
    

           
 
 
 
 

BBIIBBLLIIOOGGRRAAPPHHYY  OOFF  TTHHEE  GGEEOOLLOOGGYY  OOFF  IINNDDOONNEESSIIAA  
  AANNDD  SSUURRRROOUUNNDDIINNGG  AARREEAASS  

  
  

EEddiittiioonn  77..00,,  JJuullyy  22001188  
  
  
  

    JJ..TT..  VVAANN  GGOORRSSEELL  
  

VVII..  NNOORRTTHH  MMOOLLUUCCCCAASS  ((iinnccll..  SSeerraamm,,  SSuullaa))  
  
  
  

 
 

www.vangorselslist.com 



Bibliography of Indonesian Geology, Ed. 7.0    www.vangorselslist.com        July 2018 1

 

VI. NORTH MOLUCCAS 
 

VI. NORTH MOLUCCAS ............................................................................................................................... 13 
VI.1. Halmahera, Bacan, Waigeo, Molucca Sea ......................................................................................... 13 
VI.2. Banggai, Sula, Taliabu, Obi ............................................................................................................... 33 
VI.3. Seram, Buru, Ambon ......................................................................................................................... 43 

 

 
This chapter VI of Bibliography Ed. 7.0 deals with the northernmost part of the Indonesian Archipelago. It contains 
67 pages, with 423 titles, and is divided into three sub-chapters.  
 
The North Moluccas are a geologically complex region with a number of active volcanic arcs, non-volcanic 'outer 
arcs', fragments of remnant arcs, microcontinents, and deep basins floored by oceanic crust. 
 
 
   VI.1. Halmahera, Bacan, Waigeo, Yapen, Molucca Sea 
 

Sub-chapter VI.1. contains 155 references on the geology of the Halmahera region. 
 

 

Figure VI.1.1. Early geologic map of Halmahera- Bacan- Waigeo (Verbeek 1908) 
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This area of N Indonesia is in the realm of the western Pacific Ocean (Philippine Sea Plate). The western part 
is the Molucca Sea complex, where Molucca Sea Plate oceanic crust is subducting in two directions, under 
Halmahera in the East and the Sangihe arc in the West. The S side is bordered by the Sorong Fault zone, a 
major strike slip zone separating the W-moving Pacific from a N-moving Australia- New Guinea plate. 
 
Islands are composed of fragments of Late Cretaceous- M Eocene and younger island arc volcanics, intruded 
into and overlying collisional complexes with Jurassic or Cretaceous-age ophiolites. With the exception of 
parts of islands in the Sorong fault zone complex, no Pre-Tertiary sediments or continental crust material have 
been reported. 
 
 
   Halmahera 
The K-shaped island of Halmahera may be viewed as a similar, smaller and younger edition of Sulawesi. In 
both islands the western arms represent a Neogene volcanic arc system, while the central region and eastern 
arms contain large ophiolite complexes and interlayered sediments, while the arms are separated by young 
extensional basins. 
 

 
 

Figure VI.1.2. Simplified geologic map of Halmahera island, showing Tertiary- Quaternary volcanics-dominated 
west half, and widespread ultramafic rocks in the eastern half (purple). 

 
The West Halmahera Arc is composed of Late Miocene- Quaternary andesites with subordinate basalts, and is 
a response to the East-ward subduction of the Molucca Sea Plate at the Halmahera Trench (Hakim and Hall 
1991). 
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  Molucca Sea  
The Molucca Sea is a rare modern-day example of a 'double-dipping' oceanic plate, dipping westward under 
the Sangihe Trench/Arc in the West and eastward under the West Halmahera Trench/Arc in the East (Figures 
VI.1.3.and VI.1.4 ).  Most of the Moluccas Sea oceanic crust has actually been consumed, and the Molucca 
Sea floor is an area of an arc-arc collision-in-progress (Silver and Moore 1978, 1981, Cardwell  , Hamilton 
1979, McCaffrey 1982, 1991).  
 
The collision zone is composed of two accretionary complexes of opposing vergence, with slivers of ophiolites. 
The Talaud Islands represent an uplifted part of the accretionary/ melange complex of the collision zone 
(Atmadja, and R. Sukamto, 1979, Sukamto 1980).  
 

 
 

Figure VI.1.3. Map of Molucca Sea region, showing five active subduction trenches, Quaternary volcanoes of 
North Sulawesi- Sangihe and Halmahera Arcs (black triangles). Purple lines represent contours of 
subducting Molucca Sea slabs (Clor et al. 2005). 
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Figure VI.1.4. Schematic W-E cross section through the Sangihe Arc- southern Molucca Sea- Halmahera, 
showing subduction of the Molucca Sea plate beneath the Halmahera arc to the east and the Sangihe arc to 
the West. 

 
 

 
 
Figure VI.1.5. Interpretation of the structure of the Molucca Sea collision zone: (a) Reconstruction at time of 

initial collision of the opposing subduction complexes; (b) Present structure of the collision zone, with 
 (c) Expanded view of collision complex (Silver and Moore 1978). 
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Figure VI.1.6. W-E cross-section farther North, from Celebes Sea- Sangihe Arc across northern Molucca Sea 
to Philippine Sea, showing multiple subduction zones (Pubellier et al. 1999). 

 
The Talaud Islands are exposed parts of the N-S trending Central Ridge, which is entire composed of an 
imbricated accretionary prism/ melange complex, with ophiolitic blocks in a scaly clay matrix, (Soeria-Atmadja 
and Sukamto 1979, Moore et al. 1980, 1981). 
 
 
  Suggested reading- Halmahera area  (not a complete list of all relevant references) 
 

Halmahera General,  Verbeek 1908, Wanner 1913, Brouwer 1923, Soeria Atmadja 1981, 
  Tectonics   Sukamto et al. 1981, Morris et al. 1983, Hall 1987, 1999,  
    Hall et al. 1988, 1990, 1995, Hakim and Hall 1991, Sukamto 1989 
    Ali et al. 2001, Sodik et al. 1993. 
 

Molucca Sea   Silver and Moore 1978, 1981, McCaffrey et al. 1980, 1982, 1991, 
     Moore and Silver 1983, Widiyantoro 2003, Widiwijayanti et al. 2003, 2004  
 

Talaud islands   Roothaan 1928, Sukamto and Suwarna 1976, 1979,  
    Soeria-Atmadja and Sukamto 1979, Sukamto 1980,  
    Moore et al. 1980, 1981, Bader and Pubellier, 2000 
 

Sangihe Arc   Wichmann 1921, Morrice 1982, MacPherson et al. 2003. 
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  VI.2. Banggai, Sula, Taliabu, Obi 
 

Sub-chapter VI.2. contains 79 references on the geology of the Banggai and Sula archipelagoes. This group of 
islands west of the Birds Head of West Papua is generally believed to represent one or more microcontinental 
plates, that sliced off the northern margin of New Guinea in Jurassic time.  
 
Early geological investigations on the Sula islands included Boehm (1904, 1907, 1912) and Brouwer (1921). Early 
papers on the nearby Obi islands are by Brouwer (1924). The Obi islands appear to contain some Jurassic 
sediments overlying Triassic- Jurassic? ophiolites and matamorphics. 
 

 

Figure VI.2.1. Early geologic map of Banggai- Sula islands (Verbeek 1908). 
 
The Sula islands lent their name to the 'Sula Spur' of Klompe (1954, 1956), who viewed the Banggai, Sula and 
Obi islands region as the remnants of the western termination of the Australian-New Guinea Paleozoic 
('Tasmanide') fold belt, and which acted as the leading edge of the Australia-New Guinea plate during during 
Tertiary colllisional movements.  Structure of the main Sula islands (Taliabu, Mangoli) is rather simple (some 
block faulting, gentle N-ward dip). 
  
Basement of the Banggai-Sula block consists of Paleozoic metamorphic rocks, overlain by Triassic arc 
volcanics (Mangole Fm) and intruded by co-magmatic granite batholiths (Banggai granite; K-Ar ages around 
225 Ma). These Triassic intrusives and volcanics form part of a long Permo-Triassic arc system that continues 
East to New Guinea Birds Head (Netoni, Anggi granites), to terranes in northern Papua New Guinea 
(Idenburg, Kubor, Strickland granites; all ~220-240 Ma) and all along the East Australian active margin  
(Amiruddin 2000, 2009, Ding et al. 2011). 
 
Gravity data suggest the Banggai- Sula Archipelago is is composed of blocks of severely attenuated 
continental crust (9-22 km thick; Sardjono 1999, Sardjono and Mirnanda 2007).  
 
Outcrops of late Middle-Late Jurassic- Cretaceous marine sediments are relatively widespread, and the Sula 
Islands have long been famous for the richest Jurassic ammonite, belemnite and mollusc faunas in Indonesia 
(see also Garrard et al. 1988): 
- the basal ('syn-rift'?) transgression is probably of Middle Jurassic age (Toarcian?; Bajocian; Panuju 2011), 

and consists of the non-marine Bobong Formation, which contains some thin coal beds (Kusnama et al. 
2007, 2008, Septriandi et al. 2012); 

- the (late-rift?) Middle Jurassic- Lower Cretaceous (Hauterivian?; Garrard et al. 1998) open marine Buya 
Formation is ~1200m thick and its suggested age include: Late Toarcian- Tithonian by Sato et al. (1978; 
macrofossils), Bathonian and younger (Westermann and Callomon 1988; ammonites). and Bathonian- Early 
Tithonian (Lelono and Nugrahaningsih 2012; dinoflagellates);  

- the overlying Cretaceous bathyal pelagic carbonates of the Tanamu Formation appear to be restricted to 
Late Cretaceous age (Coniacian- Late Paleocene; Pigram et al. 1985, Garrard et al. 1998, Coniacian- 
Campanian?; Panuju et al. 2011). 
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Pigram et al. (1985) noted that the Mesozoic stratigraphy of the Sula Platform was closer to that of Central 
Papua New Guinea between 141°-145° than to West Papua, implying a westward displacement of >2500 km. 
 
An apparent significant mid-Cretaceous between (>30-40 Myrs?) between clastic Buya Formation and the 
overlying Tanamu Fm pelagic carbonates was interpreted as a breakup unconformity by Garrard et al. (1998). 
This is significantly later event than the suggested Middle- Late Jurassic breakup event in Buru and Seram? 
(e.g. Pigram and Panggabean 1983). 
 
Most of the Jurassic and Cretaceous was eroded in Early Paleogene time from the Banggai archipelago in the 
West. This event was followed by a likely Late Eocene trangression (with Lacazinella in Tiaka wells and at 
several localities in the Tomori area of East Sulawesi (Handiwiria 1990) that initiated widespread Late Eocene- 
Middle Miocene carbonate deposition of the pre-collisional Salodik Formation (Garrard et al. 1998). 
 
Classic paleontological monographs on the Sula Jurassic macrofaunas include Boehm (1904-1912), Kruizinga 
(1921, 1926, belemnites, ammonites) and Challinor and Skwarko (1982; belemnites) and Westermann and 
Callomon 1988 (ammonites). 
 
  Banggai- Sula- East Sulawesi collision 
The western edge of the Banggai-Sula plate collided with East Sulawesi, probably in Late Miocene time, by 
'underthrusting' of the East Sulawesi ophiolite complex. Imbricated packages that were scraped off the 
downgoing Banggai Sula plate can be studied in outcrop in the Tomori area of the south side of the East Arm 
of Sulawesi. 
 

 
 

Figure VI.2.2. Late Miocene-Pliocene collision zone between western edge of Banggai-Sula plate and the East 
Arm of Sulawesi, which is mainly composed of ophiolite. Imbricated Cretaceous- Middle Miocene carbonate-
rich series south of the Batui Thrust represent off-scraped distal sedimentary cover of Banggai-Sula plate. 

 
The foredeep subsidence that preceded the collision set up favorable conditions for maturation and trapping of 
hydrocarbons. Initial subsidence created a backstepping series of Miocene carbonate platform and buildup 
facies. After burial by collisional and post-collisional 'Sulawesi molasse' these became the oil-bearing 
reservoirs of the Tiaka, Senoro fields in the Tomori Basin and adjacent onshore East Sulawesi (Figure VI.2.2). 
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Figure VI.2.3. Late Miocene-Pliocene collision zone between western edge of Banggai-Sula plate and the East 
Arm of Sulawesi, same area as Figure VI.2.2 , but as surface geology map of Kundig (1956). 

 
  Suggested reading- Banggai-Sula area  (not a complete list of all relevant references) 
 

General, Tectonics  Verbeek 1908, Wichmann 1914, Brouwer 1915, 1921, 1926, 
    Koolhoven 1930, Klompe 1954, 1956, Sukamto 1975,  
    Pigram et al. 1985, Ryacudu et al. 1993, Kadarusman et al. 1994,  
    Natawidjaja, and Kadarusman 1994; Garrard et al. 1998,  
    Walperdorf et al. 1998, Sardjono 1999, 2007, Amiruddin 2000, 
     Nasution et al. 2008  
 

Jurassic stratigraphy/  Boehm 1904, 1907, 1912, Jaworski 1921, Kruizinga 1921, 1926,  
    paleontology   Sato et al. 1978, Westermann et al. 1978, Challinor and Skwarko 1982,  
    Westermann and Callomon 1988, Sukamto and Westermann 1992,  
    Francis and Westermann 1993, Oloriz, and. Westermann 1998, 
    Pessagno and Meyerhoff Hull 2002, Kholiq et al. 2011, Panuju 2011 
    Lelono and Nugrahaningsih 2012, Septriandi et al. 2012 
 

Obi    Martin 1904, Wanner 1913, Brouwer 1924, Kuenen 1942,  
    Permana 1987, Soeria-Atmadja et al. 1988, Agustiyanto 1998,  
    Dipatunggoro 2011, Khadafi et al. 2013, Rahmalia et al. 2017 
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  VI.3. Seram, Buru, Ambon 
 

Sub-chapter VI.3. contains 189 references on the geology of Seram and nearby islands Buru and Ambon. 
 
  Seram 
Seram and the chain of islands continuing in E/ SE direction all share a very complex fold-thrust belt geology, 
with N-directed thrusting and with fragments of continental blocks, metamorphic rocks and ophiolite 
complexes. Deformation is less intense West of Seram, on Buru island. Large ophiolite bodies and 
metamorphic complexes are present in SW Seram and Buru.  
 

 
 

Figure VI.3.1. Early geologic map of Seram (Rutten 1929; from Rutten and Hotz, 1920) 
 
Counterclockwise rotation of the Buru-Seram microplate has been suggested by paleomagnetic data (Haile 
1978, 74° since Late Miocene) and structural analysis (Linthout et al. 1991; 45° since Early Pliocene).  
 
Seram is home to three or four metamorphic complexes (Kobipoto, Saku, Tehoru, Taunusa; Sopaheluwakan 
et al. 1992). Interpretation of these has always been difficult, partly due to the wide range of radiometric ages, 
most of which are suspect (Davies and Tommasini, 2000). Some of the metamamorphics are presumably of 
pre-Late Triassic age, some have Miocene- Pliocene colling ages and were thought to have formed during 
Miocene ophiolite obduction (Helmers et al. 1989, Sopaheluwakan 1994). Recent re-interpretations by Pownall 
et al. (2013-2018) explain much of the metamorphic complexes as result of young hyper-extensional mantle 
exhumation during the opening of the Banda Sea and roll-back of the Banda Arc slab. 
 
Paleozoic metamorphics are overlain by folded Late Triassic (Carnian-Norian) Kanikeh Fm flysch-type clastics, 
composed of micaceous sands and shales with plant fragments, Monotos salinaria, etc. This series has been 
interpreted as the basal part of a Late Triassic intra-cratonic rift sequence. 
 
The clastics are capped by (partly interbedded with?) latest Triassic reefal and deepwater limestones of the 
Manusela and Saman Saman Formations (late Norian- Rhaetian; Al-Shaibani et al 1983). Reefal facies are 
rich in calcareous sponges corals and hydrozoans. The Late Triassic limestone of Seram is frequently 
reported as of Jurassic age, an idea started by Van der Sluis (1950) and Van Bemmelen (1949), although all 
paleontological evidence points to latest Triassic ages only (Wanner et al. 1952, Martini et al., 2004, Charlton 
and Van Gorsel 2014). 
 
Above the Late Triassic the Early-Middle Jurassic is either highly condensed limestone (e.g. Wanner and 
Knipscheer 1951; 60 cm) or is missing completely and Late Jurassic marine Kola Shale directly overlies the 
Triassic. This hiatus/unconformity was suggested to represent a 'post-breakup unconformity' and signify onset 
of nearby oceanic spreading (Pigram and Panggabean 1984).  
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The latest Jurassic-Eocene interval is represented by reddish pelagic limestones (Nief Fm), devoid of any 
clastic material, and probably representing the oceanic drift or very distal passive margin stage of the Buru- 
Seram microplate. The basal radiolarian chert-rich limestones contain locally abundant latest Jurassic-earliest 
Cretaceous calpionellids (mainly Stomiosphaera moluccana; Wanner 1940), and are overlain by Upper 
Cretaceous limestones without chert and with Globotruncana and above this also Paleo-Eocene planktonics, 
including Globorotalia velascoensis and Hantkenina (Germeraad 1946).  
 
Similarities in stratigraphy and structure between Seram and Timor have been noticed by many authors. There 
are also similarities with the Triassic stratigraphy of nearby Misool, but the Jurassic- Paleogene of Seram- 
Buru is in more distal facies, and lack the rich macrofossil faunas of Misool. There is also evidence of 
consumed oceanic crust between Misool and Seram, so the present-day proximity is not necessarily the same 
as the paleo-position(s). 
 
Widespread folding and thrusting of Eocene and older rocks, with the formation of the 'Salas Block Clay' 
olistostrome or melange, suggests a major collisional event, but the exact age of this remains uncertain. It is 
probably related to ophiolite obduction at the S/SW side of Seram, which have a Late Miocene onset of 
exhumation age (around 8 Ma; Linthout et al. 1996). 
 

 
 

Figure VI.3.2. N-S cross-sections through NW Seram, showing N-directed folding and thrusting of 
metamorphics- granite (pink-red) complex over folded Mesozoic sediments (mainly Late Triassic; light brown 
'flysch' and blue limestones) (Rutten and Hotz, 1919). 

 
This Plio-Pleistocene North Seram fold-thrust belt outcrops on North Seram and continues offshore for up to 
~100 km (e.g. Teas et al. 2009), where it looks like a continuation of the Banda Arc accretionary complex. This 
foldbelt is commonly described as merely a zone of young thrusting between Misool/ Birds Head and Seram 
Island (e.g. Pairault et al. 2003, Granath et al. 2011, Patria and Hall 2017).  However, like the Timor Trough, it 
probably makes more sense to interpret the Seram Trough and the young North Seram imbricated complex as 
a subduction trench- accretionary prism complex, and a continuation of the (now mostly locked and extinct) 
eastern Banda Arc subduction zone (Figure VI.3.3; O'Sullivan et al. 1985, Jongsma et al. 1989, etc.): 
- the width of the offshore imbricated belt implies 100's of kilometers of shortening; 
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- the imbricated complex can be tied to a South-dipping subducted slab below Seram that is clearly imaged by 
seismic tomography and deep earthquake distributions; 

- remnants of a Late Pliocene-Pleistocene volcanic arc are present South of Seram (Ambon; Priem et al. 1978, 
Honthaas et al. 1999, Hammarstrom et al. 2013). 

 

 
 

Figure VI.3.3. Block diagram with schematic regional S to N cross-sections, showing Seram as a separate 
plate from the subducting Birds Head plate (O'Sullivan et al. 1985). 

 
Deep marine marls as young as Early Pleistocene outcrop on Seram island and suggest about 2 km of 
Pleistocene-Recent uplift in SW Seram (De Smet et al., 1989). 
 
Oil has been produced from Plio-Pleistocene sands in NE Seram since 1897 (Bula Field), and is believed to be 
sourced from Late Triassic bituminous shale. Much later oil was also discovered in fractured Late Triassic 
limestones (Oseil field).  Oils from surface seeps and the Oseil and Bula oil fields were sourced from Late 
Triassic basinal limestones- calcareous shales, derived from Type II marine algae (no terestrial organic 
material), deposited in anoxic conditions (Peters et al. 1999, Wahyudiono et al. 2018). 
 
 
  Buru 
The geology of Buru Island shows very similar Triassic- Eocene stratigraphy to Seram but is in a less complex 
tectonic setting (Wanner 1907, Hummel 1923, Tjokrosapoetro and Budhitrisna 1982, 1983, etc.)  
 
Of particular interest is the presence of Late Triassic 'asphalt shale' in outcrops near Bara-Bai, rich in 
ammonites and with 23% organic matter (Kossmat 1906, Von John 1906, Krumbeck 1913). 
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  Suggested reading- Seram- Buru area  (not a complete list of all relevant references) 
 

Seram General, Tectonics Wanner 1907, 1923, Verbeek 1908, Brouwer 1919, Rutten and Hotz 1918- 
    1920, De Jong 1923, Rutten 1927, Germeraad 1946, Valk 1945,  
    Van der Sluis 1950, Audley-Charles and Carter 1977, Haile 1978,  
    Audley-Charles et al. 1979,Tjokrosapoetro and Budhitrisna 1982,  
    De Smet et al. 1989, Linthout et al. 1989, 1996, Kemp and Mogg 1992,  
    Sopaheluwakan et al. 1992, 1994, Supandjono 1994, O'Sullivan et al. 1985,  
    Hadiwisastra et al. 1996, Kemp et al. 1996, Monnier et al. 2003, Hill 2005,  
    Bachri 2011, Hill 2012, Pownall et al. 2013, 2014, 2015,2017, 2018,  
 

North Seram fold-thrust belt Audley Charles and Carter 1977, Jongsma et al. 1989, Pairault et al. 2003, 
    Teas et al. 2009, Riadini et al. 2010, Darman and Reemst 2012,  
    Sapiie et al. 2012, 2013, Adlan et al. 2016, Patria and Hall 2017 
 

Paleontology,stratigraphy Boehm 1905, 1908, 1910, Wanner 1907, 1928, 1949, Gerth 1909,  
    Deninger 1918, Fischer 1921, Krumbeck 1923, Welter 1923, Pia 1924, 
    Koch 1925, Jaworski 1927, Wilckens 1937, Wanner and Knipscheer 1951, 
     Al-Shaibani 1983, Pigram and Panggabean 1984,  
 

Triassic limestone  Wilckens 1937, Wanner et al. 1952, Kemp 1992, Al-Shaibaini et al. 1983,  
    1984, Martini et al. 2004, Charlton and Van Gorsel 2014 
 

Oil field(s)   Zillman and Paten 1975ab, Kemp 1992, Moyle et al. 2000,  
    Nilandaroe et al. 2001, Lapulisa et al. 2012 
 

Source rocks, Oils  Price et al. 1987, Peters et al. 1999, Adlan et al. 2018,  
    Wahyudiono et al. 2018 
 
Buru     Martin 1902, 1903, Kossmat 1906, Von John 1906, Wanner 1907, 1923, 
    Gerth 1910, Krumbeck 1913ab, Henny 1922, Hummel 1923,  
    Fortuin et al. 1988, Harahap 2002, Hakim and Harahap 2003,  
    Harahap and Poedjoprajitno 2006 
 

Ambon     Verbeek 1899, 1900, 1905, Boehm 1905, 1908, Brouwer 1925, 1927, 
    Jaworski 1927, Kuenen 1949, Priem et al. 1978, Menzie et al. 1997,  
    Honthaas et al. 1999, Hammarstrom et al. 2013. 



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

 

VI. NORTH MOLUCCAS 
 

VI.1. Halmahera, Bacan, Waigeo, Molucca Sea 
 

Anderson, C.D. (1999)- Cenozoic motion of the Philippine Sea Plate; new paleomagnetic data from eastern 
Indonesia. Masters Thesis, University of California at Santa Barbara, p. 1-164.  (Unpublished  
(Halmahera, Waigeo and other islands constitute largest land area of Philippine Sea Plate. New paleomagnetic 
results from 24 sites. Halmahera region motion three segments: 0-25 Ma moved N and rotated 40° CW; no 
rotation or latitude translation 25-40 Ma; 50° CW rotation and slight S-ward translation 40-50 Ma. Two 
Cretaceous sites indicate another 90° CW rotation between ~73-50 Ma, but interpretation speculative) 
 
Anonymous (1981)- Gag Island nickel outlook not promising. Mining Magazine 144, 4, p. 287-289. 
(Study by Pacific Nickel of weathered ultrabasic laterite of Gag Island in N Moluccas suggests 160 Million 
metric Tons of ore at 1.64% Nickel, 0.12% Cobalt, 37% Iron (BHP dropped Gag Island project in 2008)) 
 
Apandi, T. & D. Sudana (1980)- Geologic map of the Ternate Quadrangle, North Maluku, 1: 250,000. Geol. 
Res. Dev. Centre (GRDC), Bandung. 
(Geologic map of central part of Halmahera, 1:250,000 scale. Includes large Pretertiary Ultrabasic complex, 
overlain by Paleogene conglomerates with ultrabasic clasts, Paleogene limestone and younger Tertiary 
sediments (in NE Halmahera ophiolite also overlain(?) by Upper Cretaceous sediments with Globotruncana)) 
 
Bader, A.G. (1997)- Deformation de la croute oceanique lors de la fermeture d'un bassin marginal. Exemple de 
la Mer des Moluques (Philippines-Indonesie). Doct. Thesis Universite Pierre et Marie Curie, Paris VI, p.  
(Unpublished) ('Deformation of oceanic crust during the closing of a marginal basin. Example of the Molucca 
Sea (Philippines-Indonesia).) 
 
Bader, A.G. & M. Pubellier (2000)- Forearc deformation and tectonic significance of the ultramafic Molucca 
Central Ridge, Talaud islands (Indonesia). The Island Arc 9, 4, p. 653-663. 
(Molucca Sea basin S of Mindanao underlain by N-S ophiolitic ridge, representing outer ridge of Sangihe 
subduction zone, and outcrops on Talaud Islands. Forearc sediments uncomformably on (1) dismembered 
ophiolitic series and (2) thick melanges. Two deformation events. Earlier direction (N20°E) is thrusting event 
affecting ophiolitic basement associated with edge of Celebes Sea. Incipient Sangihe subduction around 15 Ma 
uplifted deformed crust and buried melanges beneath forearc sediments. Recent E-W shortening during 
subduction of Snellius Plateau reactivated melanges within thrusts cutting forearc series) 
 
Bader, A.G., M. Pubellier, C. Rangin, C. Deplus & R. Louat (1999)- Active slivering of oceanic crust along the 
Molucca Ridge (Indonesia-Philippine): implication for ophiolite incorporation in a subduction wedge. Tectonics 
18, 4, p. 606-620. 
(online at: http://onlinelibrary.wiley.com/doi/10.1029/1999TC900004/epdf) 
(Marine geophysical survey in N Molucca Sea shows structure of classic active convergent margin, from W to 
E: Sangihe volcanic arc, Molucca Ridge forearc basin resting on outer ridge, accretionary wedge, and Snellius 
Ridge- Philippine Sea composite downgoing plate. Strong negative gravity anomaly above wedge suggests 
basement deepening and rupture of 700 km-long subducting lithosphere. S Snellius Ridge separated recently 
from S Philippine Basin by incipient Philippine Trench, deforming forearc region with backthrusting) 
 
Baillie, M.C. & G.C. Cock (2001)- Weda Bay nickel/cobalt project- resource definition and the development of 
a project concept. Proc. Indonesia Mining Conf. Exhibition, Jakarta, p. 2B1-2B22. 
 
Baker, S.J. (1997)- Isotopic dating and island arc development in the Halmahera region, Eastern Indonesia. 
Ph.D. Thesis University of London, p. 1-316.  (Unpublished) 
(Halmahera area in zone of complex tectonics at junction between Eurasian margin, Philippine Sea and 
Australian plates. Continental metamorphic rocks of probable Paleozoic age, derived from New Guinea, are 
found on Bacan and Obi. Ophiolitic rocks from Halmahera, Obi, Gag are of Philippine Sea plate origin, formed 
an intra-oceanic forearc-arc-backarc system of Jurassic age. Intrusives into ophiolitic rocks on Halmahera and 
Obi two phases of arc-related plutonic activity in Middle to Late Cretaceous  
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Ophiolites and their modern oceanic analogues, Geol. Soc., London, Spec. Publ. 60, p. 179-202. 
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represent forearc of Mesozoic arc whose remnants now found near margins of Philippine Sea Plate) 
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Miocene (Lepidocyclina) ages (forams brief description by Douville 1923 in same volume)) 
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(New Guinea) continental margin in E Miocene from ~25 Ma, Neogene strike-slip faulting, etc. Rifting in Late 
Eocene formed W-E backarc basin with Late Eocene terrestrial-marginal marine clastic sediments, followed by 
limestone and deep marine turbidites. E Miocene arc-continent collision caused uplift and major unconformity 
above which widespread Miocene limestones were deposited. Two sub-basins formed in late Neogene, a 
response to formation of Halmahera volcanic arc to W and strike-slip movements along Sorong Fault Zone to S. 
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Indonesia. J. Southeast Asian Earth Sci. 6, 3-4, p. 289-297. 
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(Kencana Au-Ag low-sulfidation epithermal deposit in Neogene magmatic arc of Halmahera is 2002 discovery 
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(Kencana Au-Ag low-sulfidation epithermal deposit in Neogene magmatic arc of NW Arm of Halmahera, with 
resource of 4 Moz Au. Part of the Gosowong Goldfield, with Gosowong and Toguraci deposits. NW arm of 
Halmahera composed of four superimposed volcanic arcs. Epithermal mineralization in Pliocene Gosowong 
Fm of volcaniclastic rocks, ignimbrites, andesitic flows and diorite intrusions. Andesite emplacement at 3.73 
Ma followed by diorite intrusion at ~3.50 Ma. Kencana epithermal mineralization at ~ 2.93 Ma) 
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Mijnwezen Nederlandsch-Indie 50 (1921), Verhandelingen 2, p. 107-116. 
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unconformity, overlain by Late Eocene limestones and Oligocene volcanoclastics. Second regional 
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epithermal gold-silver district in Indonesia. In: Proc. PACRIM 2015 Congress, Hongkong, Australasian Inst. of 
Mining and Metallurgy (AusIMM), Melbourne, Publ. Ser. 2/2015, p. 235-242. (Extended Abstract) 
(Gosowong epithermal Au-Ag deposits in NW arm of Halmahera discovered in 1994. With subsequent 
brownfields discoveries reserves of >6 Moz Au. Main deposits named Gosowong, Toguraci and Kencana. 
Epithermal mineralization in Pliocene andesitic-basaltic arc volcanics of Gosowong Fm (zircon ages 3.9-3.5 
Ma) and Ar/Ar age for hydrothermal alteration of 2.9 Ma. Mineralisation in multistage veins, breccias and 
stockwork veins. Four major types of hypogene alteration) 
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Halmahera, Eastern Indonesia. Proc. SE Asia Expl. Soc. (SEAPEX) Expl. Conf., Singapore 2011, Presentation 
19, 31p. 
(New seismic data over undrilled Weda Bay Basin, SE of Halmahera, indicates >7km of Tertiary sediment. 
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Forde, E.J. (1997)- The geochemistry of the Neogene Halmahera Arc, Eastern Indonesia. Ph.D. Thesis 
University of London, p. 1-268.  (Unpublished)  
(Halmahera arc is N-S intra-oceanic arc cutting across the islands of Halmahera and Bacan and is result of 
eastward subduction of Molucca Sea Plate. K/Ar dating revealed migration of volcanism along length of 
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Halmahera, Indonesia; mineralogy, geochemistry, and exploration implications. Economic Geology 102, 5, p. 
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(Gosowong epithermal Au-Ag deposit discovered in 1994 in NW arm Halmahera. Host rocks Miocene shallow 
marine, intermediate-basic volcanic and volcaniclastic rocks of Gosowong Fm. 40Ar/39Ar dating of adularia 
grains from vein zone yielded late Pliocene age (2.4-2.9 Ma)) 
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der Molukken. Inaugural Dissertation University of Zurich, p. 1-46.  (Unpublished) 
('Investigations of volcanic rocks of Halmahera Island (Djilolo) in the Moluccas Archipelago'. Petrographic 
study of basalts, diorites, trachydolerites, andesites, etc., collected by E. Gogarten in Halmahera. Little or no 
locality information. First geologic thesis by student from Turkey; Sengor 1988) 
 
Gogarten, E. (1918)- Geologie van Noord-Halmahera; voorlopige mededeeling. Verhandelingen Geologisch-
Mijnbouwkundig Genootschap Nederland Kol., Geol. Serie 2, p. 267-280. 
(‘Geology of North Halmahera, preliminary communication’. Summary of 1911 geological reconnaissance 
along N coast of Halmahera. Not very useful, except for presence of belemnite in sandstone at SE Morotai 
island (but fossil lost in transport to Germany)) 
 
Gogarten, E. (1918)- Die Vulkane der nordlichen Molukken. Zeitschrift Vulkanologie 4, p. 211-305. 
('The volcanoes of the northern Moluccas') 
 
Hakim, A.S. (1989)- Tertiary volcanic rocks from the Halmahera Arc, Indonesia: petrology, geochemistry and 
low temperature alteration. M.Phil. Thesis, University of London, p. 1-292.   (Unpublished) 
 
Hakim, A.S. & R. Hall (1991)- Tertiary volcanic rocks from the Halmahera arc. J. Southeast Asian Earth Sci. 6, 
3-4, p. 271-287. 
(onine at: http://searg.rhul.ac.uk/pubs/hakim_hall_1991_halmahera.pdf) 
(In W Halmahera Arc Quaternary and Late Neogene andesites and subordinate basalts. Probably no arc 
volcanic activity during most of Miocene: Neogene volcanic arc initiated at beginning of Late Miocene by E-
ward subduction of Molucca Sea Plate at Halmahera Trench. Basalts of Oha Fm in SW belt older than Late 
Miocene (Late Cretaceous-Eocene suspecte) and probably products of Late Mesozoic or E Tertiary subduction 
within Pacific, evolved by olivine, plagioclase and clinopyroxene fractionation. With extensive sub-greenschist 
facies alteration reflecting deep burial and/or high heat flows, producing zeolites, chlorites, smectites etc.) 
 
Hall, R. (1987)- Plate boundary evolution in the Halmahera Region, Indonesia. Tectonophysics 144, p. 337-352. 
(online at: http://searg.rhul.ac.uk/pubs/hall_1987%20Plate%20boundaries%20Halmahera.pdf) 
(Halmahera stratigraphy links to E Philippines and records history of Molucca Sea subduction. Halmahera- E 
Mindanao basement part of Late Cretaceous-E Tertiary arc and forearc and part of single plate since Late 
Eocene- E Oligocene. No evidence of Oligo-Miocene arc: Pliocene arc on E Tertiary arc basement. Arc 
volcanism ceased briefly in Pleistocene and shifted W after deformation episode. Present arc built on deformed 
Pliocene arc. Diachronous collision at W edge Philippine Sea Plate which began in Mindanao in Late Miocene 
impeded Philippine Sea Plate movement and further motion achieved by strike-slip along Philippine Fault, 
subduction at Philippine Trench and subduction of Molucca Sea lithosphere under Halmahera) 
 
Hall, R. (1999)- Neogene history of collision in the Halmahera region, Indonesia. Proc. 27th Ann. Conv. Indon. 
Petroleum Assoc. (IPA), Jakarta, G014, 8p. 
(Molucca Sea Plate almost entirely subducted remnant of double subduction system, with Sangihe Arc in W, 
Halmahera Arc in E. In N Molucca Sea Halmahera Arc entirely overridden by Sangihe forearc, and in few 
million years time entire Halmahera arc may have disappeared)  
 
Hall, R., J.R. Ali & C.D. Anderson (1995)- Cenozoic motion of the Philippine Sea plate: palaeomagnetic 
evidence from eastern Indonesia. Tectonics 14, p. 1117-1132. 
(online at: 
http://searg.rhul.ac.uk/pubs/hall_etal_1995%20Philippine%20Sea%20Plate%20palaeomagnetism%20Tectonic
s.pdf) 
(New paleomagnetic data N and S of Sorong Fault record S-ward movement in Eocene and N-ward movement 
in Neogene. All sites N of Sorong Fault (Halmahera- Kasiruta- Waigeo) clockwise declinations. Neogene rocks 
small deflections, Oligocene- M Eocene rocks clockwise declination deflections of ~40°. Declinations of lower 
Eocene rocks indicate ~90° of CW rotation. Sorong Fault originated after Australia- Philippine Sea plate 
collision at ~25 Ma. Area N of Sorong Fault always part of Philippine Sea Plate) 



Bibliography of Indonesian Geology, Ed. 7.0    www.vangorselslist.com        July 2018 19

 
Hall, R., J.R. Ali, C.D. Anderson & S.J. Baker (1995)- Origin and motion history of the Philippine Sea Plate. 
Tectonophysics 251, p. 229-250. 
(Halmahera-Waigeo good Mesozoic- Tertiary stratigraphic record indicating long arc history for S part of 
plate. Regional unconformities in Middle Eocene and base Miocene (~25 Ma)) 
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Halmahera region, eastern Indonesia: a Late Cretaceous-Early Tertiary arc and fore-arc. J. Geol. Soc. London 
145, p. 65-84. 
(W Halmahera active volcanic arc. E Halmahera basement dismembered ophiolites with slices of Mesozoic and 
Eocene sediments, unconformably overlain by M Oligocene and younger sediments and volcanics. Mesozoic- 
Eocene sediments similar to Marianas fore-arc. E Halmahera basement interpreted as pre-Oligocene fore-arc 
lacking accretionary complex. Mesozoic- Tertiary sediments imbricated with igneous and metamorphic rocks 
represent deeper parts of fore-arc during Late Eocene plate reorganization. S Bacan basement continental 
metamorphic rocks associated with deformed ophiolitic complex, different from E Halmahera. Metamorphic 
rocks interpreted to be part of N Australian continental margin basement, separated from Halmahera by splay 
of Sorong Fault system. Deformed ophiolite complex of Bacan may represent magmatism in fault zone) 
 
Hall, R., M.G. Audley-Charles, F.T. Banner, S. Hidayat & S.L. Tobing (1988)- Late Palaeogene- Quaternary 
geology of Halmahera, Eastern Indonesia: initiation of a volcanic island arc. J. Geol. Soc. London 145, p. 577-
590. 
(Halmahera rel. complete M Oligocene- Recent sedimentary section unconformable on ophiolitic complex, 
part of Late Cretaceous- E Tertiary forearc. After volcanic arc activity ceased in Eocene, former fore-arc 
terrane uplifted and eroded in Late Paleogene. Clasts of Eocene reefal limestone with Discocyclina in 
?Oligocene- E. Miocene Jawati conglomerate. Widespread Late Oligocene- Miocene carbonates. No evidence 
of arc volcanism in C Halmahera between Eocene and Pliocene. Oligo-Miocene volcanism in nearby regions 
interpreted as related to Sorong Fault system. Rapid subsidence in E Pliocene (tied to initiation of subduction 
of Molucca Sea) lead to basinal marls deposition, followed by siliciclastic turbidites with increasing amounts 
of calc-alkaline volcanic debris from W Halmahera Pliocene arc. Deformation in Pleistocene at junction of E 
and W Halmahera. Third Halmahera arc (Quaternary) active in N part of the islands since 1 Ma) 
 
Hall, R., P.D. Ballantyne, A.S. Hakim & G.J. Nichols (1996)- Basement rocks of Halmahera, eastern Indonesia: 
implications for the early history of the Philippine Sea. In: G.P. & A.C. Salisbury (eds.) Trans. 5th Circum-
Pacific Energy and Mineral Resources Conference, Honolulu 1990, Gulf Publishing, Houston, p. 301-317. 
(Oldest rocks on Halmahera are 'supra-subduction zone' ophiolites, overlain by Late Cretaceous and Eocene 
arc volcanics and sediments. Late Cretaceous- Eocene age plutonic rocks intrude ophiolites. Shallow marine 
Eocene limestones unconformably overlain by Neogene sediments. Halmahera basement many similarities to 
submarine plateaus and ridges of Philippine Sea and E Philippines basement terranes, suggesting existence of 
extensive Late Cretaceous and Eocene volcanic arc(?) systems on Mesozoic ophiolitic basement) 
 
Hall, R., M. Fuller, J.R. Ali & C.D. Anderson (1995)- The Philippine Sea plate: magnetism and reconstructions. 
In: B. Taylor & J.H. Natland (eds.) Active margins and marginal basins: a synthesis of Western Pacific drilling 
results, American Geophys. Union (AGU) Monogr. 88, p. 371-404. 
(online at: 
http://searg.rhul.ac.uk/pubs/hall_etal_1995%20Philippine%20Sea%20plate%20palaeomagnetism%20AGU%2
0Monograph.pdf) 
(Paleomagnetic results from ocean drilling and from land on Philippine Sea Plate indicate progressive N-ward 
translation of plate during Tertiary. ODP Leg 126 showed large CW declination shifts of up to -90° since E 
Oligocene. Similar large declination shifts at land sites at E margin of plate, similar changes in inclination as 
ocean drilling sites, and explained as result of entire plate rotation, marginal basin opening, and/or local 
tectonic deformation at plate edge. Propose plate rotated clockwise since E Tertiary by 5.5° between 0- 5 Ma, 
34° between 5- 25 Ma, 50° between 40-50 Ma) 
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(Philippine Sea plate includes plateaus of thickened crust, separated by thinner oceanic crust. Arrival of 
plateaus at subducting SW margin of Philippine Sea plate caused Philippine Trench to propagate S-ward in 
increments and caused transfer of terranes to Philippine margin. New data from the Halmahera region indicate 
plate boundaries strongly influenced by heterogeneous character of Philippine Sea plate. At present the 
Philippine Trench terminates at oceanic plateau which is structurally continuous with old forearc and ophiolite 
terrane on Halmahera. Position of this terrane caused Philippine Sea plate- Eurasia convergence to be 
transferred from subduction at Philippine Trench to Molucca Sea Collision Zone through NE-SW dextral 
transpressional zone across Halmahera) 
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Cosgrave & M.E. Jones (eds.) Neotectonics and resources, Belhaven Press, London, p. 243-256. 
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Hall, R., G. Nichols, P. Ballantyne, T. Charlton & J. Ali (1991)- The character and significance of basement 
rocks of the southern Molucca Sea region. J. Southeast Asian Earth Sci. 6, p. 249-258. 
(Pre-Neogene basement rocks in S Molucca Sea region include ophiolitic rocks, arc volcanics and continental 
rocks. Ophiolitic complexes, interpreted as oldest parts of Philippine Sea Plate, overlain by U Cretaceous and 
Eocene sediments and volcanics. Plutonic rocks of island arc origin intruding ophiolites yield Late Cretaceous 
radiometric ages; amphibolites with ophiolitic protoliths yield Eocene ages. Ophiolites speculated to have 
originated during mid-Cretaceous plate reorganization. Late Cretaceous-Paleogene arc volcanics in basement 
of Morotai, W Halmahera and Bacan overlain by shallow water Eocene limestones and Oligocene rift sequence 
with basaltic pillow lavas and volcaniclastic turbidites. Mid Eocene-Oligocene extension synchronous with 
opening of central W Philippine Basin) 
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Bookstrom & M.L. Zientek (2013)- Porphyry copper assessment for Tract 142pCu7202, Halmahera Arc, North 
Molucca Islands- Indonesia. In: J.M. Hammarstrom et al., Porphyry copper assessment of Southeast Asia and 
Melanesia, U.S. Geol. Survey, Scient. Invest. Rep. 2010-5090-D, Appendix K, p. 175-185. 
(online at: http://pubs.usgs.gov/sir/2010/5090/d/sir2010-5090d_text.pdf) 
(Assessment of porphyry copper deposits in ~400 km long Neogene Halmahera island arc, along western parts 
of Morotai, Halmahera, Bacan, Obi, etc. With Kaputusan porphyry copper deposit on Bacan (with 77 Mt at 
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margin. Ph.D. Thesis Texas A&M University, College Station, p. 1-144. 
(online at: http://txspace.tamu.edu/bitstream/1969.1/1497/1/etd-tamu-2004C-GEOP-Handaya.pdf) 
(High velocity mantle anomalies coincident with Wadati-Benioff zones. N-ward movement of Philippine Sea 
Plate, WNW subduction of Pacific Plate since Eocene (~50 Ma), and N-ward subduction of Indian/ Australian 
Plate best explain subducted slab anomalies. E plate boundary originated as transform zone that evolved into 
subduction zone a few million years before Pacific Plate movement change. Initiation of this subduction zone 
may be one of triggers of Pacific Plate motion changes. 90° rotation of Philippine Sea Plate suggested in Hall 
(2002) reconstruction not supported by slab distribution beneath Philippine Sea region. Minimal rotation of 
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(online at: http://onlinelibrary.wiley.com/doi/10.1029/2012GC004346/epdf) 
(Sangihe oceanic arc N of NE Sulawesi 500km long, with >25 Quaternary volcanoes. Is W half of active arc-
arc collision. In S arc, volcanic front lavas enriched in fluid-mobile elements, while rear arc lavas more 
enriched in melt-mobile elements. Proportion of sediment versus altered oceanic crust in slab component only 



Bibliography of Indonesian Geology, Ed. 7.0    www.vangorselslist.com        July 2018 21

∼20% but larger than other arcs in W Pacific, suggesting more subduction of thick sediments in narrowing 
Molucca Sea. Lavas from dormant N Sangihe arc similar to Quaternary rear arc rather than Quaternary 
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the exploration of the Halmahera Basin, East Indonesia. Proc. 37th Ann. Conv. Indon. Petroleum Assoc. (IPA), 
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Bibliography of Indonesian Geology, Ed. 7.0    www.vangorselslist.com        July 2018 22

('Characteristics of coal in the Patani area, E Halmahera, N Moluccas'. Around 1m thick Paleocene coals in 
Dorosagu Fm of Patani area in two blocks: Paniti Blocks autochthonous coal with vitrinite reflectance Rv 0.42-
0.54%; Bicoli Block allochthonous deltaic coal deposits with clay partings and average Rv 0.36- 0.43) 
 
Kusnama & D. Sukarna (1996)- The provenance of Neogene sandstones South Halmahera, East Indonesia. Bull. 
Geol. Res. Dev. Center, Bandung, p. 181-201. 
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Malang, 5p. 
('Characteristics of ichnofossil in carbonate-siliciclastic deposits of the Weda Formation, Halmahera Island'. 
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Lallemand, S.E., M. Popoff, J.P. Cadet, A.G. Bader, M. Pubellier, C. Rangin, & B. Deffontaines (1998)- 
Genetic relations between the central and southern Philippine Trench and the Sangihe Trench. J. Geophysical 
Research 103, p. 933-950. 
(On junction between C and S Philippine Trench and Sangihe Trench near 6°N. Model favors N extension of 
Halmahera Arc up to 8°N, with three segments offset left-laterally along NW-SE transform faults. Accretion of 
N segment to Mindanao Island at 4-5 Ma resulted in failure in Philippine Sea Plate. Sangihe deformation front 
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MacPherson, C.G., E.J. Forde, R. Hall & M.F. Thirlwall (2003)- Geochemical evolution of magmatism in an 
arc-arc collision; the Halmahera and Sangihe Arcs, eastern Indonesia. In: R.D. Larter & P.T. Leat (eds.) Intra-
oceanic subduction systems; tectonic and magmatic processes, Geol. Soc. London, Spec. Publ. 219, p. 207-220. 
(Molucca Sea Collision Zone site of collision of two active subduction systems. Both Halmahera subduction 
zone in E and Sangihe zone in W have subducted oceanic Molucca Sea Plate, now consumed. Both volcanic 
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(Local earthquake survey in Molucca Sea arc-arc collision zone. Concentration of earthquake foci in 10- 50km 
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Plates. Majority of active volcanic arc tied to subducting Molucca Sea Plate but in N arm of Halmahera arc 
diverges towards tip of Philippines subduction zone. Thrust faulting of Oligocene- Miocene rocks in S and C 
Halmahera, but not in N. Pliocene volcanism when subduction of Philippines Sea Plate initiated and interacted 
with subducting Molucca Sea Plate, also leading to high-grade epithermal gold deposits at Gosowong) 
 
Micklethwaite, S. & D. Silitonga (2011)- Transient kinematic changes in epithermal systems: Toguraci deposit, 
Halmahera. In: Proc. 11th Biennial Conf. SGA, Townsville 2011, p. 
(On Late Pliocene epithermal vein systems in Toguraci Au-Ag deposit of Gosowong goldfield, N Halmahera. 
Host rocks bimodal basaltic to andesitic volcanic lavas, volcaniclastics and diorites with zircon U-Pb isotopic 
ages of ~3.1-3.7 Ma. Epithermal mineralisation dated as 2.8-2.9 Ma) 
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implications for ophiolite origin and emplacement. Tectonics 15, 1, p. 84-93. 
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water underlain by oceanic crust. Geological history still obscure. East Philippine Sea Arc formed in Eocene; 
had E-W strike in Oligocene, now N-S alignment after rotation of Philippine Sea Plate. In earliest Miocene, a 
second arc terrane, wich also included Eocene volcanics, welded onto New Guinea which at that time was 
2000km S of present position) 
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(Talaud Islands at N margin of collision zone between Sangihe and Halmahera island arc systems. Oldest rock 
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radiolarian chert, etc. Overlain by folded, W-verging M Miocene-Pleistocene marine sediments) 
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Geophys. Monograph 27, p. 360-372. 
(Collision zone between two facing island arcs. W Mindanao Arc collided in mid-Tertiary with E Mindanao 
Arc. Thick sediments, presently being deformed in Molucca Sea collision zone, eroded from New Guinea and 
Halmahera in S and from collision zone in Mindanao. Substantial strike-slip motion during collision. Two new 
subduction zones at Cotabato and Philippine trenches are propagating S-ward) 
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Indonesia. J. Volcanology Geothermal Res. 29, p. 311-353. 
(500km long Sangihe arc is W part of two colliding arcs in NE Indonesia. Andesites dominate. Plagioclase 
basalts at S volcanic front evolve to two-pyroxene andesites. Augite basalts behind volcanic front and to N 
where collision more complete, evolve to hornblende andesites. Percentage of mantle fusion highest at S 
volcanic front) 
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volcanism accompanying arc-arc collision in the Molucca Sea, Indonesia. J. Volcanology Geothermal Res. 19, 
p. 135-165. 
(In Molucca Sea region Sangihe and Halmahera arcs presently colliding (earth's only example of collision 
between facing volcanic arcs). Collision more advanced in N Molucca Sea where back-arc thrusting occurs 
along Cotobato and Philippine trenches and volcanic centers are inactive and dissected. Sangihe Arc ~500 km 
long, from NE tip of Sulawesi to Mindanao, Philippines, with 25 Quaternary volcanic centers. Active volcanic 
belt 70 km wide, 100-180 km above top of W-dipping Benioff zone. Rockes range from basalt to rhyolite, mainly 
andesites. Tholeiitic suites confined to S volcanic front. Calcalkaline suites throughout arc. S to N increase in 
LIL-elements without corresponding changes in Sr-isotopes interpreted as decreasing partial melting N-ward) 
 
Morris, J.D., P.A. Jezek, S.R. Hart & J.B. Gill (1983)- The Halmahera island arc, Molucca Sea collision zone, 
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ophiolite rocks. In Miocene basement complex formed thickened crust on which reef and reef-associated 
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sediments were deposited, similar to Philippine Sea Plate plateaux and ridges. Late Miocene convergence 
between Philippine Sea Plate- Eurasian margin resulted in formation of Halmahera Trench to W. Subduction of 
Molucca Sea Plate at trench caused development of volcanic island arc. Subsidence in back-arc area produced 
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basin and black sands of ultrabasic origin interbedded with carbonate mudstones in E of basin. These reflect 
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Thesis, University of Tasmania, p. 1-227. 
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(Gosowong gold mineralization in N arm of Halmahera low-sulfidation epithermal quartz vein deposit with 
strike length of ~400m, hosted in two S-plunging ore shoots in ?Late Miocene Gosowong Fm andesitic-dacitic 
volcanics, along E-dipping normal fault.) 
 
Olberg, D.J., J. Rayner, R.P. Langmead & J.A.R. Coote (1999)- Geology of the Gosowong epithermal gold 
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(Gosowong deposit classic low-sulphidation epithermal copper-gold porphyry in Neogene Halmahera 
magmatic arc. Elongate dome formed by magma intrusion. Host rocks ?Late Miocene intermediate-basic 
volcanics and volcaniclastics. Multiphase epithermal quartz-adularia and quartz-chlorite fissure veins, 
breccias, and stockworks) 
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('Lateritic nickel deposit on Gag Island, Raja Ampat Regency, West Papua Province'. Lateritic nickel (Ni, Co, 
Fe) deposits cover 2/3 of Gag island, derived from weathering of ultramafic rocks (serpentinite, harzburgite 
and pyroxenite). Ophiolite complex oceanic crust tectonically emplaced onto continental margin and island arc. 
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Tectonophysics 386, 3-4, p. 203-222. 
(online at: http://www.gm.univ-montp2.fr/spip/IMG/pdf/tiberi2004tectono.pdf) 
(N Molucca Sea dominated by interaction between ophiolitic ridges, sedimentary wedges and rigid blocks of 
Philippine Sea Plate. Large density variations in C part of N Molucca Sea. N-S trending density structures 
along C Ridge and W dipping thrust faults on W side of region clearly imaged. In E part of region several 
blocks, especially Snellius Plateau, split into two parts. We interpret this as oceanic plateau with thicker crust 
that previously belonged to Philippine Sea Plate, now trapped between Molucca Sea complex collision zone and 
Philippine Trench, due to development of new subduction zone at E side) 
 



Bibliography of Indonesian Geology, Ed. 7.0    www.vangorselslist.com        July 2018 32

Widiyantoro, S. (2003)- Complex morphology of subducted lithosphere in the mantle below the Molucca 
collision zone from non-linear seismic tomography. Proc. ITB J. Engineering Science 35 B, 1, p. 1-10. 
(online at: http://journal.itb.ac.id/index.php?li=article_detail&id=37) 
(As presented in earthquake distributions studies, new tomographic P-wave model shows two opposing 
subducted slabs of Molucca Sea plate. W-ward dipping slab penetrates into lower mantle as folded slab, 
possibly caused by shift of whole subduction system in Molucca region toward Eurasian continent due to W-
ward thrust of Pacific plate combined with left-lateral movement of Sorong fault) 
 
Wisanggono, A., P. Abaijah, K. Akiro, D. Pertiwi & R.A. Sauzy (2011)- Supergene enriched, intrusion related 
low sulphidation deposit Binebase-Bawone, North Sulawesi, Indonesia. In: N.I. Basuki (ed.) Proc. Sulawesi 
Minerals Resources 2011, Manado, MGEI/IAGI, p. 131-144. 
 
Wisanggono, A., P. Abaijah, K. Akiro, D. Pertiwi & R.A. Sauzy (2012)- Supergene enriched, intrusion related 
low suphidation deposit, Binebase-Bawone, North Sulawesi, Indonesia. J. Geologi Indonesia 7, 4, p. 241-253. 
(online at: http://jgi.bgl.esdm.go.id/index.php/JGI/article/view/38/30) 
(Same paper as Wisanggonono et al. 2011, above. Gold mineralization at Binebase Prospect on Sangihe Island 
similar to mineralization typical of other young Pacific Rim intrusion related low sulphidation systems) 
 
Yasin, A. (1980)- Geologic map of the Bacan Quadrangle, North Maluku, 1:250,000. Geol. Res. Dev. Centre 
(GRDC), Bandung, 9p. 
(Bacan Island off S Halmahera with core of thick Sibela Fm metamorphics with NW-SE and W-E trending 
foliation. Unconformably overlain by Late Oligocene- earliest Miocene Bacan Fm volcanics and clastics and 
later Miocene- Pliocene clastics- volcanoclastics) 
 
Yustiana, F., C. Zwach, D. Rahmalia & P.T. Allo (2016)- Halmahera Basin, Eastern Indonesia- hydrocarbon 
prospectivity in a frontier basin. Proc. IPA 2016 Technical Symposium, Indonesia exploration: where from- 
where to, Indon. Petroleum Assoc. (IPA), Jakarta, 34-TS-16, p. 1-23. 
(Halmahera II PSC SE of Halmahera is in Tertiary deep water, undrilled frontier basin, now considered area 
with very high subsurface risk and lack of follow-up prospectivity. Basement most likely ophiolites and 
volcanics. Potential Miocene carbonate buildups now interpreted to be Oligocene thrust complexes. Clastic 
reservoir provenance likely dominated by volcanic rocks. No indications of active hydrocarbon system) 
 
Zhang, Q., F. Guo, L. Zhao & Y. Wu (2017)- Geodynamics of divergent double subduction: 3-D numerical 
modeling of a Cenozoic example in the Molucca Sea region, Indonesia. J. Geophysical Research, Solid Earth, 
122, 5, p. 3977-3998. 
(Molucca Sea subduction zone in NE Indonesia in SE Asia is unique Cenozoic example of 'divergent double 
subduction' (DDS). Asymmetrical shape. DDS probably associated with closure of narrow and short oceanic 
plate; large-scale double subduction is rare in nature) 
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VI.2. Banggai, Sula, Taliabu, Obi 
 

Agustiyanto, D.A. (1996)- The geology and tectonic evolution of the Obi region, Eastern Indonesia. M. Phil. 
Thesis, University of London, p. 1-220.  (Unpublished) 
(Obi located within strands of Sorong Fault system at Australian-Philippine Sea plate boundary. Oldest rocks 
metamorphic complex of phyllites, schists and gneisses, probably Paleozoic in age, in greenschist- amphibolite 
facies. Overlain by Triassic and Jurassic micaceous sandstones and black shales, considered derived from 
Australian continental margin. Ophiolitic rocks, of supposed Jurassic age, form basement of most of Obi 
region, are unconformably overlain by Cretaceous volcaniclastic rocks, limestones and mudstones. 
Juxtaposition of the ophiolitic and continental rocks in south Obi probably in Late Neogene) 
 
Agustiyanto, D.A. (1998)- Geology of the Obi islands, Eastern Indonesia. J. Geologi Sumberdaya Mineral, 8, 
81, p. 2-9. 
(Obi islands consist of rocks from Australian (SW) and Philippine Sea (N)plates, juxtaposed in SW part of Obi 
Majora (in Oligocene or later?). Oldest rocks on Obi island Paleozoic or older 'Australian' Tapas metamorphic 
complex, regional metamorphic phyllites, mica- schists and gneisses in greenschist to amphibolite facies. 
Overlain by Triassic- Jurassic Soligi Fm (with Jurassic Pentacrinus) and Kumumu Fms micaceous sandstones 
and black shales (with Jurassic ammonites in float; Wanner 1913, M-U Jurassic palynomorphs). Most of Obi is 
'Philippine Sea' plate with basement of?Jurassic ophiolite, unconformably overlain by U Cretaceous 
Leleobasso Fm deep water volcanoclastics, limestones and mudstones and Oligocene Anggai River Fm 
volcanoclastics. Unconformably overlain by E-M Fluk Fm limestone and unconformably overlain by Guyuti Fm 
M-L Miocene clastics and Woi Fm volcanics and clastics) 
 
Ali, J.R., R. Hall & S.J. Baker (2001)- Palaeomagnetic data from a Mesozoic Philippine Sea Plate ophiolite on 
Obi Island, Eastern Indonesia. J. Asian Earth Sci. 19, p. 535-546. 
(Paleomag of Jurassic(?) age Halmahera ophiolite exposed on SW Obi Island suggest position close to equator 
in middle Mesozoic. K-Ar ages of ophiolite 96±10 Ma and 103±13 Ma regarded as minimum ages. Diorite 
intrusions Late Cretaceous ages) 
 
Ali, J.R. & R. Hall (1995)- Evolution of the boundary between the Philippine Sea plate and Australia: 
paleomagnetic evidence from eastern Indonesia. Tectonophysics 251, p. 251-275. 
(Paleomagnetic data from Taliabu Coniacian-Santonian pelagic limestones suggest paleolatitude at 19°± 6°, 
similar to Misool, suggesting Sula/Taliabu and Misool part of single microcontinent, >10° farther N than 
expected if attached to Australia, and implying region separated from Australia before Late Cretaceous)  
 
Amiruddin (2000)- Peraluminous and metaluminous Permian-Triassic granitoids of the Banggai-Sula 
microcontinent and the Northern Australia continent in the Bird Head Papua. J. Sumber Daya Geologi 10, 110, 
p. 2-15. 
(Permian- E Triassic granites on Banggai, Obi and Birds Head. Banggai granite (~225-245 Ma; Triassic) on 
Taliabu intruded into Carboniferous (~305 Ma) schists, gneiss amphibolite. Anggi granite (~225-295 Ma) in 
Kemum Terrane metasediments (metamorphosed at 222-258 Ma; Late Permian-Triassic. Netoni granite (225-
245; M-L Triassic) in Sorong fault zone of Birds Head intruded low-middle metamorphic rocks. Banggai and 
Anggi granites mostly S-type, Netoni I-type. All are peraluminous and metaluminous and could be tin granites. 
Plutons part of magmatic arc extending from E Australia, PNG, W Papua to Banggai-Sula Archipelago) 
 
Boehm, G. (1904)- Die Sudkusten der Sula-Inseln Taliabu und Mangoli. I. Grenzschichten zwischen Jura und 
Kreide. Palaeontographica, Suppl. IV, Beitr. Geologie Niederlandisch-Indien 1, p. 1-46. 
('The South coast of the Sula islands Taliabu and Mangoli: 1- Transitional beds between Jurassic and 
Cretaceous'. First systematic descriptions of rich Sula islands ammonite-dominated Jurassic- Cretaceous 
macrofaunas. Incl. ammonites (Hoplites spp., Himalayites, Phylloceras strigile) and bivalves (Mytilus, Nucula). 
Noticed great similarities with 'Spiti-Fauna' Himalayan assemblages) 
 
Boehm, G. (1907)- Die Sudkusten der Sula-Inseln Taliabu und Mangoli, 2. Der Fundpunkt am oberen Lagoi auf 
Taliabu. Palaeontographica, Suppl. IV, Beitr. Geologie Niederlandisch-Indien I, p. 47-58. 
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('The South coasts of the Sula islands Taliabu and Mangoli: 2- The fossil locality at the upper Lagoi on 
Taliabu'. Rich Late Jurassic belemnite assemblage of Belemnites gerardi group (B. alfuricus n.sp.)) 
 
Boehm, G. (1907)- Die Sudkusten der Sula-Inseln Taliabu und Mangoli. 3. Oxford des Wai Galo. 
Palaeontographica Suppl. Vol. IV, Beitr. Geologie Niederlandisch-Indien 1, p. 59-120. 
('The South coasts of the Sula islands Taliabu and Mangoli: 3- Oxfordian of the Galo River, Taliabu. Common 
ammonites (Phylloceras spp., Macrocephalites spp., Perisphinctes spp., Peltoceras), abundant belemnites (B. 
alfuricus, B. galoi, B. moluccanus, etc.), Inoceramus (I. galoi, etc.) and brachiopods (Rhynchonella)) 
 
Boehm, G. (1912)- Die Sudkusten der Sula-Inseln Taliabu und Mangoli. 4. Unteres Callovien. 
Palaeontographica, Suppl. IV, Beitr. Geologie Niederlandisch-Indien 1, p. 121-179. 
('The South coasts of the Sula islands Taliabu and Mangoli: 4- Lower Callovian. Belemnites mainly Dicoelites, 
ammonites mainly Macrocephalites (= Gondwanan-Tethyan or Himalayan bioprovince of later workers; 
JTvG)) 
 
Brouwer, H.A. (1915)- Over de geologie der Soela-eilanden (voorlopig reisbericht). Tijdschrift Kon. 
Nederlands Aardrijkskundig Genootschap 32, p. 509-512 
('On the geology of the Sula islands (preliminary travel report'. First, brief summary of 1915 survey, reporting 
widespread Jurassic outcrops, locally intensely folded, but not showing complicated thrust tectonics of Timor, 
Ceram, etc. Also granites and metamorphic rocks 
 
Brouwer, H.A. (1921)- Geologische onderzoekingen op de Soela eilanden I. Jaarboek Mijnwezen Nederlandsch 
Oost-Indie, Verhandelingen 49 (1920), p. 69-158. 
('Geological investigations on the Sula islands-1'. Intensely folded crystalline schists, unconformably overlain 
by M Jurassic quartz sandstones, at least partly derived from granitic rocks. Overlain by Callovian- Oxfordian 
marine shales with ammonites and Cretaceous pelagic limestones. Tertiary clastics with thin coaly beds and 
rare loose material of Miocene limestone. Also various types of granites, probably pre-Jurassic age.) 
 
Brouwer, H.A. (1921)- Studien uber Kontaktmetamorphose, IX. Hornfelse von der Insel Taliabu (Sula-Inseln). 
Centralblatt Mineralogie Geologie Palaont. 1921, p. 417-422. 
(online at: www.biodiversitylibrary.org/item/204060#page/443/mode/1up) 
('Studies on contact-metamorphism, 9. Hornfels from Taliabu Island, Sula Islands'. Granitic-dioritic rocks with 
biotite widespread in W and C Taliabu, with red feldspars similar to Banggai island granites, but not Mangoli 
granites. Many types of contact-metamorphic rocks: andalusite-, biotite-, epidote-, amphibole-, garnet-
diopside-, etc. hornfels, possibly reflecting various Jurassic sedimentary protoliths, but actual contacts with 
granite not seen) 
 
Brouwer, H.A. (1924)- Bijdrage tot de geologie der Obi-eilanden. Jaarboek Mijnwezen Nederlandsch-Indie 52 
(1923), Verhandelingen, p. 5-62. 
('Contribution to the geology of the Obi Islands'. Mesozoic rocks reminiscent of those from Sula, Buru, Misool. 
Possibly Triassic micaceous sandstones, M Jurassic phyllitic shales and marls with ammonites on SW Obi 
Besar, possibly Cretaceous pelagic limestones, E Miocene shallow carbonates, etc. Also serpentinites, 
crystalline schists and various igneous rocks)  
 
Brouwer, H.A. (1926)- Geologische onderzoekingen op de Soela eilanden- II. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie, Verhandelingen 54 (1925), 1, p. 3-11. 
('Geological investigations on the Sula islands-2'. Brief descriptions of traverses on Taliabu and Mangoli 
islands. Outcrops mainly Jurassic- Lower Cretaceous, with common ammonites. Oldest rocks Upper Liassic. 
With table of macrofossil distribution at different localities by Kruizinga) 
 
Challinor, A.B. & S.K. Skwarko (1982)- Jurassic belemnites from Sula Islands, Moluccas, Indonesia. Geol. 
Res. Dev. Centre, Seri Paleontologi 3, p. 1-89. 



Bibliography of Indonesian Geology, Ed. 7.0    www.vangorselslist.com        July 2018 35

(17 belemnite species from M-L Jurassic of Sula Islands. Assemblages dominated by species of Belemnopsis, 
Dicoelites and Hibolithes, which, with absence of Tethyan genus Duvalia, suggest it is not low-latitude Tethyan, 
but higher latitude ‘Austral’/’peri-Gondwanan’ assemblage) 
 
Ding, J., S.G. Zhang, Z.F. Xu & X.L. Qin (2011)- Geological and geochemical characteristics and genesis of 
the Sn-Fe polymetallic deposit in Taliabu Island, Indonesia. Acta Geoscientica Sinica 32, 3, p. 313-321.  (in 
Chinese, with English abstract) 
(online at: www.cagsbulletin.com/dqxbcn/ch/reader/create_pdf.aspx?file...) 
(Large Sn-Fe polymetallic deposit in C Taliabu, Banggai-Sula islands, sourced from Triassic monzogranite 
derived from partial crustal melting. Mineralization in contact zone between granite and Carboniferous 
metasediments, including skarn type iron ore in contact with Carboniferous marble. Ore deposit belongs to E 
Australia metallogenic belt that moved to SE Asia) 
 
Dipatunggoro, G. (2011)- Survey tinjau bahan galian nikel daerah Soligi, Kecamatan Obi Selatan, Kabupaten 
Halmahera Selatan, Maluku Utara. Bull. Scientific Contr. (UNPAD) 9, 2, p. 97-106. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8266/3813) 
('Survey of nickel in Soligi area, South Obi, North Maluku'. Pretertiary ophiolite and metamorphics are oldest 
rock in W and S Obi Island. Nickel and cobalt-bearing laterite weathering zones at tops of hills) 
 
Diria, S.A., W. Permono, J. Anwari, H. Purba & J.T. Musu (2017)- Uses of satellite gravity to map subsurface 
condition (case study : WK Sula II). Proc. Joint Conv. HAGI-IAGI-IAFMI-IATMI (JCM 2017), Malang, 6p. 
(Gravity modeling of E Sula basin area suggests E Sula (Taliabu) island on continental crust, with oceanic 
crust to N and S. Basement depth in block from -954 to -10245m, gradually deepening to S. E-M Jurassic rift 
fill clastics (Bobong Fm) in N-S trending grabens) 
 
Ferdian, F. (2015)- Frontier exploration using an integrated approach of seafloor multibeam, drop core and 
seismic interpretation- a study case from North Banggai Sula. Berita Sedimentologi 32, p. 27-34. 
 
Ferdian, F., R. Hall & I. Watkinson (2010)- A structural re-evaluation of the North Banggai-Sula area, Eastern 
Indonesia. Proc. 34th Ann. Conv. Indon. Petroleum Assoc. (IPA), Jakarta, IPA10-G-009, 20p.  
(2D seismic interpretation N of Banggai-Sula. No evidence of continuous E-W-trending N Sula-Sorong Fault) 
 
Francis, G. & G.E.G. Westermann (1993)- The Kimmeridgian problem in Papua-New Guinea and other parts of 
the Indo-Southwest Pacific. In: G.J. & Z. Carman (eds.) Proc. 2nd PNG Petroleum Convention, Port Moresby, 
p. 75-93. 
(Sula Islands most complete Jurassic ammonite sequence in W Pacific. Oxfordian 3 zones. Lower zone in 
Wanaea spectabilis dinoflagellate zone, middle zone with upper W. spectabilis and upper zone with Wanaea 
clathrata dinozones. Ammonite-rich zone overlain by ammonite-poor zone, then latest Tithonian- earliest 
Berriasian assemblage with P. iehiense dinos. Uncertainties of correlation of Kimmeridgian due to scarcity of 
age-diagnostic Kimmeridgean ammonites) 
 
Garrard, R.A., J.B. Supandjono & Surono (1988)- The geology of the Banggai-Sula microcontinent, Eastern 
Indonesia. Proc. 17th Ann. Conv. Indon. Petroleum Assoc. (IPA), Jakarta, p. 23-52. 
(Comprehensive overview of Banggai-Sula microcontinent stratigraphy and M Miocene- Pliocene collision with 
NE Sulawesi. Carboniferous-age metamorphic basement intruded by Late Permian- Triassic granite intrusives. 
Locally thick Mangole Fm Triassic volcanics affected by block faulting and unconformably overlain by Early 
Jurassic redbeds, then M Jurassic to Lower Cretaceous Buya Fm marine section and Late Cretaceous Tanamu 
Fm chalky pelagic marine sediments. Unconformably overlain by Eocene- M Miocene Salodik Fm platform 
carbonates. No record of Mio-Pliocene ‘Sulawesi Molasse’. Raised Quaternary reefal carbonates up to 1000m. 
Wet gas seep in N Mangole, possibly tied to Jurassic coaly source) 
 
Jaworski, E (1921)- Ein Beitrag zur Kenntnis des Untersten Doggers von Taliabu (Sula-Inseln). Jaarboek 
Mijnwezen Nederlandsch-Indie 49 (1920), Verhandelingen 2, p. 191-206. 
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('A contribution to the knowledge of the basal Dogger (= Middle Jurassic) of Taliabu, Sula islands'. Relatively 
poorly preserved molluscs (Rhynchonella, Pecten spp., Lima, Arca, etc.), Belemnites and ammonite fragment 
(Hammatoceras), indicative of Dogger/ Aalenian age) 
 
Kadarusman, A., N.L. Basuki & R. Suria-Atmadja (1994)- Komplek batuan dasar Kepulauan Sula: sebuah studi 
pendahuluan. Proc. 30th Anniv. Symposium, R&D Centre for Geotechnology LIPI, V.1, p. 106-127. 
('The basement complex of the Sula Islands: a preliminary study') 
 
Kadarusman, A. & D.H. Natawidjaja (1995)- Komplek malihan di Kepulauan Sula, Maluku- suatu interpretasisi 
sejarah struktur dan metamorfisma. In: Proc. Seminar Sehari Geoteknologi dalam indistrialisasi, Puslitbang 
Geoteknologi LIPI, Bandung, p. 76-93 
('The metamorphic complex in the Sula Islands, Moluccas; a historical interpretation of structure and 
metamorphism'. On Paleozoic(?) regional metamorphic rocks in outcrops on Mangole (amphibolite, granulite), 
Taliabu and Sulabesi (greenschist)) 
 
Khadafi, B.M., C. Danisworo & H.S. Purwanto (2013)- Potensi nikel sulphida daerah IUP Harita di Pulau Obi, 
Kabupaten Halmahera Selatan, Provinsi Maluku Utara. J. Ilmiah Magister Teknik Geologi (UPN) 6, 2, 8p. 
(online at: http://jurnal.upnyk.ac.id/index.php/mtg/article/view/262/224) 
('Potential of nickel sulphides in the PT Harita area on Obi Island, S Halmahera, N Maluku Province') 
(NW part of Obi Island mainly Mesozoic ultramafic rocks, overlain by Oligocene- E Miocene Bacan Fm 
andesitic volcanoclastics. Four areas on Obi Island with potential for nickel sulphide deposits and two for other 
mineralization) 
 
Kholiq, A., R. Widiastuti, T. Bambang S.R. & I. Firdaus (2011)- Zonasi foraminifera plangtonik Kapur Akhir 
dari Formasi Tanamu, Desa Parigi, Taliabu Timur, Kepulauan Sula. Proc. Joint. 36th HAGI and 40th IAGI Ann. 
Conv., Makassar, JCM2011-108, 11p. 
(Upper Cretaceous planktonic foraminifera zonation of the Tanamu Fm, Parigi Village, East Taliabu, Sula 
Islands'. Planktonic foraminifera zones in Tanamu Fm (unconformably on Upper Jurassic?) indicative of Lower 
Coniacian-Campanian: Dicarinella primitiva, D. concavata, D. asymetrica, Globotruncanita elevata and 
Globotruncana ventricosa zones. Good correlation with nannoplankton) 
 
Klompe, T.H.F. (1954)- The structural importance of the Sula Spur (Indonesia). Indonesian J. Natural Science 
(Majalah Ilmu Alam untuk Indonesia) 110, p. 21-40. 
(Summary of geology of N Moluccas, Ceram, Buru and Sula Spur (Banggai, Sula, and Obi islands region). Sula 
spur is remnant of western termination of Australian-New Guinea Variscan (Paleozoic) fold belt, which acted 
as obstacle during Tertiary crustal movements and caused the double loop in Banda fold arcs) 
 
Klompe, T.H.F. (1956)- The structural importance of the Sula Spur (Indonesia). Proc. 8th Pacific Science 
Congress, Philippines 1955, 2A, p. 869-889. 
(Same as Klompe 1954) 
 
Koenadi, H.S. (1995)- Gempabumi tektonik di Selat Obi, Maluku Utara. J. Geologi Sumberdaya Mineral 5, 44, 
p. 12-24. 
('Tectonic earthquakes in Obi Straits, N Moluccas') 
 
Koolhoven, W.C.B. (1930)- Verslag over een verkenningstocht in den Oostarm van Celebes en de Banggai 
Archipel. Jaarboek Mijnwezen Nederlandsch-Indie 1929, Verhandelingen, p. 187-228. 
(‘Report of a reconnaissance survey in the East arm of Sulawesi and the Banggai Archipelago’. Banggai 
islands basement crystalline schists intruded by granodiorites, unconformably overlain by E Miocene 
micaceous sandstones and limestones with Spiroclypeus and Miogypsina, unconformably overlain by ?Plio-
Pleistocene Peling Limestone. M or Late Miocene folding event and up to 1000m Quaternary uplift) 
 
Kruizinga, P. (1921)- De belemnieten uit de Jurassische afzettingen van de Soela eilanden. Jaarboek Mijnwezen 
Nederlandsch Oost-Indie 49 (1920), Verhandelingen 2, p. 161-189. 
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(The belemnites from the Jurassic deposits of the Sula Islands'. Jurassic belemnites collected by Brouwer, 
mostly float material. No confident age conclusions, possibly Callovian- Oxfordian. Mainly Belemnopsis 
gerardi Oppel (includes forms formerly described as Belemnites taliabicus, B soelarum, B. moluccanus and B. 
galoi by Boehm), Belemnopsis alfoericus, Belemnopsis indicus n.sp., Belemnopsis rumphii n.sp., Hibolites 
brouweri n.sp., H. lagoicus, H. verbeeki n.sp., Dicoelites sp.) 
 
Kruizinga, P. (1926)- Ammonieten en eenige andere fossielen uit de Jurassische afzettingen der Soela eilanden. 
Jaarboek Mijnwezen Nederlandsch Oost-Indie 54 (1925), Verhandelingen 1, p. 13-85. 
('Ammonites and some other fossils from the Jurassic deposits of the Sula islands'. M-L Jurassic cephalopods 
from Brouwer collection. Basal M Jurassic (Aalenian) in neritic facies, Bajocian- Tithonian in pelagic facies) 
 
Kuenen, Ph.H. (1942)- Obilatoe, Kisar and Siboetoe. Contributions to the geology of the East-Indies from the 
Snellius Expedition II. Geologie en Mijnbouw 1942, 4, p. 81-90. 
(Geological observations from short visits to islands of Obilatu, Kisar and Sibutu with 1929 Snellius 
Expedition. Obilatu composed mainly of basic-ultrabasic igneous rocks and some tuffs, similar to NW part of 
Obimajor. Evidence of recent submergence) 
 
Kusnama (2008)- Fasies dan lingkungan pengendapan Formasi Bobong berumur Jura sebagai pembawa lapisan 
batubara di Taliabu, Kepulauan Sanana-Sula, Maluku Utara. J. Geologi Indonesia 3, 3, p. 161-173. 
(online at: www.bgl.esdm.go.id/publication/index.php/dir/article_detail/229) 
('Facies and depositional environment of the Jurassic Bobong Fm at the Taliabu coalfield, Sula islands, North 
Moluccas'. E-M Jurassic Bobong Fm lower part conglomerate facies, followed by fluvial quartz sandstone with 
claystones, changing to shallow marine claystone-mudstone. Upper section well exposed in W and N Taliabu 
Island. Coal beds in upper Bobong Fm of N Taliabu. Two seams 30-40 cm and 100-120 cm thick, sulfur 3-5%, 
fixed carbon 46-54%, ash 8-16%, subbituminous to high volatile bituminous rank) 
 
Kusnama, E. Partoyo & Rusmana (2007)- Batubara Formasi Bobong Pulau Taliabu, Maluku Utara. Majalah 
Geologi Indonesia (IAGI) 21, p.  
('Coal of the Bobong Formation, Taliabu Island, North Moluccas'. On E-M Jurassic coal of Sula Islands) 
 
Lelono, E.B. & Nugrahaningsih (2012)- Australian palinomorphs from the Buya Formation of the Sula Island. 
Scientific Contr. Oil Gas, Lemigas, 35, 3, p. 115-127. 
(online at: www.lemigas.esdm.go.id/id/pdf/scientific_contribution/…) 
(Palynology of 1200m thick section of Jurassic marine Buya Fm of Mahigo River near Modafumi, Mangole 
Island, Sula Islands. Three microflora zones, from old to young: Contignisporites cooksoniae, Murospora 
florida and Retitriletes watheroensis zones. Four dinoflagellate zones, from old to young: Caddasphaera 
halosa, Wanaea clathrata- Wanaea indotata, Dingodinium swanense and Criboperidinium perforans zones. 
Omatia montgomeryi shown as ~Oxfordian-Kimmeridgean. Both zonations suggest age of Buya Fm Bathonian- 
E Tithonian, Middle- Late Jurassic. Palynomorph succession very similar to Australian NW Shelf) 
 
Malod, J.A., J. Clermonte, J.P. Rehault, S. Burhanuddin, L. Sarmili, M. Villeneuve et al. (1993)- The South 
Sula fracture zone; a reactivated southern arm of the Sorong Fault (East Indonesia). In: 10th anniversary of the 
French-Indonesian cooperation in oceanography; ocean research, technology and maritime industry, Jakarta 
1992, Ambassade de France en Indonesie, Adiwarna Citra, Bandung, p. 103-107 
 
Martin, K. (1904)- Jungtertiare Kalksteine von Batjan und Obi. Sammlungen Geol. Reichs-Museums Leiden, 
ser. 1, VII, p. 225-230. 
(online at: www.repository.naturalis.nl/document/552413) 
(Young Tertiary limestones from Bacan and Obi'. Occurrence of probably Early Miocene age limestone with 
common Lithothamnium, Lepidocyclina and Heterostegina in SW Bacan (associated with coal beds?). N-
Central Obi limestones with same fauna (occurrences not reported by Verbeek 1899) 
 
Nainggolan, D.A. (2015)- Pola anomali geomagnet daerah Pulau Taliabu dan Pulau Mangole, Maluku Utara. J. 
Geologi Sumberdaya Mineral 16, 2, p. 93-102. 
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(online at: http://kiosk.geology.esdm.go.id/artikel/pdf/pola-anomali-geomagnet-daerah-pulau-taliabu...) 
('Geomagnetic anomaly pattern in the Taliabu and Mangole Islands, North Maluku'. Areas of unusually high 
magnetic anomalies in S) 
 
Nasution, F.A., B. Nugroho, A. Krisyunianto & A. Bachtiar (2008)- Overview petroleum system of Taliabu-
Mangole synrift in Sula sub basin. Proc. 37th Ann. Conv. Indon. Assoc. Geol. (IAGI), Bandung, 1, p. 761-772. 
(Triassic-Jurassic Taliabu-Mangole N-S trending synrift basin with gas seeps and oil odor indicating mature 
hydrocarbons. Surface mapping, seismic interpretation and evaluation of two wells suggest Jurassic Buya Shale 
and E-M Jurassic Bobong Coal potential source rocks and mature, but dominantly gas prone. On Taliabu Shelf 
source rock is immature, offshore Mangole source is mature. Bobong sand and fractured basement potential 
reservoirs, Buya Shale is regional seal. Common thrust anticlinal structural traps. No figures?) 
 
Natawidjaja, D.H. & A. Kadarusman (1994)- The structural natures of the Pre-Tertiary rock complexes of the 
Sula Islands and their tectonic significances: a preliminary view. Proc. 23rd Ann. Conv. Indon. Assoc. Geol. 
(IAGI), Jakarta, 1, p. 433-446. 
(Foliation in pre-Jurassic metamorphic rocks of Banggai-Sula islands variable with two or more deformation 
phases. Different orientations between Taliabu-Mangole Islands and Sulabesi may be due to 90° CCW rotation 
of Taliabu- Mangole. Most granitoids altered and brittle-fractured; Pre-Tertiary sediments only slightly folded. 
Tectonic events: (1) Paleozoic Pre-rift structures and metamorphism; (2) Triassic- Jurassic synrift (N-S?) 
extensional structures; (3) U Cretaceous- Miocene drift structures with rotations; (4) Late Miocene collisional 
structures; (5) post-colisional compressional deformation and uplift of Sula islands) 
 
Ngadenin (2016)- Kajian geologi, radiometri, dan geokimia Granit Banggai dan Formasi Bobong untuk 
menentukan daerah potensial uranium di Pulau Taliabu, Maluku Utara. Eksplorium 37, 1, p. 13-26. 
(online at: http://jurnal.batan.go.id/index.php/eksplorium/article/view/2669/pdf) 
('Geological, radiometrical and geochemical studies of Banggai granites and Bobong Formation to determine 
potential uranium areas in Taliabu Island, North Maluku'. Late Permian-Triassic Banggai granite is potential 
uranium source, E-M Jurassic fluvial-deltaic sandstone of Bobong Fm is potential host rock) 
 
Oloriz, F. & G.E.G. Westermann (1998)- The perisphinctid ammonite Sulaites n. gen. from the Upper Jurassic 
of the Indo-Southwest Pacific. Alcheringa 22, p. 231-240.  
(New genus Sulaites comprises Oxfordian group of 'Perisphinctes' sularus and moluccanus, described from 
Sula Islands, and Late Oxfordian-?E Kimmeridgian 'Pseudoparaboliceras aramaraii' group described from W 
Papua. Genus Sulaites also known from W Papua, PNG and probably New Zealand and Nepal) 
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('Gravity anomaly pattern of Taliabu- Mangole area and surrounding seas, related to oil and gas prospectivity') 
 
Panuju (2011)- Pre-Tertiary nannoplankton biostratigraphy of Bobong, Buya and Tanamu Formations, Banggai- 
Sula basin. Proc. Joint 36th HAGI and 40th IAGI Ann. Conv., Makassar, JCM2011-053, 12p. 
(Nannoplankton from three M Jurassic- Cretaceous outcrop sections of Sula islands (no locality details), each 
through different formations. Babong Fm contains zone NJ9 (Bajocian, M Jurassic; with Watznaueria 
brittanica, Diductius constans). Buya Fm zone NJ17 (Tithonian, Late Jurassic, with Zeugrhabdotus embergeri 
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(7 depositional sequences in Jurassic-Cretaceous succession of Sula area. Sequences 1 (Bobong Fm), 2, 3 and 
4 (Buya Fm) of Jurassic age, sequences 5, 6 and 7 (Buya Fm) attributed to Cretaceous. General deepening of 
depositional environment to North. Deepest environment is outer neritic (100m-200m). Jurassic-Cretaceous 
depocenter in N part of study area) 
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8, 1, p. 13-24. 
('Ophiolite in the Akelamo area, Obi Island, North Moluccas'. Melange complex of SW Obi (presumably post-
Jurassic), with basic-ultrabasic rocks (peridotite, gabbro with dikes of plagiogranite and basalt), crystalline 
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Micropaleontology 48, 3, p. 229-256. 
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rare pantanelliids and association with Austral ammonites suggest assemblage from outside Central Tethyan 
Pantanellidae realm, but belongs to Northern Austral Province Parvicingula- Praeparvicingula Realm (>30°S 
paleolatitude), in keeping with Gondwana origin of Sula. New species Bigrumpta moluccaenis, Crucella 
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(Sula Platform basement Paleozoic slates-schists (K-Ar age 305 Ma) and Late Permian-Triassic granitoids- 
acid volcanics. Unconformably overlain by E Jurassic non-marine Kabauw Fm clastics, grading upward into 
fossiliferous Buya Fm M Jurassic- E Cretaceous bathyal black shale, overlain by Late Cretaceous Tanamu Fm 
calcilutites. Unconformably overlain by Miocene shallow marine limestones. Sula stratigraphy correlates 
poorly with W Irian Jaya stratigraphy, but most similar to central PNG. May be detached from PNG in 
Jurassic. Unlikely to be transported to E Indonesia by transcurrent faults, which in PNG did not develop before 
Late Oligocene)  
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Guinea, implying E to W displacement of >2500 km. Sula stratigraphy characterized by Paleozoic low-grade 
metamorphics, Permo-Triassic granitoids and rel. complete marine Jurassic section, similar to PNG. 
Cretaceous on Sula is bathyal Late Cretaceous carbonates only, different from PNG which has more complete 
Cretaceous section, suggesting separation of Sula Platform in Early Cretaceous?) 
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(Seismic data in deepwater basin between Obi and Bacan/ S Halmahera, formed as pull-apart basin along 
Sorong fault zone. Indications of Miocene Kais carbonate buildups and potential gas chimneys) 
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Voordrachten over de geologie van Nederlandsch Indie, Wolters, Groningen, p. 761-782. 
(Review of geology of Northern Moluccas (Sula Islands, Obi, Bacan, Misool) and Radja Ampat Group (Waigeo, 
Batanta, Salawati)) 
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(Banggai-Sula microcontinent with carbonates in U Cretaceous (bathyal, tight), and Eocene-Miocene shallow 
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Basin to S, and dipping gently to N, with drowned carbonate platforms. In E arm of Sulawesi gravity suggests 
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~5km into root zone). In Molucca Sea tectonic melange up to 8km thick on oceanic crust) 
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Indonesia. Geol. Res. Dev. Centre Bull. 4, 1, p. 1-28. 
(Sula Islands Jurassic section rich in fossils, probably <1500m thick. Mainly calcareous shales, some 
conglomerate and sandstone. Typical 'Indo-Pacific' series with Lower Callovian Macrocephalites fauna, 
Oxfordian Mayaites, U Tithonian Blanfordiceras, etc. Age range Late Toarcian- Tithonian, but Aalenian and 
M-U Callovian missing) 
 
Schmid, K. (1934)- Biometrische Untersuchungen an Foraminiferen (Globorotalia menardii (d'Orb.)- 
Globorotalia tumida (Brady) und Truncatulina margaritifera Brady- Truncatulina margaritifera granulosa 
Fischer) aus dem Pliocaen von Ceram (Niederl.-Indien). Eclogae Geol. Helvetiae 27, 1, p. 45-134. 
(online at: http://retro.seals.ch/cntmng?type=pdf&rid=egh-001:1934:27::574&subp=hires) 
('Biometric investigations on foraminifera (…) from the Pliocene of Seram'. Extensive measurements on 
selected planktonic and smaller benthic forams from ?Pliocene Fufa Beds foram marls from Wai Wahai 
hinterland of N Central Seram. Most of samples collected by Weber. (not overly useful)) 
 
Septriandi, I. Syafri, Y. Adriana S. & F. Ferdian (2012)- Jurassic sandstone characteristic of Bobong Formation 
in Taliabu Island, Eastern Indonesia: outcrop and petrography observations. Proc. 36th Ann. Conv. Indon. 
Petroleum Assoc. (IPA), Jakarta, IPA12-SG-068, p. 1-13. 
(E-M Jurassic Bobong Fm sandstone on Taliabu (Sula Islands) in alluvial fan, fluvial and beach facies. 
Provenance from continental block (Banggai granite and low grade metamorphics). Porosity 9-19%) 
 
Silver, E.A. (1977)- The Sula Spur enigma. Geol. Soc. America (GSA), Abstracts with programs 9, 7, p. 1175-
1176. 
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gehad? Onhoudbaarheid der Pliocene Molukkenbrug? Tijdschrift Kon. Nederlands Aardrijkskundig 
Genootschap 50, p. 227-238. 
('Did the Banggai Archipelago have a different development in Late Tertiairy time? Untenability of the 
Pliocene Moluccas land bridge?'. Discussion of Koolhoven (1930) conclusions on relation/ differences between 
Late Tertiary of the Banggai Archipelago and Sulawesi. S.S. argues in favor of zoogeograpic connection) 
 
Soeria-Atmadja, R., M.E. Suparka & Y.S. Yuwono (1988)- Petrology of the Pre-Tertiary and Tertiary volcanic 
rocks from Obi, North Molucca. Majalah Geologi Indonesia (IAGI) 13, 1, 10p. 
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(Obi Island Pretertiary melange basement with blocks of ultrabasic rocks, basalts and Jurassic ammonite-
bearing sediments in foliated clay matrix. Overlain by less-deformed Tertiary shallow marine clastics with 
intercalations of andesitic arc volcanics, and in upper part with reefal limestones)  
 
Sudana, D., A. Yasin & K. Sutisna (1994)- Geological map of the Obi sheet, Maluku. Geol. Res. Dev. Centre 
(GRDC), Bandung, 1: 250,000. 
(Obi Island composed of Triassic-Jurassic ultramafics and metamorphic rocks, overlain by Late Oligocene- E 
Miocene Bacan Fm andesitic volcanics and volcanoclastics and Miocene- Pliocene clastics-carbonates. 
Original mapping in 1975-1976) 
 
Sukamto, R. (1975)- Geologi daerah Kepulauan Banggai dan Sula. Geologi Indonesia 2, 3, p. 23-28. 
(‘Geology of the Banggai and Sula islands region’. Includes two broad K-Ar ages for Mangole Volcanics on 
Mangole Island: radiometric ages of 330± 90 Ma and 210± 25 Ma (?). Basal metamorphic complex 
radiometric age 305 ± 6 Ma (Late Carboniferous), Banggai granite radiometric ages 235 ± 10 Ma to 245 ± 25 
Ma (Triassic)) 
 
Sukamto, R. & G.E.G. Westermann (1992)- Indonesia and Papua New Guinea. In: G.E.G. Westermann (ed.) 
The Jurassic of the Circum-Pacific, Cambridge University Press, p. 181-193. 
(With summary of Jurassic stratigraphy of Banggai-Sula Platform: 1000-2500m thick Jurassic section exposed 
on Sula islands, with richest Jurassic ammonite faunas of Indonesia. Basal part terrestrial- shallow marine 
Kabauw, Bobong and Nanaka Fms, mainly coarse clastics with some coal. Overlain by open marine sediments, 
with Macrocephalites assemblages in M Jurassic, Mayatites- Perisphinctes in Late Jurassic, etc.) 
 
Supandjono, J.B. & E. Haryono (1993)- Geological map of the Banggai Quadrangle, Sulawesi-Maluku, 
1:250,000. Geol. Res. Dev. Centre (GRDC), Bandung, 13p. 
(Geologic map of Taliabu, Banggai and E Peleng islands (W part of Banggai Sula islands). With M-L Jurassic 
marine Buya Fm rich in macrofossils: ammonites (Irianites moermanni, Stephanoceras, Macrocephalites spp., 
Mayaites), belemnites (Belemnopsis spp.), and bivalves. Underlying E-M Jurassic Bobong Fm thics 'redbeds' 
with coal, unconformable on metamorphic and igneous basement (incl. Late Triassic Banggai granite; K/Ar 
ages ~225Ma)) 
 
Supandjono, J.B. & Surono (1987)- Stratigraphic correlation between Banggai- Sula Platform and Irian Jaya. 
Proc. 16th Ann. Conv. Indon. Assoc. Geol. (IAGI), p.  
 
Surono & D. Sukarna (1993)- Geological map of the Sanana Quadrangle, Maluku, 1:250,000. Geol. Res. Dev. 
Centre (GRDC), Bandung. 
(Geologic map of Manggole, Sanana and E Talibu islands (E part of Banggai Sula islands). Buya Fm M-L 
Jurassic rich in macrofossils: ammonites (Blanfordiceras, Himalayites, Stephanoceras, Macrocephalites), 
belemnites (Belemnopsis stolleyi, B. mangolensis), bivalves (Inoceramus, Malayomaorica)) 
 
Van Nouhuijs, J.W. (1910)- Bijdrage tot de kennis van het eiland Taliaboe der Soela groep (Moluksche Zee). 
Tijdschrift Kon. Nederlands Aardrijkskundig Genootschap (2), 27, p. 945-976 and p. 1173-1196. 
(‘Contribution to the knowledge of Taliabu island of the Sula Group’. Report on first collections of famous 
Jurassic ammonites and belemnites in 1900 (with Boehm) and 1904, by navy officer Van Nouhuijs. Fossils from 
folded dark shales underlain by crystalline schist. Including famous Keeuw locality at Wai Miha River, 
described by Boehm (1912)) 
 
Walpersdorf, A., C. Vigny, P. Manurung, C. Subaraya & S. Sutisna (1998)- Determining the Sula block 
kinematics in the triple junction area in Indonesia by GPS. Geophysical J. Int. 135, p. 351-361. 
(Triple junction of three major plate boundaries (Australia- Eurasia- Philippines) is transition zone that 
includes Sula domain, which shows clockwise rotation) 
 
Wanner, J. (1913)- Zur Geologie der Inseln Obimajora und Halmahera in den Molukken. Neues Jahrbuch 
Mineral. Geol. Palaont., Beilage Band 36, p. 560-585. 
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(‘On the geology of islands Obi Besar and Halmahera in the Moluccas’ Along Akelamo River of SW Obi: (1) 
serpentinized peridotite, (2) Pliocene marine marls and (3) black shales with concretions with M Jurassic 
ammonites Phylloceras, Stephanoceras and Macrocephalites, similar to ‘Coronatenschichten’ of Sula. E-M 
Miocene limestone with Miogypsina and Lepidocyclina near S coast near Ngutenute. Also andesitic volcanics, 
etc. Young raised coral reef terraces up to 320m elevation along S coast) 
 
Watkinson, I.M., R. Hall & F. Ferdian (2011)- Tectonic re-interpretation of the Banggai-Sula-Molucca Sea 
margin, Indonesia. In: R. Hall, M.A. Cottam & M.E.J. Wilson (eds.) The SE Asian gateway: history and 
tectonics of Australia-Asia collision, Geol. Soc. London, Spec. Publ. 355, p. 203-224. 
(New bathymetric and seismic data from area N of Banggai-Sula Islands provide new insight into boundary 
between E Sulawesi ophiolite, Banggai-Sula microcontinent and Molucca Sea collision zone. Previously 
interpreted major faults such as Sula Thrust and N Sula-Sorong Fault, are not seen. Gently dipping strata of 
Banggai-Sula microcontinent margin can be traced N-wards beneath younger rocks) 
 
Westermann, G.E.G. & J.H. Callomon (1988)- The Macrocephalitinae and associated Bathonian and early 
Callovian (Jurassic) ammonoids of the Sula islands and New Guinea. Palaeontographica A, 203, p. 1-90. 
(Five Bathonian- Early Callovian ammonite assemblages on S Taliabu. Also from Bathonian at PNG Strickland 
River. East Indian faunas dominated by Macrocephalitidae, many of which are species unknown outside 
Indonesia- New Guinea (one other SW Pacific occurrence in New Zealand). Because of high endemicity at 
species level in Macrocephalitinae and at genus level in Satoceras and Irianites, E Indonesia and PNG may be 
considered as separate ammonite faunal province or subprovince, perhaps part of Maorian/SW Pacific 
Province during Late Bajocian- E Callovian. Diversity and compositions of ammonite faunas suggest Sula was 
in warmer waters than Birds Head Peninsula) 
 
Westermann, G.E.G., T. Sato & S.K. Skwarko (1978)- Brief report on the Jurassic biostratigraphy of the Sula 
Islands, Indonesia. Newsletters Stratigraphy 7, 2, p. 96-101. 
(Classic ammonite localities on Taliabu and Mangole reexamined. U Toarcian sst with Hammatoceras overlain 
by thick Bajocian micaceous marly shales (Fontannesia, etc.). No evidence for Aalenian. Overlying thick marly 
claystones with E Callovian 'Keeuw fauna' (Macrocephalites, etc.) and 'Wai Galo fauna' with E-M Oxfordian 
ammonite assemblages (Mayaitidae, Perisphinctes, etc.). No new evidence for Bathonian or higher Callovian. 
Thick Kimmeridgian-M Tithonian argillaceous sequence in belemnite-bivalve facies (Belemnopsis, Inoceramus, 
Malayomaorica). Upper Tithonian claystones again rich ammonite fauna (Haplophylloceras, Blanfordiceras, 
etc.)) 
 
Wichmann, A. (1914)- On some rocks of the Island of Taliabu (Sula-Islands). Proc. Kon. Nederl. Akademie 
Wetenschappen, Amsterdam, 17, 1, p. 226-239.  
(online at: www.dwc.knaw.nl/DL/publications/PU00012640.pdf) 
(Description of granites and other igneous rocks, metamorphics, Jurassic iron oolite with belemnites. Oldest 
rocks are highly folded phyllites) 



Bibliography of Indonesian Geology, Ed. 7.0    www.vangorselslist.com        July 2018 43

VI.3. Seram, Buru, Ambon 
 

Adlan, Q., S.M. Kartanegara. A.H.P. Kesumajana & E.A. Syaripudin (2016)- Explanation of Seram Island’s 
more prolific oil potential compared to its offshore area using palinspastic and basin modeling approaches. 
Proc. 40th Ann. Conv. Indon. Petroleum Assoc. (IPA), Jakarta, IPA16-294-G, 15p. 
(Structural restoration of SW-NE seismic line in Seram Trough E of Seram. Compressional deformation in 
imbricated thrust belt began at ~5 Ma, with peak of shortening at 3.5 Ma. Some Lengkuas 1 well data) 
 
Adlan, Q., A.H.P. Kesumajana & E.A. Syaripudin (2016)- Impacts of fold-thrust belt forming on hydrocarbon 
occurrence in Seram Trough: Outer Banda Arc foreland system. Proc. 40th Ann. Conv. Indon. Petroleum 
Assoc. (IPA), Jakarta, IPA16-58-G, 14p. 
(Basin modeling of petroleum systems in deepwater Seram fold-thrust belt and Seram Trough foreland basin, S 
of Misool-Onin-Kumawa Ridge. Hydrocarbon shows in Jurassic of Lengkuas-1 (SSW of South Onin 1 well) 
indicates oil accumulation before Plio-Pleistocene tectonic event) 
 
Adlan, Q., J. Wahyudiono, A. Susilo, B. Salimudin, A.K. Gibran & E.S. Wiratmoko (2018)- Petroleum system 
potential of Lofin and Banggoi area, Seram Island. Proc. 42nd Ann. Conv. Indon. Petroleum Assoc. (IPA), 
Jakarta, IPA18-250-G, 6p. 
(Brief review, showing highly variable porosity and TOC in Triassic Kanikeh Fm outcrop samples) 
 
Al-Shaibani, S. (1983)- The micropalaeontology of the Middle Triassic to Upper Miocene sediments of Seram, 
Eastern Indonesia. Ph.D. Thesis Imperial College, University of London, p. 1-469. 
(online at: https://spiral.imperial.ac.uk/handle/10044/1/36159) 
(Planktonic foraminifera of Nief Beds indicate deposition during Cretaceous, Paleocene, Eocene and Miocene 
in deep bathyal environment. Corroded radiolaria in U Jurassic- Lower Cretaceous part of Nief Beds indicate 
deposition close to silica compensation depth at ~4000m. Fine grain-size and radiolaria-dominated microfauna 
of Saman Saman Lst indicate deposition in very deep marine water. Microfaunas of Late Triassic Asinepe Lst 
reveal deposition during Norian in reefal- sublagoonal environment) 
 
Al-Shaibani, S., D.J. Carter & L. Zaninetti (1983)- Geological and micropaleontological investigations in Upper 
Triassic (Asinepe Limestones) of Seram, Outer Banda Arc, Indonesia. Archives Sciences Geneve 36, 2, p. 301-
316. 
(Foraminifera from U Triassic Asinepe Fm tropical-reefal carbonates of Seram show Norian- Rhaetian age. 
Two distinct foram facies associations: (1) muddy lagoonal facies dominated by Involutinidae, with Triasina 
hantkeni, Aulatortus spp., etc. and (2) near-reefal facies dominated by porcellaneous forams. No location maps, 
stratigraphy, etc.) 
 
Al-Shaibani, S., D.J. Carter & L. Zaninetti (1984)- Microfaunes associees aux Involudinidae et aux 
Milioporidae dans le Trias superieur (Rhetien) de Seram, Indonesie: precisions stratigraphiques et 
paleoecologie. Archives Sciences Geneve 37, 3, p. 297-313. 
(Upper Triassic microfaunas from Asinepe Fm reefal and lagoonal platform limestone, Seram with Rhaetian 
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conglomerate. Structuring related to block faulting) 
 
Helmers, H., J. Sopaheluwakan, S. Tjokrosapoetro & E. Surya Nila (1989)- High-grade metamorphism related 
to peridotite emplacement near Atapupu, Timor with reference to the Kaibobo peridotite on Seram, Indonesia. 
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Kasama River in 9 km W of Waru in NE Seram contains rich Pliocene shallow marine foraminifera fauna with 
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Also common flat pieces of dark bituminous shales with numerous ammonites, incl. generally crushed Tissotia 
weteringi. This ammonite was interpreted by Kossmat to signify Upper Cretaceous age, but was subsequently 
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(Brief description of parts of Ambon and Haruku Islands. Presence of folded Triassic sediments on crystalline 
schists, peridotites, granites and ‘ambonites’ volcanics) 
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in 'median' Seram and of ultramafic sheet in SW Seram also related to Seram anticlockwise rotation) 
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began < 8 Ma ago. Undoing 8 Ma of migration back-tracks Kaibobo to site where obduction ended: near SE 
corner of Banda Sea plate. Similarities between Kaibobo and N Timor ophiolites suggests E Miocene slow 
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Monnier, C., J. Girardeau, J.P. Rehault et al. (2002)- The Seram ophiolites complexe (Central Indonesia): 
geochemical evidences for Early Miocene arc-splitting, 19e RST Nantes, p. 181-182. (Abstract) 
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seranica, etc., and new calcareous sponge genera Deningeria, Seranella, Cryptocoelia. Flugel (2002, p. 420) 
suggested W Seram Late Triassic corals and sponges mostly endemic taxa or taxa known from Timor, but 
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