
Geology 88, 1, p. 27-39. 
(On presence of high-pressure metamorphic rocks as blocks (knockers) and thrust sheets within non-
metamorphic rocks in accretionary complexes. Using analog of modern Sumatra trench system, where 
deformation is concentrated near base of trench slope, whereas blueschist formation is assumed to occur much 
deeper. Mixing of incompatible lithologies in subduction complexes might better be explained by strike-slip 
faulting along trends sub-parallel to arc) 
 
Karig, D.E., M.K. Lawrence, G.F. Moore & J.R. Curray (1980)- Structural framework of the fore-arc basin, 
NW Sumatra. J. Geological Society, London, 137, p. 77-91. 
(Sumatra fore-arc basin subsiding trough between rising subduction complex and elevated continental core. Up 
to 4 km of Miocene-Recent on E flank of basin over unconformity cut across Paleogene continental margin that 
was uplifted and disrupted in Late Oligocene. Large step-like offsets of paleo-shelf edge attributed to right-



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

315

lateral strike-slip faults, splaying across fore-arc from Sumatra Fault Zone. Offsets up to 100 km+, producing 
marginal re-entrants that became sites of turbidite-filled basins behind growing Neogene accretionary prism. 
Larger re-entrants may be floored with oceanic crust. Seaward flank of fore-arc basin migrated W during 
Neogene subduction. By late M Miocene, trench slope break was near sea level and formed shelf edge high. 
Thrusting and folding related to subduction probably decreased gradually upslope until LatePliocene, when 
large flexures and E-directed reverse faults developed) 
 
Karig, D.E., G.F. Moore, J.R. Curray & M.B. Lawrence (1980)- Morphology and shallow structure of the lower 
trench slope off Nias Island, Sunda Arc. In: D.E. Hayes (ed.) The tectonic and geologic evolution of Southeast 
Asian seas and islands-1, American Geophysical Union (AGU), Geophysical Monograph 23, p. 179-208. 
(In Sunda Arc subduction system 90% of shortening due to plate convergence occurs in distal accretionary 
prism, within 25 km of trench. Deformation in slope basins decreases rapidly upward as age decreases) 
 
Karig, D.E., S. Suparka, G.F. Moore & P.E. Hehunassa (1978)- Structure and Cenozoic evolution of the Sunda 
Arc in the Central Sumatra region. UN ESCAP, CCOP, Technical Bulletin 12, p. 43-86.       (online at: 
https://repository.unescap.org/server/api/core/bitstreams/5863e474-3590-41cc-aaa8-f671730d78a3/content) 
 (Same paper as Karig et al. 1978, AAPG, below) 
 
Karig, D.E., S. Suparka, G.F. Moore & P.E. Hehunassa (1978)- Structure and Cenozoic evolution of the Sunda 
Arc in the Central Sumatra region. In: J.S. Watkins et al. (eds.) Geological and geophysical investigations of 
continental margins, American Assoc. Petroleum Geol. (AAPG), Memoir 29, p. 223-237. 
(W Sumatra margin reflects effects of subduction and right-lateral slip. Nias consists of mid-Tertiary melange 
and less deformed younger beds. Forearc basin at least 4km sediment. Unconformity around Paleogene- 
Miocene boundary. Inner shelf and coastal mountains common Oligocene andesitic intrusives and volcanics 
(farther W than younger and older volcanic centers). Major uplift of Barisan Mts in Late Miocene- Pliocene) 
 
Karta, K., Zuki & Isnawati (1998)- Geodynamics of the north Sumatra fore arc as caused by oblique 
subduction: results of the Sumenta expedition of R.V. Baruna Jaya III. In: J.L. Rau (ed.) Proc. 34th Session 
Coord. Comm. Coastal Offshore Geoscience Programmes E and SE Asia (CCOP), Taejon, Korea 1997, 2, 
Technical Reports, p. 172-185. 
 
Kawamura, K., M. Kuranaga, K. Mochizuki & T. Kanamatsu (2021)- The role of pre-subduction sediment 
diagenesis in a shallow tsunami-generated slip, Sunda Trench, south of Sumatra. In: Y. Dilek et al. (eds.) 
Characterization of modern and historical seismic–tsunamic events, and their global-societal impacts, 
Geological Society, London, Special Publ. 501, p. 343-351. 
(Study of sequence of Paleocene–Holocene sediments recovered at ODP Site U1480 in Sunda Trench, S of 
Sumatra. ?Paleocene hemipelagic clayey sediments recovered from depth of 1327m. Strong cohesion in 
undulated shaly fabric might be important factor in locking of shallow tsunami-generating slip in subduction 
zones) 
 
Khan, P.K. & P.P. Chakraborty (2009)- Bearing of plate geometry and rheology on shallow-focus mega-thrust 
seismicity with special reference to 26 December 2004 Sumatra event. J. Asian Earth Sciences 34, p. 480-491. 
 
Kieckhefer, R.M., G.F. Moore, F.J. Emmel & W. Sugiarta (1981)- Crustal structure of the Sunda forearc region 
west of central Sumatra from gravity data. J. of Geophysical Research 86, p. 7003-7012. 
(Gravity modeling of transect S of Nias. Free-air anomalies -100 mGal low 10-20 km landward of trench axis 
and +80 mGal high over outer arc ridge but also large anomalies unrelated to topography. An 80 mGal rise 
may be near-surface body of high-density material (oceanic crust?). This slab may be exposed on SW coast of 
Nias, where ultramafic bodies were mapped. A -30 mGal free-air low over forearc basin modeled best if pre-
Miocene melange or continental crust underlies basin) 
 
Kieckhefer, R.M., G.G. Shor, J.R. Curray, W. Sugiarta & F. Hehuwat (1980)- Seismic refraction studies of the 
Sunda trench and forearc basin. J. of Geophysical Research 85, B2, p. 863-889. 
(Six refraction lines around Nias Island, NW Sumatra, parallel to structure) 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

316

 
Kissling, E.A. (1948)- Enkele stratigrafische mededelingen over de eilanden voor de Z.W. kust van Sumatra. 
Geologie en Mijnbouw 10, 5, p. 118.  (Abstract only) 
('Some stratigraphic notes on the islands off the SW coast of Sumatra'. Summary of lecture on Mentawai islands 
(Nias, etc.), which show remarkably similar Tertiary stratigraphy over ~1200km. Common Miocene basic 
extrusives. In central islands Miocene isoclinally folded at end-Miocene, i.e. earlier than Sumatra) 
 
Klingelhoefer, F., M.A. Gutscher, S. Ladage, J.X. Dessa, D.F. Graindorge, A. Camille, H. Permana, T. 
Yudistira & A. Chauhan (2010)- Limits of the seismogenic zone in the epicentral region of the 26 December 
2004 great Sumatra-Andaman earthquake: Results from seismic refraction and wide-angle reflection surveys 
and thermal modeling. J. of Geophysical Research 115, B1, B01304, p. 1-23. 
(online at: http://onlinelibrary.wiley.com/doi/10.1029/2009JB006569/epdf) 
(2004 Sumatra earthquake initiated at ~30km depth and ruptured 1300km of Indo-Australian- Sunda plate 
boundary. Seismic velocity model from tomography and forward modeling shows deep structure of earthquake 
source region. 4-5km of sediments on oceanic crust at trench. Crystalline backstop 120 km from trench axis, 
below fore-arc basin. Shallow continental Moho (22 km depth), 170 km from trench. Seismogenic zone begins 
5-30 km from trench. Deeper part of rupture along contact between mantle wedge and downgoing plate) 
 
Kopp, H. (2001)- Crustal structure along the central Sunda Margin, Indonesia. Dissertation Christian-Albrechts 
Universitat, Kiel, p. 1-138. 
(online at: http://macau.uni-kiel.de/receive/dissertation_diss_00000439) 
(Seismic and gravity study of 5600 km long forearc margin of Sumatra- Java. Subduction zone significant 
variation of trench curvature resulting in areas of normal and of oblique subduction. Frontal part of prism 
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suggest sediments. Reduced reflectivity beneath rugged top basement supports high degree of deformation and 
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Sequence stratigraphy of North Aceh Offshore Basin, North Sumatra, Indonesia. Proc. 25th Annual Conv. 
Indonesian Petroleum Association (IPA), Jakarta, p. 29-41. 
(Main results of stratigraphic prospecting: (1) 30 Ma P21 SB marks sudden break from non-marine to bathyal. 
A downlap or onlap surface of P22 SB represents favorable combination of porous sandstone and top-sealing 
compact deep-water mudstone. P21 and P22 SBs overlap on seismic sections because of thin sedimentary 
separation; (2) SBs of N11-N14 should be markers that identify exploration target in Baong sst. N14 Baong 
lowstand fan identified as stratigraphic prospect) 
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1, 9, p. 225-243. 
(online at: www.repository.naturalis.nl/document/552442 and www.repository.naturalis.nl/document/552443) 
('Contribution to the geology of Nias'. Petrography of samples collected by E. Schroder from Nias island, off W 
Sumatra. Includes ultrabasic rocks (gabbro, sepentinite, basalt), metamorphics (garnet mica schist), 
sandstones, Eocene foram breccia and Miocene limestone (see also Douville 1912). With sample location map) 
 
Velbel, M.A. (1985)- Mineralogically mature sandstones in accretionary prisms. Journal of Sedimentary 
Research 55, p. 685-690. 
(Mid-Tertiary quartz-rich sandstones from Nias Island accretionary prism mineralogically more mature than 
expected in this tectonic setting. Provenance petrogenetically may be unrelated to arc-trench system) 
 
Verbeek, R.D.M. (1874)- Eerste verslag over een onderzoek naar kolen op het eiland Nias. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 3 (1874), 1, p. 157-163. 
('First report on a survey for coal on the island of Nias', W Sumatra'. Five coal occurrences on Nias, deemed 
uneconomic. One 1m thick lignite bed, others much thinner) 
 
Verbeek, R.D.M. (1876)- Sumatra's Westkust. Verslag No. 5. Geologische beschrijving van het eiland Nias. 
Jaarboek Mijnwezen Nederlandsch Oost-Indie 5 (1876), 1, p. 3-13. 
(‘Geological description of Nias Island, NW Sumatra’. Early, brief report on geology of Nias, with 1:100,000 
scale geologic map of NE Nias. Mainly composed of marly Miocene sediments, dipping 20-80°, overlain by 
near-horizontal, ~50m thick Pliocene? reefal limestones) 
 
Vigny, C., W.J.F. Simons, S. Abu, R. Bamphenyu, C. Satirapod, N. Choosakul, C. Subarya et al. (2005)- Insight 
into the 2004 Sumatra-Andaman earthquake from GPS measurements in Southeast Asia. Nature 436, p. 201-
206. 
(Data from 60 GPS sites in SE Asia show rupture plane of 2004 Sumatra-Andaman earthquake must have been 
at least 1000 km long. Small but significant co-seismic jumps detected more than 3000km from epicenter) 
 
Vita-Finzi, C. (1995)- Pulses of emergence in the Outer-Arc Ridge of the Sunda Arc. J. Coastal Research, 
Special Issue 17, p. 279-281. 
(Islands of Nias and Simeulue part of the outer-arc ridge of Sunda Arc, thought to represent top of melange 
wedge of a mid-Tertiary subduction zone. Radiocarbon ages of Holocene sea-level suggest phases of (uplift) 
activity during 6,300-4,700, 3,300-1,600 and 600-0 yr BP separated by periods of quiescence) 
 
Vita-Finzi, C. (2008)- Neotectonics and the 2004 and 2005 earthquake sequences at Sumatra. Marine Geology 
248, p. 47-52. 
(Deformation of outer-arc islands Nias and Simeulue associated with 2004 and 2005 earthquakes generally 
ascribed to stress release on interface between Indian and Eurasian plates at Java trench. Shallow seismicity 
and Holocene deformation of islands suggest also activity on imbricate faults in sediment prism behind trench) 
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Geology 89, p. 153-161. 
(Islands W of Sumatra with common Late Quaternary elevated coral reefs and abandoned intertidal platforms. 
Localities sampled at 0.5-3.5 m above normal high tide with ages from <300 yrs to ~5800 yrs B.P. Average 
uplift rates are 0.3-1.0 mm/yr. Uplifts probably episodic and seismic in origin) 
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Indonesia, revealed by teleseismic broadband waveform modeling. Earth Planetary Science Letters 483, p. 29-
38 
(online at: www.sciencedirect.com/science/article/pii/S0012821X17306933) 
(Fault plane solutions of 2005 and 2009 earthquakes in Mentawai offshore area suggest 'back-thrust' sequences 
occurred on steeply landward-dipping fault. Interpreted as ‘unsticking’ of Sumatran accretionary wedge along 
backstop fault that separates accreted material from stronger Sunda forearc lithosphere, or as reactivation of 
pre-Miocene normal fault under forearc basin) 
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reservoir characterization using seismic inversion in the Nias Basin. Bulletin of the Marine Geology 39, 2, p. 
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(ed.) Proc. 29th Session Committee Co-ord. Joint Prospecting Mineral Resources in Asian Offshore Areas 
(CCOP), Hanoi 1992, Bangkok, 2, p. 147-150. 
(Brief discussion of marine cruises and profiles in the S part of the offshore Sumatra forearc) 
 
Wissema, G.G. (1947)- Young Tertiary and Quaternary Gastropoda from the Island of Nias (Malay 
Archipelago). Doct. Thesis University of Leiden, p. 7-212.   (Unpublished) 
 
Woodward, H. (1879)- Notes on a collection of fossil shells, etc., from Sumatra (obtained by M. Verbeek, 
Director of the Geological Survey of the West Coast, Sumatra), Part I. Geological Magazine 6, 9, p. 385-393. 
(online at: https://zenodo.org/records/1776759 
(First of four short papers describing fossils collected by Verbeek in C Sumatra. Including descriptions of four 
Permian brachiopods from Sibelau, Padang Highlands (Spirifera glabra, Productus undatus, P. 
semireticulatus, P. costatus) and molluscs from Mio-Pliocene of Nias Island, W Sumatra) 
 
Woodward, H. (1879)- Further notes on a collection of fossil shells, etc., from Sumatra (obtained by M. 
Verbeek, Director of the Geological Survey of the West Coast, Sumatra), Part II. Geological Magazine 6, 10, p. 
441-444. 
(Descriptions of Mio-Pliocene molluscs (Cyrena, Pecten) and solitary corals from Nias island, W Sumatra) 
 
Woodward, H. (1879)- Further notes on a collection of fossil shells, etc., from Sumatra (obtained by M. 
Verbeek, Director of the Geological Survey of the West Coast, Sumatra), Part III. Geological Magazine 6, 11, p. 
492-500. 
(online at: https://zenodo.org/records/2048325/files/article.pdf) 
(Additional descriptions of Mio-Pliocene molluscs from Nias island, including Oliva pseudoaustralis n.sp.) 
 
Woodward, H. (1879)- Further notes on a collection of fossil shells, etc., from Sumatra (obtained by M. 
Verbeek, Director of the Geological Survey of the West Coast, Sumatra), Part IV. Geological Magazine 6, 12, 
p. 535-549. 
(Additional descriptions of Mio-Pliocene molluscs from Nias island, all gastropods, including Pleurotoma, 
Phos, Cerithium, Turbo, Melania, Strombus sumatranus n.sp.) 
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Yulihanto, B. & B. Situmorang (1998)- Petroleum system of the Mentawai Bengkulu forearc basin, West 
Sumatra, Indonesia. Australian Petroleum Exploration Assoc. (APEA) Journal 38, p. 891-892. (Abstract only) 
(Mentawai-Bengkulu Forearc Basin two phases of development. Bengkulu Sub-basin NE-SW Paleocene graben, 
followed by N-S Late Oligocene-E Miocene graben system. Mentawai Sub-basin N-S Late Oligocene- E 
Miocene graben system only. Bengkulu Basin Eocene lacustrine sediments poorly documented. Onshore Late 
Oligocene- E Miocene prospective petroleum source rocks. High pristane/ phytane ratio and alkanes from waxy 
material of terrestrial plants. Potential reservoir rocks in Eocene and Late Oligocene-E Miocene fluvial-
alluvial clastics, Oligo-Miocene carbonate facies and shallow marine sandstones. Other potential reservoirs 
early M Miocene reefal carbonates in Mentawai Sub-basin. Regional seal U Miocene-Pliocene marine shales) 
 
Yulihanto, B. & B. Situmorang (2002)- Structural inversion and its influence on depositional processes in the 
Aru area, North Sumatra basin, Indonesia. Proc. First Offshore Australia Conference, p. III25- III42. 
(Two asymmetrical grabens in Aru area of N Sumatra: Pagarjati in NW, Kedurang in SE, separated by N-S 
trending Masmambang High. Two rift phases: NE-SW Paleogene grabens, overprinted by N-S Oligo-Miocene 
grabens, related to dextral motions along Sumatra Fault System. First transtensional episode in Oligo-Miocene 
(fluvial- shallow marine Seblat Fm sst, conglomerates, tuffaceous shales and limestones). Rejuvenation of 
extensional faults in M-L Miocene (Lemau Fm sst, claystones, coals). Basin subsidence continued during Late 
Miocene-Pliocene (littoral Simpangaur Fm). Shallow marine Plio-Pleistocene Bintunan Fm deposited during 
Barisan orogeny basin uplift and volcanic activity. Exploration potential in Pagarjati and Kedurang Grabens in 
Seblat Fm sands and M Miocene limestones and potential source rocks in organically rich Lemau Fm. If 
Paleogene basin initiation model is accepted, may be potential for lacustrine source rocks) 
 
Yulihanto, B., S. Sofyan, S. Widjaja, A. Nurdjajadi & S. Hastuti (1996)- Bengkulu forearc basin (South 
Sumatra). Post-Convention field trip, October 1996, Indonesian Petroleum Association (IPA), 68p. 
 
Yulihanto, B. & I.B. Sosrowijoyo (1996)- Constraints on the new exploration strategies in the future for the 
Bengkulu forearc basin, Indonesia. Proc. 11th Offshore Southeast Asia Conference Exhibition (OSEA96), 
Singapore 1996, p. 169-176. 
(W Sumatra Bengkulu forearc basin exploration mainly targeting Miocene carbonate buildups and E Miocene 
basal sandstones. Prior to M Miocene Barisan Range uplift Bengkulu basin was comnnected to S Sumatran 
basin. Future exploration may be concentrated in Paleo-Eocene and Oligo-Miocene grabens) 
 
Yulihanto, B. & B. Wiyanto (1999)- Hydrocarbon potential of the Mentawai forearc basin, West Sumatra. Proc. 
27th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 1-24.  
(Series of N-S trending Paleogene grabens, partly inverted in M-L Miocene, with various potential hydrocarbon 
plays) 
 
Zachariasen, J., K. Sieh, F.W. Taylor, R.L. Edwards & W.S. Hantoro (1999)- Submergence and uplift 
associated with the giant 1833 Sumatran subduction earthquake: evidence from coral microatolls. J. of 
Geophysical Research 104, B1, p. 895-919. 
(online at: http://onlinelibrary.wiley.com/doi/10.1029/1998JB900050/epdf) 
(Giant Sumatran subduction earthquake of 1833 large emergence event in fossil coral microatolls on reefs of 
outer-arc ridge. Emergence increased trenchward from ~1 to 2 m. Pattern consistent with ~13 m of slip on 
subduction interface. Also rapid submergence in decades prior to earthquake, increasing trenchward) 
 
Zachariasen, J., K. Sieh, F.W. Taylor & W.S. Hantoro (2000)- Modern vertical deformation above the Sumatran 
subduction zone: paleogeodetic insights from coral microatolls. Bull. Seismological Society of America 90, 4, 
p. 897-913. 
(online at: www.tectonics.caltech.edu/sumatra/downloads/papers/P00b.pdf) 
(Stratigraphic analysis of seven coral microatolls (5 outer-arc islands, 2 from mainland coast), indicate 
Mentawai Islands submerging at 4-10 mm/yr over last 4-5 decades, while Sumatra mainland has remained 
relatively stable. Presence of fossil microatolls up to several 1000 years old in intertidal zone indicates little 
permanent vertical deformation over that time) 
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Zen, M.T. (1993)- Deformation de l'avant-arc en reponse a une subduction a convergence oblique. Exemple de 
Sumatra. Doct. Thesis, Universite Paris VII, Institut de Physique du Globe, ORSTOM Ed. 130, p. 1-252. 
(online at: https://horizon.documentation.ird.fr/exl-doc/pleins_textes/pleins_textes_6/TDM/41116.pdf) 
('Deformation of the fore-arc in response to oblique convergence- example of Sumatra'. Oblique plate 
convergence across trench at Sumatra accommodated through partioning of slip into nearly orthogonal 
subduction along main subduction thrust zone and trench-parallel translation of forearc slivers along strike slip 
faults. Sumatra fault zone does not transmit all arc parallel displacement, so forearc sliver must be deformed. 
Seismic data of forearc shows Mentawai fault zone along ocean-continent boundary, with similar behavior to 
Sumatra FZ since 15 Ma. Bengkulu forearc basin developed on continental substratum) 
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 II.4. Sunda Shelf, incl. 'Tin islands' (Bangka, Belitung, Singkep) and Karimata) 
 

Abidin, H.Z. (2001)- A NW-SE trending zone of primary tin mineralization in North Bangka: geology, 
distribution and origin. Indonesian Mining J. 7, 1, p. 1-12. 
 
Abidin, H.Z. (2001)- Penagan tin deposits, Bangka island. Jurnal Geologi dan Sumberdaya Mineral (JGSM) 11, 
117, p. 17-31. 
(Primary tin deposit NE of Penagan, W side of Bangka Island, in quartz-cassiterite veins in E Triassic Tanjung 
Genting Fm quartz sst-siltstone, intruded by Late Triassic- E Jurassic Klabat Granite. Also with quartz-
wolframite veins) 
 
Abidin, H.Z. (2002)- Stratiform tin deposit at Sambung Giri, Bangka, Indonesia. Jurnal Geologi dan 
Sumberdaya Mineral (JGSM) 12, 126, p. 2-12. 
(Quartz veins from granitic intrusions with and without cassiterite in E Triassic Tanjung Genting Fm 
micaceous sandstones in NE Bangka) 
 
Abidin, H.Z. (2004)- A NW-SE trending zone of primary tin mineralization in North Bangka, Indonesia: 
geology, distribution and origin. Majalah Geologi Indonesia (IAGI) 19, 3, p. 173-185. 
(Same as Abidin 2001. Reprinted in Metalogeni Sundaland Vol. I (2014), p. 161-174. A 17x2 km NW-SE 
trending belt in NE Bangka with several primary tin deposits: Air Jangkang, Merawang, Sambung Giri and 
Pemali. Mineralization at contact with Late Triassic- E Jurassic Klabat granites and Permo-Triassic Pemali 
Fm meta-sediment, or in sediment bedding planes. Greisen mineralization common within granite. Granite 
emplacement ages peak in 213-217 Ma. Ore minerals mainly cassiterite, also wolframite, monazite, magnetite, 
chalcopyrite, sphalerite galena and REE elements) 
 
Abidin, H.Z., Baharuddin & Surawardi (1999)- Toboali alluvial tin deposit: geology, depositional processes and 
material source. Indonesia Mining J. 5, 3, p. 1-12. 
(Reprinted in Metallogeni Indonesia I, p. 137-150. Indonesian tin belt continuation of Main Range S-type 
granite from Thailand- Malaysia. Toboali area of S Bangka with alluvial tin deposits (onshore and adjacent 
offshore) derived from Toboali biotite granites. Late Miocene- E Pliocene thick lateritic weathering during 
warm climate, followed by erosion during Late Pliocene- M Pleistocene)) 
 
Abidin, H.Z. & B.H. Harahap (2005)- Petrologi granit pluton dari daerah Tenggara Palau Bangka. Jurnal 
Sumber Daya Geologi (JSDG) 15, 1 (148), p. 102-110. 
('Petrology of a granite pluton from the SE area of Bangka Island'. Late Triassic- E Jurassic Klabat granite of 
SE Bangka closely associated with tin formation. Intrudes Permo-Carboniferous Pemali Complex 
metasediments and Triassic- Jurassic Tanjung Genting Fm clastic sediments. 72-74% SiO2, transitional 
alkaline-calk-alkaline and between syn-collisional, arc volcanic and within-plate granite. Mixed magma 
sources, 4 samples I-type and one S-type granite) 
 
Abidin, H.Z. & S. Permanadewi (2003)- Greisen tin deposit in the Old Merawang mine, Bangka. Majalah 
Geologi Indonesia (IAGI) 18, 3, p. 175-184. 
(Reprinted in Metalogeni Sundaland Vol. I (2014), p. 195-203. Old Merawang mine operated since 1950's. At 
contact coarse biotite granite and Triassic Tanjung Genting Fm clastic sediments. Cassiterite mineralization as 
as greisen, veins and dissemination) 
 
Abidin, H.Z. & E. Rusmana (2004)- Wolframite associated with tin deposit in Bangka: prospect and origin. 
Majalah Geologi Indonesia (IAGI) 19, 1, p. 39-48. 
(Reprinted in Metalogeni Sundaland Vol. I (2014), p. 205-215) 
(Wolframite/ tungsten is most common mineral associated with tin deposits all over Bangka. Traditionally 
viewed as uneconomic, but may have value. Genetic origin similar to tin. Most common as late hydrothermal 
deposit in cracks and fractures of quartz veins in Triassic Tanjung Genting Fm sandstones) 
 
Adam, J.W.H. (1932)- Kaksa genese. De Mijningenieur 13, 12, p. 217-221. 
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('Genesis of kaksa' = genesis of alluvial placer tin ore deposits on Bangka. Clear link between tin-bearing non-
marine basal alluvial 'kaksa' sediments and erosion of primary ore veins in and around granites) 
 
Adam, J.W.H. (1933)- Kaksa genese (slot). De Mijningenieur 14, 5, p. 81-87. 
('Genesis of kaksa (final)'. Continuation of Adam (1932) paper) 
 
Adam, J.W.H. (1960)- On the geology of the primary tin ore deposits in the sedimentary formation of Billiton, 
Indonesia. Geologie en Mijnbouw 39, 10, p. 405-426. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0X2p0TmhuZEVycnc/view) 
(Billiton Island part of belt of tin mineralization from Burma, Malaya into Java Sea. Primary cassiterite lodes 
studied in Klappa Kampit mine (down to 300m below sea level). Mineralization in folded Permo-Carboniferous 
sediments, near Mesozoic granite intrusives. Most important cassiterite deposits are bedding-plane lodes at 
contact of shale and sandstone or radiolarite. Magnetite common in many lodes) 
 
Aditya, R., I. Setiawan, R.D. Nugraheni, F.M.H. Sihombing & T.L. Indra (2020)- Characteristics of primary tin 
mineralization in the Central and West Bangka Island. In: Life and Environmental Sciences Academics Forum, 
Depok 2019, IOP Conference Series: Earth and Environmental Science 538, 1, 012016, p. 1-6. 
(online at: https://iopscience.iop.org/article/10.1088/1755-1315/538/1/012016/pdf) 
(Primary tin deposits in Cl and W Bangka in the endogreisen zone and in exogreisen alteration zones) 
 
Aernout, W.A.J. (1922)- Verslag over eene geologisch-mijnbouwkundige verkenning der Karimata-eilanden. 
Jaarboek Mijnwezen Nederlandsch Oost-Indie 49 (1920), Verhandelingen 1, p. 305-320. 
(Reconnaissance geological-mining investigation of Karimata group of 50 islands off SW Kalimantan. Mainly 
Lower Cretaceous granites and volcanics. Minor contact-metamorphic Triassic-Jurassic sediments (hornfels, 
quartzite). Regarded as western continuation of Schwaner Mountains (also related to Bangka-Billiton tin 
islands?; JTvG). U Cretaceous- Lower Tertiary sediments probably absent. With 1:200,000 scale map) 
 
Agung, Y.Z., Y. Watanabe, A. Tampubolon, A.B. Purnama & M.F. Rosana (2024)- Characteristics of REE 
enrichments in the weathered granitic crust, Toboali, South Bangka: Possibility for ion adsorption-type REE 
mineralization. Resource Geology 74, 1, e12343, p.  
(online at: https://www.gipc.akita-u.ac.jp/~yasushiwatanabe/images/REG.pdf)  
(Characteristics and fractionation of rare earth elements (REEs) in two 15-18m deep drill holes in weathered 
Klabat granite in S Bangka) 
 
Akkeringa, J.E. (1872)- Rapport van het Distrikt Blinjoe, eiland Bangka. Jaarboek Mijnwezen Nederlandsch 
Oost-Indie 1 (1872), p. 41-148. 
('Report on the Blinyu District, Bangka island') 
 
Akkeringa, J.E. (1873)- Verslag van een onderzoek naar tinaders op het eiland Billiton. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 2 (1873), 2, p. 3-72. 
('Report on an investigation of tin ore veins on the island of Belitung'. Report of 1859 survey by Mijnwezen 
mining engineer into feasibility of tin exploitation on Belitung. Already ongoing exploitation of alluvial tin 
deposits. English miners had worked at Brang, probably in weathered tin-bearing veins, but had departed. 
Identified tin-bearing vein at Tadjouw mountain. No geology) 
 
Akkersdijk, M.E. (1932)- Enkele geologische gegevens betreffende het Pemali-tinertsvoorkomen op het eiland 
Banka. De Mijningenieur 13, p. 6-10. 
('Some geologic data on the Pemali tin ore occurrence on the island of Bangka'. Cassiterite in veins in 
?Triassic phyllitic claystones, 100-200m from large Belinloe- Soengeilat granite massif) 
 
Aleva, G.J.J. (1956)- The grain size distribution of quartz in granitic rocks of Billiton, Indonesia. Geologie en 
Mijnbouw 18, 6, p. 177-187. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0M3VVc2Z5VlpZZVU/view) 
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(Chemical nature of weathering of granites in Billiton causes complete alteration of feldspar and Fe-Mg 
minerals, leaving residu of quartz and some accessory minerals. Lognormal size distribution of quartz in 
Billiton granite) 
 
Aleva, G.J.J. (1960)- The plutonic rocks from Billiton. Geologie en Mijnbouw 39, 10, p. 427-436. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0X2p0TmhuZEVycnc/view) 
 
Aleva, G.J.J. (1973)- Aspects of the historical and physical geology of the Sunda Shelf, essential to the 
exploration of submarine tin placers. Geologie en Mijnbouw 52, 2, p. 78-91. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0SGRic1l6TklZUTQ/view) 
(Sunda shelf is drowned continuation of Bangka- Belitung land areas. Thin tin-bearing Quaternary sediment 
cover with three sedimentary cycles, etc.). 
 
Aleva, G.J.J. (1985)- Indonesian fluvial cassiterite placers and their genetic environment. J. Geological Society, 
London 142, p. 815-836. 
(On tin placer deposits in alluvial valley systems near Belitung and Singkep island. 95% of mineable cassiterite 
directly on weathered bedrock) 
 
Aleva, G.J.J., E.H. Bon, J.J. Nossin & W.J. Sluiter (1973)- A contribution to the geology of part of the 
Indonesian tin belt: the area between Singkep and Bangka islands and around the Karimata islands. In: B.K. Tan 
(ed.) Proc. Reg. Conf. the Geology of SE Asia, Kuala Lumpur 1972, Bull. Geological Society Malaysia 6, p. 
257-271. 
(online at: https://gsmpubl.files.wordpress.com/2014/09/bgsm1973017.pdf) 
(also in Bull. of National Institute Geology and Mining, Bandung, 4, 1, p. 1-22 (1972)) 
(Acoustic surveys and core holes between Singkep and Bangka and around Karimata islands. Basement 
covered by unconsolidated sub-horizontal sands with peat interbeds, probably Late Tertiary age. Followed by 
sediment-filled gullies, incised into older sediments, also with peat, also Late Tertiary. Near-horizontal 
planation surface at 20-30m below sea level, overlain by young marine sediments)  
 
Aleva, G.J.J., L. J. Fick & G.L. Krol (1973)- Some remarks on the environmental influence on secondary tin 
deposits. In: N.H. Fisher (ed.) Metallic provinces and mineral deposits in the Southwest Pacific, Bureau Mineral 
Resources Geology Geophysics, Bull. 141, p. 163-172. 
(online at: www.ga.gov.au/corporate_data/108/Bull_141.pdf) 
(Five genetically different types of tin placer deposits in SE Asian tin belt. Common factors include deep 
chemical weathering, selective removal of lightweight material, and adequate catchment areas or traps. Mainly 
on Bangka- Billiton cassiterite placers ('left-behind deposits'), also W Thailand, Malaysia, Tudjuh archipelago) 
 
Andi Mangga, S. & B. Djamal (1994)- Geological map of the North Bangka Sheet (1114), Sumatra, 1:250,000. 
Geological Research Development Centre (GRDC), Bandung. 
(N Bangka Island oldest rocks Permian Pemali Fm metamorphics, unconformably overlain by folded 
Tanjunggenting Fm meta-sandstones and claystone with lenses of limestone. Intruded by Late Triassic Klabat 
granite (217 ± 5 Ma). Unconformably overlain by Plio-Pleistocene and Holocene clastics) 
 
Archbold, N.W. (1983)- A Permian nautiloid from Belitung, Indonesia. Publ. Geological Research 
Development Centre (GRDC), Bandung, Seri Paleontologi 4, p. 32-36. 
(Fragment of straight nautiloid Neorthoceras at Kelapa Kampit, NE Belitung, suggests E-M Permian age for 
part of NE Belitung Island 'basement' complex of metasediments. Only other occurrence of Neorthoceras in 
Indonesia is Bitauni, Timor. With summary of other Permian macrofossil occurrences on Belitung) 
 
Aryanto, N.C.D. & U. Kamiludin (2016)- The content of placer heavy mineral and characteristics of REE at 
Toboali coast and its surrounding area, Bangka Belitung Province. Bulletin of the Marine Geology 31, 1, p. 45-
54. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/bomg/article/view/318/273) 
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(Bangka Island and surrounding areas major tin producer (cassiterite), but also heavy mineral placers 
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Kiel, B.A. & L.J. Wood (2012)- Seismic attributes correlated with incised valley thickness in recent stratigraphy 
of the Sunda Shelf, Indonesia. Zeitschrift fur Geomorphologie 56, 4, p. 507-524. 
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Paramananthan (eds.) In: G.H. Teh & S. Paramananthan (eds.) Proc. 5th Regional Congress Geology, Mineral 
and Energy Resources SE Asia SE Asia (GEOSEA V), Kuala Lumpur 1984, 2, Bull. Geological Society 
Malaysia 20, p. 81-96. 
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Krause, P.G. (1898)- Obsidianbomben aus Niederlandisch-Indien. Sammlungen Geologischen Reichs-Museums 
Leiden 5, 5, p. 237-251. 
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(First Paleozoic fossil found on Belitung island is small ammonite in lump of cassiterite. Identified as 
Agathiceras sundaicum, also common in Lower Permian of Timor (Bitauni) and Leti (but 'more likely Lower 
Middle Permian'; Fontaine 1989, p. 105). New find indicates presence of E-M Permian sediments, subsequently 
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(Sunda shelf off W Kalimantan with Pleistocene incised valleys seen on shallow seismic lines may contain gold 
placer accumulations, derived from Sintang Intrusives) 
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Tandjung Pinang Sheet (1016-1016), Sumatra, 1: 250,000. Geological Research Development Centre (GRDC), 
Bandung. 
(Geologic map of Batam, Bintan etc., islands in Malacca Straits. Oldest rocks highly deformed meta-sediments 
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part of paleo-valley at 14.5-14 ka and flooding of surrounding plains of river valley (14-8.5 ka). Coastline 
reached modern position between ca. 8.5- 6 ka) 
 
Strimple, H.L. & T.E. Yancey (1976)- Moscovicrinus preserved in magnetite from Selumar, Belitung Island, 
Indonesia. Journal of Paleontology 50, 6, p. 1195-1202. 
(Rare, probably Early Permian age crinoid from folded, E-W trending sandstones-shales in Selumar open pit 
mine on E side of Billiton Island, near margin of magnetite-cassiterite vein. Moscovicrinus hoskingi n.sp. Also 
mention Van Overeem (1960) record of fusulinid limestone in wells just off N coast of Beliting. See also 
Hosking et al. 1977) 
 
Sudibyo, H.T. (1984)- Paleotopografi dan endapan timah sekunder di daerah Air Bara, Bangka. Proc. 13th 
Annual Conv. Indonesian Association Geologists (IAGI), Bandung, p. 439-454. 
('Paleogeography and secondary tin deposits in the area of Bara waters, Bangka') 
 
Sugiharto, M.S. (2024)- Tungsten-bearing mineral occurrences of Batubesi tin skarn deposits. Bulletin of 
Geology (ITB) 8, 2, p. 1358-1366. 
(online at: https://buletingeologi.com/index.php/buletin-geologi/article/view/395/107) 
(Batubesi tin skarn deposit in Belitung categorized as Fe-Sn skarn deposit, with cassiterite as main ore mineral. 
Hosted in Permo-Carboniferous meta-sediments of Kelapa Kampit Fm and intruded by Triassic-Jurassic 
ilmenite series granite (‘Main Range granite’)) 
 
Sujitno, S. (1977)- Some notes of offshore exploration for tin in Indonesia. CCOP, Technical Bulletin 11, p. 
169-182. 
(online at: https://repository.unescap.org/items/62741596-bd53-4f3d-b9bd-fc94701cbe59) 
(Indonesian tin belt on islands Riau-Lingga, Singkep, Bangka and Belitung, Karimata are S part of the SE 
Asian tin belt extending from N Burma- Thailand- W Malaysia. Tin tied to Late Triassic granites, except 
Karimata, where granite dated as Late Cretaceous (74 Ma)) 
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Committee Co-ord. Joint Prospecting Mineral Resources in Asian Offshore Areas (CCOP), Bangkok 1980, p. 
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(online at: https://repository.unescap.org/items/7e5623b0-bcfc-4f92-96d3-0d07128db168) 
(Review of offshore tin exploration around Riau islands of Singkep, Lingga, Bintan, Batam, and the group of 
islands at Karimum-Kundur. Pre-Tertiary formations metasediments and volcanics that can be correlated with 
Permo-carboniferous- Triassic “Pahang Volcanic Series” of Malay Peninsula. Age of the granites on Riau 
islands is supposed to be post-Triassic) 
 
Sujitno, S. & P.T. Timah (1977)- Some notes on offshore exploration for tin in Indonesia 1966-1976. In: A. 
Prijono et al. (eds.) Proc. First Indonesian mining symposium; the Indonesian mining industry, its present and 
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continental shelf of the South China Sea. Palaeogeogr. Palaeoclim. Palaeoecology 160, 3-4, p. 301-316. 
(online at: http://users.clas.ufl.edu/krigbaum/6930/Sun_etal_P3_2000.pdf) 
(Pollen from hemipelagic sediments from continental slopes of S China Sea show record of vegetation on 
exposed shelves at Last Glacial Maximum and late Marine Isotope Stage 3. At low sea level stand, Artemisia-
dominated grassland covered N continental shelf, tropical lowland rainforest and mangroves grew on S shelf of 
Sundaland. Sundaland experienced marginally lower temperature but not drier than today) 
 
Surjono & M.C.G. Clarke (1982)- Primary tungsten occurrences in Sumatra and the Indonesian tin islands. In: 
J.V. Hepworth & Y.H. Zhang (eds.) Proc. Symposium on Tungsten Geology, Jiangxi 1981, UN ESCAP, p. 217-
231. 
(In NE Bangka discontinuous serpentinites at Pemali Mine (tungsten generally associated with tin; viewed as 
trace of southern continuation of Triassic Raub-Bentong suture of Malay Peninsula by Pulunggono & Cameron 
1984)) 
 
Surjono & M.C.G. Clarke (1982)- Primary tungsten occurrences in Sumatra and the Indonesian tin islands. Bul. 
Direktorat Sumber Daya Mineral, Bandung, 1, 5, p. 
(Same paper as Surjono & Clarke (1982) above) 
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Mineralisasi bijih Timah dan Thorium di Kabupaten Belitung Timur, Provinsi Kep. Bangka-Belitung. Proc. 
Seminar Nasional Kebumian 12, Fakultas Teknologi Mineral UPN “Veteran”, Yogyakarta 2017, p. 142-151. 
(online at: https://karya.brin.go.id/id/eprint/1090/1/PROSIDING_SUTARTO_UPNVY_2017.pdf) 
(‘Tin and Thorium ore mineralization in East Belitung Regency, Province. Bangka-Belitung’) 
 
Sutedjo & Sujitno (1979)- Some notes on offshore exploration for tin in Indonesia 1966-1976. In: A. Prijono et 
al. (eds.) The Indonesian mining industry, its present and future, Proc. First Indonesian Mining Symposium, 
Jakarta 1977, Indonesian Mining Assoc. (IMA), Jakarta, p. 124-146. 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

372

Sutisna, K., G. Burhan & B. Hermanto (1994)- Geologic map of Dabo Quadrangle (1015), Sumatra, 1:250,000. 
Geological Research Development Centre (GRDC), Bandung. 
(Geologic map of islands E of C Sumatra Basin, incl. Singkep and S part of Lingga islands. Singkep and 
Selayar islands with core of Permo-Carboniferous Persing Fm phyllites and Duabelas Fm quartzites, intruded 
by Triassic and Late Jurassic? granites. Lingga different: folded Jurassic Tanjung Datuk Fm meta-clastics, 
overlain by Cretaceous sandstones and red shales) 
 
Syafrizal, A.N.H. Hede, T.A. Rivai & R.F. Sihite (2024)- Characterization of Rare Earth Elements in 
cassiterite-associated minerals in Bangka-Belitung Islands, Indonesia. Indonesian J. on Geoscience (IJOG) 11, 
2, p. 201-219. 
(online at: https://ijog.geologi.esdm.go.id/index.php/IJOG/article/view/861/470) 
(Minerals commonly associated with cassiterite in Bangka-Belitung tin sands (ilmenite, zircon, monazite, 
xenotime) concentrated mostly in sand to silt-sized particles. Main REE-bearing minerals monazite and 
xenotime. No REE-bearing minerals like allanite, apatite, titanite in alluvial, concentrate and tailing samples) 
 
Syamsudin, Z. (1994)- Deep seated alluvial tin exploration in offshore areas of Bangka- Indonesia, status and 
problems. In: J.L. Rau (ed.) Proc. 29th Session Committee Co-ord. Joint Prospecting Mineral Resources in 
Asian Offshore Areas (CCOP), Hanoi 1992, Bangkok, 2, p. 253-261. 
 
Tampubolon, A., I. Syafri, M.F. Rosana & E.T. Yuningsih (2024)- The correlation between Rare Earth 
Elements and tin in granite, quartz vein, and weathered granite samples, in South Bangka, Bangka Belitung 
Islands, Indonesia. Bull. Geological Society Malaysia 77, p. 73-85. 
(online at: https://gsm.org.my/articles/bgsm202477-08/) 
(Rare Earth Elements (REEs) and tin (Sn) in placer deposits in Bangka Belitung Islands from same 
magmaticfluid source, but. REEs formed during early magmatic crystallization as mineral and stannite (Cu-Sn) 
in granite, while Sn was enriched as cassiterite in deposits of late-stage hydrothermal fluid in parent granite) 
 
Tjia, H.D. (1964)- Topographic lineaments in Riauw and Lingga Archipelagoes, Indonesia. Their structural 
significance. Proc. 22nd International Geological Congress, New Delhi, p. 
 
Tjia, H.D. (1970)- Quaternary shorelines of the Sunda Land, Southeast Asia. Geologie en Mijnbouw 49, 2, p. 
135-144. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0cDdVR2QzNkkzbnM/view) 
(Sundaland elevated shorelines at +10-12m, 16-18m 30-33m and 50m. Submarine strandlines at -82-90m, -
67m, -60m, -50m, -45m, -36m, -30-33m, -28m, -22m, -18m, -13m, -10m and -7m. Sea levels of last 6000 years 
up to +6m) 
 
Tjia, H.D. (1980)- The Sunda Shelf, Southeast Asia. Zeitschrift fur Geomorphologie, N.F., 24, 4, p. 405-427. 
(During low sea levels of Quaternary Sunda Shelf floor was exposed, and three large and three smaller 
drainage systems were carved. Radiometrically dated shorelines of northern shelf area indicate that during past 
6000 years sea level fluctuated several times above present datum and once reached 4.5m elevation) 
 
Tjia, H. (1996)- Sea-level changes in the tectonically stable Malay-Thai Peninsula. Quaternary International 31, 
p. 95-101. 
(Malay-Thai Peninsula area of relative crustal stability. Over 200 Holocene shoreline indicators below and 
above present sea level have been radiocarbon dated, indicating that before 6 ka sea level rose from >-90 m 
below present level at initial rates of 15 mm/year, later 6 mm/year. At ~6 ka, rising sea reached +5m above 
today's. After 6 ka maximum 6 ka transgression regional sea level subsided through series of fluctuations with 
amplitudes of 2m and periods of ~2000 years) 
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Institute Geology and Mining (NIGM), Bandung, 1, 1, p. 15-45. 
(online at: http://www.jrisetgeotam.com/index.php/NIGM/article/viewFile/15-45/157) 
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(Coastal accretion high near mouths of large streams along Sumatra E coast (60-500m/ year) and Java N coast 
(55 -214m/year). Elsewhere on same coasts accretion rates ~15-30m/ year. Annual accretion near Padang, 
Sumatra W coast, less than 10m) 
 
Tjia, H.D., S. Fujii & K. Kigoshi (1977)- Changes of sea-level in the southern China Sea area during 
Quaternary times. In: Quaternary geology of the Malay-Indonesian coastal and offshore areas, UN ESCAP, 
CCOP, Technical Publication 5, p. 11-35. 
(Review of shoreline indicators on and around Sunda Shelf (Malay Peninsula, Bangka- Belitung, etc.). 
Drowned Pleistocene shorelines traced to depths of 82-90m and raised shorelines at elevations up to 50m 
above sea level) 
 
Tjia, H.D., S. Sujintno, Y. Suklija, R.A.F. Harsono, A. Rachmat, J. Hainim & Djunaedi (1984)- Holocene 
shorelines in the Indonesian tin islands. Modern Quaternary Research in Southeast Asia 8, Balkema, Rotterdam, 
p. 103-117. 
(On Bangka and Belitung evidence of several marine terraces up to 3m above present-day high-tide level, 
reflecting eustatic sea level hihs in last 5300 years similar to those affecting Malay Peninsula) 
 
Umar, N., A. Simatupang & I. Azwardi (2000)- Tin exploration in offshore of West Karimun-Kundur Island. 
Berita Sedimentologi 14, 1, p. 6-7. 
(online at: https://journal.iagi.or.id/index.php/FOSI/article/view/254/224) 
(Brief summary of tin exploration around Karimun and Kundur island in Malacca Straits. Tin placers derived 
from Late Triassic granites. (tin mining on Karimun already taking place by Dutch company in early 1860s 
(Dach (1863)- JTvG)) 
 
Untung, M. (1967)- Results of a sparker survey for tin ore off Bangka and Belitung islands, Indonesia. United 
Nations ECAFE, CCOP Reports of 4th Session, Taipeh, p. 61-67. 
 
Usman, E., A. Sudradjat, E.R. Suparka, I. Syafri & D. Muslim (2013)- Studi geokimia granit Bangka dan 
seismik refleksi resolusi tinggi untuk identifikasi batuan induk dan Sungai Purba di Prairan Kawasan Barat 
Indonesia. Proc. Joint Convention 38th Indonesian Association Geophysicists (HAGI) - 42nd Indonesian 
Association Geologists (IAGI), Medan, JCM2013-0248, p. 1-4. 
(Geochemical studies of Bangka granites and high-resolution seismic reflection for host rock identification and 
ancient rivers in the western Prairan Region, Indonesia'. Granite in Bangka with 70-75% SiO2 and total alkali 
content 6.0 - 7.5%. Tectonic environment transitional between intra-plate granite and arc-related granite) 
 
Van Baren, F.A. (1948)- De sedimenten van de Soenda Zee. Landbouw (Bogor) 20, 5/6 (E.C.J. Mohr volume), 
p. 195-210. 
(online at: https://edepot.wur.nl/211179) 
(‘Sediments of the Java Sea’. Ten sediment-petrological provinces. Heavy minerals study of samples previously 
analyzed by E. Mohr. Much of the Java Sea was an old land area, covered by younger marine sediments only in 
the coastal zones of Java and Sumatra. For more extensive version see Van Baren & Kiel, 1950) 
 
Van Baren, F.A. & H. Kiel (1950)- Contribution to the sedimentary petrology of the Sunda Shelf. J. 
Sedimentary Petrology 20, 4, p. 185-213. 
(As sugggested by Molengraaff, Sunda Shelf is Pllistocene and older peneplain that drowned during Holocene 
transgression. Abundant quartz in area around Borneo and Malacca, low-quartz sediments N of Java. Heavy 
minerals in seafloor sediments suggest ten petrological provinces. Along shore Sumatra and Java augites, 
hypersthenes and hornblendes of probable Tertiary volcanic source. Metamorphic andalusite and staurolite 
along Borneo coast, epidote and blue-green hornblende prominent in S China Sea area. Epidote, glaucophane, 
zircon, and rutile common in Meratus-Pulau Laut group, derived from dynamic metamorphic rocks of Bobaris-
Meratus Mts. Also picotite from ultrabasic rocks) 
 
Van Bemmelen, R.W. (1940)- De agmatitische graniet van Tandjoeng Binga (NW-Billiton). De Ingenieur in 
Nederlandsch-Indie (IV) 7, 5, p. IV.63- IV.66. 
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('The agmatitic granite of Tanjung Binga (NW Belitung)'. Granite with numerous angular inclusions of dark 
rocks of kersantite, spessartite, malchite, microdiorite, minette, etc. Irregular structure with streaks of aplitic 
and pegmatitic varieties in biotite-hornblende granite. At short distance from agmatitic granite contact-are 
metamorphic quartzites. Inclusions probably granitisation of ?Triassic diabase and quartzite)  
 
Van Bemmelen, R.W. (1940)- Komen op Bangka pretriadische kristallijne schisten voor? De Ingenieur in 
Nederlandsch-Indie (IV) 7, 5, p. IV.67- IV.68. 
('Do pre-Triassic crystalline schists occur on Bangka?'. In Loemoet valley, N Bangka, near contact with 
Belinjoe-granite, gradual transition of Triassic Bangka Fm shales into micaceous schists with abundant 
tourmaline. Also seen at Bukit Pemali mine and Mine 40. Schists do not represent older geological cycle, but 
originated by pneumatolytic contactmetamorphism of Triassic 'Bangka formation' phyllitic shales) 
 
Van Bemmelen, R.W. (1941)- Origin and mining of bauxite in Netherlands-India. Economic Geology 36, 6, p. 
630-640. 
(Bauxite of aluminous laterite type, derived from Triassic aphanitic hornfels parent rock (unweathered at ~50m 
depth) on SE Bintan Island opposite Singapore. Production began in 1935 and now 5-6% of world production) 
 
Van Bemmelen, R.W. (1949)- The Sunda shelf. In: The geology of Indonesia, Government Printing Office, 
Nijhoff, The Hague, 1, p. 298-325. 
 
Van den Bold, W.A. & J.P. van der Sluys (1942)- On rocks from the isle of Batam (Riouw Archipelago). Proc. 
Koninklijke Nederlandse Akademie van Wetenschappen, Amsterdam, 45, 10, p. 1003-1009. 
(online at: https://dwc.knaw.nl/DL/publications/PU00017847.pdf) 
(Petrographic descriptions of rocks collected by Roggeveen. Mainly post-Triassic granites, Carboniferous- 
Triassic 'Pahang Volcanic Series' and Upper Triassic 'Central Batam Fm' sandstones-shales) 
 
Van der Veen, R.W. (1919)- Het ontstaan der secundaire tinertsafzettingen op Banka en Billiton. De Ingenieur 
1919, 10, p. 170-176. 
(The genesis of the secondary tin ore deposits on Banka and Belitung’, by Prof. Ir. Rudolf Willem van der Veen 
(1883-1925), Professor of Economic Geology at TH Delft from 1916 until his untimely death in 1925) 
 
Van der Veen, R.W. (1923)- De geologie van het stroomtin in Ned.-Indie. De Ingenieur 38, 29, p. 576-584.  
(also p. 621) 
(online at: https://resolver.kb.nl/resolve?urn=dts:2965041:mpeg21:pdf) 
(‘The geology of alluvial tin in the Netherlands Indies’. Tin found mainly in alluvial valleys of present-day 
rivers. VdV argues that alluvial tin deposits of Bangka, Belitung and Singkep formed from erosion of tin 
granites in Pleistocene time, during period of semi-arid climate with intense weathering and mechanical 
erosion. Spasmodic rains concentrated eroded tin ores at base of river beds (‘kaksa’), directly on bedrock 
(‘kong’) and at foot of hills. Rivers at that time had steeper gradients, with large clasts, and sealevel was 20m 
(or more) lower than today. Overlying valley fill deposited during higher sealevel and humid climate with more 
vegetation. In SE Belitung ‘kaksa’ with billitonites/tektites. Billitonites and quartz clasts often etched by 
chemical weathering (kaolinisation). With maps and many cross-sections of valley fills and basal tin ore layers) 
 
Van der Veen, R.W. (1923)- Origin of the tectite sculpture and some consequences. Verhandelingen 
Geologisch-Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 7, p. 15-42. 
(On the nature of the glassy Pleistocene billitonites (tektites) from Belitung)  
 
Van der Veen, R.W. (1925)- Nog iets over billitonieten. Verhandelingen Geologisch-Mijnbouwkundig 
Genootschap Nederland Kolonien, Geologische Serie 8 (Gedenkboek Verbeek, memorial volume), p. 551-553. 
(online at: https://books.google.com/books?id=Yy0RAAAAIAAJ&pg) 
(‘Some more about billitonites’. Short but significant paper on microscopic character of billitonites (tektites). At 
900x magnification and after heating to 800° C numerous small unidentifiable elongate crystals 
(devitrification?). According to Ir. J. de Kroes (1) billitonites never occur in ‘koelits’, but always at interface 
between ‘kaksa’ and cover layers; (2) billitonites unknown from nearby Bangka, and (3) in Belitung billitonites 
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only in narrow band from Tanjong Pandan to point at south coast, at ~30° angle with Equator, suggesting 
meteor shower that landed simultaneously after creation of kaksa and before deposition of cover layers) 
 
Van der Wyck, O.H. (1896)- The occurrence of tin ore in the islands of Banca and Billiton. 17th Annual Report 
U.S. Geological Survey to the Secretary of the Interior 1895-1896, 3, p. 227-242. 
(online at: https://pubs.usgs.gov/ar/17-3/report.pdf) 
(Early review in English of Bangka tin deposits and mining operations. No figures) 
 
Van Diest, P.H. (1865)- Bangka, beschreven in reistogten. C.F. Stemler, Amsterdam, p. 1-101. 
(Report on travels and early tin exploration activities on Banka by mining engineer Van Diest) 
 
Van Diest, P.H. (1872)- Inleiding tot de geognostische mijnbouwkundige rapporten der distrikten van Bangka. 
Jaarboek Mijnwezen Nederlandsch Oost-Indie 1872, 1, p. 3-40. 
(Introduction to geognostic- mining reports of the districts of Bangka'. Part of series of mining evaluations on 
Bangka Island) 
 
Van Diest, P.H. (1872)- Rapport van het distrikt Soengei-liat, eiland Bangka. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 1872, 2, p. 3-71. 
(map online at: https://www.europeana.eu/portal/en/record/9200517/ark__12148_btv1b530622818.html) 
('Report on the district Sungei-Liat, Bangka island'. Based on 1859-1861 surveys, in first volume of ‘Jaarboek 
van het Mijnwezen’. With map) 
 
Van Diest, P.H. (1873)- Rapport van het distrikt Merawang, eiland Bangka. Jaarboek Mijnwezen Nederlandsch 
Oost-Indie 2, 1 (1873), p. 3-104 and 242-243. 
('Report on the district Merawang, Bangka island'. Bedrock mainly mainly phyllites and sandstones, overlain by 
locally tin-bearing alluvial deposits around modern river beds (with numerous mine locations). With 1853-1862 
production statistics). Granite in NE corner of island surrounded by ~800m wide zone with tin-bearing quartz 
veins. With 1:60,000 scale geologic map) 
 
Van Dijk, P. (1879)- Obsidiaan van Billiton. Jaarboek Mijnwezen Nederlandsch-Oost-Indie 8, 2, p. 225-230. 
('Obsidian from Billiton'. First description of Pleistocene glassy tektites, locally common in alluvial tin deposits 
of Belitung island (subsequently also called 'billitonites'; part of large SE Asian- Australia tektite-strewn field 
and dated at ~0.7-0.8 Ma; JTvG)) 
 
Van Lohuizen, H.J. (1918)- Over de wijze van voorkomen van het tinerts in het district Blinjoe op Bangka. 
Jaarboek Mijnwezen Nederlandsch Oost-Indie 46 (1917), Verhandelingen 1, p. 192-207. 
('On the mode of occurrence of tin ore in the district Blinjoe on Bangka'. Primary tin ore in Bangka formed as 
‘pneumatolytic’ formations in altered bedrocks around granite intrusions and in edges of granite (‘greisen’)) 
 
Van Overeem, A.J.A. (1960)- The geology of the cassiterite placers of Billiton, Indonesia. Geologie en 
Mijnbouw 39, 10, p. 444-457. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0X2p0TmhuZEVycnc/view) 
(On cassiterite placers on twice dissected old Sundaland peneplain around Beliting island. Includes discussion 
of basement geology: probably thick series steeply dipping Permo-Carboniferous sediments (strike ~N110°E, 
mainly dipping to N), with possible turbiditesand chert, intruded by Cretaceous granitoids. In SE of Belitung 
island Permian plant assemblages provisionally identified by Jongmans as Cathaysian (Gigantopteris) flora. In 
SE also Lower Permian cassiterized ammonoid Agathiceras sundaicum (Kruizinga 1950). At NW coast of 
island poorly preserved fusulinids, possibly M Permian Fusulina (Schwagerina)) 
 
Van Overeem, A.J.A. (1960)- Geological control of dredging operation on placer deposits, Billiton, Indonesia. 
Geologie en Mijnbouw 39, 10, p. 458-463. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0X2p0TmhuZEVycnc/view) 
(Not much on geology) 
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Van Raadshoven, B. & J. Swart (1942)- On rocks from Karimon (Riouw Archipelago). Proc. Koninklijke 
Nederlandse Akademie van Wetenschappen, Amsterdam, 45, 1, p. 89-96. 
(online at: https://dwc.knaw.nl/DL/publications/PU00017704.pdf) 
(Karimun island, SW of Singapore. Rocks collected by Roggeveen. Most of island post-Triassic biotite granites. 
Sediments in NE of island contact-metamorphic slates, quartzites, limestone, etc., possibly of Carboniferous and 
Triassic age. Basic plutonic rocks and associated metamorphics (metagabbros, diallagites, microfolded 
hornblende schists identical to schists of Singkep lsland) on small islands Temblas and Merak, off S coast of 
Karimun (interpreted to be trace of Raub-Bentong Triassic suture zone by Pulunggono & Cameron 1984) 
 
Van Wees, H. & C.P. de Vente (1984)- The primary tin-magnetite deposit of Gunung Selumar, Belitung Island, 
Indonesia: interim results of an exploration research study and ore genetic implications. SE Asia Tin Research 
Development Centre (SEATRAD), Ipoh, Report 22, p. 1-77. (Unpublished?) 
 
Van Wessem, A. (1941)- On rocks from the islands of Soegi, Tjombol and Tjitlim, Riouw Archipelago, 
Netherlands East Indies. Proc. Koninklijke Nederlandse Akademie van Wetenschappen, Amsterdam, 44, 10, p. 
1219-1226. 
(online at: https://dwc.knaw.nl/DL/publications/PU00017686.pdf) 
(Petrographic descriptions of rocks collected by Roggeveen: schists, radiolarian chert as pebbles in 
conglomerate, quartzite, sandstones, greywackes, porphyrite, diotite, etc.) 
 
Verbeek, R.D.M. (1897)- Geologische beschrijving van Bangka en Billiton. Jaarboek Mijnwezen Nederlandsch 
Oost-Indie 26, Wetenschappelijk Gedeelte, p. 1-272. 
(Geological description of Bangka and Billiton (Belitung) Islands, E Sumatra, with focus on occurrences of tin. 
Incl. descriptions of radiolaria of probable Late Paleozoic age from chert by Hinde (p. 223-227) and 'glass 
pebbles (tektites) from Belitung) 
 
Verbeek, R.D.M. (1897)- Glaskogels van Billiton. Jaarboek Mijnwezen Nederlandsch Oost-Indie 26, 
Wetenschappelijk Gedeelte, p. 235-272.  
('Glass pebbles from Billiton'. Early description of up to 5cm large tektites, locally common on Belitung island 
in Pleistocene alluvial deposits. Also known from Java, Kalimantan and Australia. Can not be tied to 
Indonesian volcanoes, so Verbeek assumes extra-terrestrial origin, possibly from volcanoes on moon (now 
interpreted as part of large SE Asian- Australia tektite-strewn field, dated at ~0.7-08 Ma (see also Krause 
(1898), Wing Easton (1915, 1921), Von Koenigswald (1935), Chapman (1964), etc.; JTvG)) 
 
Von Koenigswald, G.H.R. (1933)- Soenda-plat en poolverplaatsing. De Mijningenieur. 14, 7, p. 124-130. 
(‘The Sunda Shelf and polar wandering’. Sunda shelf between Sumatra, Java and Borneo is drowned alluvial 
plain now covered by Java Sea. Usually explained as Pleistocene post-glacial sea level rise of ~70-100m, but 
drowning may also be due subsidence related to change of geoid with shifting of pole in Pleistocene (?)) 
 
Wade-Murphy, J. & J.H.A. van Konijnenburg-van Cittert (2008)- A revision of the Late Triassic Bintan flora 
from the Riau Archipelago (Indonesia). Scripta Geologica 136, p. 73-105. 
(online at: https://repository.naturalis.nl/pub/314208) 
(Flora from SW Bintan Island, Riau Archipelago, partly described by Jongmans in 1951 andinterpreted as Late 
Triassic in age. Additional taxa identified. Absence of fern and sphenophytes and dominance of diminutive 
Pterophyllum and Ptilophyllum leaves. Stronger similarities between Bintan and SW Asia than with SE Asia 
floras. Differences may point to slightly younger age (E-M Jurassic), but unlikely to be Early Cretaceous as 
suggested by Kon’no 1972) 
 
Wang, X.M., X.J. Sun, P.X. Wang & K. Stattegger (2007)- A high-resolution history of vegetation and climate 
history on Sunda Shelf since the last glaciation. Science in China Ser., D- Earth Sciences, 50, p. 75-80. 
(16,500-year high-resolution pollen and spore records from sediments of core 18287 on continental slope of 
southern S China Sea. Between 16.5-13.9 ka BP low-mountain rainforest dominated. In 13.9-10.2 ka BP 
lowland rainforest and ferns expanded, indicating warming at last deglaciation and pollen sedimentation rates 
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reduced, implying rise of sea level/ submergence of shelf. After 10.2 ka BP, decreasing fern indicates early 
Holocene (10.2- ka BP) cold period, while increasing of fern marks rising temperature (7-3.6 ka BP)). 
 
Wang, X.M., X.J. Sun, P.X. Wang & K. Stattegger (2009)- Vegetation on the Sunda Shelf, South China Sea, 
during the Last Glacial Maximum. Palaeogeogr. Palaeoclim. Palaeoecology 278, p. 88-97. 
(online at: http://ocean.tongji.edu.cn/pub/pinxian/eng/2009-04.pdf) 
(Pollen from Sonne 1996 cruise sediment cores along paleo-valley of North Sunda River on Sunda Shelf of 
southern S China Sea. During Last Glacial Maximum (22-16 ka) high percentages of pollen from lowland rain 
forests and lower montane rainforests, suggesting exposed shelf covered with humid vegetation. Marshy 
vegetation in valley along N Sunda River. Climate during LGM inferred from vegetation cooler today, but no 
significant decrease in humidity recorded) 
 
Warburg, O. (1897)- Zwei neu fossile Phanerogamen-Gattungen von der Insel Bangka. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 26, p. 229-234. 
('Two new phanerogam species from Bangka island'. Fossil Pliocene (?) plant fruit fossils collected by Verbeek 
in tin quarry 7 of Lumut River, Blinju District. Described by Dr. Warburg from Berlin as Spondiocarpus 
verbeekii and Monoderosperum bangkanum) 
 
Westerveld, J. (1936)- On the geology of North Banka (Djeboes). Proc. Koninklijke Nederlandse Akademie van 
Wetenschappen, Amsterdam, 39, 9, p. 1122-1132. 
(online at: https://dwc.knaw.nl/DL/publications/PU00016981.pdf) 
(Survey of NW Bangka Island. Oldest rocks thick, monotonous series of presumably Triassic-age, intensely 
folded dark shales and yellowish sandstones, steeply dipping, NW-SE or WNW-ESE trending. Sandstones 
mainly composed of undulose (metamorphic) quartz. Presence of radiolaria in shales similar to Triassic rocks 
in Malaya, etc. With Djeboes granite, part of large (~100 km) intrusive biotite granite mass. W of granite area 
diabase intrusions in folded Mesozoic clastics (should not be confused with Pahang series of Malay Peninsula)) 
 
Westerveld, J. (1936)- The granites of the Malayan tin belt compared with tin granites from other regions. Proc. 
Koninklijke Nederlandse Akademie van Wetenschappen, Amsterdam 39, p. 1199-1209. 
(Brief overview, without figures, of tin granites of Sumatra (Banka, Billiton, etc.), Malay Peninsula, Cornwall, 
Saxony, Bolivia and S Africa) 
 
Westerveld, J. (1937)- The tin ores of Banca, Billiton and Singkep, Malay Archipelago- a discussion. Economic 
Geology 32, p. 1019-1041. 
(Discussion of Wing Easton 1937 paper, arguing that (1) there is one granite instead of two; depth of granitic 
intrusion and mineralization was deep; some contact-metamorphism is present. Tin mineralization not Pliocene 
but post-Triassic and probably pre-Cenomanian, etc.) 
 
Westerveld, J. (1941)- Mineralisatie op de tineilanden. Jaarboek Mijnbouwkundige Studenten Delft 1938-1941, 
Delft, p. 187-233. 
(online at: https://resolver.kb.nl/resolve?urn=MMAD01:000080001:pdf) 
('Mineralization on the tin islands'. Rel. comprehensive review of geology and tin mineralization on Bangka, 
Billiton and Riau-Lingga Archipelago, from presentation to Delft students in 1939. Much of data provided by 
J.W.H. Adam. Tin granites believed to be of Jurassic age, intruded into isoclinally folded but not regionally-
metamorphosed Triassic clastic sedimentary series (derived from granitic rocks; with rare Daonella on Lingga 
and radiolarian chert). Tin Island granites rel. rich in Rare Earth Elements (Y, La, Ce, Nd). Primary cassiterite 
mineralization veins in sediments surrounding granite and in greisen zones in granite. Most tin mined from 
residual cassiterite deposits ('kaksa') in Quaternary valley bottoms above and around tin granite outcrops, both 
onshore and near-offshore. With maps of residual cassiterite deposits of Bangka and Belitung) 
 
Wichmann, A. (1893)- Obsidianbomben der Zinnseifen der Insel Billiton. Zeitschrift Deutschen Geologischen 
Gesellschaft 1893, p. 518-519. 
('Obsidian bombs from the tin-bearing beds of Belitung Island'. Brief comment by Wichmann on glass spheres 
in tin beds of Belitung (but not on Bangka, and never found on Indonesian active volcanoes). Described earlier 
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by Van Dijk 1879 (see also Verbeek 1897, Wing Easton 1921, etc.) (These are now known to be part of M 
Pleistocene Australasian tektite strewn field from comet or asteroid impact in mainland SE Asia, JTvG)) 
 
Wichmann, A. (1912)- Over rhyolieth van de Pelapis-eilanden. Verslagen Koninklijke Akademie van 
Wetenschappen, Amsterdam, Vergadering Wis.-Natuurkundige Afdeeling, 1912, p. 386-391 
(online at: https://archive.org/details/p1verslagvandege21akad) 
('On rhyolite of the Pelapis islands', between SW coast of Kalimantan and Karimata islands. Rhyolitic volcanic 
rock sample collected by Everwijn in 1854 from islands composed of claystones intruded by granitic rocks) 
 
Widana, K.S. (2013)- Petrografi dan geokimia unsur utama granitoid Pulau Bangka kajian awal 
tektonomagmatisme. Eksplorium 34, 2, p. 75-88. 
(online at: https://ejournal.brin.go.id/eksplorium/article/view/8046/6169) 
('Petrography and major element geochemistry of Bangka island granitoids: preliminary study of 
tectonomagmatism'. Bangka Island granitoids ages range from Late Permian- Late Triassic. Petrographic 
analysis show dominant granitoid type as alkali feldspar- syeno granite. May have formed on continental arc 
where subduction and collision are involved. Some granitoids generally I- type peraluminous (Pemali, Koba, 
Pading, Romodong;'continental arc’ type). S-type granitoids in S and W Bangka (Toboali, Menumbing) 
characterized by high K2O and abundant biotite+ muscovite + cordierite (continental collision type)) 
 
Widana, K.S. & B. Priadi (2015)- Karakteristik unsur jejak dalam diskriminasi magmatisme granitoid Pulau 
Bangka. Eksplorium 36, 1, p. 1-16. 
(online at: https://ejournal.brin.go.id/eksplorium/article/view/8088/6201 
('Characteristics of trace elements in granitoid magmatism discrimination on Bangka Island'. Klabat granitoids 
on Bangka Island studied for trace elements. Granitoids in E (Belinyu) and C Bangka display crust-mantle 
mixing with calc-alkaline affinity, characteristic of I type (='Eastern Province' of Malay Peninsula?). In S and 
W Bangka granitoids high K calc-alkaline and of S type (= 'Main Range' of Malay Peninsula?)) 
 
Widana, K.S., B. Priadi & Y.T. Handayani (2014)- Profil unsur tanah jarang granitoid Klabat di Pulau Bangka 
dengan analisis aktivasi neutron. Eksplorium 35, 1, p. 1-12. 
(online at: https://ejournal.brin.go.id/eksplorium/article/view/8065/6184) 
('Rare Earth Elements profile of Klabat Granitoid in Bangka Island by neutron activation analysis'. Enrichment 
of La-Sm as light REE (LREE) and Eu-Lu slight decrease in heavy REE (HREE) suggest plutonic rock formed 
in continental magmatic arc) 
 
Wilhelm, C.H.J. (1928)- De tinertsafzettingen van het eiland Singkep en de genese der alluviale afzettingen. 
Doct. Thesis, Technical University Delft, Waltman, Delft, p. 1-126. 
(online at: http://resolver.tudelft.nl/uuid:578affd6-2c32-4bcc-8198-477e1c41ac54) 
('The tin ore deposits of Singkep island (E Sumatra) and the genesis of the alluvial deposits'. Singkep geology 
mainly granite and mica schist. Alluvial tin ores derived from tin-bearing quartz veins in (E Mesozoic) granite. 
Tin ore reserves of Singkep less than on Belitung and Bangka) 
 
Willems, H.W.V. (1940)- Fayalite from Seloemar mine, Billiton, Netherlands East Indies. Geologie en 
Mijnbouw 2, 2, p. 26-29. 
(online at: https://drive.google.com/file/d/1di97JSfi0Ew8JM7LMEjCVY21AOlyAMJ_/view) 
(Occurrence of fayalite, an iron-chrysotile mineral from Selumar tin mine, E Belitung. Associated with 
serpentine, magnetite and sulphides) 
 
Wing Easton, N. (1921)- The billitonites (an attempt to unravel the tectite puzzle). Verhandelingen Koninklijke 
Akademie van Wetenschappen, Amsterdam, Sectie 2, 22, 2, p. 1-32. 
(online at: https://ia803101.us.archive.org/35/items/Billitonites/easton-n-billitonites-1921-00053347.pdf) 
(On 'billitonites' (tektites; black glass pebbles from meteorite impacts), found at base of the tin-bearing 
alluvium of Belitung Island, and first reported by Verbeek (1887) and Krause (1898). Believed to be of 
extraterrestrial origin by earlier authors (Verbeek, Suess), but Wing Easton noted 89% SiO2 is much too high 
for meteorites and suggested terrestrial origin as colloidal formations in soil horizons (similar tektites also 
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known from tin-bearing beds of the Malay Peninsula, Bunguran (Natuna), N Borneo, SE Kalimantan, 
Indochina, Philippines, Australia; JTvG)) 
 
Wing Easton, N. (1925)- Billiton-herinneringen. Verhandelingen Geologisch-Mijnbouwkundig Genootschap 
Nederland Kolonien, Geologische Serie 8 (Verbeek memorial volume), p. 125-154. 
(online at: https://books.google.com/books?id=Yy0RAAAAIAAJ&pg) 
('Billiton memories'. Geological observations on geology and tin mineralization of Belitung island, made in 
1919/1920) 
 
Wing Easton, N. (1933)- De geologische geschiedenis van Billiton en het ontstaan der kaksa. De Mijningenieur 
14, 10, p. 165-174. 
('The geological history of Belitung and the origin of the 'kaksa'. Partly critique of Adam (1933) papers. Kaksa 
tin ore is residual product of weathering of granite, not alluvial-fluvial transported. Followed by Adam 
rebuttal) 
 
Wing Easton, N. (1937)- The tin ores of Banca, Billiton and Singkep, Malay Archipelago, Part I. Economic 
Geology 32, 1, p. 1-30. 
(First overview in English languge of geology and tin mining on Bangka, Belitung and Singkep- part 1. Most of 
tin produced from secondary placer deposits, but primary mineralization in veins in granite. WE believes there 
are two groups of granites, one older than folded sediments without tin and one younger (Cretaceous) age with 
tin mineralizion. Mineralization age believed to be Pliocene. Conclusions disputed by Westerveld 1937) 
 
Wing Easton, N. (1937)- The tin ores of Banca, Billiton and Singkep, Malay Archipelago, part II. Economic 
Geology 32, 2, p. 154-182. 
(Overview in English languge of geology and tin mining on Bangka, Belitung and Singkep- part 2. On ore 
deposits, mainly on formation and distribution of valley placer deposits called 'kaksa beds' (see also critical 
discussion by Westerveld 1937)) 
 
Wisoko (1981)- Geologi endapan timah primer di Pemali, Bangka. Proc. 10th Annual Conv. Indonesian 
Association Geologists (IAGI), Bandung, 17, p. 193-203. 
(online at: https://www.iagi.or.id/web/digital/34/PIT-IAGI-1981-Vol-1-Paper-17.pdf) 
('Geology of primary tin deposits in Pemali, Bangka'. With block diagram of tin mineralization at Pemali open 
pit mine) 
 
Wisoko (1983)- Pengaruh kipas aluvial terhadap penyebaran bijih timah sekunder daerah Mentok Selatan 
Bangka. Proc. 12th Annual Conv. Indonesian Association Geologists (IAGI), Yogyakarta, p. 293-300.     
(online at: https://www.iagi.or.id/web/digital/37/PIT-1983-Paper-29.pdf) 
('Influence of alluvial fan deposition on secondary tin ore deposition in the South Mentok area, Bangka') 
 
Wong, H.K., T. Ludmann, C. Haft & A.M. Paulsen (2003)- Quaternary sedimentation in the Molengraaff Paleo-
delta, Northern Sunda Shelf (Southern South China Sea). In: F.H. Sidi, D. Nummedal et al. (eds.) Tropical 
deltas of Southeast Asia- sedimentology, stratigraphy and petroleum geology, Society for Sedimentary Geology 
(SEPM) Special Publ. 76, p. 201-216. 
(Seven seismic units in M-L Pleistocene lowstand delta at Sundaland margin, fed by Molengraaff/ North Sunda 
river during Last Glacial Maximum. Outer Sunda shelf was delta plain of Molengraaff river system during Last 
Glacial Maximum) 
 
Wu, K., S. Liu, X. Shi, C.A.R. Mohamed, H. Zhang, R. Pinna-Jamme, A. Dapoigny & C. Colin (2025)- Study 
of the sources and dispersion of sediments on the Sunda Shelf based on the investigation of rare earth element 
concentrations and Nd isotope compositions. Chemical Geology 685, 122807, p. 
(On provenance of Sunda Shelf sediments) 
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Wu, K., S. Liu, L. Wang, C.A.R. Mohamed, H. Zhang, C. Zhu, B. Sun, J. Chen & X. Shi (2025)- Significant 
shifts of sedimentary environment and carbon burial during the middle Holocene on the Sunda Shelf. 
Palaeogeogr. Palaeoclim. Palaeoecology 674, 113052, p. 
(Shift in sediment provenance in central Sunda Shelf around 7.5 ka, from primarily sourced from Thai rivers 
and Mekong River, to sediment contributions from Mekong River, Thai and Malay Peninsula rivers. Intensity of 
chemical weathering on Sunda Shelf markedly weakened after 7.5 ka. Etc.) 
 
Wu, S.G., H.K. Wong, Y.L. Luo & Z.R. Liang (1999)- Distribution and origin of sediments on the northern 
Sunda Shelf, South China Sea. Chinese J. Oceanology Limnology 17, p. 28-40.  
(77 surface sediment samples and seismic profiles from outer Sunda Shelf analyzed. Seismic shows thick, 
prograding Pleistocene deltaic sequence near shelf-break and thin Holocene sediment layer on outer shelf. Five 
sedimentary areas distiguished: modern Mekong sediments, insular shelf area receiving sediments from Borneo 
rivers, shelf area near Natuna-Anambas islands, area of relict sediments on outer shelf N of Natuna Islands, 
and coral reefs and detritus) 
 
Yang, J.H., R.Z. Hu, M.F. Zhou, B. Lehmann, J.H. Zhao, J.H. Wu, L. Liu, W. Mao, Z.T. Cui & M.F. Rosana 
(2025)- Cassiterite U-Pb ages from the Tin Islands, Indonesia, the southern end of the Southeast Asian tin 
province. Mineralium Deposita 60, p. 1755-1767. 
(U-Pb ages of cassiterite from three granite-related tin deposits (Pemali, Selumar and Tikus) and four placer 
tin deposits (Penyusuk, Sadab Perlang, Gunung Mudal Sincong and Riding Panjang) on Bangka and Belitung 
Islands. All ages within 230-210 Ma range (~Norian, Late Triassic), and similar to metallogenic ages of tin 
deposits in Main Range belt of Malaysia and Thailand) 
 
Yu. J., L. Li, X. Zhang, J. He, G. Jia & W.Kuhnt (2023)- Mangrove sediment erosion in the Sunda Shelf during 
meltwater pulses: Insights from biomarker records. Organic Geochemistry 175, 104542, p. 1-12. 
(online at: https://archimer.ifremer.fr/doc/00813/92452/98657.pdf) 
(Reduced terrestrial deposition in N Sunda Shelf (S margin of S China Sea) since last glaciation. Remarkable 
peaks in angrove proxy (Taraxerol/n-C28 alcohol ratio) during meltwater pulse (MWP), associated with 
drowning and destruction of mangroves that could not withstand rapid sea-level rise) 
 
Zhang, Y., X. Yu, Y. Wang, X. Qian, C. Gan, A.A. Ghani, Y. Yu & C. Xu (2023)- Reconstructing the East 
Palaeo-Tethyan assemblage boundary in west Indonesia: constraints from Triassic granitoids in the Bangka and 
Belitung islands. In: The consumate geoscientist: a celebration of the career of Maarten de Wit, Geological 
Society, London, Special Publ. 531, p. 1-22.            (online at: 
https://www.researchgate.net/publication/365074350_Reconstructing_the_East_Palaeotethyan_assemblage_bo
undary_at_West_Indonesia_Constraints_from_Triassic_granitoids_in_Bangka_and_Belitung_islands) 
(New zircon U-Pb geochronological, petrological, elemental and Sr-Nd-Pb-Hf-O isotopic data from granitoids 
of Bangka and Belitung (essentially similar). Two groups of granites with similar ages (~230-220 Ma; Late 
Triassic) and enriched Nd-Hf isotopic composition. Probably originated from melting of metagreywacke, 
metapelite and minor meta-igneous component. Both formed during post-collisional processes and are likely S-
ward continuation of Main Range granitoids of W Malay Peninsula (= Sibumasu Terrane). If correct, location 
for Paleo-Tethys suture zone located somewhere between Bangka/Belitung and W Kalimantan (same conclusion 
reached by others (Ng at al.,2017, Wang et al., 2021, and other authors; JTvG)) 
 
Zglinicki, K., K. Szamałek & S. Wołkowicz (2021)- Critical minerals from post-processing tailing. A case 
study from Bangka Island, Indonesia. Minerals (MDPI) 11, 4, 352, p. 1-16. 
(online at: https://www.mdpi.com/2075-163X/11/4/352) 
(Tin mining waste on Bangka from processing of cassiterite-bearing sands contains REE-bearing minerals, 
chiefly monazite and xenotime, zircon, ilmenite, rutile, niobium-tantalum. Potential source of “critical raw 
materials”) 
 
Zulfikar, M. & N.C.D. Aryanto (2016)- The study of seafloor tin placer resources of Quaternary sediment in 
Toboali waters, South Bangka. Bulletin of the Marine Geology 31, 2, p. 67-76. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/bomg/article/view/285/275) 
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(Boomer shallow seismic survey off S coast of Bangka to determine Quaternary sediment thickness (5-20ms)) 
 
Zulfikar, M. & N.C.D. Aryanto, A.A. Nur & I. Syafri (2020)- Study of granitoid distribution at Toboali waters, 
Bangka Belitung Province: seismic data interpretation approach. Bulletin of the Marine Geology 35, 2, p. 53-64. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/bomg/article/view/681/510) 
(Acoustic seafloor mapping off SE Bangka suggests onshore ‘Main Range’ granitoid body continues 7 km 
offshore below Quaternary marine sediments) 
 
Zwartkruis, T.C.J. (1962)- Orbicule-bearing blastopsammitic hornfelses from southern Bangka, Indonesia. 
Ph.D. Thesis University of Amsterdam, p. 1-94.  (Unpublished) 
(Descriptions of contactmetamorphic hornfels, adjacent to tin granites of probable E-M Jurassic-age. Material 
collected by De Roever in 1947. Orbicular structures probably metamorphosed calcareous concretions in 
clastic precursor rock. Also first description of 'diamictite' from S Bangka (interpreted as mudflow deposit, 
possibly same as E Permian glacial 'pebbly mudstone' known from N Sumatra, W Malaysia, peninsular 
Thailand, etc; U Ko Ko 1986)) 
 
Zwierzycki, J. (1920)- Zijn de Indische petroleumterreinen, in het bijzonder die op Sumatra, peneplains of 
abrasievlakken? De Mijningenieur 1, 2, p. 3-5. 
(online at: https://babel.hathitrust.org/cgi/pt?id=coo.31924081565537;view=1up;seq=25) 
('Are the Indies petroleum basinal areas, in particular those on Sumatra, peneplains or abrasion plains?' 
Landscape of petroleum terrains in N and S Sumatra and Java routinely viewed as peneplains on gently folded 
Tertiary sediments. Age of folding probably Pleistocene, not leaving much time for peneplanization by complete 
fluvial erosion cycle; wave abrasion on coastal plains probably a faster and more likely mechanism) 
 
Zwierzycki, J. (1933)- Enkele nieuwere geologische waarnemingen op de tineilanden en op Sumatra 
betreffende het tinvraagstuk. De Mijningenieur 14, 10, p. 171-176. 
('Some newer observations on the tin islands and on Sumatra regarding the tin problem'. Mainly response to 
Wing Easton (1933). Oldest rocks on Bangka isoclinally folded crystalline schists and non-metamorphic 
sediments, reminescent of schists of Lampung. (Permian?-)Triassic Pahang Volcanic series of Malay Peninsula 
probably continues into Batam, Bintan and Lingga, then to diabase on Bangka and N coast of Belitung (also 
>1000m thick, isoclinally folded Triassic 'flysch-type' sediments). 'Kaksa' and overlying 'koelit' tin placers all 
very young, probably Holocene (with rel. young Elephas sumatranus fossils). In some tin mines four 'kaksa' tin 
ore horizons (here clearly fluvial?). (Other interesting observation on S Sumatra, p. 173:'Small anticlinal dome 
on Palembang-anticline 18 km W of Palembang exposes gravel bank of Lower Palembang Fm, containing 
chunks of Pahang Volcanic Series with Fusulina and vein quartz with cassiterite crystals; at 191m at Bioekoe 
granite syenite, similar to exposed at Bukit Batu'; JTvG) 
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II.5. Natuna, Anambas 
 

Adrian, H., L. Andria & A. Sudarsana (2005)- Horizontal well placements using V shale and facies geomodel: 
an example from Belanak Field, South Natuna Sea, Indonesia. Proc. 30th Annual Conv. Indonesian Petroleum 
Association (IPA), Jakarta, 1, p. 145-162. 
(Main reservoirs in Belanak Field, S Natuna Sea Block ‘B’ are U Oligocene Gabus Massive Sand and Gabus 
Zone-3. Massive Sand gas with thin oil rim, deposited in a fluvial channel environment. Multi-storied channel 
sands. Porosity ranges similar throughout field, but permeabilities are variable) 
 
Alyadrus, M.A. & R.L. Coates (1990)- Successful marginal feld development, Ikan Pari Field, Natuna Sea. 
Proc. 19th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, p. 345-351. 
(Ikan Pari Field, discovered in 1983, 50 miles NE of Udang Field. Developed with four seafloor completions) 
 
Ardhie, M.N. (2004)- An inversion structure and its implication for structural trapping mechanisms: study of 
Kakap PSC, West Natuna Basin, Indonesia. Masters Thesis, University of Texas at Arlington, p. 1-113. 
(Unpublished) 
(W Natuna basin formation Eocene-Oligocene transtension, followed by Miocene- Recent transpression and 
inversion. In Kakap PSC two rift trends: NW-SE and NE-SW major half-graben and series of smaller half-
graben, all associated with Sunda folds and flower structures. Main phase of inversion E-M Miocene (thinning 
of M-U Arang Fms), second phase in M-L Miocene (base Muda unconformity). Tectonostratigraphy of Kakap 
PSC four major tectonic events; syn-rift, transitional, inversion and post-inversion) 
 
Arif, F. & C. Kenyon (2017)- Lama play assessment based on reservoir effectiveness using structural evolution 
modeling in Natuna A Block. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 2017), Malang, p. 1-8. 
(Play assessment of Eo-Oligocene early syn-rift Lama Fm quartz-rich fluvio-lacustrine clastics in Natuna A 
Block. Due to deep burial, reservoir effectiveness critical risk (especially due to quartz cementation. Two main 
erosion events: (1) base Miocene (Base Arang shale; ~25 Ma); (2) M Miocene unconformity (~16- 11 Ma). 
Sweet spots for Lama Play at rift flexural margin) 
 
Bachtel, S.L., R.D. Kissling, D. Martono, S.P. Rahardjanto, P. Dunn & B.A. MacDonald (2004)- Seismic 
stratigraphic evolution of the Miocene-Pliocene Segitiga platform, East Natuna Sea, Indonesia: the origin, 
growth, and demise of an isolated carbonate platform. In: G. Eberli et al. (eds.) Seismic imaging of carbonate 
reservoirs and systems, American Assoc. Petroleum Geol. (AAPG), Memoir 81, p. 309-328. 
(High-resolution 2D seismic survey over Segitiga Platform (1400 km2), E Natuna-Sarawak Sea. Terumbu Fm 
carbonate up to 1800m thick, subdivided into 12 seismic sequences, showing (1) initial isolation; (2) 
progradation /coalescence; (3) backstepping; (4) terminal drowning. Platform originated as 3 smaller 
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('Geology of the Bunguran islands, Riau'. Natuna Besar and adjacent islands composed Pre-Tertiary 'Natuna 
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marine basal conglomerates, stacked sandstones and interbedded siltstone-claystone. Sandstones mostly sub-
litharenites, dominated by quartz, chert and metamorphic fragments, of good potential reservoir quality) 
 
Jagger, L.J. & K.R. McClay (2018)- Analogue modelling of inverted domino-style basement fault systems. 
Basin Research 30, Suppl. 1, p. 363-381. 
(Includes previously unpublished figure showing West Natuna M-L Eocene- Oligocene half-grabens, inverted in 
?M Miocene time) 
 



Bibliography of Indonesia Geology ,Ed. 8.0         www.vangorselslist.com    2026 
 

390

Jones, P.A., S.R. Freeman, R. Morgan, N.A. McCabe, V.S. O'Connor & R.J. Knipe (2009)- Seismic 
interpretation of the frontier NW Natuna Basin for hydrocarbon play evaluation. In: 71st EAGE Conference & 
Exhibition, Amsterdam 2009, p. 1-5. (Extended Abstract) 
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geophysical datasets from seismic FWI PDSM reprocessing. Proc. 46th Annual Conv. Indonesian Petroleum 
Association (IPA), Jakarta, IPA22-G-147, p. 1-13. 
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'deep lacustrine' and 'shallow lacustrine'. Early synrift sections expel as early as 29-19 Ma, shallower; more 
gas prone synrift sections expel from 26-12 Ma and 23-0 Ma. Coals and coaly shales in Arang and Gabus 
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(Two distinct depositional systems interpreted from M Miocene Upper Arang Fm gas bearing reservoirs from 
Belanak Field, Block B, W Natuna Sea. Arang-7 seismic amplitudes look like point bar system, Arang-8 
amplitudes interpreted as barrier island system) 
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Padmawidjaja, T., Y. Iskandar, A.S. Wibowo & E.B. Lelono (2019)- South Natuna Basin reconfiguration based 
on recent seismic and gravity surveys. Scientific Contributions Oil and Gas (SCOG), Lemigas, 42, 2, p. 65-71. 
(online at: http://journal.lemigas.esdm.go.id/index.php/SCOG/article/view/377) 
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Oligocene-Pleistocene marginal marine sediments) 
 
Pangarso, B., J. Guttormsen, P. Schmitz, I. Sihombing & H. Eko (2010)- North Belut Field- complex clastic 
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