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IV. INTRODUCTION 
 

This chapter IV of the Bibliography 7.0 contains 331 pages with 2463 titles on the geology of the Borneo 
region, >1400 of which are from the Indonesian part of Borneo island (Kalimantan). It is subdivided in four sub-
chapters: IV.1. Kalimantan and Borneo General (619 papers), IV.2. East Kalimantan Cenozoic Basins, (bio-
)stratigraphy (787 papers), IV.3. North Borneo (Sarawak, Sabah, Brunei) (930 papers) and IV.4. Makassar 
Straits (128 papers) 
 
Politically, the large island of Borneo is divided among three nations: in the south is Indonesian Kalimantan, in 
the north are the Nation of Brunei and the Sarawak and Sabah provinces of East Malaysia.  
 

 
 

Figure IV.1.1. Geologic provinces and basins of Borneo (Steinshouer et al. 1997, USGS). 
 
Although the virtual absence of present-day earthquakes and volcanism may suggest Borneo is a stable, 
cratonic block, its Late Paleozoic- Pliocene history is one of intense tectonic and igneous activity, with 
spectacular subsidence and uplift episodes, that is not compatible with the perception of it being a stable, old 
continental landmass (Rutten, 1925).  
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  IV.1 and IV.2. Kalimantan 
 

  Kalimantan basement complexes 
Borneo island consists of an uplifted and deeply eroded Pretertiary core of Mesozoic or older metamorphic 
rocks and mainly Cretaceous-age granitoid intrusives in the SW part of the island (Figure IV.1.1).  This core is 
surrounded by Cenozoic accretionary complexes in the North and SE, and by several Cenozoic sedimentary 
basins. 
 
Until recently the 'SW Borneo' core of the island was either viewed as part of the 'Sundaland' complex of 
Gondwana-derived plates that, together with the South China, Indochina, East Malaya and Sibumasu plates, 
had been part of Eurasia since the Triassic (e.g. Figure IV.1.2; Hartono and Tjokrosapoetro 1986, Metcalfe 
1987), or as a separate plate that was derived from the Indochina magin (e.g. Metcalfe 1987?).  
 

 
 

Figure IV.1.2. Geologic setting of Borneo island (Hartono and Tjokrosapoetro 1986).  In this 'traditional' model, 
the core of Borneo is part of Triassic Sundaland, an an extension of the Indochina plate, possibly also 
Sibumasu (diamond source?). 
 
More recently SW Borneo was proposed to be a separate microplate that broke off the NW Australia margin as 
late as Jurassic ('Argoland'; Hall et al. 2009, Metcalfe 2010). This requires that the NW part of Kalimantan is a 
separate microplate (Semitau Block of Metcalfe (2010), because its geology and Late Carboniferous- Jurassic 
faunas clearly belong in the 'Cathaysian' realm, not Gondwana. Debate on this will undoubtedly continue. 
 
Paleomagnetic data suggest SW Borneo has been near the equator at least since the Jurassic, and rotated 
counterclockwise by about 90° since the Jurassic, about 50° since the Cretaceous. These results have been 
consistent between three generations of independent academic groups and appear rather compelling. 
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  Cretaceous- Tertiary magmatic arc granites 
The SW Borneo continental terrane is dominated by the belt of late Early Cretaceous (Aptian- Albian) 
Schwaner Mts granite batholiths (~100-130 Ma; Williams et al. 1989), which are generally interpreted as the 
exhumed roots of a volcanic arc system that formed above a South-dipping subduction of Paleo-Pacific or 
'Proto-China Sea' oceanic plate. This belt probably continues NW to Tambelan and Anambas islands (Williams 
et al. 1988, Hutchison 2005), then onto the SE Vietnam Dalat zone granitoids, the northern South China Sea 
and the 'Yanshanian' magmatic arc of SE China. 
 
A parallel, younger magmatic arc systems is the Late Cretaceous (Campanian; ~75-80 Ma) belt of smaller, 
felsic granitoid plutons in the Kalimantan- Sarawak border area (Figure IV.1.3). This belt continues to NW, 
towards tie Natuna Islands. 
 
 

 
 
Figure IV.1.3. Cretaceous tectonic setting of Borneo (Amiruddiddin 2009). Showing locations of two E-W 

trending granitoid belts: (1) mid-Cretaceous Schwaner- Ketapang batholith complex (incl. Meratus?) in south 
and (2) Late Cretaceous belt of isolated granitoids in North (1-7), intruding older Cretaceous Sambas- 
Mangkalihat accretionary complex. 

 
Cenozoic arc volcanic systems include the Middle Eocene Nyaan Volcanics and the well-defined belt Sintang 
belt of Late Oligocene- Early Miocene (~30-16 Ma) arc volcanics and intrusives, which is associated with 
several gold mines (Harahap 1987, Van Leeuwen et al. 1990, Hartono 2006, Zaw et al. 2011).  
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  Cretaceous- Tertiary accretionary complexes  
The North side of the SW Borneo continental core is a series of Cretaceous-Miocene accretionary complexes, 
that become progressivey younger in northern direction. The oldest of these is the (Late Jurassic?-) Early 
Cretaceous melange of radiolarian cherts, red siliceous shales and ultrabasic rocks ('Danau Fm' of 
Molengraaff, 1910; Figure IV.1.4), also called Semitau/ Selangkai/ Boyan Melange, Kapuas Complex, Telen- 
Kelinjau melange, etc.) (see also next chapter on N Borneo).  
 
This oldest melange belt may continue East as far as the Mangkalihat Peninsula (Amiruddin 2009), which is 
often portrayed as a microcontinental block, but nearest Pre-Tertiary outcrops and well penetrations do look 
more like 'Danau melange'. 
 

 
 

Figure IV.1.4. Historic geologic sketch map of Borneo, first describing the distribution of Mesozoic 'Danau 
Formation' with oceanic deposits by Molengraaff (1909), now known as an Jurassic- Early Cretaceous 
accretionary complex. 

 
Farther North is the Rajang-Embaluh accretionary prism. 
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Figure  IV.1.5. Historic N-S cross-section Semitau area, NW Kalimantan (Molengraaf 1902).  
 
 

 
 

Figure IV.1.6. Historic N-S cross-section Sarawak-N Kalimantan border area (Molengraaff 1902). From left: 
intensely deformed 'Old Slate Fm' of Upper Kapuas Mts (2), folded Mesozoic Danau Fm (3), unconformably 
overlain by Cretaceous claystone (12a) and Tertiary sandstone Fm (16), overlain by young volcanics (32). 

 
The Meratus Mountains in SE Kalimantan, with its outcrops of melange and serpentinites and associated 
oceanic crust rocks, have long been regarded as a suture zone between colliding continental blocks at the SE 
edge of Sundaland. There is indeed evidence of mid-Cretaceous age (~90 Ma) ophiolite obduction, with a 
blueschist-grade metamorphic sole, but the ophiolite sheet is nearly flat and it is not clear (1) whether the 
subduction zone was NW or SE dipping, and (2) what collided here (e.g. Wakita  ). The present relief of the 
Meratus Mountains is not the result of of mid-Cretaceous obduction, but represents post-Middle Miocene uplift 
(transpression?), that does not necessarily parallel the Cretaceous basement grain. 
 
The melange below the ophiolite contains radiolarian cherts, varying in age from early Middle Jurassic to late 
Early Cretaceous, representing the ages of the pelagic cover scraped off during subduction. This suggests the 
age of subducted oceanic crust was at least partly older than M Jurassic ('Meso-Tethys' oceanic plate?). 
Ophiolite obduction in the Meratus Mountains was followed by a period of Late Cretaceous arc volcanism, 
mainly in a marine environment. 
 
  Northwest Borneo Late Carboniferous- Cretaceous of SE Asian affinity  
'Traditionally' the Pretertiary basement core of Borneo has been viewed as part of Sundaland, which 
amalgamated in Triassic time, or as one or two blocks derived from South China- Indochina after Cretaceous 
opening of the Proto-China Sea (e.g. Metcalfe 1996, 2002).  
 
This view changed in more recent plate constructions (Metcalfe 2008 and later, Hall 2009 and later), when the 
SW Borneo plate started to be identified as the probable missing 'Argoland', the block that rifted off the NW 
Australia margin in Late Jurassic time and amalgamated with Sundaland in Early Cretaceous time. However, 
there is no pre-Cretaceous stratigraphy in the SW Borneo block to support a link with the Paleozoic- Jurassic 
of NW Australia, although it could be argued that this was all destroyed by Cretaceous plutonism and younger 
uplift and erosion after docking with Sundaland. Terranes like Buton in SE Sulawesi are probably better 
candidates for missing 'Argoland'. 
 
The possibility of a Mesozoic separation from the NW Australian margin can definitely be excluded for the NW 
Kalimantan- SW Sarawak area, which has outcrops of Late Paleozoic- Early Cretaceous sediments with 
faunas-floras that are clearly low-latitude Eurasian, with no Gondwanan affinities at this time: 
1. The Terbat Limestone contains a diverse Late Carboniferous- Early Permian fusulinid foram fauna with 29 

species that can be correlated to low-latitide East Tethys faunas from Thailand, S China, Japan (Krekeler 
1932, 1933, Cummings 1955, Sanderson 1966, Metcalfe 1985, Fontaine 1990, 2002, Vachard 1990, 
Sakamoto and Ishibashi 2002, etc.)  
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2. Permian Cathaysian-affinity flora with Gigantopteris, Pecopteris, Calamites? (Jongmans in Zeylmans van 
Emmichoven 1938, 1939); 

3. Late Triassic Krusin flora, with affinities to Indochina (Vietnam) Dictyophyllum- Clathropteris flora  (Kon'no 
1972, Vozenin-Serra 1983, Kimura 1984); 

4.Tethyan Early Cretaceous larger foraminifera Orbitolina at numerous localities across Kalimantan (Martin 
1889, Zeijlmans van Emmichoven 1936, Hashimoto and Matsumaru 1974) 

 
These Asian faunal-floral affinities of NW Borneo have long been recognized, and this forced Metcalfe and 
Hall to separate this area as a separate Semitau Terrane, derived from  However: 
1. there is no clear tectonic suture zone between Semitau and the rest of Kalimantan is not obvious from 

historic geologic maps; 
2. No Mesozoic or older sediments are preserved on the SW Borneo block to either support or negate a 

Gondwanan or Eurasian affinity before Cretaceous time. 
 
 
  Meratus Mountains 
The rock associations of the Meratus Mountains represent part of a continental margin collisional zone, with 
obduction of a relatively flat-lying ophiolite nappe over the Borneo/ Sundaland margin (e.g. Priyomarsono 
1986, Sikumbang 1986, 1990, Yuwono et al. 1988, Pubellier et al. 2005, Wakita et al. 1998, 2000, Satyana 
2010) (Figures IV.1.7, IV.1.8). This collisional deformation is of mid-Cretaceous age, but its present-day 
topography, with mountains up to 1900m in elevation, is the result of post-Middle Miocene uplift (possibly a 
remote response to the Banggai-Sula collision; Pubellier et al. 1999). 
 
The Meratus Range probably represents part of the Meso-Tethys Ocean suture zone, but is not entirely clear 
what, if anything, collided with the Sundaland margin at that time to cause this event. This suture zone 
probably extends SW into the Java Sea (Karimunjawa and Bawean arches), then into Central Java 
(Karangsambung), SW Java (Ciletuh) and the Woyla Terranes of West Sumatra. 
 
The collision zone is overlain by deposits of a Late Cretaceous volcanic arc system (Manunggul/ Pitap 
Formations), with radiometric ages around 70-90 Ma (Yuwono et al. 1998) or 66-83 Ma (Hartono 2012). Most 
of the volcanics are marine turbiditic volcanoclastics, suggesting an island arc system in marine setting. 
 
The ophiolitic serpentinized peridotites and gabbros form the highest mountains in the Meratus- Bobaris 
mountains. Geologic relations and lack of any significant gravity-magnetic expression for an ophiolite root 
(Situmorang 1987) suggest these probably represent remnants of a relatively flat-lying, allochthonous nappe of 
oceanic crust and mantle. 
 
Reported ages of the ophiolites are variable. A latest Triassic- earliest Jurassic age was suggested by ~200 
Ma Pt-Os dates by Coggon et al. (2010), which would fit with Middle Jurassic- late Early Cretaceous ages of 
overlying(?) pelagic radiolarian cherts (Wakita 2000). Plagiogranites in the ophiolite complex suggest younger 
K/Ar ages: 112 Ma (Dirk 1995; too young?) or 155± 16 Ma (Heryanto and Hartono 2003). Permanadewi et al. 
(1997) reported a 131±13 Ma age for gabbro. 
 
The ultramafic rocks are underlain by a metamorphic sole (Hauran schist), that is relatively quartz-rich and 
includes high pressure- low temperature glaucophane schists (Retgers 1893), which presumably formed at 
depths between 50-60 km in a subduction zone environment (Setiawan et al. 2014). Radiometric ages of the 
metamorphics is around the Aptian-Albian boundary (110-119 Ma) (Sikumbang and Heryanto 1994, 2009, 
Wakita et al. 1998). 
 
Below the metamorphic sole is a likely accretionary prism complex of oceanic sediments. It was named Alino 
Formation by Hooze (1983), Retgers (1891) and Koolhoven (1935) and represent ?Jurassic deep sea 
sediments with red radiolarian cherts and basalts. Rutten (1926) already pointed out the remarkable 
resemblance with his Danau Formation from Central Kalimantan, which is another (or the same) Cretaceous 
accretionary prism complex. (NB: the name Alino Formation is sometimes, erroneously, used for Late 
Cretaceous arc volcanics above the ophiolite)  
 
The collisional complex is overlain by a Cenomanian? conglomerate mainly composed of schist and also 
peridotite and limestones with Aptian Orbitolina lenticularis. The overlying sediments contain Upper 
Cretaceous fossils including Turonian ammonoids and Inoceramus (Verbeek 1875, Hooze 1893, Martin 1889, 
Krol 1920, Koolhoven 1935, Hashimoto and Koike 1973, 1974, Kobayashi 1973, Hashimoto and Matsumaru 
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1974), The Aptian-Albian limestones with Orbitolina may be olistolith in Upper Cretaceous (Maryanto et al. 
2014)  
 

 
 

Figure IV.1.7. Meratus Mountains: a mid-Cretaceous collision complex with ophiolites, metamorphics and Late 
Creceous arc volcanics 

 
 

 
 

Figure IV.1.8. Meratus Mountains schematic W-E cross-section, showing relatively flat-lying obducted ophiolite 
nappe over a metamorphic sole of crystalline schists and Jurassic? Alino Formation sediments and 
volcanics (Yuwono et al. 1988, after Priyomarsonono 1985). 
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  Tertiary basins 
Kalimantan/ Borneo is home to a number of major sedimentary basins (Figure IV.1.9). There are essentially 
two groups of basins: (1) interior rift basins (Melawi, Ketungau, Barito, upper Kutai?) and (2) deltaic- 
submarine fan systems along the continental margin in North and East (Kutai, Tarakan, Sandakan, Baram, 
West Luconia). They have different tectonic histories and different hydrocarbon distributions. 
 

 
 

Figure IV.1.9. Simplified geological map of Borneo, showing Cenozoic sedimentary thicknesses (dashed 
lines), peat/ coal and hydrocarbon accumulations; (Chambers and Moss 1999). 

 
The E-W trending Melawi and Ketungau sedimentary basins formed across Central Kalimantan, probably 
mainly in the Late Eocene- Oligocene time (Heryanto and Jones 1996), and may connect with the Upper 
(West) Kutai basin. The Melawi Basin may be slightly older than the Ketungau Basin. Both basins may have 
formed a single basin before separation by uplift of the Semitau Ridge, a Neogene high with a core of Late 
Cretaceous 'Boyan melange' (Figure IV.1.10) (Heryanto et al. 1993, 1996). 
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Figure IV.1.10. Historic S-N cross-section from Northern Melawi Basin- Semitau Ridge and Ketungau Basin, 
NW Kalimantan (Zeijlmans van Emmichoven, 1939). The Semitau Ridge is clearly a relatively young uplift. 

 
Heryanto (1991) interpreted these as forearc basins between North-migrating uplifted accretionary prisms, 
filled with clastics derived from these uplifting Boyan and Lubuk Antu accretionary complexes in the North. 
Thick sandstones and non-marine and brackish-water facies make dating difficult. 
 
The Kutai Basin of East Kalimantan probably has the thickest sediment fill (7-14 km) of all Indonesian basins 
(Rose and Hartono 1978; Chambers and Moss 1999; Figure IV.1.9).  Due to its unusual thickess, and with 
Middle Eocene-Oligocene in bathyal marine facies, it has been suggested that parts of the Kutai may be 
underlain by (Eocene) oceanic crust (Weimer 1975, Wain and Berod,1989, Moss 1998), a possible triple 
junction of the Celebes Sea- Makassar Straits marginal basin/ rift system.  
 
Likewise, the Tarakan Basin is essentially a Miocene- Pliocene delta system  that progrades East-ward over 
oceanic crust of the Eocene Celebes Sea- Makassar Straits marginal basin system (Weimer 1975). One of the 
few radiometrically dated basement penetrations in the Tarakan Basin is the Bangkudulis-1 well, which 
penetrated basalt of Middle Eocene age (43.9 +/- 1.30 Ma; Heriyanto and Wahyudin (1994)). 
 
 

 
 

Figure IV.1.11. Historic W-E cross-section Kutai Basin showing Middle Miocene and later folding of pre-Middle 
Miocene deltaic sediments near Samarinda town and the Sanga-Sanga oilfield (Jezler, 1916). 

 
Significant angular unconformities have been reported from the Kutai and Tarakan basins in the late Middle 
Eocene and around the Early- Middle Miocene boundary (Achmad and Samuel 1984, Moss 1998, etc.). These 
two uplift/ early inversion events have been linked to continental blocks collisions (Luconia and Dangerous 
Grounds/ Palawan) at the N margin of Borneo. 
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Figure IV.1.12. Cenozoic paleogeographic evolution of Kalimantan. (1) Eocene- Oligocene with bathyal facies 
in Kutai Basin and connected to non-marine Melawai- Ketapang basin to West. (2) Large Oligocene Berai 
Fm carbonate province in SE (Barito- Paternoster); (3) Middle Miocene and younger uplift of most of 
present-day Kalimantan pushed sedimentation depocenters further outboard and 'recycled' Paleogene and 
older sediments to N,E and S (Rose and Hartono 1978). 

 
Figure IV.1.12 illustrates some of the main patterns in the evolution of Cenozoic sedimentation, including 
showing the deep marine nature of the Kutai basin in Eocene- Oligocene time and the emergence of much of 
Borneo in Miocene time  (from Rose and Hartono 1978). 
 
 
  Barito Basin and Meratus Range uplift 
The Barito Basin in SE Kalimantan is often viewed as a foreland basin, due to its asymmetrical profile view, 
showing gradual thickening of Eocene- Miocene basin fill towards the present-day Meratus Mountains thrust 
front in the East (Figure IV.1.13).  However, there is no evidence that the Meratus Range was a basin margin 
when the Eocene- Miocene sediments of the Barito basin were deposited. Instead, it looks like a post-Miocene 
uplift that segmented the previously combined Barito- Asem Asem basins, so the Barito basin is probably not a 
foreland basin. 
 
Provenance and current direction studies of  present Meratus Range was not a sediment source for Eocene- 
Middle Miocene sediments in the Barito Basin. Outcrops adjacent to the Pretertiary ophiolites, metamorphics 
and arc volcanics of the Meratus show: 
1. Paleocurrent directions for Eocene Tanjung Formation and Middle Miocene Warukin Formations (Heryanto 

and Panggabean 2004 and personal observations) systematically show flow directions of fluvial and deltaic 
streams directed towards the area of present-day Meratus, not away from the Meratus; 
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2. Eocene and Middle Miocene sandstones have remarkably low feldspar content (Heryanto and Panngabean 
2004). This suggests that Upper Cretaceous arc volcanics, which are widespread in Meratus Mountains 
outcrops today, were not being eroded at that time; 

3. Eocene- Miocene sediments are systematically and steeply dipping away from the Meratus Range, 
suggesting Meratus Range uplift post-dated these sediments. 

 
The exact age of the Meratus Range uplift is still somewhat debated, due to the difficulty in age dating of the 
first Meratus-derived sediments, the (Dahor Formation 'molasse'; Witts et al. 2014). 
 

 
 
Figure IV.1.13. NW-SE cross-section of Barito and Asem Asem basin in SE Kalimantan. Both look like 

asymmetrical foreland basins, but have identical Eocene-Miocene stratigraphy and were more likely a single 
Eocene- Miocene rift basin, segmented by Late Miocene and later uplift of the Meratus Range. 

 
 
  Uplift(s) of Central Borneo 
Most of Borneo island shows evidence of kilometers of young uplift. The Cretaceous Schwaner Mountains 
granite plutons formed at >6 km depth, and are now in outcrop. Maturation and diagenesis of Early Tertiary 
sediments in the West Kutai basin, etc., suggest up to 5 km of erosion. The Mount Kinabalu granite rose over 
6 km in the last 7 million years. Some of this uplift was early, around the Early -Middle Miocene boundary, but 
much of it is of Pliocene and younger age. 
 
 
  Major delta systems 
Borneo island is home to a number of major rivers and associated delta systems (Figure IV.1.14): 
- along the East coast are the Mahakam and Sangatta delta (Makassar Straits); 
- in the NE the Tarakan delta (Celebes Sea);  
- in the NE the Sandakan Delta (Sulu Sea); 
- along the NW coast the Sarawak, Baram and Rajang deltas;  
- in the SE is the Barito River delta (Java Sea);  
- in West is the Kapuas delta (Sunda Shelf). 
 
All these present-day deltas overlie much larger Middle Miocene- Pleistocene deltaic systems that prograded 
further basinward than the modern deltas. Most of these are prolific hydrocarbon-bearing systems.  
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Figure IV.1.14. Diagrammatic map showing locations of major present-day delta systems around Borneo 
(Baillie et al. 2004, after after Graves and Swauger, 1997). 

 
 
  Linked extensional- compressional systems 
Several of the Borneo deltas (Tarakan, Baram, West Luconia) exhibit large coupled extensional- 
compressional deformation systems, which formed by ongoing gravity sliding driven by updip sediment loading 
along a deep water margin. Basinward-dipping normal growth faults in the updip domain are linked to a belt of 
downdip 'toe thrusts' near the base-of-the slope. The extensional and compressional domains are linked via 
one or more major, low angle detachment surfaces (Figure IV.1.15). Such paired extensional-compressional 
systems are common worldwide in large deltas flanking deep basins. 
 
 

 
 

Figure IV.1.15. Example of imbricated toe thrusts in deep water outboard of delta and linked to with gravity-
driven growth faults (offshore Tarakan, NE Kalimantan; Hidayati et al. 2007). This delta builds out over 
Eocene oceanic crust of the Celebes Sea. 

 
Examples of linked extensional-compressional systems in and in front of major deltas of Borneo include: 
1. Rajang/ West Luconia Delta/ Bunguran fold-thrust belt off W Sarawak (Jong et al. 2014, Idris et al. 2010, 

2015);  



Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 13

2. Baram/ Champion Deltas and corresponding toe thrusts off Brunei (Ingram et al. 2004, Morley  et al. 2011); 
3. Sabah Delta  off NW Sabah (Sulu Sea margin);  
4. Sandakan Deltas off NE Sabah (Ismail et al. 1995, Ingram et al. 2004, Hesse et al. 2009, Morley 2009, 

Sapin et al. 2013; some debate whether there is also a tectonic component here);  
5. Tarakan Delta and fold-thrust belt (Hidayati et al. 2007, Jong et al. 2010, 2015); 
6. offshore Kutai Basin/ Mahakam Delta (Guritno et al. 2003, Baillie et al. 1999, 2004). 
 
 
  Oil and Gas fields 
Numerous oil and gas fields have been discovered in the Cenozoic basins and delta systems of East 
Kalimantan and North Borneo since the discovery of Sanga Sanga field in 1897. Numerous references on 
these fields and their play elements can be found in the Bibliography. A thorough review of the petroleum 
geology of the Tarakan Basin is Wight et al. (1993). 
 
Most of the oil and gas fields in Kalimantan are along the Eastern margin, in the Mahakam and Tarakan delta 
complexes that prograde into the deep basins of North Makassar Straits and the Celebes Sea. Oil and gas in 
the deeper horizons are sourced from thermally mature organic-rich deltaic source rocks, while biogenic gas 
may be present in shallow horizons, sourced from sandstones rich in plant material. 
 
Reservoirs in Borneo delta systems are predominantly fluvial and delta plain/ delta front sandstone. More 
recent discoveries include biogenic gas in deep-water slope channel and submarine fan deposits along the 
margin of the North Makassar Straits basin (Seno, etc. fields) (Figure IV.1.16). 
 

 
 
Figure IV.1.16. Diagrammatic W-E section across Mahakam Delta sytem, showing setting of oil-gas fields  

(from Murphy and Longley presentation, 2005). 
 
The Tanjung field in the Barito basin is one of the few fields on Borneo that is producing from Late Eocene 
sandstone reservoirs. Oil and gas shows have also been found in the Eocene of the NE Kutai Basin, but are 
uneconomic so far. 
 
Eocene and Oligo-Miocene carbonates are present in all East Kalimantan basins, but, with the exception of 
the small Kerendan gas field in the upper Kutai basin, these have not yielded any commercial hydrocarbons. 
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  Kalimantan Diamonds 
The name Kalimantan reportedly is derived from 'Kali mas intan', meaning 'Rivers of gold and diamonds'. 
Diamonds have been mined here for centuries, from several areas across all of Kalimantan of SE, South and 
West Kalimantan and West Sarawak (Figure IV.1.17), always by small-scale local operators. 
 

 
 

Figure IV.1.17. Alluvial diamond fields  of West, South and SE Borneo (Posewitz 1885?) 
 
All exploitation is from Quaternary alluvial deposits, but diamonds have also been observed in Cretaceous and 
Eocene conglomerates (Hovig 1930). Apparently mining and associated cutting activity already went in decline 
by 1900, presumably partly due to larger diamond discoveries in South Africa. 
 
A series of papers have speculated on their origin, but no definitive answers have been presented yet (e.g. 
Van Leeuwen 2014).  A commonly suggested origin from ultramafic rocks of the Meratus Mountains is not 
supported by any other observations. Also, the widespread distribution of diamonds across all of Kalimantan, 
with drainage divides between the Meratus Mountains and diamond-bearing regions of West Kalimantan, etc. 
also makes such a connection rather unlikely. 
 
Some diamonds yielded Archean ages (3.1 Ga; Smith et al. 2009) and somehow probably came from an 
uplifted and eroded North Australian/ Gondwanan terrane. Tay et al. (2005) observed abundant percussion 
scars on SE Kalimantan diamonds, indicating mechanical reworking and possibly multiple cycles of erosion 
and deposition.  
 
Potentially equivalent alluvial diamond occurrences are known from West Thailand, Myanmar and Sumatra, 
although there are no reports of any mining of these. In Thailand they have been tied to erosion of detrital 
diamonds observed in the Carboniferous- Early Permian Phuket Series glacial deposits of the Sibumasu 
terrane (Ridd 1971, Wathanakul et al. 1998, Griffin et al. 2001, Win et al. 2001).  
 
The spatial association with Sibumasu Carboniferous-Permian glacial pebbly mudstones has also been 
observed for Myanmar and Sumatra by Van Leeuwen (2014). This begs the question of the possible presence 
of Sibumasu terrane sediments in the source area of the diamond-bearing clastics of Borneo. 
 



Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 15

 
 

Figure IV.1.18. Traditional diamond mining operations, Cempaka area, S of Banjarbaru, SE Kalimantan.  
 
 
Some suggested reading- Kalimantan  (not a complete listing of all relevant papers) 
 

General, Tectonics  Molengraaff 1910, Haile 1974, Hartono 1984, 1985, Doutch 1992,  
    Van de Weerd and Armin 1992, Simanjuntak 1999, Tate 2001,  
    Hennig et al. 2017 
 

Paleomagnetic rotations:  Haile et al. 1977, Untung et al. 1987, Schmidtke et al. 1990, 
    Fuller et al. 1991, 1999, Sunata and Wahyono 1991, 1998 
 

Tertiary Stratigraphy:   Leupold and Van der Vlerk 1931, Baumann 1972, Samuel and Muchsin 1975 
    Achmad and Samuel 1984, Pieters et al. 1987, Tate 1991,  
    Heryanto 1993, 2000 
 

Paleozoic- Mesozoic faunas:  Martin 1888, 1889, 1898, Krekeler 1932, Von Koenigswald 1939,  
    Rutten 1943, 1947, Schairer and Zeiss 1992 
 

Igneous complexes, Minerals:  Williams and Harahap 1986, Williams et al. 1984-1990,  
    Simmons and Brown 1990, Van Leeuwen et al. 1990, Harahap 1993, 1996, 
    Suparka 1995, Abidin and Sukardi 1997, Hartono et al. 1999,  
    Soeria-Atmadja et al.1999, Amiruddin 2009, Prouteau et al. 1996, 2001, 
     Davies et al. 2004, 2008, Hartono 2003, 2006, Robinson et al. 2013 
 

West Kalimantan:   Molengraaff 1902, Wing Easton 1904, Loth 1920, Ter Bruggen 1935,  
    Zeijlmans van Emmichoven 1939, Williams et al. 1986, 1990 
 

Melawi-Ketungau basins:  Martin 1898, Rose and Hartono 1978, Williams et al. 1984,  
    Heryanto 1991-1996, Panggabean 2005, Yulihanto et al. 2006,  
    Passe et al. 2008, Badaruddin et al. 2018ab 
 

Tarakan Basin:   Samuel 1980, Achmad and Samuel 1984, Wight et al. 1993,  
    Biantoro et al. 1996, Lentini and Darman 1996, Darman 1999,  
    Noon et al.2003, Subroto et al. 2005, Sukanta et al. 2009,  
    Sudarmono et al. 2017, Saputra et al. 2018 
 

Kutei Basin:   Ubaghs 1936, Samuel and Muchsin 1975, Panigoro 1983, Nuay et al. 1985,  
    Land and Jones 1987, Ott 1987, Van de Weerd et al. 1987, Moss 1988, 
    Sunaryo et al, 1988, Wain and Berod 1989, Biantoro et al. 1992, 1994,  
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    Saller et al. 1992, 1993, Sardjono and Rotinsulu 1992,  
    Chambers and Daley 1995,1997, Bates 1996, Stuart et al. 1996,  
    Tanean et al. 1996, Paterson et al. 1997, Endharto 1997, 
    Ferguson and Clay 1997, Paterson et al. 1997, Cloke et al. 1997, 1999, 
    Moss 1998, Moss and Finch 1998, Guritno and Chambers 1999, Moss and  
    Chambers 1999, Chambers and Moss 1999, Feriansyah et al. 1999,  
    Saller and Vijaya 2002, Chambers et al. 2004, Camp et al. 2009,  
    Lubis and Djaelani 2016, Marshall 2016, Werdaya et al. 2017,  
    Suandhi et al. 2017-2018 
 

Mahakam Delta:   Gerard and Oesterle 1973, Allen et al. 1976, 1979, Loiret and Mugniot 1982,  
    Carbonel and Moyes 1987, Allen and Chambers 1998,  
    Allen and Mercier 1988, Duval et al. 1998, Sidi et al. 1998, Peters et al. 1999 
    McClay et al. 2000, Nummedal et al. 2000, Peters et al. 2000,  
    Snedden et al. 2001,Lambert et al. 2003, Roberts and Sydow 2003,  
    Subroto et al. 2006, Cibaj et al. 2007- 2010, Lambiase et al. 2017 
 

Barito basin:    Hooze 1893, Verbeek 1875, Krol 1920 1925, Siregar and Sunaryo 1980  
    Campbell and Ardhana 1988, Kusuma and Darin 1989, Mason et al. 1993,  
    Rotinsulu et al. 1993, Satyana et al. 1993-2002, Bon et al. 1996,  
    Heryanto and Panggabean, 2004, Heryanto 2010, Witts 2011, 2013,  
    Witts et al. 2014, Kristyarin et al. 2016 
 

Meratus Mts:    Martin 1889, Retgers 1893, Krol 1920, Rutten 1926, Priyomarsono 1986, 
    Sikumbang 1986, 1990, Situmorang 1987, Yuwono et al. 1988,  
    Hardjadinata 1995, Dirk 1995, 1997, 2000, Zulkarnain et al. 1995, 1996, 
    Robinson et al. 1996, Wakita et al. 1997, 1998, 2000, Koji et al. 1998,  
    Parkinson et al. 1998, Monnier et al. 1999, Pubellier et al. 1999,  
    Hartono et al. 1999, Heryanto 2000,Hartono 2000, Abidin and Hakim 2001, 
     Heryanto et al. 2001, 2003, Heryanto and Hartono 2003,  
    Setyanta and Setiadi 2006, Satyana and Armandita 2008, Satyana 2010,  
    Heryanto and Panggabean 2010, Hartono 2012, Soesilo et al. 2012, 
    Setiawan et al. 2014 
 

Oil and gas fields:  Courteney et al. 1991 and too many others to include here; see bibliography 
 

Diamonds:    Posewitz 1885, Wing Easton 1894, 1933, Doorman 1906, Krol 1922,  
    Hovig 1930, Witkamp 1932, Koolhoven 1933, 1935 Ubaghs 1941,  
    Bergman et al. 1987, 1988, Taylor et al. 1990, Spencer et al. 1988,  
    Burgath and Mohr 1991, Tay et al. 2005, Aziz 2007, 2014, Smith et al. 2009,  
    Van Leeuwen 2014, Kueter et al. 2016, White et al. 2016, Shen et al. 2017 
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IV.3. North Borneo (Sarawak, Sabah, Brunei) 
 

The sub-chapter IV.3 contains 930 references on the geology of Sarawak, Sabah and Brunei. Many papers 
discuss oil and gas fields, deepwater and deltaic sedimentology, ophiolites, micropaleontology, etc.. 
 
Except for SW Sarawak, which is a continental area with Late Paleozoic and Mesozoic sediments of Indochina 
affinity, the geology of onshore North Borneo is dominated by a series of W-E to SW-NE trending accretionary 
complexes and large younger delta systems that are home to many oil and gas fields. 
 
The accretionary complexes are composed of intensely folded, predominantly South-dipping, imbricated deep 
water sediments of Cretaceous to Middle Miocene age, with fragments of ophiolitic rocks. These demonstrate 
that the North Borneo margin was a long-lived active margin, with subduction of 'Proto-South China Sea' 
oceanic crust to the South, under Kalimantan/ Sundaland, creating E-W trending volcanic arc systems in 
Kalimantan. This subduction zone may be traced Westward towards the Natuna- Anambas islands, and 
possibly links to the N Vietnam- SE China ' Yenshanian' magmatic arc.  
 
The long duration of subduction suggests subduction of a large oceanic plate. The presence of latest Jurassic 
and Early Cretaceous age radiolarian chert blocks in the accretionary prism (Jasin 1996, 2000) suggest the 
subducting ocean crust was of Late Jurassic or older age. It was therefore probably not a South China Sea-
type marginal basin, but may have been part of an early Pacific Ocean sea floor (Aitchison 1994, Honza et al. 
2000). 
 
Multiple accretionary complexes have been distinguished and named, younging in N direction. The oldest 
complex is mainly in North Kalimantan and was called the Danau Formation by Molengraaff (1910), who 
already recognized these folded radiolarian cherts, red siliceous shales and ultrabasic rocks as oceanic 
deposits. It is of (latest Jurassic?-) Early Cretaceous age. In the North Kutai Basin this is known as Telen- 
Kelinjau melange. 
 
Further North, straddling the Kalimantan- Sarawak border, is the Late Cretaceous (Santonian) - Early Eocene 
Rajang- East Crocker Belt (Embaluh Group in Kalimantan). It is unconformably succeeded in onshore 
Sarawak and Sabah by the Late Eocene- Early Miocene West Crocker Belt (Figure IV.3.1). 
 

 
 

Figure IV.3.1. .Diagrammatic NW-SE cross-section of part of West Crocker Belt accretionary prism in Kota 
Kinabalu area (Tongkul, 1989). Showing imbricated ESE-dipping thrust slices of Eocene-Oligocene turbiditic 
clastics, each 200-600m thick and repeating every 1-2km, formed during subduction/ accretion against 
Borneo in Late Oligocene- E Miocene  

 
The closing of the ocean basin was probably diachronous, and was punctuated by microplate collisions, like 
the Luconia/ Miri Block collision, which caused a Middle-Late Eocene uplift event in onshore N Borneo 
('Sarawak Orogeny'). 
 
Subduction and arc volcanism ceased completely by the end of the Early Miocene (~16 Ma), after collision of 
the Dangerous Grounds-Palawan Block ('Sabah orogeny'). This also stopped the opening of the South China 
Sea and caused uplift across much of N Borneo- Kalimantan, leading to major acceleration of progradation of 
deltas around the E-M Miocene boundary in Sarawak and the Tarakan, Kutai and Barito basins in Kalimantan.  
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Figure IV.3.2. . Major hydrocarbon-bearing delta complexes along the 'failed active margin' of North Borneo 
prograded over pre-Middel Miocene accretionary complex (Roberts 1988). 

 
Except for the large and shallow Miri oil field of North Sarawak, discovered in 1910, all North Borneo oil and 
gas discoveries are offshore. 
 
Useful recent summaries of North Borneo hydrocarbon provinces are in Sandal et al. (1996) and Petronas 
(1999). Two main hydrocarbon play areas may be distinguished: 
- the oil-prone Middle Miocene- Early Pliocene Baram Delta system in the East (off Brunei- Sabah)  
- the gas-prone Central Luconia Province in the West (off W Sarawak), with Oligocene sandstone and Middle- 
Late Miocene carbonate reservoirs. 
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Some suggested reading- North Borneo  (not a complete listing of all relevant papers) 
 

Text Books:     Liechti et al. 1960, Sandal et al. 1996, Hutchison 2005 
 

Tectonics, Regional   Kirk 1968, Haile 1969, McManus and Tate 1983, Levell 1987,  
     Hutchison 1988-2010, Tjia 1988, Hinz et al. 1989, Rangin et al. 1990, 
     Tongkul 1990-2006, Tate 1992, Hazebroek and Tan 1993,  
     Tongkul 1994, Omang 1994, 1995, 1996, Swauger et al. 1995, 2000,  
     Omang and Barber 1996, Clenell 1996, Milsom et al. 1997, 
      Ismail 1999, Leong 1999, Balaguru et al. 2003, Morley et al. 2003,  
     Tingay et al. 2005, 2009, Morley and Back 2008,  
     Balaguru and Hall 2009, Cottam et al. 2010, Cullen 2010,  
     King et al. 2010, Hall 2015, Wang et al. 2016,  
     Lunt and Madon 2017ab, Rahim et al. 2017, Tongkul 2017 
 

SW Sarawak Paleozoic- Mesozoic:  Cummings 1961, Bayliss 1966, Sanderson 1966, Kon'no 1972,  
     Tamura and Hon 1977, Fontaine 1990, Beauvais and Fontaine 1990, 
     Vachard 1990, Jasin and Said 1999, Jasin 2000,  
     Takuya and Takeshi 2002, Sakamoto and Ishibashi 2002,  
     Breitfeld et al. 2017, 2018, Breitfeld and Hall 2018 
 

Accretionary complexes:   Molengraaff 1910 (Danau Fm), Stauffer 1967, Tan 1982,  
     Benard et al. 1990, Aitchison 1994, Hutchison 1994, 1996, 
     Tongkul 1987-2006, Harahap 1995 (Boyan), Moss 1998 (Embaluh), 
     Honza et al. 2000, Crevello 2001, Van Hattum et al. 2003, 2006, 
     Lambiase et al. 2008, Galin et al. 2017 
 

Hydrocarbons- Mio-Pliocene clastics:  Redfield 1922, Wilford 1961, Schaar 1976, Rijks 1981,  
     Johnson et al. 1989, Ismail et al. 1995, Koopman and Schreurs 1996, 
     Carter et al. 1997, Mat-Zin and Swarbrick 1997, Schreurs 1997,  
     Graves and Swauger 1997, Tan et al. 1999, Bait 2003,  
     Darman and Damit 2003, Saller and Blake 2003, Ingram et al. 2004,  
     Jong et al. 2017, Kessler and Jong 2017, 2018 
 

Hydrocarbons- Luconia carbonate play:  Ho Kiam Fui 1978, Epting 1980, 1989, Doust 1981, Ho 1990, 
     Madon and Hassan 1999, Vahrenkamp et al. 1998, 2004,  
     Ho et al. 2003, Bracco et al. 2004, Zampetti et al. 2004,  
     Kob and Ali 2008, Chung and Ghosh 2017, Clark et al. 2017, 
      Janjuhah et al. 2017 
 
Mt Kinabalu granite   Collenette 1958, 1964, Roe 1964, Jacobson 1970,  
     Kasama et al. 1970, Vogt and Flower 1989, Hoppe 1990,  
     Hall et al. 2008, Sperber 2009, Swauger et al. 2000,  
     Cottam et al. 2010, 2013, Burton-Johnson et al. 2013, 2017 
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IV.4. Makassar Straits 
 

This sub-chapter IV.4 of Bibliography 7.0 contains 128 references to papers on the geology of the Makassar 
Straits area. 
 
Makassar Straits represents an Eocene rift system between East Kalimantan and West Sulawesi, which 
formed at the eastern margin of Sundaland, and in the process  probably separated a continental sliver terrane 
from this margin that is now West (and part of North?) Sulawesi.  
 
The deep water Makassar Straits basin today is a major faunal dividing line (Wallace's Line) in SE Asia, 
separating predominantly Asian flora and fauna to the West and Australian-type dominated fauna and flora in 
the East.  With water depths locally over 2000m, it is also the main pathway of deep waters flowing from the 
West Pacific Ocean to the NE Indian Ocean ('Indonesian Throughflow; see also Volume I). 
 

 
 

Figure IV.4.1. Regional tectonic map of Makassar Straits basins (Guntoro, in Darman and Sidi, 2000). 
 
   Rift sub-basins and transform faults 
The Makassar Straits represents an Eocene rift system and consists of two main sub-basins, North and South 
Makassar basins. The two main basins are separated by a major transform fault zone, the Paternoster or 
Adang Fault (Figure IV.4.1). In addition, two likely rift transform fault zone separate the North Makassar Basin 
from the Celebes Sea: the Sangkulirang fault at the South side the Mangkalihat Peninsula and the 
Mangkalihat Fault along the North side of the Mangkalihat Peninsula.  
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Several authors continue these Makassar Straits transforms across much or all of Borneo island (e.g. Fraser 
and Ichram 1999, etc.), but since these are rift transform faults there is no reason for them to continue into 
Kalimantan beyond the margin of the rifted zone. 
 
Two diagrammatic cross-sections of the South and North Makassar basins are shown in Figures IV.4.2 and 
IV.4.3. 
 

 
 

Figure IV.4.2. Regional W-E cross-section of South Makassar Straits, from SE Kalimantan (Meratus Range- Paternoster 
Platform) to the West Sulawesi Majene fold and thrust belt (Guntoro, in Darman and Sidi 2000). 

 

 
 

Figure IV.4.3. W-E cross-section across North Makassar Straits basin from the Mahakam Delta area to the 
West Sulawesi foldbelt-(Fraser et al: 2003).  (Note: despite significant Plio-Pleistocene compressional 
deformation at both sides of basin, there is no compression/ inversion in North Makassar basin basement, 
attesting to the structural rigidity; highly unusual if rifted accretionary crust). 

 
  Tectonic evolution of the Paleogene Makassar Straits rift system 
The Makassar Straits does not represent a tectonic suture, but it originated as a late Middle-Late Eocene rift 
basin, probably within Early Cretaceous-age accretionary-collisional crust at the SE margin of Borneo/ 
Sundaland. The Makassar Straits basins are probably underlain by highly extended Cretaceous accretionary 
crust, possibly with continental and Late Cretaceous magmatic arc components, while the North Makassar 
Basin may also include Eocene oceanic crust in the central parts.  
 
To the North the North Makassar Straits continues into the Celebes Sea, where late Middle Eocene oceanic 
crust was cored in the ODP 767 and 770 wells (Rangin and Silver 1991). The identical timing of rifting/ 
spreading and the geographic continuity of Makassar Strait and Celebes Sea make it extremely likely that 
these two basins had a common origin (e.g. Figure IV.4.4). 
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Figure IV.4.4. Part of Middle Eocene (40 Ma) plate reconstruction of Hall (1998, 2002), showing North 
Makassar Straits opening as westward continuation of the Celebes Sea- Philippine Sea 'back-arc' spreading 
system, behind the Indian Ocean Plate subduction zone (post-2008 R. Hall reconstructions no longer show 
Makassar Straits as part of Celebes Sea spreading). 

 
Makassar Straits and Celebes Sea therefore most likely represent a single Middle Eocene backarc extensional 
system behind a receding West Sulawesi continental margin magmatic arc, presumably during a period of 
subduction zone rollback. This scenario was probably similar to those depicted in the 40 Ma plate 
reconstruction of Hall (1998, 2002; Figure IV.4.4) (not Hall 2008, 2009, 2012 and the 46 Ma reconstruction of 
Harris (2011; Figure IV.4.5).  
 

 
 

Figure IV.4.5. Diagrammatic reconstruction of Sundaland margin in Middle Eocene (46 Ma) (Harris 2011). 
Showing Makassar Straits- Celebes Sea opening behind the Great Indonesian Arc (Indian Ocean/ 
Cenotethys subduction zone). Sumba and West Sulawesi are parts of the Arc, the Banda Terrane of Timor 
(BT) mainly part of the forearc. 
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However, these scenarios do not show the possibility of a wider North and South Makassar Straits oceanic 
basin, and do not honor paleomagnetic data that suggest ~40°of counterclockwise rotation of SW Sulawesi 
since Middle Miocene (Sasajima et al. 1978, 1980, 1981, Van Leeuwen 1981, Panjaitan 2009; still continuing 
today at ~1.4°/Myr CCW; Socquet et al. 2006), which would support an originally wider Middle-Late Eocene 
oceanic basin that is now partially closed. 
The West Sulawesi Middle Eocene arc was part of the 'Great Indonesian Arc' of Harris (2006, 2011), that 
formed a continental margin arc along the margin of Sundaland before mid-Eocene rollback, and continued 
East into Eocene arc terranes, the remnants of which are now in the East Philippines and possibly farther East 
in New Guinea/ SW Pacific. 
 
Analogous to the process opening of other marginal basins during subduction rollback, this process started 
with 'arc-splitting', and separated the forearc of the Great Indonesian Arc from the East Sundaland/Borneo 
margin. This then formed a sliver terrane that is now West Sulawesi (e.g. Murphy 1976), and probably also the 
Sumba block and the Banda Terrane of Timor (Harris 2011).  
 
 
  Neogene closing of the Makassar Straits rift basin? 
The width of the Eocene-Oligocene Makassar Straits deep rift basin has probably been reduced by: 
1. Eastward progradation of the East Kalimantan (Kutai Basin) delta systems. Some authors have argued that 

part of the Mahakam Delta system overlies Makassar Straits oceanic crust (or a failed arm of a triple junction 
in the Makassar Straits rift system); 

2. West-directed thrusting of the Majene fold-thrust belt system along the West Sulawesi margin (Figures 
IV.4.2 and 3). Offshore seismic data suggest significant shortening in accretionary prism-style imbrication, 
possibly reflecting young, short-lived Eastward subduction of Makassar Straits crust under West Sulawesi 
(e.g. Sukamto 1978, Pubellier et al. 2005; Figures IV.4.6 and 7). 

3. Left lateral motion along the Palu Kuro fault of NW Sulawesi in the northern part of Makassar Straits is 
rotating the NW and North Arms of Sulawesi to the NW, modifying the NE margin of the North Makassar 
Straits basin, as well as the southern margin of the adjacent Celebes Sea (where >400km of recent 
subduction is generally accepted). 

 

 
 

Figure IV.4.6. One of the first and one of the few authors to suggest a young, East dipping subduction zone in 
eastern Makassar Straits was Sukamto (1978). 
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An interesting exercise by Pubellier et al. (2005) showed that if today's measured GPS convergence rates 
between West Sulawesi and Borneo have been constant for the last 10 million years, half of the original North 
Makassar Straits basin has already been consumed under the West Sulawesi foldbelt (Figure IV.4.7). 
 

 
 

Figure IV.4.7. Plate position restoration of Sulawesi area at 10 Ma (LateMiocene) from 'backtracking' present-
day GPS plate motions (Pubellier et al. 2005; DOTSEA project), suggesting the North Makassar Straits 
basin was twice the width of today. Yellow = areas of consumed (oceanic?) crust. 
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  Oceanic versus extended continental crust in North Makassar Basin 
There is ongoing debate on whether and how much of Makassar Straits is underlain by oceanic crust versus 
highly extended continental crust (e.g. discussions in Hall et al. 2009, Satyana 2015): 
1. Extended continental crust: in the South Makassar Straits basin seismic and well data clearly support an 

underlying Sundaland continental crust with major rifting in Middle Eocene- Oligocene time for much or all of 
South Makassar Straits Basin 

   - seismic data show large rotated fault blocks, some with young inversion of Eocene normal faults 
    - many wells penetrated locally thick non-marine Eocene rift sediments in lows and Late Eocene- Oligocene 

reefal limestones buildups on highs; 
  - analysis of basin subsidence was supposed to indicate that the South Makassar Basin is underlain by 

substantially thinned continental crust (average thickness ~15 km; Situmorang 1982); (however, Situmorang 
(1989) modeled a zone of low gravity in the center of South Makassar basin East of the Paternoster Platform 
as a trough with crustal thickness of ~8-9 km, which is remarkably close to oceanic crustal thickness. 

2. Oceanic crust: in the North Makassar Straits basement was suggested to be oceanic crust by Katili (1978), 
Hamilton (1979), Hall (1995, 1998) and others. This is supported by: 

   - gravity data modeling and flexural backstripping in the Mahakam Delta area/ North Makassar Straits 
suggest crust of high flexural rigidity and at depths corresponding best to oceanic crust of Middle Eocene 
age (Schwartz et al. 1973, Cloke 1997, Cloke et al. 1999, Guntoro 1999, Calvert 2000).  

 
After drilling the only basement penetration in the northern part of North Makassar Straits (Rangkong 1 well, 
2009) some consensus appeared to be emerging that this part of the basin still represented thinned 
continental crust (Bacheller et al. 2011, Satyana 2015). However, despite some unpublished igneous and 
organic geochemical data that supposedly argue against oceanic crust (Bacheller et al. 2011), the Rangkong 1 
well has all the characteristics of an oceanic seamount formed in deep water prior to latest Middle Eocene. It 
penetrated a hydrothermally altered volcanic section of zeolite-rich basalts, directly overlain by a thin series of 
late Middle Eocene- Recent bathyal sediments, identical to ODP Site 767 to the NE in the Celebes Sea, which 
cored undisputed marginal basin oceanic crust and pelagic sediments of the same age (Rangin et al. 1990).  
 
The Paleogene stratigraphic succession of Rangkong 1 is very different from wells further South, most of 
which are on undisputed extended continental crust, and that exhibit the typical deepening-upward continental 
rift-basin stratigraphic succession (weathered pre- Middle Eocene basement, overlain by fluvial-lacustrine 
deposits, followed by shallow marine transgression which locally includes reefal carbonates, and finally deep 
marine deposits). 
 

 
 

Figure IV.4.8. N-S cross-section of the Celebes Sea basin North of North Sulawesi (Schluter et al., 
2001),showing Middle Eocene basaltic oceanic crust with volcanic seamounts, ridges and hints of rotated 
fault blocks/ half-grabens. A well-developed accretionary prism formed during subduction of Celebes Sea 
crust under the North Arm of Sulawesi (seismic tomography suggest  >400 km of Celebes Sea crust was 
already subducted). All very similar to North Makassar Straits. 

 
The Rangkong 1 well may still be interpreted as an Eocene volcanic edificed formed on marginal basin 
oceanic crust, that is overlain by continuous deep marine Late Eocene- Recent sediment succession. This 
would make the North Makassar Basin a continuation of the Eocene oceanic marginal basin of the Celebes 
Sea.  
 
The original Makassar Straits- Celebes Sea (- Philippine Sea?) rift and oceanic spreading system widened in 
NE (originally E?) direction, and may have looked similar to the South China Sea today, before it was partly 
closed on three sides by later subduction..  
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  Makassar Straits Oil and Gas 
The three main hydrocarbon plays in and along the Makassar Straits are, in order of importance: 
1. Miocene- Pliocene delta systems in the North Makassar Basin along the East Kalimantan margin 

(Mahakam-Kutai, Tarakan Basins): with numerous large onshore and offshore discoveries, mainly in young 
anticlines in Miocene- Pliocene fluvial-deltaic deposits; 

2. Plio-Pleistocene deep water submarine fans and slope channels sandstone reservoirs off the East 
Kalimantan margin. These are relatively small discoveries of biogenic gas, sourced from sandstones rich in 
delta-derived plant material. Until now this play is limited to the western slope and basin margin of the North 
Makassar Straits basin, in front of the East Kalimantan delta systems. Fields include West Seno, Ganal, 
Merah Besar, Gendalo and Ranggas. (Dunham 2016); 

3. The 'traditional' Sundaland Paleogene rift-basin plays in South Makassar Straits, in Oligo-Miocene post-rift 
fluvio-deltaic clastics and overlying carbonate buildups. Several relatively small oil and gas fields (Makassar 
Straits/ Takatuka gas field) 

 
 
Some suggested reading- Makassar Straits  (not a complete listing of all relevant papers) 
 

Tectonics:    Hamilton 1979, Burollet and Salle 1981, Situmorang 1977, 1982, 1989,  
    Untung et al. 1985, Cloke 1997, Cloke et al. 1999, 
    Fraser and Ichram 1999, Guntoro 1999, 2000, Wijaya and Kusnida 2009,  
    Moss et al. 2000, Fraser et al. 2003, Lin et al 2005,  
    Nur'Aini et al. 2005, Puspita et al. 2005, Hall et al. 2009, Courel et al. 2011,  
    Baillie and Decker 2012, Satyana et al. 2012, Lunt and Van Gorsel 2013, 
    Satyana 2015, Bernando et al. 2017 
 

Deep-water oil-gas exploration:  Lumadyo 1999, Musgrove et al. 1999, Saller et al. 2000,  
    Guritno et al. 2003, McKee and Dunham 2006, Sawada et al. 2007, 
     Sugiaman et al. 2007, Heri et al. 2009, Siregar et al. 2010, 
    Bacheller et al. 2011, Satyana 2015, Dunham 2016. 



Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 27
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IV.1. Kalimantan and Borneo General 
 

Abidin, H.Z. (1996)- Hydrothermal fluid constraints on the Muyup gold deposit, East Kalimantan. J. Geologi 
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pillow basalts, gabbro, dunite, pyroxenite peroditite and plagiogranite represents incomplete ophiolite 
assemblage. Chemistry suggests formation in island-arc environment. M Cretaceous (116-95 Ma; Aptian-
Cenomanian) radiometric ages of plagiogranite and metadiabase. Ophiolite emplacement result of collision of 
Eurasian and Pacific Ocean plates) 
 
Harrison, T. (1975)- Tektites as "date markers" in Borneo and elsewhere. Asian Perspectives 18, 1, p. 61-63. 
(The only place in North Borneo with tektites is NW coastal region 20 miles from Brunei city, at base of 
Jerudong Beds, and K-Ar dated as 730,000 BP by Zahringer (1963). However, associated wood much younger, 
so tektites may be reworked) 
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bearing clastics and carbonates, Oligo-Miocene Lepidocyclina limestones, overlain by Globigerina marls, then 
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(Plio-Pleistocene volcanics common along Kalimantan- Sarawak border. Matulang Fm basalts and basaltic 
andesites previously interpreted as intraplate magmatism. Geochemistry suggest mixing of deep mantle source 
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distribution of Cretaceous- Recent volcanic and plutonic rocks in Kalimantan, tectonic history and associated 
mineral deposits (see more detail under chapters)) 
 
Hartono, U. (2012)- Cretaceous arc magmatism. In: U. Hartono (ed.) Magmatism in Kalimantan, Centre for 
Geological Survey, Geological Agency, Bandung, Spec. Publ., p. 67-114. 
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discovered: E Kalimantan (Kelian, Muyup, Tasan, Busang, Seruyung, Jelai), C Kalimantan (Masupa Ria, Mt. 
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Sintang intrusives(>150) and Malasan volcanics in central parts (incl. common 'adakitic' rocks) (arc 
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Evolusi magmatik Kalimantan Selatan, Geol. Res. Dev. Centre (GRDC), Bandung, Spec. Publ. 23, p. 53-74. 
(Review of volcanic rocks, Meratus Mts, SE Kalimantan) 
 
Hartono, U., S. Permanadewi & M.H.J. Dirk (1997)- Petrology and geochemistry of the Tertiary volcanic and 
subvolcanic rocks, South Kalimantan. Proc. 26th Ann. Conv. Indon. Assoc. Geol. (IAGI), Jakarta, p. 419-427. 
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surface in E-M Tertiary)) 
 
Hartono, U. & I. Saefudin (2000)- Evolusi magmatik. In: U. Hartono, R. Sukamto et al. (eds.) (2000)- Evolusi 
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(Cretaceous volcanics of Haruyan Fm in Meratus Mts and in Pulau Laut mostly porphyritic andesites, 
characteristic of subduction arc volcanism. Paleogene basaltic rocks along strike-slip faults on Pulau Laut 
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Kalimantan, 1: 250,000, Quad. 1515. Geol. Res. Dev. Centre (GRDC), Bandung. 
(S Kalimantan geologic map. S margin of Schwaner Mts. Oldest rocks ?Triassic Kuayan Fm andesitic 
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melanges. Both basins with coal seams. Uplift of Semitau High (Boyan Melange) along backthrusts during 
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(Includes NE part of Meratus Range. With in SW part of Range Batanglai granite (K/Ar age 115 Ma) overlain 
by Aptian Batununggal Fm Orbitolina limestone, Late Cretaceous Haruyan Fm basaltic lavas and >2000m 
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unconformably overlain by Oligocene-Miocene Naintupo Fm clastics with limestone intercalations (with 
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Valanginian in W Pacific ODP sites; Matsuoka (1992); Stylatractus ovatus n.sp. = Sphaerostylus lanceola= 
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used here to build tectonic model differ from current interpretations; JTvG)) 
 
Hutchison, C.S. (1987)- Stratigraphic-tectonic model for Eastern Borneo. GEOSEA 6 Conference, Jakarta, p.  
 
Hutchison, C.S. (1988)- Stratigraphic-tectonic model for Eastern Borneo. Bull. Geol. Soc. Malaysia 22, p. 135-
151. 
(online at: https://gsmpubl.files.wordpress.com/2014/09/bgsm1988007.pdf) 
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outcrop, between Gunung Bentok, G, Sanggan and G, Melangsar. Ammonite most similar to E Liassic 
Aegoceras ziphus, but here described as Aegoceras borneense n.sp.) 
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12, 17 and 24 carats found at Danau Pumpung, S of Cempaka. Yellowish color, octohedral shape) 
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Discorbina canaliculata (or Rosalina linnei= Globotruncana). Jurassic limestone of Bau, Sarawak at N 60° W 
(Krol's data questioned by Wing Easton (1929), Mijningenieur 10, 12, p. 271-272)) 
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(High-P metamorphic rocks common in Cretaceous accretionary complexes of Java, Sulawesi, SE Kalimantan. 
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island 7.6- 8.3 Ma) 
 
Pieters, P.E. & S. Supriatna (1990)- Late Cretaceous- Early Tertiary continent- continent collision in Borneo. 
In: T.J. Wiley et al. (eds.) Terrane analysis of China and the Pacific Rim, Circum-Pacific Council Energy and 
Mineral Resources, Earth Science Series, 13, p. 193-194. 
 
Pieters, P.E. & S. Supriatna (1990)- Geological map of the West, Central and East Kalimantan Area, 1: 
1000,000. Geol. Res. Dev. Centre (GRDC), Bandung, Indonesia. 
(Includes 91-80 Ma radiometric age for Sukadana Granite) 
 
Pieters, P.E., Surono & Y. Noya (1993)- Geological map of the Nangaobat Sheet area, Kalimantan 1:250,000. 
Geol. Res. Dev. Centre (GRDC), Bandung. 



Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 69

 
Pieters, P.E., Surono & Y. Noya (1993)- Geology of the Putussibau Sheet, Kalimantan 1:250,000. Geol. Res. 
Dev. Centre (GRDC), Bandung. 
(C Kalimantan map sheet, showing Permo-Triassic Busang Complex igneous and metamorphic rocks, overlain 
by folded Cretaceous Selangkai Gp sediments, unconformably overlain by near-horizontal Late Eocene 
sediments. In North Kapuas and Embaluh melange with Danua ultramafics. Numerous Late Oligocene- E 
Miocene Sintang andesite intrusives, etc.) 
 
Posewitz, T.A.K. (1883)- Geologische Notizen aus Central-Borneo (das Tertiare Hugelland bei Teweh). 
Natuurkundig Tijdschrift Nederlandsch-Indie 43, p. 169-175. 
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with calc-alkaline volcanics dated between 87-72 Ma. Eocene (and older?) extensional grabens with paralic, 
then marine deposits of Tanjung Fm. Middle Miocene compression, tied to Sula-Sulawesi collision, formed most 
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(IAGI), Bandung, 1, p. 136.  (Abstract only) 
 
Sanyoto, P. & P.E. Pieters (1993)- Geological map of the Pontianak/Nangataman Sheet area, Kalimantan, 
1314/1315, 1:250,000, Geol. Res. Dev. Centre (GRDC), Bandung. 



Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 74

(W Kalimantan map sheet with oldest rocks pre-Cretaceous Pinoh Metamorphics, Cretaceous granitoids and 
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oceanic slab, exhumed in Late Cretaceous due to buoyancy of thick subducted Paternoster continent after 
oceanic front broke off. Lack of deformation on seismic data from S Makassar Strait and Paternoster terrane 
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Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 76

 
Schmutzer, J.I.J.M. (1910)- Bijdrage tot de kennis der postcenomane hypoabyssische en effusieve gesteenten 
van het Westelijke Muller gebergte in Centraal Borneo, Doctoral Thesis Delft, Amsterdam, p. 1-214. 
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(Adakites refer to group of silicic arc igneous-volcanic rocks primarily produced by direct melting of basaltic 
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youngest date (Burdigalian) interpreted as emplacement age. Runcing Rhyolite porphyry 3 age populations 
between 19.3- 20.8 Ma. Kelian and Magerang andesites short interval of emplacement (0.5- 1 Ma)) 
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Setiabudi, B.T. (2002)-Geochemistry of the igneous suite of the Kelian region, East Kalimantan, Indonesia: 
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first stage may be glaucophane - epidote assemblage (1.7-1.0 GPa, T 300-550 °C; maximum pressure limit of 
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°C, 1.1-1.5 GPa; albite epidote amphibolite-facies corresponding to depth of 50-60 km); (3) retrograde stage 
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(Petrology of deep marine Late Cretaceous -E Eocene Mentarang Fm sandstone of Embaluh Group in Longbia 
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Setijadji, L.D. (2009)- Alluvial gold in Central Kalimantan: its mode of occurrence, source and consequences 
for primary deposits. Proc. 38th Ann. Conv. Indon. Assoc. Geol. (IAGI), Semarang, 1p. (Abstract only) 
(Alluvial gold deposits extensively distributed in C Kalimantan. Most deposits worked as small-scale traditional 
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(1) Bukit Besi area areally restricted, thick-bedded-massive hematite ores in lower part of Cretaceous 
magmatic complex (produced by submarine volcanism) and (2) Birai area metamorphosed, folded specularite 
ores within Triassic Pinoh Fm meta-sedimentary belt. Some mineralization smilar to Banded Iron Ore Fm) 
 
Subiantoro, L., P. Widito & A. Marzuki (2003)- Sintesis geologi mineralisasi uranium di sektor Tanah Merah 
dan sekitarnya Kalimantan Barat. In: Kumpulan Laporan hasil penelitian Tahun 2003, Pusat Pengembangan 
Geologi Nuklir-Batan, p. 452-471. 



Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 84

(online at: http://digilib.batan.go.id/e-prosiding/File%20Prosiding/Geologi/Laporan_Pen._2004-
2006_PPGN_berkas_A/artikel/lilik_s_452.pdf 
('Synthesis of geology of uranium mineralization in the Tanah Merah area and surroundings, Kalan Basin, 
West Kalimantan'. Uranium in veins WNW -ESE trending fractures in Permian Nanga Pinoh Metamorphics. 
Uranium process tied to late-magmatic Sukadana granite of Cretaceous age?) 
 
Sudradjat, S.A. (1976)- Geological map of the Tewah Quadrangle, Central Kalimantan (scale 1 : 250,000). 
Geol. Survey Indonesia, Bandung. 
 
Sugiaman, F. & L. Andria (1999)- Devonian carbonate of Telen River, East Kalimantan. Berita Sedimentologi 
10, p. 18-19. 
(Devonian black limestones with Heliolites porosus coral, first reported by Witkamp (1925) and Rutten (1940, 
1943) from melange complex at N margin Kutai basin (blocks floating in black slate and turbiditic sandstones). 
May be blocks in Permian sandstone. Telen River sst also with Permian Neoschwagerid fusulinids (Darman & 
Sidi, 2000, Geology of Indonesia, p. 86)) 
 
Sugiaman, F., L. Andria, A.Y. Arief, Nurcahyo W.H., Meizarwin, S. Mujiyanto, A. Budianto & F.A. 
Wisanggono (2016)- Devonian Expedition 1989, Telen River area, Muara Wahau District, Kutei region, East 
Kalimantan. Geology Student Association 'GEA', Institut Teknologi Bandung (ITB), p. 1-141. 
(English edition of 1989 report on expedition to study Devonian limestone/fossils(oldest known rocks from W 
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Podocarpus imbricatus and Stenochlaena laurifolia helped locate Plio-Pleistocene boundary at ~400m. 
Uniform paleogeographical features below this depth and great variability of conditions above it. Indications of 
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614-634. 
(Regional compression reactivated basement extensional faults, inverting Paleogene depocenters as anticlines 
often flanked on one side by basement thrusts. Neogene section detached near top overpressured zone and 
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(Review of East Kalimantan Barito, Kutei and Tarakan basins, all with M Eocene - U Oligocene Paleogene 
sediments. M Eocene dominated by fluvial settings, U Eocene common coastal to shallow shelf deposits. 
Carbonates developed in Oligocene in N and S; in Kutei Basin mainly shelf to bathyal clastics) 
 
Darman, H. & K. Handoyo (2006)- "Deltaic” reservoir characteristics of giant fields of the Kutei and Baram 
Basins, Borneo. AAPG 2006 Int. Conf. Exhibition, Perth 2006, Search and Discovery Art. 20191 (2013), 6p.  
(Abstract and Presentation) 
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(Giant fields in two basins surrounding Borneo, Baram and Kutei, producing oil and gas from Miocene deltaic- 
shallow marine sandstones. Sandstones generally quartz dominated and derived from central part of Borneo. 
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and pervasive diagenetic feature is neomorphic alteration and replacement of metastable bioclasts and micritic 
matrix, together with calcitisation of pore spaces. Burial fluids with marine character inferred as parent 
diagenetic fluid, since stable-isotope compositions for neomorphic spar consistent with precipitation from SE 
Asian Oligocene-Miocene seawater in burial environment) 
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Mamuaya, J.M.B., E. Biantoro & R. Gir (1995)- The trace of sandstone distribution of Q layers using seismic 
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(E Kutai Basin five deposystems: Pleistocene- Recent Mahakam Group (deltaic Handil Dua Fm to W, marine 
Attaka Formation to E); M Miocene- Pliocene Kampong Baru Group (deltaic Tanjung Batu Fm to W, marine 
Sepinggan Fm to E); M Miocene Balikpapan Group (uppermost carbonate to marine clastic Klandasan Tongue 
of Gelingseh Fm and paralic-deltaic Mentawir Fm); E-M Miocene Bebulu Group (carbonate Maruat Fm and 
deeper water clastic and carbonate Pulau Balang Fm) and Late Oligocene- E Miocene Pamaluan Fm) 
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strontium isotope stratigraphy, cyclostratigraphy and paleomagnetic rotations). Mahakam Delta cyclic 
sediment alternations match Earth’s orbital oscillations (20, 40 and 100 kyr cyclicity in M Miocene, 15-11Ma). 
Paleomag work on Eocene- Miocene sediments indicates Borneo island probably did not rotate drastically 
since at least ~40 Ma, Late Eocene, but data from Cretaceous basalts do suggest ~40° CCW rotation) 
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annulatus). Mahakam Delta went through major phase of buildout and progradation during M and earliest Late 
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Miocene of Borneo. Earth Planetary Sci. Letters 472, p. 229-240. 
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Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 146

('Diagenesis and source of sandstone of the Lati formation in the Berau Region, East Kalimantan, based on 
petrographic data'. MMiocene Lati Fm sandstones of NE Kalimantan classified as litharenites and wackes. 
Provenance mainly from granitic rocks, with transport to SE (see also Maryanto 2013)) 
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('Stratigraphy and occurrence of coal of Lati Formation in the Berau area, E Kalimantan'. M Miocene Lati Fm 
up to 400m thick and deposited in delta plain- fluvial swamps. Coal seams locally developed in middle part of 
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and metamorphics. Transport directions to S and E) 
 
Maryanto, S. (2016)- Sedimentologi batugamping Formasi Berai gunung talikur dan sekitarnya kabupaten 
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(online at: http://kiosk.geology.esdm.go.id/artikel/pdf/sedimentologi...) 
('Limestone sedimentology of the Berai Formation at the Talikur Mountain and its surrounding area, Tapin 
Regency, South Kalimantan based on petrographic data'. Late Oligocene- E Miocene Berai Fm in NW foothills 
of Meratus Range ~75m thick with several reefal environments in overall transgressive situation (with pictures 
of Borelis pygmaeus, Heterostegina borneensis) 
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('The mechanism of deposition of Tertiary sedimentary rocks early in the Tewah area, Gunung Mas, Central 
Kalimantan: relation with coal formation'. Study of Late Eocene Tanjung Fm in C Kalimantan with basal 
alluvial fan deposits grading upward into fluvial flood plain with 10-80cm thick coal seams in upper part) 
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Sumber Daya Geologi 15, 4 (150), p. 64-81. 
('Depositional environment of coal-bearing Warukin formation in the Kuala Kurun- Hulu Manyangan, River 
section, Gunung Mas, Central Kalimantan'. On 500m thick M-L Miocene coal-bearing deposits in C 
Kalimantan. At least 8 seams, coals subbituminous with vitrinite reflectance 0.52-0.55% (=~2km of sediment 
removed?; JTvG), 9-11% water, etc. Associated with quartz-rich sandstones) 
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Formasi Lati di lintasan Lati, Berau, Kalimantan Timur. J. Sumber Daya Geologi 15, 4 (150), p. 33-48. 
('Sedimentology of rocks below the coals of the (M Miocene) Lati Fm in the Lati section, Berau, E Kalimantan'. 
Deposition of tide-dominated delta in E-M Miocene) 
 
Maryanto, S. & T. Sihombing (2001)- Stratigrafi Paleogen daerah Kalimantan Selatan: kaitannya dengan 
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(’Paleogene stratigraphy of S Kalimantan’. Study of End-Eocene coal-bearing Tanjung Fm in SE Kalimantan. 
Max. thickness of coal seams in Middle Tanjung Fm is 340 cm, deposited in fluvial- delta plain facies) 
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(New opinions on Barito basin. Tanjung Field structure not young thrust fold, but long-lived anticlinal 
structure, first folding and initial trap formation in Early Oligocene and again in late M Miocene. Also Plio-
Pleistocene tectonic pulse associated with Meratus Mts uplift, with opposing sets of thrust faults) 
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(Elf-Aquitaine basin modelling study of unnamed basin, 'offshore north of Kalimantan'. (Location unknown, so 
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(Elf-Aquitaine study of unnamed basin 'offshore north of Kalimantan', in young deltaic environment (more 
information from mystery basin; JTvG)) 
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unconformity surfaces as evidence to tectonic re-activation- case study in Tarakan sub-basin. Proc. Joint Conv. 
HAGI-IAGI-IAFMI-IATMI, Balikpapan, JCB2015-390, 5p. 
(Tarakan basin overall E-ward prograding delta system complicated by (1) sourcing by multiple feeder rivers 
(proto-Sesayap, Sesanip and others) and (2) angular unconformities within delta deposits caused by several 
tectonic cycles. Late Oligocene uplift of Kucing High, Late Miocene uplift E of Kucing High (Simenggaris area, 
etc.; creating angular unconformity between Santul and Tarakan Fms), and Pleistocene renewed uplift in same 
area and folding of present day Bunyu, Tarakan and Ahus structures) 
 
McClay, K., T. Dooley, A. Ferguson & J. Poblet (2000)- Tectonic evolution of the Sanga Sanga Block, 
Mahakam Delta, Kalimantan, Indonesia. American Assoc. Petrol. Geol. (AAPG) Bull. 84, p. 765-786. 
(online at: http://www.searchanddiscovery.com/documents/mcclay/images/00_0765.pdf) 
(Sanga Sanga Block four large fields in M-U Miocene deltaic sandstones, in NE-trending Mahakam fold belt, 
characterized by long, tight, faulted anticlines and broad synclines. Anticlines cored by overpressured shales 
and formed by reactivation of early delta-top extensional growth faults. Change from gravity-driven extension 
to contraction at ~14 Ma (Calvert 2003: ~10.5 Ma inversion event in Kutei basin tied to collision of Banggai-
Sula microcontinent with E Sulawesi, but had already started in E Miocene) 
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(Early 1980's exploration and development by BHP of Eocene coal in Pasir (Asem Asem) basin, E of Meratus 
Mts. Eocene coal measures remarkably uniform over area of 20,000 km2. Coal in one major interval in lower 
part of Tanjung Fm, total thickness ~13m, with thin bands of claystone. One thin (0.5-1.5m) but persistent coal 
horizon 50-100m above main horizon. One thin (1-6m) limestone bed rich in Discocyclina, 100+m above coal 
measures, could be traced over >100km in N-S direction) 
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(online at: https://www.e-periodica.ch/digbib/view?pid=egh-001:1946:39#325) 
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(‘Sigmoilina personata n.sp., an index species from the Eocene of SE Borneo and Java’. Description of new 
small miliolid Sigmoilina personata, an index species for Upper Eocene in SE Kalimantan (Asem Asem and 
many other E Kalimantan localities) and C Java (Nanggulan)) 
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Helvetiae 39, p. 302-309. 
(online at: http://retro.seals.ch/digbib/view?pid=egh-001:1946:39::329) 
('Lepidocyclina crucifera new species from the Burdigalian of E Kalimantan'. Stellate and advanced 
nephrolepidine Lepidocyclina with four rays from Sungai Mandai, Berau area. Associated larger foram 
assemblage includes Miogypsina and Miogypsinoides and suggests zone Tf1, Burdigalian) 
 
Mohler, W.A. (1948)- Uber das Vorkommen von Alveolina und Neoalveolina in Borneo. Eclogae Geol. 
Helvetiae 41, 2, p. 321-329. 
(online at: https://www.e-periodica.ch/digbib/view?pid=egh-001:1948:41#335) 
('On the occurrence of Alveolina and Neoalveolina in Kalimantan'. Eocene Alveolina rel. common in NE 
Kalimantan, but not S of Sangkulirang Bay. Also common in Lutetian, M Eocene (Ta), but not in Priabonian. 
Neoalveolina (N. pygmaeus group= Borelis; JTvG) first occurs at base of Tc/ Oligocene, commonly associated 
with Nummulites fichteli) 
 
Mohler, W.A. (1949)- Flosculinella reicheli n.sp. aus dem Tertiar e5 von Borneo. Eclogae Geol. Helvetiae 42, 
2, p. 521-527. 
(online at: https://www.e-periodica.ch/digbib/view?pid=egh-001:1949:42#540) 
Flosculinella reicheli, a new species of globular flosculinellid from foram-rich marl of Te5/Burdigalian age, in 
Hajup rubber plantation N of Tanjung, Hulu-Sungei area, N Barito basin, E Kalimantan) 
 
Monthioux, M., P. Landais & J.C. Monin (1985)- Comparison between natural and artificial maturation series 
of humic coals from the Mahakam delta, Indonesia. Organic Geochem. 8, 4, p. 275-292. 
(Laboratory simulation of in-situ hydrocarbon formation from kerogen, comparing Type III-humic organic 
matter from Mahakam delta to artificial and natural coal series. Natural maturation simulated better when 
pyrolysis performed under confined conditions) 
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maturation series of Mahakam delta coals. Organic Geochem. 10, p. 299-311. 
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Moore, T.A., M. Bowe & C. Nas (2014)- High heat flow effects on a coalbed methane reservoir, East 
Kalimantan (Borneo), Indonesia. Int. J. Coal Geology 131, p. 7-31. 
(Miocene Balikpapan Fm in Sangatta, E Kalimantan, >1500m thick with common coal seams, <1- >5m thick, 
and distributed throughout section. Measured gas <1- 13 m3/t, increasing downhole in cores. Sangatta area 
higher geothermal gradient (50 °C/km) than most of E Kalimantan, especially near Pinang Dome in SW. Gas in 
higher rank area could be thermogenic, while gas isotopes from well away from Pinang Dome indicate 
biogenic origin) 
 
Moore, T.A. & J.C. Ferm (1988)- A modification of procedures for petrographic analysis of Tertiary Indonesian 
coals. J. Southeast Asian Earth Sci. 2, 3-4, p. 175-183. 
(Plant parts and tissues in SE Kalimantan Eocene coals classified on basis of morphology and degree of 
degradation. Highest concentration and best preservation of plant parts and tissues in banded coal) 
 
Moore, T.A. & J.C. Ferm (1992)- Composition and grain size of an Eocene coal bed in southeastern 
Kalimantan, Indonesia. Int. J. Coal Geology 21, 1-2, p. 1-30. 
(Eocene coal in SE Kalimantan (Asem Asem) composed of plant parts and tissues in matrix of fine-grained 
particulate and amorphous material. Plant parts consists of stems, roots and leaves. Amorphous matrix consists 
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of unstructured humic gels and bitumen. Bright banded coal types contain greatest proportion of well-preserved 
plant parts. Absence of large (>2mm) plant material and roots in Eocene coal different from Miocene lignite 
and Holocene peat. Eocene coal formed from palms and ferns which are easily degraded, younger lignite and 
peat formed from woody angiosperms more resistant to decay) 
 
Moore, T.A., J.C. Ferm & G.A. Weisenfluh (1990)- Relationship of megascopic coal types to quality variation 
within Eocene-age, Indonesian coal beds. Int. J. Coal Geology 16, p. 147-149.  (Abstract) 
(Mineable deposits (>1 m) of Eocene subbituminous-A rank coal in SE Kalimantan variable quality. Occur in 
podlike bodies ~3×3 km in areal extent. Four major types. Bright coal types low in ash (6-14%). Bright, banded 
coal types composed of well-preserved plant tissues (20-35%) and moderately high HGI (35-38). Bright, non-
banded coal lower of preserved plant structures (<15%) and lower HGI (30-35). Dull coal types higher ash 
(15-35%) and HGI (35-40). Sulfur content highest at top of coal beds, associated with overlying marine and 
brackish water sediments. Thicker, unsplit portions of seams composed of bright, low-ash coal. Dull, high-ash 
coal types occur in thinner, split benches of coal body) 
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place for Kalimantan, Indonesia. In: N.I. Basuki & S. Prihatmoko (eds.) Proc. Kalimantan coal and mineral 
resources, MGEI-IAGI Seminar, Balikpapan 2010, p. 61-71. 
(Preliminary study of Eocene and Miocene coal in Asem-Asem area indicates 253 BCF gas in place (P50)) 
 
Moore, T.A. & R.E. Hilbert (1992)- Petrographic and anatomical characteristics of plant material from two peat 
deposits of Holocene and Miocene age, Kalimantan, Indonesia. Review Palaeobotany Palynology 72, p. 199-
227. 
(Kalimantan Holocene and Miocene peats two types of organic material: plant organs/tissues and fine-grained 
matrix (cell walls and fillings, fungal remains, spores-pollen, resin). Some matrix material amorphous) 
 
Moore, T.A., J.C. Shearer & S.L. Miller (1996)- Fungal origin of oxidised plant material in the Palangkaraya 
peat deposit, Kalimantan Tengah, Indonesia: implications for 'inertinite' formation in coal. Int. J. Coal Geology 
30, p. 1-23. 
(Palangkaraya extensive surface peat layer 0-6 m thick. Common oxidised plant material formed from fungal 
alteration) 
 
Morley, R.J., J. Decker, H.P. Morley & S. Smith (2006)- Development of high resolution biostratigraphic 
framework for Kutei Basin. Proc. Int. IPA Geosci. Conf. Exhib., Jakarta 2006, PG 27, 6p. 
(28 sequences identified in M Miocene- Pleistocene of W Makassar Straits) 
 
Morley, R.J. & H.P. Morley (2010)- Neogene climate history of the Makassar Straits, with emphasis on the the 
Attaka region, East Kalimantan, Indonesia. Proc. 34th Ann. Conv. Indon. Petroleum Assoc. (IPA), Jakarta, 
IPA10-G-208, 17p.  
(Reconstruction of M Miocene- Recent Neogene climate history of E Kalimantan, based on Quaternary 
Makassar Straits cores and Attaka field well samples, and compared to Natuna and Malay basins. Everwet 
tropical climate since Late Miocene. Some intervals with evidence for 100 ka eccentricity cycles) 
 
Moss, S.J. (1998)- Embaluh Group turbidites in Kalimantan- evolution of a remnant oceanic basin in Borneo 
during the Late Cretaceous to Paleogene. J. Geol. Soc. London 195, p. 509-524. 
(Turbidites outcrops in NW Borneo: Embaluh Group in Kalimantan and Rajang Group in Sarawak. Previous 
interpretation of Late Cretaceous- Paleogene deep marine deposition and deformation in accretionary prism 
implies S-dipping thrusts, N-ward stratigraphic younging, existence of arc- trench system and deformation and 
metamorphism of turbidites. New fieldwork established S-ward stratigraphic younging in Kalimantan, no 
evidence for S-dipping thrusts, metamorphism and accretionary complex-related deformation. Bulk of Rajang-
Embaluh Gp postdates inboard subduction-related magmatism. Rajang-Embaluh Group turbidites formed in 
post-collisional foreland basin or remnant ocean basin. Lack of identifiable mountain belt and linked thrust 
system, and probable oceanic affinity of crust beneath Rajang-Embaluh Group basin favor latter) 
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Moss, S.J., A. Carter, S. Baker & A.J. Hurford (1998)- A Late Oligocene tectono-volcanic event in East 
Kalimantan and the implications for tectonics and sedimentation in Borneo. J. Geol. Soc. London 155, 1, p. 
177-192. 
N Kutai Basin rapid Late Oligocene (~25 Ma) cooling of Late Cretaceous sandstone, E Miocene arc volcanism 
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Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 162

lowstand clinoforms downlap irregular surface of transgressive carbonate bioherms. Both depocenters are 
multilobate) 
 
Roberts, H.H., J. Sydow, R. Fillon & B. Kohl (2003)- Late Quaternary shelf-edge deltas from Northeastern Gulf 
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Roberts, H.H., J. Sydow, J. Robalin & R. Fillon (2000)- A comparison of two Late Pleistocene shelf-edge deltas 
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Indonesia. Proc. 7th Ann. Conv. Indon. Petroleum Assoc. (IPA), Jakarta, 1, p. 225-252. 
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Kalimantan Paleogene carbonate development on Barito and Paternoster platforms. Isopach maps suggest 
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(online at: www.repository.naturalis.nl/document/552393) 
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(online at: www.dwc.knaw.nl/DL/publications/PU00012397.pdf) 
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(Unusual co-occurrence of (Eocene) Discocyclina/ Biplanispira and Lepidocyclina (Nephrolepidina and 
Eulepidina) in sample from N Borneo; possibly Neogene age with reworked Eocene) 
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(M Miocene deltaics in Sangatta Field suggest Sangatta delta system separate from Mahakam Delta to S) 
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Sallee, J.E. & B.R.Wood (1984)- Use of microresistivity from the dipmeter to improve formation evaluation in 
thin sands, Northeast Kalimantan, Indonesia. J. Petroleum Technology 36, 9, p. 1535-1544. 
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time. Looks like solid biostratigraphic and Sr-isotope age control, but little supporting data included) 
 
Saller, A., R. Armin, L.O. Ichram & C. Glenn-Sullivan (1993)- Sequence stratigraphy of aggrading and 
backstepping carbonate shelves, Oligocene, Central Kalimantan, Indonesia. In: R.G. Loucks & J.F. Sarg (eds.) 
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margin. Greater porosity (5-13%) than platform interior because more grainstone and more dissolution by 
acidic waters from compacting basinal shales near platform margin; (3) platform margin and slope) 
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of M Miocene deltaic clastics in two coarsening-upward successions. E Miocene unconformity result of 
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Kalimantan, slices of W Sarawak Block, shallow to deep marine sediments and underlying ophiolitic rocks; 3) 
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of Sabah Trough beneath sediments of upper plate. Magnetic signatures of young volcanic features continue 
under continental slope. Tectonic scenario for NW Sabah continental margin: Seafloor spreading in S China 
Sea from ~30 Ma separated Dangerous Grounds area from SE Asia and ceased in late E Miocene when oceanic 
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Conf. Exhib. (APGCE 2017), Kuala Lumpur, 43205, p. 29-37.  (Extended Abstract) 
(Bunguran Trough is intra-continental pull-apart basin in deepwater offshore Sarawak, and distal part of 
Rajang Delta system. Discussion of Messinian-Holocene sequence/ biostratigraphy in area based on new JX 
Nippon 'T-1' exploration well, with ~770m thick M Pleistocene and almost 1000m Late Pleistocene- Holocene. 
New Late Pleistocene- Holocene cycle (cycle IX) proposed for Shell 'NW Borneo cycle scheme') 
 
Bayliss, D.D. (1966)- Foraminifera from the Bau Limestone Formation, Sarawak, Malaysia. Geol. Survey 
Borneo region Malaysia, Annual Report 1965, p. 173-195. 
(Bau Limestone in W Sarawak with rel. low diversity Late Jurassic foraminifera assemblages, mainly 
Nautiloculina oolithica, Pseudocyclammina lituus (forma alpha) and Torinosuella peneropliformis (see also 
Wilford & Kho 1965)) 
 
Beattie, D. (1986)- Gravity modeling of a mafic-ultramafic association, Darvel Bay, Sabah, Northern Borneo. 
B.Sc. Thesis Dalhousie University, Halifax, p. 1-56. 
(online at: www.earthsciences.dal.ca/aboutus/publications/theses/BSc/ES_1986_BSc_Beattie_Dwayne.pdf) 
(Pre-Tertiary mafic-ultramafic rocks at Darvel Bay, E Sabah, form ophiolite suite and provide evidence for M 
Tertiary island arc-continent collision zone from SE to NW Sabah. Gravity survey shows positive anomaly of 70 
mgal associated with outcropping mafic and ultramafic rocks (see also Ryall & Beattie 1996)) 
 
Beauvais, L. & H. Fontaine (1990)- Corals from the Bau limestone formation, Jurassic of Sarawak, Malaysia. 
In: H. Fontaine (ed.) Ten years of CCOP research on the Pre-Tertiary of East Asia, CCOP Techn. Publ. 20, p. 
209-239. 
(Well-preserved coral fauna of Late Jurassic (Kimmeridgean- Tithonian, possibly extending into earliest 
Cretaceous) age from Bau Lst, W Sarawak, incl. Cladophyllia ramaea, Cuneiphyllia, Latiphyllia, Litharaeopsis, 
etc.. Corals belong to species of North Tethys, no species as known from S Tethys. (Limestone similar to some 
limestones from Sumatra and N Palawan Block, with common species stromatoporoid Cladocoropsis, foram 
Pseudocyclammina lituus, algae Salpingoporella, etc. JTvG)) 
 
Beets, C. (1943)- Brechites venustulus, ein neuer Fund aus dem Miocan der Landschaft Serawak, N.W. Borneo. 
Leidsche Geol. Mededelingen 13, p. 329-333. 
(On a new species of tube-shaped pelecypod of genus Brechites from Miocene of Sarawak) 
 
Behain, D. (2005)- Gas hydrate offshore NW Sabah: morpho-tectonic influence of gas hydrate and estimation 
of concentration of gas hydrate above and free gas below the gas hydrate stability zone. Doct. Thesis 
Technische Universitat Clausthal, p. 1-153. 
(online at: www.gbv.de/dms/clausthal/E_DISS/2005/db107866.pdf) 
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(In offshore NW Sabah gas hydrates, with Bottom-Simulating Reflector on seismic, mainly in zone of coast-
parallel ridges (top of imbricated thrust anticlines). Minimum water depth for BSR 600m, and 250-350m below 
seafloor) 
 
Benard, F., C. Muller, J. Letouzey, C. Rangin & S. Tahir (1990)- Evidence of multiphase deformation in the 
Rajang-Crocker Range (northern Borneo) from Landsat imagery interpretation: geodynamic implications. 
Tectonophysics 183, p. 321-339. 
(Sarawak structural trends essentially E-W, with first deformation in E-M Eocene. Second event marked by N-
ward thrusting of Eocene over Oligocene, prior to deposition of M Miocene. In Crocker Belt of Sabah two 
oblique generations of structures before deposition of U-M Miocene. Tight folds, trending N-S in Brunei, N60E 
in N Sabah, bending to N130°E in Sandakan area. This pattern affected by late N60E-trending normal faults in 
C Sabah) (see also Comments by (1) Hutchison, Tectonophysics 204, p. 175-177 and (2) Haile, Tectonophysics 
204, p. 178-180)) 
 
Ben-Awuah, J. & E. Padmanabhan (2014)- Porosity and permeability modifications by diagenetic processes in 
fossiliferous sandstones of the West Baram Delta, Offshore Sarawak. Int. J. Petroleum Geoscience Engineering 
(IJPGE) 2, 2, p. 151-170. 
(online at: www.aropub.org/wp-content/uploads/2014/07/AROPUB-IJPGE-14-61.pdf) 
((Productive units of M-U Miocene cycles V and VI in Baram Delta have enhanced porosity-permeability from 
dissolution of fossils. Similar to 2015 paper below) 
 
Ben-Awuah, J. & E. Padmanabhan (2015)- Porosity and permeability modification by diagenetic processes in 
fossiliferous sandstones of the Baram Delta, Sarawak Basin, Malaysia. In: M. Awang et al. (eds.) 3rd Int. Conf. 
Integrated Petroleum Engineering and Geosciences (ICIPEG2014), Kuala Lumpur 2014, Springer Verlag, p. 47-
57. 
(Productive units of M-U Miocene cycles V and VI in Baram Delta have enhanced porosity-permeability from 
dissolution of fossils) 
 
Ben-Awuah, J. & E. Padmanabhan (2015)- Effect of bioturbation on reservoir rock quality of sandstones: a case 
from the Baram Delta, offshore Sarawak, Malaysia. Petroleum Exploration Development 42, 2, p. 223-231. 
(Depending on type of burrow, porosity- permeability of sandstone reservoirs in M-U Miocene of offshore 
Baram Delta either enhanced (Ophiomorpha burrows with clean sand fill) or reduced (Diplocraterion burrows 
with clays and organic matter in burrow fills) by bioturbation) 
 
Ben-Awuah, J. & E. Padmanabhan (2017)- Heterogeneity in hydrocarbon and organic matter distribution in the 
offshore West Baram Delta, Sarawak Basin. In: M. Awang et al. (eds.) Proc. Int. Conf. Integrated Petroleum 
Engineering and Geosciences (ICIPEG2016), Kuala Lumpur 2016, Springer Verlag, p. 373-384. 
 
Ben-Awuah, J., E. Padmanabhan, S. Andriamihaja, P.O. Amponsah & Y. Ibrahim (2016)- Petrophysical and 
reservoir characteristics of sedimentary rocks from offshore west Baram Delta, Sarawak Basin, Malaysia. 
Petroleum and Coal 58, 4, p. 414-429. 
(online at: www.vurup.sk/wp-content/uploads/dlm_uploads/2017/07/pc_4_2016_awuah_444.pdf) 
(Reservoir quality of M-U Miocene sandstones on offshore W Baram Delta wells. Average porosity 25 %, 
permeability 1911 mD for coarse grained sandstones, 5.7 % and 1.4 mD for very fine grained sandstones, 
16.5% and 23 mD for bioturbated sandstone, etc. Excellent reservoir rock quality in coarse sandstones 
attributed to lack of cement between grains, good intergranular porosity and pore connectivity) 
 
Ben-Awuah, J., E. Padmanabhan & R. Sokkalingam (2017)- Geochemistry of Miocene sedimentary rocks from 
offshore West Baram Delta, Sarawak Basin, Malaysia, South China Sea: implications for weathering, 
provenance, tectonic setting, paleoclimate and paleoenvironment of deposition. Geosciences J. 21, 2, p. 167-
185. 
(Geochemistry, provenance, tectonic setting, etc., of offshore Miocene clastics in W Baram Delta Sandstones 
provenance mainly felsic-intermediate igneous with minor mafic contribution. Passive margin tectonic setting 
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after continental collision and rifting stages of foreland basin. Paleoclimate warm and humid, enhancing 
chemical weathering) 
 
Bergman, S.C., C.S. Hutchison, D.A. Swauger & J.E. Graves (2000)- K:Ar ages and geochemistry of the Sabah 
Cenozoic volcanic rocks. Bull. Geol. Soc. Malaysia 44, p. 165-171. 
(online at: http://gsmpubl.files.wordpress.com/2014/09/bgsm2000021.pdf) 
(M Miocene (~14-19 Ma) K-Ar dates of volcanic rocks of S Dent Peninsula and Semporna Peninsula. Pliocene 
rift-related, low K tholeiite series subaerial basalts of Kunak area. Miocene volcanics of Semporna and S Dent 
Peninsulas calc-alkaline affinities with geochemistry indicating subduction related genesis) 
 
Bernard, B.B. (2005)- Proof of an active petroleum system in the Bunguran delta front, deepwater Sarawak, 
East Malaysia. Proc. 2005 SE Asia Petroleum Expl. Soc. (SEAPEX) Conf., Singapore, 36p. (Abstract + 
Presentation) 
(Geochemical indications of thermogenic gas and non-biodegraded oil seepage in 6 of 10 piston cores from 
Amerada Hess Block F, off Sarawak) 
 
Besems, R.E. (1993)- Dinoflagellate cyst biostratigraphy of Tertiary and Quaternary deposits of offshore NW 
Borneo. In: G.H. Teh (ed.) Proc. Symp. Tectonic framework and energy resources of the western margin of the 
Pacific Basin, Kuala Lumpur 1992, Bull. Geol. Soc. Malaysia 33, p. 65-93. 
(online at: https://gsmpubl.files.wordpress.com/2014/09/bgsm1993006.pdf) 
(Most extensive review of Cenozoic dinoflagellates in SE Asia. Paleogene- Recent dinoflagellate zonation, 
based on analysis of 56 wells off NW Borneo and regional data) 
 
Bidgood, M.D., M.D. Simmons & C.G.C, Thomas (2000)- Agglutinated foraminifera from Miocene sediments 
of northwest Borneo. In: M.B. Hart et al. (eds.) Proc. 5 Int. Workshop on Agglutinated foraminifera, Plymouth 
1997, Grzybowski Foundation Spec. Publ. 7, p. 41-58. 
(online at: www.gf.tmsoc.org/Documents/IWAF-5/Bidgood+Simmons+Thomas-IWAF5-1997.pdf) 
(34 taxa of agglutinated forams in Miocene of Brunei and Sarawak and paleoenvironmental interpretation) 
 
Bundesanstalt Geowissenschaften und Rohstoffe (1990)- Mineral resources investigation in Sabah, East 
Malaysia, 1980-1984. Geol. Jahrbuch B74, p. 1-135. 
(Collection of papers on mineral exploration activities in Sabah by Malaysian-German co-op, 1980-1984) 
 
Bol, A.J. & B. van Hoorn (1980)- Structural styles in western Sabah offshore. Bull. Geol. Soc. Malaysia 12, p. 
1-16. 
(online at: https://gsmpubl.files.wordpress.com/2014/09/bgsm1980001.pdf) 
(Two structural provinces in Neogene basin W of Sabah mainland. In S and C Sabah (between Labuan- 
Mangalum) Late Miocene main tectonic phase creating steep, narrow, basement-involved anticlines. U 
Miocene foldbelt separated by important fault zones from province with similar, but Pliocene-age structures 
(between Mangalum and Kudat)) 
 
Bowen, J.M. & J.A. Wright (1957)- Geology of Crocker Range and adjoining areas. Shell Geologic Report 747, 
p.    (Unpublished) 
(Geology/ stratigraphy of Crocker Range in unpublished oil company report. Much of information captured in 
Liechti (1960))  
 
Bracco Gartner, G.L., W. Schlager & E.W. Adams (2004)- Seismic expression of the boundaries of a Miocene 
carbonate platform, Sarawak, Malaysia. In: G.P. Eberli et al. (eds.) Seismic imaging of carbonate reservoirs and 
systems, American Assoc. Petrol. Geol. (AAPG), Memoir 81, p. 351-365. 
(Miocene carbonate platform slope angles 2-25° and 250-300m relief. S slope characterized by bypass or 
erosion throughout aggrading phase of platform development and buried by shale with onlapping beds 
transported from S. On N flank, shale started to pile up during platform aggradation. Phases of erosional or 
bypass conditions were short and alternated with two phases formed when platform debris interfingered with 
shale. Asymmetry of platform architecture and distribution of sediments most likely due to paleowinds) 
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Breitfeld, H.T. (2015)- Provenance, stratigraphy and tectonic history of Mesozoic to Cenozoic sedimentary 
rocks of West and Central Sarawak, Malaysia. Ph.D. Thesis, Royal Holloway, University of London, p. 1-808.  
(Unpublished) 
 
Breitfeld, H.T., T. Galin & R. Hall (2014)- U-Pb detrital zircon ages from Sarawak: changes in provenance 
reflecting the tectonic evolution of Southeast Asia. American Geophys. Union (AGU), Fall Mtg., San Francisco, 
V43D-4921, 1p.   (Poster Abstract) 
(Sarawak five Triassic- Cenozoic sedimentary basins. Zircons from Triassic of Sadong-Kuching Basin sourced 
by Carnian- Norian (mainly ~220-260 Ma) volcanic arc and from Cathaysian rocks with Paleoproterozoic 
zircons (peak at ~1800-1900 Ma). U Jurassic- E Cretaceous sands of Bau-Pedawan Basin (Pedawan Fm) 
indicate initiation of subduction below W Sarawak in Late Jurassic, but still with common inherited Cathaysian 
zircons. Subduction beneath Schwaner Mountains in early Late Cretaceous. After uplift forming Pedawan- 
Kayan unconformity two episodes of extension: (1) Kayan Basin in latest Cretaceous- E Paleocene (Kayan Sst 
zircons mainly M Cretaceous and Triassic), and (2) Ketungau Basin and Penrissen Sst in M-Late Eocene. 
Zircons indicate nearby volcanic activity throughout E Cenozoic in NW Borneo. Inherited zircon ages indicate 
alternation between Borneo and Tin Belt source rocks) 
 
Breitfeld, H.T., T. Galin, R. Hall, I. Sevastjanova, M.A. Forster & G.S. Lister (2015)- Provenance and age of 
Mesozoic to Cenozoic sedimentary successions and tectonic history of West and Central Sarawak. Asia Petrol. 
Geoscience Conf. Exhib. (APGCE), Kuala Lumpur, 25853, 5p.  (Extended Abstract) 
(Provenance study in Triassic-Cenozoic basins of Kuching (W Sarawak) and Sibu Zones (C Sarawak deep 
marine Rajang Gp) (separated by 'Lupar Line'). Ar-Ar ages of micas from metamorphic rocks in W Sarawak 
indicate Late Triassic collisional event. Widespread Triassic volcanic and volcaniclastic rocks associated with 
subduction; Triassic U-Pb magmatic ages from zircons in Jagoi Granodiorite. Triassic Sadong Fm and deep 
marine equivalent (Kuching Fm), sourced by Triassic (Carnian-Norian) volcanic arc. Pedawan-Kayan regional 
unconformity marks end of subduction beneath Sarawak and indicates Late Cretaceous collision. Fluvial Kayan 
Gp divided into Kayan Sst Fm and Penrissen Sst. Kayan Sst U-Pb detrital zircon ages indicate maximum 
depositional ages of Undan Mb 71 Ma (Maastrichtian; with Cretaceous and Permo-Triassic zircons), Bungo 
Mb 62 Ma (Danian; dominated by Cretaceous zircons) and Penrissen Sst 47-51 Ma (Late Ypresian- Lutetian). 
Ketungau Gp records second episode of terrestrial sedimentation in W Sarawak. Basal Silantek Fm no older 
than 42 Ma (Lutetian), unconformably on Cretaceous accretionary complex, Tutoop Sst (=Late Eocene- E 
Oligocene Plateau Sst) and Ketungau Fm. Bako-Mintu Sst in upper part no older than 40 Ma (Bartonian). 
Kuching and Sibu Zones connected with SW Borneo and Sundaland since Cretaceous) 
 
Breitfeld, H.T., T. Galin, R. Hall, I. Sevastjanova, M. Forster & G. Lister (2015)- Proto-South China Sea and 
South China Sea early history: a view from Sarawak. AAPG Asia Pacific Workshop Tectonic evolution and 
sedimentation of South China Sea Region, Kota Kinabalu, Search and Discovery Art. 90236, 4p. 
(online at: http://www.searchanddiscovery.com/abstracts/pdf/2015/90236apr/abstracts/ndx_breitfeld.pdf) 
(Extended Abstract. New Ar-Ar dating of white micas from supposed basement schists in W Sarawak yielded 
Triassic ages. Triassic volcanic and volcaniclastic rocks widespread in W Sarawak. Triassic U-Pb magmatic 
ages from zircons in Jagoi granodiorite, W of Bau. Metamorphism associated with contemporaneous volcanic 
arc magmatism, recording Triassic subduction and collision) 
 
Breitfeld, H.T. & R. Hall (2018)- The eastern Sundaland margin in the latest Cretaceous to Late Eocene: 
Sediment provenance and depositional setting of the Kuching and Sibu Zones of Borneo. Gondwana Research 
63, p. 34-64. 
(Kuching Zone in Borneo several large sedimentary basins of Late Cretaceous- Late Eocene age. W Sarawak 
Kayan Basin with U Cretaceous- Lower Eocene Kayan and Penrissen Sandstones (Late Cretaceous- Paleocene 
with abundant Cretaceous, Permian-Triassic and Precambrian zircons; Paleocene- E Eocene mainly 
Cretaceous zircons from Schwaner granites of SW Borneo). In Kuching Zone Ketungau Basin with 
unconformably overlying M-U Eocene Ketungau Group, with oldest sediments derived from nearby sources, 
probably Triassic Sadong and Kuching Fms. Kuching sediments can be correlated with deep marine Rajang 
Gp. Some magmatism but scarcity of contemporaneous zircons indicates it was very minor) 
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Breitfeld, H.T., R. Hall, T. Galin, M.A. Forster & M.K. BouDagher-Fadel (2017)- A Triassic to Cretaceous 
Sundaland- Pacific subduction margin in West Sarawak, Borneo. Tectonophysics 694, p. 35-56. 
(online at: http://searg.rhul.ac.uk/pubs/breitfeld_etal_2017%20Triassic-
Cretaceous%20Sarawak%20subduction%20margin.pdf) 
(Metamorphic rocks in W Sarawak previously assumed to be pre-Carboniferous basement but new Ar/Ar ages 
from quartz-mica schists show Late Triassic metamorphism (~216-220 Ma; Norian). Metamorphics associated 
with Triassic acid and basic igneous rocks. Late Triassic Sadong Fm with youngest zircon ages of ~205, 212 
Ma and inherited age peaks of 240-270 Ma and 1.8 Ga. Zircon ages from Jagoi Granodiorite  ~208 Ma with 
inherited ages of 240 Ma, reflecting M-L Triassic subduction in W Sarawak (most likely W-directed Paleo-
Pacific subduction). W Sarawak and NW Kalimantan underlain by continental crust that was already part of 
Sundaland in Triassic. Detrital zircon ages in Cretaceous volcanoclastic Pedawan Fm with major peaks 110-
120, 150-160, 220-240, 250-260 Ma, 1.8-1.9 Ga), similar to ages of Schwaner granites of SW Kalimantan plus 
additional sources; interpreted as Cretaceous forearc basin with material eroded from magmatic arc that 
extended from Vietnam to W Borneo. Youngest ages from zircons in tuff layer from uppermost Pedawan Fm 
indicate end of volcanic activity/ subduction at ~86-88 Ma. Cretaceous metamorphism of Serabang, Sejingkat, 
Sebangan Fms and Lubok Antu- Kapuas (and Boyan?) melange associated with Cretaceous subduction zone. 
Results of study cast doubt on existence of separate ‘Semitau block') 
 
Breitfeld, H.T., R. Hall, T. Galin, M.A. Forster & M.K. BouDagher-Fadel (2018)- Unravelling the stratigraphy 
and sedimentation history of the uppermost Cretaceous to Eocene sediments of the Kuching Zone in West 
Sarawak (Malaysia), Borneo. J. Asian Earth Sciences 160, p. 200-223 
(online at: http://searg.rhul.ac.uk/pubs/breitfeld_etal_2018%20Kuching%20provenance.pdf) 
(Kuching Zone in W Sarawak two sedimentary basins (Kayan, Ketungau) that extend into Kalimantan. 
Uppermost Cretaceous (Maastrichtian)- Lower Eocene Kayan Gp above Pedawan Unconformity, marking end 
of Paleo-Pacific subduction-related magmatism (above Cretaceous Pedawan Fm forearc sediments). Kayan 
and Penrissen Sst mainly fluvial- alluvial fan deposits. In late E or early M Eocene, sedimentation in basin 
ceased and Ketungau Basin developed to E. Change marked by Kayan Unconformity. Sedimentation resumed in 
M Eocene (Lutetian) with marginal marine Ngili Sst and fluvial Silantek Fm. Top of Ketungau Gp fluvial-
dominated Tutoop Sst. Paleocurrent measurements show dominant southern source, suggesting uplift of S 
Borneo in region of Schwaner Mountains from latest Cretaceous onwards. Ketungau Gp also with reworked 
Kayan Gp. Kuching Supergroup predominantly horizontal or low dips, with steep dips restricted to faults) 
 
Breitfeld, H.T., J. Hennig, M.K. BouDagher-Fadel & R. Hall (2017)- The Rajang unconformity: major 
provenance change between the Eocene and Oligo-Miocene sequences in NW Borneo. American Geophys. 
Union (AGU) Fall Meeting, New Orleans, EP21A-1829, 1p. (Poster Presentation) 
(online at: https://agu.confex.com/agu/fm17/meetingapp.cgi/Paper/223716) 
(Detrital zircon age distributions suggest major change in provenance at unconformity between E-M Eocene 
deepwater Belaga- Bawang Fms and fluvio-deltaic Oligo-Miocene Tatau-Nyalau Fms. Unconformity previously 
interpreted as Late Eocene orogeny, but no evidence for subduction or collision event at this time in Sarawak; 
possibly marks late M Eocene plate reorganisation. Borneo main source of Cretaceous (~120-150 Ma peak?) 
zircons (Schwaner Mts, W Sarawak). Dominant Triassic (~220-240 Ma peak?) zircon age population in Nyalau 
Fm indicates either provenance from Malay Peninsula tin belt or Indochina (SE Vietnam). (or unidentified 
Triassic granites on Borneo? Persistent ~1800 Ma age peak; HvG)) 
 
Brondijk, J.F. (1963)- Sedimentation in Northwest Borneo. In: F.H. Fitch (ed.) Proc. British Borneo Geological 
Conference 1961, Kuching, Geol. Survey Dept., British Territories in Borneo, Bull. 4, Kuching, p. 19-30. 
(Brief note about 'geosynclinal' settings of 32 formations described from U Cretaceous- Late Tertiary in NW 
Borneo by Liechti et al. 1960. Early recognition of some of Miocene sediments as turbidites) 
 
Brondijk, J.F. (1963)- A reclassification of a part of the Setap Shale Formation as the Temburong Formation. 
British Borneo Geol. Survey Annual Report 1962, p. 56-60. 
(Oligocene Temburong Fm introduced for more folded lower part of Tetap Shale (now limited to E Miocene)) 
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Brondijk, J.F. (1963)- Sedimentological investigation in North Borneo and northern Sarawak. British Borneo 
Geol. Survey Annual Report 1962, p. 61-74. 
 
Brondijk, J.F. (1964)- The Danau Formation in NW Borneo. Geol. Survey, Borneo Region, Malaysia, Annual 
Report 1963, p. 167-178. 
(Danau Fm with folded radiolarian cherts first described by Molengraaf in area of the great lakes of N-C 
Kalimantan, in ~650 km E-W trending zone with average width of 60 km from W Borneo almost to E coast. 
Proposal to reinstate name Danau Fm in Sarawak and Sabah for similar deposits like Lupar- Engkilili Fm and 
Chert-Spilite- Wariu Fms) 
 
Brown, K.M. (1987)- Structural and physical processes in accretionary complexes: the role of fluids in 
convergent margin development. Ph.D. Thesis, Durham University, p. 1-500. 
(online at: http://etheses.dur.ac.uk/7186/1/7186_4368.PDF) 
(General study on accretionary prisms and mud volcanoes, with chapter on North Borneo Crocker Range) 
 
Burgan A.M. & C. Aziz Ali (2009)- An organic geochemical investigation on organic rich sediments from two 
Neogene formations in the Klias Peninsula area, West Sabah, Malaysia. Chinese J. Geochem. 28, 3, p. 264-270. 
(Belait and Setap Shale Fms in Klias Peninsula area, W Sabah. Setap Fm TOC from 0.6 -1.54 wt% with mean 
hydrogen index 60.1 mg/g, Belait Fm TOC values 0.36-0.61 wt% with mean HI 38.2 mg/g. Not good quality 
source rocks. Maturation levels early peak oil in Setap Shale Fm and overmature in Belait Fm) 
 
Burgan A.M. & C.A. Ali (2009)- Characterization of the Black Shales of the Temburong Formation in West 
Sabah, East Malaysia. European J. Scientific Res. 30, 1, p. 79-98. 
(online at: www.eurojournals.com/ejsr_30_1_07.pdf) 
(Miocene Temburong Fm at Tenom Pangi Dam site, W Sabah, steeply dipping, turbiditic deep water sediments. 
TOC’s less than 0.5%. Organic matter mostly marine, with land plant contribution) 
 
Burgan A.M. & C. Aziz Ali & S. Tahir (2008)- Chemical composition of the Tertiary black shales of West 
Sabah, East Malaysia. Chinese J. Geochem. 27, 1, p. 28-35. 
(Chemical analyses of various shales from W Sabah) 
 
Burhannudinnur, M. & C.K. Morley (1997)- Anatomy of growth fault zones in poorly lithified sandstones and 
shales: implications for reservoir studies and seismic interpretation: part 1, outcrop study. Petroleum 
Geoscience 3, p. 211-224. 
(Outcrop study of normal faults in poorly lithified Miocene-Pliocene deposits of Miri Fm in NE Brunei (see also 
Part 2: Morley and Burhaniddunur 1997, Seismic reflection geometries)) 
 
Burton-Johnson, A. (2013)- Origin, emplacement and tectonic relevance of the Mt. Kinabalu granite pluton of 
Sabah, Borneo. Ph.D. Thesis Durham University, p. 1-262. 
(online at: http://etheses.dur.ac.uk/9450/1/Complete_Thesis_-_Post-Viva_-_Mt_Kinabalu_-_Alex_Burton-
Johnson_2013.pdf) 
(Ophiolitic basement of Sabah not underlain by felsic crust. Sabah Ophiolite emplacement in E Jurassic 
(~200Ma; similar to Meratus, and older than generally accepted). Emplacement of Mt Kinabalu granite during 
regional NW-SE extension in SE Asia. Felsic magma of Mt Kinabalu derived by low degree melting of 
incompatible element enriched basaltic melts (from fertile mantle source)) 
 
Burton-Johnson, A., C.G. Macpherson & R. Hall (2017)- Internal structure and emplacement mechanism of 
composite plutons: evidence from Mt Kinabalu, Borneo. J. Geol. Soc., London, 174, p. 180-191. 
(manuscript online at: http://dro.dur.ac.uk/19338/1/19338.pdf?DDD15+dgl0cm+d700tmt) 
(Composite granitic intrusion of Mt Kinabalu in Sabah emplaced in upper-middle crust in Late Miocene over 
0.8 Myrs, at contact between ultramafic basement and sedimentary cover. Emplacement during regional NNW-
SSE-oriented extension. Six major units, oldest tonalite/granodiorite and two final porphyritic granites. 
Preferential emplacement of successive units along granite-country rock contact of previous units rather than 
basement-cover rock contact exploited by initial units) 
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Carrillat, A., T. Basu, R. Tsaccis, J. Hall, A. Mansor & M. Brewer (2008)- Integrated geological and 
geophysical analysis by hierarchical classification: combining seismic stratigraphic and AVO attributes. 
Petroleum Geosciences 14, 4, p. 339-354. 
(Seismic attribute interpretation applied to Greater Samarang sub-block, E Baram Delta, offshore Sabah) 
 
Carter, R.R., J.L.W. van Gils, W. Walton & K.F. Yap (1997)- Application of a new high resolution sequence 
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Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 219

and younger inversion events related to underthrusting of Dangerous Grounds driven by S China Sea opening 
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Kessler, F.L. & J. Jong (2016)- Northwest Sarawak: a complete geologic profile from the Lower Miocene to the 
Pliocene covering the Upper Setap Shale, Lambir and Tukau Formations. Warta Geologi 41, 3-4, p. 45-51. 
(online at: https://gsmpubl.files.wordpress.com/2016/03/warta41_3-4.pdf) 
(~1000m thick outcrop section along 3-4 km of new Miri- Long Lama road (NW Sarawak), with two major 
regional unconformities: (1) M Miocene Unconformity (MMU) between U Setap Shale and Lambir Fm, and (2) 
Mio-Pliocene angular unconformity between folded Lambir rocks and unfolded Tukau Fm) 
 
Kessler, F.L. & J. Jong (2016)- Paleogeography and carbonate facies evolution in NW Sarawak from the Late 
Eocene to the Middle Miocene. Warta Geologi 42, 1-2, p. 1-9. 
(online at: https://gsmpubl.files.wordpress.com/2016/08/warta42_1_2.pdf) 
(After Paleocene-E Eocene Sarawak Orogeny (~40-36 Ma) shallow shelf developed in NW Sarawak, which 
included Luconia/Tinjar terranes and rimmed recently emerged Rajang Gp hinterlands. Late Eocene benthic 
foraminiferal limestone banks and ramps developed on sheltered shoals. By E-M Oligocene carbonate 
deposition slowed. Second episode of carbonate deposition in E-M Miocene, with small coral-algal bioherms) 
 
Kessler, F.L. & J. Jong (2017)- Examples of fault architecture and clay gouging in Neogene clastics of the Miri 
area, Sarawak. Warta Geologi 43, 1, p. 15-20. 
(online at: www.gsm.org.my/products/702001-101701-PDF.pdf) 
(Good correlation between normal fault throw and fault gouge thickness) 
 
Kessler, F.L. & J. Jong (2017)- Carbonate banks and ramps on the northern shore of Palaeogene and Early 
Neogene Borneo: observations and implications on stratigraphy and tectonic evolution. Bull. Geol. Soc. 
Malaysia 63 (Geol. Soc. Malaysia 50th Anniversary Issue 1), p. 1-26. 
(online at: www.gsm.org.my/products/702001-101710-PDF.pdf) 
(In NW Sarawak two independent carbonate systems: Late Eocene-Oligocene foraminiferal limestone banks 
and E-M Miocene coral-algal buildups. No outcrop or well shows continuity of carbonate deposits from Late 
Eocene to M Miocene. Eo-Oligocene carbonate system formed during deepening of NW Borneo foredeep after 
Paleocene- E Eocene Sarawak Orogeny; E-M Miocene carbonates originated as foredeep shallowed and 
eventually disappeared with establishment of shallow, clastic shelf) 
 
Kessler, F.L. & J. Jong (2017)- The roles and implications of several prominent unconformities in Neogene 
sediments of the greater Miri area, NW Sarawak. Warta Geologi 43, 4, p. 1–8. 
(Neogene sequence of greater Miri area in NW Sarawak with up to four Neogene unconformities: well-
established Mid-Miocene Unconformity (MMU; ~15.5 Ma?) and less well-defined Shallow Regional 
Unconformity (SRU; ~10 Ma), Intra-Pliocene Unconformity (IPU; 3.6 Ma) and Lower Pleistocene 
Unconformity (LPU; ~1.6-1.8 Ma). Timings yet-to-be fully established) 
 
Kessler, F.L. & J. Jong (2017)- A study of Neogene sedimentary outcrops of the Greater Miri area- can clay 
gouging be calibrated in outcrops and shallow subsurface boreholes? Berita Sedimentologi 39, p. 5-24. 
(online at: www.iagi.or.id/fosi/files/2017/12/FOSI_BeritaSedimentologi_No39_Dec2017.pdf) 
(Fault zones with clay gouge in outcrops and shallow boreholes of Late Miocene- E Pliocene deltaic clastics 
show no fault sealing capability. Probably due to weathering) 
 
Kessler, F.L. & J. Jong (2018)- Hydrocarbon retention in clastic reservoirs of NW Borneo- examples of 
hydrocarbon trap, reservoir, seal and implications on hydrocarbon column length. Berita Sedimentologi 40, p. 
6-44. 
(online at: http://www.iagi.or.id/fosi/berita-sedimentologi-no-40.html) 
(Hydrocarbon column length offshore Sarawak, Brunei and NW Sabah mainly controlled by effective and 
laterally continuous top seal. Seal capacity affected by mineralogy, grain size, diagenesis and lateral continuity. 
Hydrocarbon columns tend to be longer in clay-prone environments, like outer shelf and deepwater turbidite 
environments (av. ~250m), and shorter in sand rich shallow marine- deltaic settings (av. 30m)) 
 
Khan, A.A., W.H. Abdullah, Meor H. Hassan & K. Iskandar (2017)- Tectonics and sedimentation of SW 
Sarawak basin, Malaysia, NW Borneo. J. Geol. Soc. India 89, 2, p. 197-208. 
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(SW Sarawak basin S-ward sloping basement characterized by passive margin tectonics: Triassic extension, 
Cretaceous transpression and Oligo-Miocene compression. Deeper basin zone between Schwaner Mts block to 
S and SW Sarawak basin to N. E-W trending Cretaceous carbonate platform in SW Sarawak basin signify shelf 
zone where shallow marine sedimentation progressed during Cretaceous transpression. Late Cretaceous- E 
Eocene Kayan Sst unconformable on Cretaceous Pedawan Fm. NW-SE trending Oligo-Miocene continental 
volcanic arc. Back-arc extension prevailed in Oligo-Miocene. SW Sarawak basin two sub-basins (Senibong in 
W, Kuching in E), with wide range of transpressive features. Sri Aman marginal sea-basin characterized by 
oceanic assemblages, ophiolite, serpentinite and pillow basalt) 
 
Kho, C.H. (1968)- Bintulu Area, Central Sarawak, East Malaysia. Explanation of sheet 3/113/13. Geol. Survey 
Malaysia, Borneo region, Report 5, p. 1-83. 
(1:50,000 scale geologic map of area around Bintulu town, C Sarawak, with primary purpose evaluation of 
Miocene coal beds. Oldest beds up to 14,000' thick Nyalau Fm marine-paralic clastics with zone Te4- Te5 
(latest Oligocene- E Miocene) foraminifera limestones with Miogypsinoides and Heterostegina borneensis and 
Lepidocyclina (Eulepidina), etc. Overlain by E Miocene Setap Shale Fm (or lateral equivalent of Nyalau Fm.; 
Hutchison 2005). Folded in E Pliocene) 
 
King, R.C., G. Backe, C.K. Morley, R.R. Hillis & M.R.P. Tingay (2010)- Balancing deformation in NW 
Borneo: quantifying plate-scale vs. gravitational tectonics in a delta and deepwater fold-thrust belt system. 
Marine Petroleum Geol. 27, 1, p. 238-246. 
(GPS show 4-6 mm/yr of NW Borneo plate-scale shortening, not accommodated by plate-scale structures. Total 
shortening observed in Baram delta toes does not balance against active extension in delta top; additional 
shortening therefore attributed to plate-scale shortening across NW Borneo produced by far-field compression) 
 
King, R.C., R.R. Hillis, M.R.P. Tingay & A.R. Damit (2010)- Present-day stresses in Brunei, NW Borneo: 
superposition of deltaic and active margin tectonics. Basin Research 22, 2, p. 236-247. 
(Two present-day stress provinces previously identified across Baram Delta System: (1) inner shelf inverted 
province with margin-normal (NW-SE) max. horizontal stress orientation and (2) outer shelf extension province 
with margin-parallel (NE-SW) max. horizontal stress. Borehole breakouts from 12 petroleum wells confirm 
margin-normal max. horizontal stress orientations of inverted province (mean max. hor. stress orientation of 
~117°). NW Borneo continental margin currently tectonically quiescent) 
 
King, R.C., R.R. Hillis, M.R.P. Tingay & C.K.Morley (2009)- Present-day stress and neotectonic provinces of 
the Baram Delta and deepwater fold-thrust belt. J. Geol. Soc., London, 166, p. 197-200. 
(Present-day stress orientation measurements across Baram delta and deepwater delta toe fold-thrust belt) 
 
King, R.C., M.R.P. Tingay, R.R. Hillis, C.K. Morley & J. Clark (2010)- Present-day stress orientations and 
tectonic provinces of the NW Borneo collisional margin. J. Geophysical Research 115, B10415, p. 1-15. 
(online at: http://onlinelibrary.wiley.com/doi/10.1029/2009JB006997/epdf) 
(Borehole deformation of 55 petroleum wells across NW Borneo collisional margin combined with seismic and 
outcrop data, define seven tectonic provinces. Baram Delta- Deepwater Fold‐Thrust Belt deltaic gravitational 
tectonics with 3 provinces (inner shelf inverted province, outer shelf extension province and slope to basin floor 
compression province). Shale and minibasin provinces offshore Sabah. In Balingian province, sH is ESE-WNW, 
reflecting ESE absolute Sunda plate motions due to absence of thick detachment seen elsewhere in NW Borneo. 
C Luconia province poorly constrained orientations) 
 
Kirk, H.J.C. (1957)- The geology and mineral resources of the Upper Rajang and adjacent areas. Geological 
Survey Dept., British Territories in Borneo, Kuching, Memoir 8, p. 1-181. 
 
Kirk, H.J.C. (1961)- A preliminary account of Cretaceous to Recent volcanic activity in relation to the 
geological structure of British Borneo. Proc. 9th Pacific Science Congress, Bangkok 1957, 12, p. 192-197. 
(Also in 'Annual Report Geological Survey Dept., British Territories in Borneo, 1957, p. 23-29) 
(Two main periods of volcanic activity in North Borneo (Sabah): basalt-spilite interbedded with Cretaceous-
Eocene sediments and widespread Upper Tertiary- Quaternary basalt- andesite-dacite association eruptions) 
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Kirk, H.J.C. (1962)- The geology and mineral resources of the Semporna Peninsula, North Borneo. Geological 
Survey Dept., British Territories in Borneo, Kuching, Memoir 14, p. 1-178. 
(Also summary in British Borneo Geol. Survey Ann. Rept. 1960, p. 106-123). Semporna Peninsula of SE Sabah, 
S of Darvel Bay, with four main rocks units: (1) intensely folded- thrusted Cretaceous-Eocene Chert-Spilite Fm 
of greywacke with basalts, chert, Madai-Baturong Lst (Cretaceous seamount) and some gabbro, serpentinite; 
(2) Oligo-Miocene (Td-Tf) Kalumpang Fm folded clastics, limestones and volcanics (with serpentinite 
'intrusions'); (3) Pliocene-Quaternary andesites and basalts; (4) Quaternary sediments. Abundant intrusives of 
different ages and composition. Most fertile soils on outcrops of younger volcanics, particularly olivine basalts) 
 
Kirk, H.J.C. (1963)- Pliocene and Quaternary volcanic activity in British Borneo. In: F.H. Fitch (ed.) Proc. 
British Borneo Geological Conference 1961, Kuching, Geological Survey Dept., British Territories in Borneo, 
Bull. 4, Kuching, p. 137-142. 
(Two groups of Pliocene and Quaternary volcanism: (1) Upper Rajang area of E Sarawak and (2) Semporna 
Peninsula of SE Sabah (continuation of Sulu Arc). Mainly explosive eruptions of andesite, dacite and rhyolite in 
Pliocene, followed by extensive olivine basalts in Quaternary) 
 
Kirk, H.J.C. (1966)- The mineralogy of Pinanduan copper deposit, Sabah, Malaysia. Geol. Survey Malaysia, 
Borneo Region, Annual Report 1965, p. 196-204.  
 
Kirk, H.J.C. (1967)- The igneous rocks of Sarawak and Sabah. Geol. Survey Malaysia, Borneo Region, 
Kuching, Bull. 5, p. 1-210. 
(see also 'preview' in Borneo Region Malaysia Geol. Survey, Annual Report 1963, p. 82-94. Incl. M Jurassic K-
Ar date forbiotite in hornfels in Segama Valley, Sabah, suggesting pre-Cretaceous metamorphic basement?) 
 
Kirk, H.J.C. (1967)- The Mamut copper prospect, Kinabaluh, Sabah. Geol. Survey Malaysia, Borneo Region, 
Kuching, Bull. 8, p. 68-80. 
 
Kivior, I., S. Markham, S. Damte, S. Randle, M. Shimada, J. Jong, H. Kusaka & TranN Quoc Tan (2011)- 
Mapping regional sedimentary horizons in the onshore Baram Delta, Sarawak, from magnetic and gravity data 
using Energy Spectral Analysis. In: Proc. Petroleum Geology Conference and Exhibition (PGCE), Kuala 
Lumpur, Malaysia, p. 
 
Kob, M.R.C. & M.Y. Ali (2008)- Regional controls on the development of carbonates in East Natuna Basin and 
Luconia area. Proc. 32nd Ann. Conv. Indon. Petroleum Assoc. (IPA), Jakarta, IPA-08-G-078, 6p. 
(E Natuna basin- Luconia platforms off NW Borneo between areas of subsidence/ faulting in N and 
compressional tectonics in S. Extensive development of carbonates in Early -Late Miocene. Late Oligocene- E 
Miocene extension in Luconia and nearby areas, followed by episodic compression in M Miocene. Areas near 
main uplifted region in E and SW dominated by clastics, carbonates thrived on rifted margin in W. Similar 
setting in E Natuna. Subsequent compression resulted in inversion and folding, with uplift of parts of E Natuna- 
Luconia region. Folds formed sites for latest M-Late Miocene carbonate growth. Sea level rise at base Pliocene 
drowned most of carbonate in region except few buildups in NW, which still thrive today) 
 
Kob, M.R.C. & M. Mohamed (1995)- Chronostratigraphy of Miocene turbiditic sequence of Sabah Basin from 
nannofossil assemblages. In: G.H. Teh (ed.) Proc. AAPG-GSM Int. Conf. Southeast Asian basins: oil and gas 
for the 21st century, Kuala Lumpur 1994, Bull. Geol. Soc. Malaysia, p. 143-163. 
(online at: www.gsm.org.my/products/702001-100955-PDF.pdf) 
(Offshore Sabah Basin is Neogene trench-associated basin filled with progradational cycles of marine and 
coastal sediments. Age-determinations of M-L Miocene strata through quantitative nannofossil analysis more 
reliable than foraminifera due to floods of reworked forms. Dominant indigenous assemblages differentiated 
from reworked assemblages through quantitative analysis) 
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Kob, M.R.C., J. Norazlina, A.H. Samsudin & A. Mansor (2015)- Tectono-stratigraphic evolution and 
hydrocarbon prospectivity of the North Tarakan Basin, Onshore Sabah. In: Asia Petrol. Geoscience Conf. 
Exhib. (APGCE), Kuala Lumpur, 26151, 5p.  (Extended Abstract) 
(SE Sabah N Tarakan basin Paleogene-Neogene sediments evolved as foreland basin in relation to thrusting of 
Rajang fold-thrust belt (accretionary complex). Basin uplifted and eroded in stages in E Miocene-Pliocene. E-
M Miocene Tanjong, Kapilit and Kalabakan Fms potential oil and gas resources. Conventional traps due to 
thrust and wrench tectonics. Late Eocene unconformity between Sapulut and Labang Fms= 'Sarawak Orogeny') 
 
Kocsis, L., A. Briguglio, A. Roslim, H. Razak, S. Coric & G. Frijia (2018)- Stratigraphy and age estimate of 
Neogene shallow marine fossiliferous deposits in Brunei Darussalam (Ambug Hill, Tutong district). J. Asian 
Earth Sci. 158, p. 200-209. 
(Outcrops of sandstones-clays at Ambug Hill in NE Brunei with layers rich in marine fossils. Calcareous 
nannoplankton of Late Tortonian- E Messinian (NN11) age, confirmed by Sr-isotope age from bivalves (8.3- 6.2 
Ma). Overlain by emersion surface, possibly tied to Me1 (7.25 My) or Me2 (5.73 My) sequence boundary) 
 
Kon'no, E. (1968)- Some Upper Triassic species of Dipteridaceae from Japan and Borneo. J. Linnean Soc. 
London, Botany, 61, 384, p. 93-105. 
(Description of Cuxthropteris (=Clathropteris) meniscoides from near SW border of Sarawak, southernmost 
occurrence of Dipteridaceae flora of SE Asia in Borneo in Upper Triassic) 
 
Kon’no, E. (1972)- Some Late Triassic plants from the Southwestern border of Sarawak, East Malaysia. In:T. 
Kobayashi & R. Toriyama (eds.) Geology and palaeontology of Southeast Asia, University of Tokyo Press, 10, 
p. 125-178. 
(Plants from beds near basal conglomerates of Halobia-bearing coaly series near Krusin, SW Sarawak. 
Probably Late Carnian age. 15 species from Sadong Fm, now called‘Krusin flora’. With Neocalamites, 
Clathropteris miniscoides, Dictyophyllum cf. nilssoni, Cladophlebis spp., Todites, etc. Belongs to 
Dictyophyllum-Clathropteris floral province of E Asia/ SW Pacific, without any European or North Asian floral 
elements, and similar to Norian Tonkin Flora of N Vietnam. No stratigraphy details (Hutchison 2005: 
associated in same formation Carnian-Norian bivalves Halobia and Monotis salinaria and sands derived from 
Serian Volcanics) (Krusin flora classified as Carnian age, and 'East Asian floristic zone', similar to 'Yamaguti 
Flora' of Japan, by Dobruskina 1994)) 
 
Koopman, A. (1996)- Regional geological setting. In: S.T. Sandal (ed.) The geology and hydrocarbon resources 
of Negara Brunei Darussalam (2nd ed.), Spec. Publ. Muzium Brunei and Brunei Shell Petroleum Company 
Berhad, Syabas, Bandar Seri Begawan, p. 49-60. 
 
Koopman, A. & J. Schreurs (1996)- The coastal and offshore oil and gas fields. In: S.T. Sandal (ed.) The 
geology and hydrocarbon resources of Negara Brunei Darussalam (2nd ed.), Spec. Publ. Muzium Brunei and 
Brunei Shell Petroleum Company Berhad, Syabas, Bandar Seri Begawan, p. 155-192. 
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and hydrocarbon resources of Negara Brunei Darussalam (2nd ed.), Spec. Publ. Muzium Brunei and Brunei 
Shell Petroleum Co. Berhad, Syabas, Bandar Seri Begawan, p. 193-198. 
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8, p. 14-24. 
 
Koopmans, B.N. & P.H. Stauffer (1968)- Glacial phenomena on Mount Kinabalu, Sabah. In: Geological papers 
1966, Malaysian Geol. Survey, Borneo region, Bull. 8, p. 25-35. 
(Evidence of Pleistocene glacial erosion above 12,000' at on Mt. Kinabalu (elev. 4100m/ 13,455'). Glaciated, 
with ice cap of ~5.4 km2 in Pleistocene until about 10,000 years ago. Two Pleistocene glaciations, but no clear 
moraines) 
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Kosa, E. (2012)- Pore-pressure and subsurface-plumbing patterns in Central Luconia; Offshore Sarawak, 
Malaysia. In: Delivering value: realising exploration & development potential, Proc. Petrol. Geosc. Conf. Exh. 
(PGCE 2012), Kuala Lumpur, 4p.    (Extended Abstract) 
(Hydraulically blown traps and overpressure-related operational issues still encountered in C Luconia 
carbonate buildup play. Predictive pressure model proposed based on identification of five principal pressure 
domains, characterised by different drainage mechanisms) 
 
Kosa, E. (2013)- The rivers of Luconia: the effects of sea-level lowstands on the stratigraphy of a mixed 
carbonate/clastics province; Miocene- Present, Offshore Sarawak, NW Borneo. In: Proc. Petrol. Geosc. Conf. 
Exh. (PGCE 2013), Kuala Lumpur, 5p.   (Extended Abstract) 
(C Luconia gas-producing province with ~250 carbonate build-ups, now mostly covered by clastics. Clastics 
historically interpreted as marine, pro-delta sediments deposited over drowned carbonates, but re-interpreted 
as stacked delta lobes with paleo-coastlines extending basinward of most Luconia build-ups. This study 
suggests evidence for fluvial and other erosional geomorphology and links this to hydrocarbon habitats, 
carbonate-clastic interactions and reservoir/seal distribution. Fluvial processes exerted major control on 
carbonate inception inM Miocene, and on hydrocarbon-retention capacity of clastic overburden) 
 
Kosa, E. (2013)- Wings, mushrooms and Christmas trees: insights from carbonate seismic geomorphology into 
the evolution of Central Luconia. AAPG Int. Conv. Exhib., Singapore 2012, Search and Discovery Art. 50783, 
51p. (Presentation and Abstract; see also full paper Kosa et al. (2015)) 
(online at: www.searchanddiscovery.com/documents/2013/50783kosa/ndx_kosa.pdf) 
(C Luconia gas province off Sarawak, NW Borneo with >200 Miocene-Recent carbonate build-ups identified. 
Interpretation of carbonate geomorphology from seismic varied through time. Prevalent model of evolution of 
C Luconia infers ‘maximum transgression' initiating carbonate growth in M Miocene, followed by progressive 
burial of province under Borneo-sourced clastic deltas in Late Miocene. Hydrocarbon columns in C Luconia 
tend to be short and terminate at intersections of carbonate edifices with clastic sequence boundaries. New 
model of clastic stratigraphy proposed, of stacked delta-lobes punctuated by exposure and/or flooding surfaces 
and evolving contemporaneously with carbonates) 
 
Kosa, E. (2015)- Sea-level changes, shoreline journeys, and the seismic stratigraphy of Central Luconia, 
Miocene-present, offshore Sarawak, NW Borneo. Marine Petroleum Geol. 59, p. 35-55. 
(C Luconia province of Sarawak Basin with>200 M Miocene- Recent carbonate build-ups. Clastic sediments 
around/ between carbonate build-ups interpreted as stacked low-relief deltas, which frequently prograded 
beyond area of carbonate build-ups. Deltaic topsets juxtaposed against carbonate build-ups hydrocarbon 
migration routes. Most carbonate reservoirs underfilled; hydrocarbon columns limited to youngest onlapping 
sequence) 
 
Kosa, E., A. Hafrez, K. Boey, A. Azhar & G. Wee (2012)- Sequence stratigraphy of clastic overburden of the 
Miocene carbonate gas province in Central Luconia, Offshore Sarawak, NW Borneo: implications for 
hydrocarbon-retention capacity. In: Int. Petrol. Techn. Conf. (IPTC), Bangkok 2012, IPTC 14578, p. 1208-
1213. 
(C Luconia, off NW Borneo, mature gas province with >45TCF gas discovered in Miocene carbonate build-
ups. Most commercial discoveries in carbonate platforms, but remaining prospectivity mostly in pinnacle-shape 
carbonates, where commercial volumes require long hydrocarbon columns) 
 
Kosa, E., G.M.D. Warrlich & G. Loftus (2015)- Wings, mushrooms, and Christmas trees: the carbonate seismic 
geomorphology of Central Luconia, Miocene-present, offshore Sarawak, Northwest Borneo. American Assoc. 
Petrol. Geol. (AAPG) Bull. 99, 11, p. 2043-2075. 
(see also Kosa (2013). C Luconia province of Sarawak Basin off NW Borneowith extensive Miocene-Holocene 
carbonate buildupse up to 2km thick and with complex seismic geomorphologies. Intermittent carbonate and 
siliciclastic deposition governed by oscillating sea level and variable siliciclastic input. Location of buildups 
with respect to deltaic facies and seismic expressions of marginal carbonate strata, locally known as wings, 
used here to classify carbonate seismic geomorphologies) 
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Geology 25, 132, p. 303-320.    (In Japanese, with English summary) 
(online at: https://www.jstage.jst.go.jp/article/shigenchishitsu1951/25/132/25_132_303/_pdf) 
(Mamut mine in NW Sabah, ~65 km E of Kota Kinabalu, is first porphyry copper mine in Borneo. Commercial 
operation started in 1975. Ore reserves ~178 Mtons of 0.476 percent copper. Area occupied by U Cretaceous 
and Tertiary flysch type sediments and igneous rocks. In mineralized area sedimentary rocks mainly Paleocene- 
Eocene sandstone, with serpentinized ultrabasic rocks and adamellite porphyry intrusions, possibly parts of 
large batholith under area, represented by Mt. Kinabalu. Late Miocene- E Pliocene K-Ar ages. Size of main 
adamellite porphyry intrusive ~800x 300m. Ore zone max. width 450m, length 800m and depth 200m) 
 
Kosaka, H. & K. Wakita (1978)- Some geologic features of the Mamut porphyry copper deposit, Sabah, 
Malaysia. Economic Geology 73, 5, p. 618-627. 
(Mamut porphyry copper-gold deposit of Paleocene- Upper Miocene age one of many mineralized centers in 
NW-SE trending tectonic zone in Sabah, N Borneo. Copper mineralization associated with K-rich adamellite 
porphyry intrusion. Wall rocks consist of serpentinite and clastic sediments. See also Imai (2000)) 
 
Kosters, M., P.F. Hague, R.A. Hofmann &d B.L. Hughes (2008)- Integrated modeling of karstification of a 
Central Luconia Field, Sarawak. In: Int. Petroleum Techn. Conf. (IPTC 2008), Kuala Lumpur, IPTC 12327, 9p. 
(Some carbonate fields in C Luconia gas province karstified, as demonstrated by severe drilling losses. Largest 
gas field (1969 discovery, ~175km NNW of Bintulu, producing since 1987) is elongate Miocene buildup. 
Seismic study suggests extensive dendritic karst network in zones 3 and 4, mainly in C and E parts of field. 
Overlying zone 2.3 part of transgressive systems tract with rel. poor porosities and form field-wide baffle) 
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(online at: http://geology.um.edu.my/gsmpublic/BGSM/bgsm57/bgsm2011006.pdf) 
 
Krebs, W.N. & A. van Vliet (2009)- The Middle Miocene Unconformity (MMU): neither Middle Miocene nor 
unconformity? In: Programme and abstracts Petroleum Geology Conf. Exh., Kuala Lumpur 2009, Geol. Soc. 
Malaysia, Paper 16. (Abstract only) 
(online at: http://geology.um.edu.my/gsmpublic/PGCE2009/Draft/Old/Geology%20Papers%20v.0.1.pdf) 
(Middle Miocene Unconformity of N Borneo/ S China Sea not true unconformity, but end of late E Miocene 
extension around 'oceanic' core of S China Sea. Crests of fault-blocks experienced minor submarine erosion. 
Bako-1 and Mulu-1 wells drilled on paleo-highs, reveal age of MMU is late E Miocene) 
 
Krol, L.H. (1927)- Palaeozoicum (?) in Sarawak en Britsch-Noord Borneo. De Mijningenieur 8, p. 113-115. 
(On the age of coal-bearing rocks from Sarawak: initially believed to be of Late Paleozoic age (Tennison 
Woods, 1885, based on presumed presence of Vertebraria and Phyllotheca), but more likely of Tertiary age) 
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(online at: https://gsmpubl.files.wordpress.com/2014/09/ngsm1983006.pdf) 
(First record of tektite in Sarawak, from Bukit Nanas Quaternary gravel terrace deposit SW of Limbang. With 
brilliant black lustre, spherical in shape, diameter 25mm, weight 35g. Limbang tektite may be correlated to 
nearby finds of tektites in Brunei (Tate 1970) and Kalimantan (Von Koenigswald?) (probably part of 
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studies used global sequence framework and underestimated local autocyclic forcing. Revised tectono-
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Simultaneous with 2nd order sea-level drop (late M Miocene) influx of siliciclastics split province into S part 
with low relief carbonate banks and N part with high relief platforms. All growth terminated at end M Miocene. 
Low relief banks buried, high relief platforms karstified prior to drowning (Late Miocene-Pliocene). Porosity-
permeability distribution linked to duration of exposure and burial diagenesis) 
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(Upper Cretaceous- Eocene sediments mature quartzose, possibly derived from mainland SE Asia/Indochina. In 
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Van Heck, S.E. (2001)- Calcareous nannoplankton and planktonic foraminifera from the Neogene offshore 
Northwest Borneo. Berita Sedimentologi 16, p. 14-21. 
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Sarawak, Cretaceous (Madai-Baturong Lst) and Miocene (Gomantong Lst) in Sabah. Most limestones fine-
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Sarawak. At Sematan bauxite is ~10' thick on hills and extends under surrounding alluvial sand and clay where 
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(Geologic map of part of W Sarawak, SW of Kuching, an area with long history of gold-siver mining. Includes 
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p. 1-159. 
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grabens and horsts were sites for shallow lacustrine sources, sandstone reservoirs, and traps) 
 
Schwing, H.F. (1999)- Deep-water exploration in the Kutei basin, East Kalimantan, Indonesia. In: Palawan 99 
Int. Conf., p. 
 
Sebayang, D., E. Guritno & B. September (2004)- Seismofacies comparison of deepwater sequences: 
Pleistocene to Recent Examples from Offshore North Sumatra and Kutei Basins, Indonesia. In: R.A. Noble et 
al. (eds.) Proc. Deepwater and frontier exploration in Asia and Australasia symposium, Jakarta 2004, Indon. 
Petroleum Assoc. (IPA), p. 349-360. 
(Basic paper on deep water channel-levee complexes) 



Bibliography of Indonesia Geology, Ed. 7.0     www.vangorselslist.com     July 2018 327

 
Teas, P.A., J. Decker, A. Nurhono & A. Isnain (2004)- Exploration significance of high resolution bathymetry 
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