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This chapter VII of Bibliography 8.0 contains 242 pages with 1457 titles on the deep basins of the Banda Sea 
region as well as the geology of the 'Lesser Sunda Islands', which include islands of the active East Sunda- Banda 
volcanic 'inner arc' (Flores, Sumbawa, etc.) and the non-volcanic 'outer arc' (Sumba, Timor, Sumba, Leti, 
Tanimbar, Kai iskands, etc.).  It is subdivided into five chapters, VII.1- VII.5. 
 
The key elements of this southeastern part of Indonesia from the Banda Seas outward are: 
1. Neogene 'back-arc' marginal oceanic basins (North and South Banda Seas, Weber Deep); 
2. the East Sunda- Banda active volcanic arc, extending from Bali to Ambon; 
3. 'non-volcanic outer arc' islands Sumba, Timor, Roti, Leti, Tanimbar, etc. (forearc and accretionary prism); 
4. the Tanimbar- Timor Aru Trough outboard of the outer arc (eastern continuation if the Java Trench and now a 

fossil subduction trench). 
 

 
 

Figure VII.1. Main tectonic elements and some locality names of Banda Sea region. 
 

The outer arc islands are parts of a long fold-and-thrust belt, from Roti-Timor to Seram-Buru. Outcrops closest to 
the Timor- Tanimbar trench are parts an imbricated accretionary prism, composed of dominantly deep marine 
sediments scraped off subducted Indian Ocean floor sediments and cover of subducted continental crust of the 
distal NW Australian margin. Closer to the Banda Sea the islands also host volcanic, metamorphic, ophiolitic and 
sedimentary units that have no apparent relation to the NW Australian margin, but are elements of the forearc of 
the Banda Arc. 
 
Where Australian continental crust has arrived at the subduction zone (Roti-Timor and farther East), the collision 
zone includes uplifted parts of the forearc of the overriding Banda Arc plate ('Banda Terrane'). 
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  VII.1. Banda Sea, East Banda Arc (incl. Tanimbar, Kai, Aru, etc.) 
 

Sub-chapter VII.1 of Edition 8.0 contains 27 pages with 184 references on the geology of the Banda Sea, as 
well as some of the non-volcanic outer arc island groups like Tanimbar, Kai and Aru. 
 
The most prominent features in this area are the active Banda Arc, the deep Banda Sea marginal oceanic 
basins and the non-volcanic outer arc islands, from Sumba, Timor to the Tanimbar and Kai Islands (Figures 
VII.1.1, VII.1.3). 
 
Most or all of the Banda arc was built on oceanic crust, above the north-dipping Indian Ocean/ Cenotethys 
subduction zone. Oceanic crust has now been consumed completely from Sumba east to New Guinea. 
 

 
 

Figure VII.1.1. Bathymetric map showing North and South Banda Sea basins behind the curved volcanic Inner 
Banda Arc, and the Weber Deep basin between the volcanic arc and the non-volcanic Outer Banda Arc. Red 
triangles are active volcanoes. 

 
  North and South Banda Seas Neogene basins 
There have been several theories on the origin of the deep Banda Sea. Verbeek (1908) noticing major 
extensional features along the islands surrounding the Banda Sea, (correctly) saw it as a collapsed structure. 
Abendanon (1919), struck by the presence of crystalline schists in much of E Indonesia, saw it as a sunken 
part of a large old Paleozoic continent that he named Aequinocta.  
 
In the 1970's it was generally recognized that the North and South Banda Seas were underlain by oceanic 
crust (e.g. Curray et al. 1977), but age of this crust was unknown. A theory popular in the 1980's was that the 
Banda Sea represented a trapped piece of Indian Ocean plate, of Early Cretaceous age (Bowin et al. 1980, 
Lee and McCabe 1986, Hartono 1990). This idea was mostly driven by water depths down to 5000m in the 
South Banda basin, which is deeper than 'normal' Tertiary oceanic crust. 
 
Hamilton (1978) was the first to suggest formation of the Banda Sea by Neogene oceanic backarc spreading 
behind the Sunda- Banda Arc. This concept was accepted by Norvick (1979), Nishimura and Suparka (1990), 
Milsom (2000) and others (Figure VII.1.2). 
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Figure VII.1.2. Milsom (2000) model of opening of Banda Sea, based on observation that tectonostratigraphies 
of Sumba, allochthonous Banda Terrane of Timor and Buru-Seram all suggested they were part of the 
Sulawesi collisional belt before Neogene.  

 
The age of the Banda Sea basins seafloor is now generally viewed as Late Miocene- Early Pliocene, as 
documented by seafloor dredging and magnetic survey programs by French groups in the 1990's- early 2000's 
(Rehault et al. 1994, Hinschberger et al. 1998-2005, etc.). (Figure VII.1.3.). The driving force of the extension 
is rollback of old, N-ward subducting Indian Ocean slab (Milsom 1999, 2000, 2001, Hinschberger et al. 2003, 
2005, Harris 2006, Spakman and Hall 2010, Pownall et al. 2016). 
 
The crust below the Banda Sea seafloor is probably a mix of newly created Neogene oceanic crust, but with 
isolated remnants of extended older crust: (1) upper crustal blocks of continental and volcanic arc material 
(Banda Ridges) and (2) metamorphic core complexes of hyperextended lower crust.  
 
Part of the North Banda Sea basin may have been partly consumed already under the Tolo Thrust off East 
Sulawesi. 
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Figure VII.1.3. Banda Sea area (Hinschberger et al. 2005). Showing (1) Banda-Ambon volcanic arc(s), (2) 
back-arc North and South Banda basins with ocean floor magnetic lineations and interpreted Late Miocene- 
Early Pliocene (12- 3.5 Ma) ages, (3) very young and very deep Weber Trough. 

 
 
 Banda Ridges 
The North and South Banda Seas are sepaprated by a goup of submarine highs, known as the 'Banda 
Ridges'. They include the Lucipara, Sinta, Rama and Pisang Ridges (e.g. Hinschberger et al. 2003, 2005). 
 
Dredge samples yielded a variety of rocks, including metamorphic rocks, arc volcanics, Triassic and Oligocene 
limestones, etc., suggesting the Banda Ridges are: 
1. Remnants of small blocks of thinned continental crust rifted off East Sulawesi (Silver et al. 1985, Villeneuve 

et al. 1994, Cornee et al. 2002).  Sinta, Rama, Pisang Ridges); some with Late Triassic limestones); 
2. Relict Late Miocene- Early Pliocene-age volcanic arc (NEC- Lucipara volcanic arc), with K-Ar age around 6-

7 Ma (Silver et al. 1985)  (Figure VII.1.1). 
 
Upper Triassic reefal limestones were dredged from the Sinta Ridge (Villeneuve et al. 1994), mid-Oligocene 
reefal limestones from the Pisang Ridge (Cornee et al. 2002). 
 
Metamorphic rocks dredged from the ridges include phyllites and ampholites with K-Ar ages of 22 and 11 Ma 
(Silver et al. 1985). 
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  Banda Arc 
The active Banda Volcanic Arc is the inner of two rows ('arcs') of islands surrounding the Banda Sea; the 
'outer arc' mainly represent uplifted parts of the accretionary prism (.Figure VII.1.4). The present cycle of arc 
volcanism probably started in Late Miocene time, around 10-12 Ma (Abbot and Chamalaun 1981, Scotney et 
al. 2005, etc), but perhaps most active since ~4 Ma. The oldest dated volcanic rocks on Wetar are ~12 Ma old 
(Abbott and Chamalaun,1981). 
 

 
 

Figure VII.1.4. Active volcanoes (triangles) and extinct segment of Banda volcanic arc (Hutchison (1977). 
 
The Banda Arc is built mainly on oceanic crust, although the western Banda Arc- East Sunda Arc also have 
remnants of the latest Oligocene- Early Miocene 'Old Andesites' volcanic arc (south sides of islands of 
Sumbawa- Flores and islands further West). Seismic refraction work suggests Flores was probably built on 5-
10 km thick oceanic crust (Curray et al. 1977, Muraoka et al. 2002). 
 
Numerous papers have been published on geochemistry of its volcanic rocks  (see table and listing below). 
Helium isotopes suggest contamination of Australian continental crustal material in Quaternary arc volcanics 
as far West as Central Flores (Hilton et al. 1992). 
 
The size of the Banda arc volcanic islands appears to gradually diminish in an easterly direction, from the 
>3000m high volcanoes on Bali and Lombok to low-lying edifices in the eastern Banda Sea (e.g. Figure VII.1.4 
and front cover figure). Howevever, the volcanoes in the western part of the East Sunda- West Banda Arc are 
probably built on older mid-Tertiary arc crust, while volcanoes in the easternmost sector are built on >3000-
4000m deep ocean floor, so the volume and vertical relief of these 'small' volcanic edifices is actually similar to 
that of much taller volcanoes in the West. (e.g. Figure VII.1.5). 
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Figure VII.1.5. True-scale section (top) and schematic block diagram (bottom) of the active Gunung Api 
volcano in the Banda Sea, North of Wetar. The top of Gunung Api is only 282m above sea level, but 
measured from the surrounding ocean floor, the height of the volcano is >4000m (from Kuenen 1950). 

 
 
  Weber Deep 
The Weber Deep or Weber Trough is a highly unusual feature. It is an anomalously deep oceanic through, 
deeper than anything in the Indonesian region (down to ~7400m; Figure VII.1.6.). Unlike the Banda Sea 
basins, it is located in a forearc position, between the eastern Banda Arc (where Serua- Manuk- Banda 
volcanoes rise from 3000m deep seafloor), and the Tanimbar- Kai - Seram outer arc islands. 
 
Pownall et al. (2016) recently proposed a new model for the Weber Deep, suggesting it is a young 
hyperextensional basin, related to SE-ward rollback of the Australian- Indian Ocean subduction zone, leaving 
the 450km long low-angle detachment fault plane exposed on parts of the Weber Deep floor, showing a 
grooved surfaces like seen on the top of metamorphic core complexes. Slip along the fault must have been 
>120km.  This model suggests the Weber Deep may not be floored by newly formed oceanic crust, but by 
hyperextended lower crust metamorphic rocks or even by exhumed upper mantle ultramafic rocks.  
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Figure VII.1.6. Topography and bathymetry of Banda Sea region, looking East 
 
 
  Outer Arc (Tanimbar- Kai islands) 
The 'non-volcanic outer arc' also includes the small islands of Babar, Dai and the Tanimbar and Kai groups. 
These are relatively little studied. They are mainly a continuation of the forearc-accretionary system of Timor, 
with Triassic-Jurassic and younger sediments, folded and thrusted towards the Australian craton. On the 
islands closest to the Banda Sea metamorphic and ultrabasic rocks are common, a pattern similar to that seen 
on  the Banda Sea sides of Timor and Seram. 
 
The Kai Archipelago appear to represent three different geological provinces (cross-section of Figure VII.1.7): 
1. East (Kai Besar): rifted block off Australian continental margin (Kai Besar 1 well has >1300m of little 

deformed Middle- Jurassic- Cretaceous sediments characteristic of the NW Australia- West Papua margin). 
With large scale, young extensional faulting; 

2. Central province (Kai Kecil, Kai Dulah and Tayandu islands): continuation of the Banda Outer Arc 
accretionary prism,  

3. Western (small islands Kur, Fadol, Tibor, etc.): small islands with common allochthonous material, like 
ophiolites, metamorphics, Early Oligocene arc volcanics, etc..('Banda Terrane?; similar to Leti and North 
Timor further West) 
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Figure VII.1.7. Schematic cross-section across Kai islands: Kai Kecil is part of the Outer Banda Arc foldbelt/ 

accretionary prism, Kai Besar is part of a partly subducted continental block that rifted from the NW 
Australian margin (Union Texas 1997). 

 
 

 
 

Figure VII.1.8. Historic W-E cross-section through Kai Besar, showing weakly folded, mainly 10° W-dipping, 
Eocene marly limestone, overlain by Miocene and younger reefal limestone terraces (Verbeek 1908). 

 
The eastern zone of the Kai islands (Kai Besar) was not involved in thrusting. Instead, it appears to be a 
fragment of the Australian continental margin that experienced extensional faulting and underwent 2km of 
uplift in the last 10 My (Van Marle and De Smet, 1990). It looks like a rift shoulder at the W side of the Aru 
Trough, which is a very young and deep extensional basin. 
 
Kur Island is located West of the Kai Islands but East of the Weber Deep. It has a small core of foliated 
Mesozoic gneiss and schists, covered by Early-Middle Miocene sandy limestone and surrounded by six 
uplifted Quaternary reef terraces (Figure VII.1.9) (Weber in Umbgrove 1934). The metamorphic core gave 
Early Miocene cooling ages of 24-17 Ma (Honthaas et al. 1997). 
 
Possibly comparable situations suggesting a Late Oligocene- earliest Miocene exhumation event, and possible 
affiliation with the 'Banda Terrane' of Timor were observed in: 
1. dredge sampling site Dr 201 (4250-3663m), SSW of Kur, where micaschists/ gneiss is overlain by polymict 

conglomeratic sands with Early Miocene (Te4-Te5; with larger forams Spiroclypeus, Miogypsinoides 
dehaarti) (Honthaas et al. 1997).  
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2. Leti island NE of Timor, where  Brouwer and Molengraaff (1915) reported ultramafic and metamorphic rocks 
apparently overlain by latest Oligocene- earliest Miocene (Te4-Te5) limestones with Miogypsinoides and 
Spiroclypeus (see also Van Gorsel 2012).  

 
 

 
 

Figure VII.1.9. Historic S-N cross-section through Kur Island (West of Kai islands), showing six Quaternary 
reef terraces up to 300m elevation, and core of dipping mica schist and ?Miocene micaceous sandstones 
(Verbeek 1908). 
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  VII.2. Lesser Sunda- West Banda Volcanic Arc (Bali-Lombok- Flores- Sumbawa- Wetar) 
 

Sub-chapter VII.2 of Bibliography 8.0 contains 42 pages with 284 references on the geology of the volcanic arc 
islands East of Java and South of the Banda Sea.  
 
The islands of the East Sunda- West Banda 'inner arc' East of Bali represent a young, active volcanic arc 
system, mainly of latest Miocene- Recent ages (Figure VII.2.1).  The western part of this system is underlain 
by crust of continental thickness, but is thinning to the East; and most or all of the volcanic islands the Banda 
Arc East of Flores formed on oceanic crust (Curray et al. 1977). 
 

 
 

Figure VII.2.1. Regional setting of East Sunda- West Banda volcanic arc showing active and inactive 
segments of the Banda Arc (Silver 1983). 

 
The southern parts of Bali, Lombok, Sumbawa and Flores have outcrops with remnants of a Late Oligocene- 
Early Miocene volcanic arc (Nishimura et al. 1981, Barbieri et al. 1987, Sudijono 1997, Ratman and Agustin 
2005, Franchino et al. 2010, etc.). This arc probably formed on oceanic crust (e.g. Imai and Nagai 2009) and is 
the eastward continuation of the 'Old Andesites' arc of the Southern Mountains of Java and from here 
continues to West Sulawesi. 
 
The geochemistry of the Banda Arc Pliocene-Quaternary volcanics shows typical intra-oceanic arc volcanic 
products, but the volcanics locally contain apparent contamination from a subducted continental source. This 
either reflects subduction of Australian-margin derived sediments, or is evidence that extended Australian 
continental margin crust was subducted to ~100km below the Banda Arc (Poorter et al. 1991, Elburg et al. 
2004, 2005, Fichtner et al. 2010, Herrington et al. 2011, Nebel et al. 2011). 
 
 Alor- Wetar gap in active volcanism 
There is a gap in active volcanism in the Alor- Atauro- Wetar segment of the Banda Arc North of Timor, 
although large extinct volcanoes are present (Brouwer 1919, De Jong 1941; Figure VII.2.2). This lack of 
volcanism since ~3 Ma coincides with an absence of shallow earthquakes shallower than ~350 km in this 
segment (Figure VII.2.3). 
 
The most likely explanation is that the subduction zone was locked here after collision of the Australian 
continental margin and the Banda Arc, with possible slab breakoff (Ely et al. 2011).  This locking of the 
subduction zone probably is probably the reason for the formation of a belt of North-directed 'back-thrusting' 
immediately North of Alor-Wetar (see below). 
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Figure VII.2.2. Regional map showing active and inactive segments of the Banda Arc. The Alor-Wetar sector 
has been inactive for ~3 My after locking of the subduction zone at the Timor Trough. Active backarc 
thrusting North of the arc now accommodates part of the N-ward movement of the Australian plate. 

 

 
 

Figure VII.2.3. Earthquake distribution along the Banda Arc (Das 2004). A north-ward deepening, continuous 
plane of earthquake hypocenters, from ~50km North of the Timor Trough to >600km under the South Banda 
Sea, reflects movement of the subducting Indian Ocean- Australian plate. Note virtual absence of slab 
earthquakes <300km in Timor/ Alor-Weter segment, suggesting slab breakoff. 
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  Pliocene and younger uplift of Alor- Wetar sector islands 
The Alor, Atauro and Wetar islands have undergone significant young uplift, with Pleistocene reef terraces up 
to 700- 800m (De Jong 1941, Hantoro et al. 1994, Ely et al 2006, 2011). Hantoro et al. (1994) calcaulated 
580m of uplift of Alor in the last 500 kyrs. 
 
Pliocene stratiform sulfide-barite-gold deposits now in outcrop on Wetar island (Lerokis, Kali Kuning). These 
are interpreted to have formed on the flanks of a submarine volcano at ~2 km depth at around 4.8 Ma, 
suggesting several kilometers of late uplift  (Sewell and Wheatley 1994, Scotney et al. 2005). 
 
 
 Backarc thrusting North of the eastern Sunda Arc 
Active belts of north-directed thrusting have been identified from reflection seismic profiles and earthquakes in 
the backarc regions immediately North of Flores, Alor-Wetar, Flores, etc. (Figures VII.2.1, VII.2.2, VII.2.4) 
(Silver et al. 1983, McCaffrey and Nabelek 1984, 1986, 1987, Breen et al. 1989, Charlton 1997). 
 

 
 

Figure VII.2.4. Interpreted N-S seismic profile 59 in South Banda Sea, crossing the Flores Thrust in the 
backarc at west end of Sumbawa Island (Silver al. 1983). 

 
This thrusting has been explained as an early stage of subduction polarity reversal, after collision between the 
Banda Arc and the Australian continental margin locked the subduction zone at the Timor Trough (Silver et al. 
1983). Remarkably, however, this belt of backarc thrusting may extends for ~2000km, as it can also be traced 
from Alor-Wetar west to North of Flores, Bali (McCaffrey and Nabelek 1987), then into southern Madura Straits 
and the Kendeng thrust zone of East Java, areas, where Indian Ocean subduction has not locked up yet by 
continent collision (e.g. Koulali et al. 2016). 
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Figure VII.2.4. Model of present relative slip at block boundaries south and north of the Sunda- Banda Arc, 
based on GPS data (Koulakov et al. 2016). Red arrows show motion of upper block/ hanging wall. 
Movement rates at Java Trench gradually diminish eastward into the now-locked subduction trench of the 
Timor Trough. The Kendeng- Flores- Wetar backarc thrust zone(s) are shown as a single, continuous block 
boundary, with slip motion increasing eastward from East Java to NE of Timor.  

 
 
 
  Sumbawa - Porphyry Cu-Au deposits 
Sumbawa island is part of the East Sunda- West Banda Arc system and is home to one of the largest volcanic 
eruptions in historic times (Tambora 1815). It is probably underlain by remnants of the Late Oligocene Early 
Miocene 'Old Andesites' volcanic arc and its overlying limestones (Barbieri et al. 1987, Idrus et al. 2007).  
 
The island is also home to several large, young porphyry copper-gold deposits, at Batu Hijau (1990 discovery) 
and Elang (Garwin 2000, 2012 ). These deposits are part of a porphyry metallogenic belt that extends from SE 
Java (Tumpangpitu/ Tujuh Bukit) to Sumbawa), a sector where the Roo Rise is subducting beneath the island 
arc, which may or may not be related (Maryono et al. 2018). 
 
Reported ages of mineralization include  ~7- 3.7 Ma (Garwin 2002), 6-3.7 Ma (Arif and Baker 2004), 3.7 Ma 
(Idrus et al. 2007), between 2-2.5 Ma (Maryono et al. 2018).  
 
Mineralization probably formed at ~5 km depth,These are now exploited in open surface mines, attesting to the 
large amount of young uplift. 
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  VII.3. Sumba, Savu, Savu Sea basin 
 

Sub-chapter VII.3 of Bibliography 8.0 contains 17 pages with 108 references on the geology of Sumba and 
nearby islands in the Banda forearc West of Timor.  
 

 
 

Figure VII.3. Index map of areas discussed in Chapters VII.3 and VII.4. 
 
  Sumba 
Sumba island is part of a continental terrane located in the Banda forearc, between the Sumbawa- Flores 
sector of the Banda volcanic arc in the North, and the Java- Timor Trench/ accretionary prism in the South. No 
pre- Upper Cretaceous basement is known from Sumba, but gravity and seismic refraction data suggests 
Sumba is underlain by >24km thick, presumably continental crust (Chamalaun et al. 1981). 
 
The Sumba terrane is flanked by the deep Lombok and Savu basins in the West and East, both very young 
and underlain by basement with oceanic crust thickness and seismic velocities (Curray et al. 1977; Karig et 
al.1987). 
 
As first suggested by Hamilton (1977) Sumba is generally viewed as a micro-continental fragment that was 
detached from the SE Sundaland margin in Miocene time by the opening of the South Banda Sea, and moved 
South before the development of the present-day Banda volcanic arc (Hamilton 1979, Burollet and Salle 1982, 
Von der Borch et al. 1983, Audley Charles 1985, Djumhana and Rumlan 1992, Simandjuntak 1993, Wensink 
1994, 1997, Van der Werff et al. 1994, Lee and Lawver 1995, Abdullah et al. 1996, 2000, Soeria-Atmadja et al. 
1998, Satyana 2003, Prasetyadi et al. 2006, Satyana and Purwaningsih 2011, 2012, etc.).  The most likely 
place of origin was the Java Sea shelf near the present Flores Basin, where it was a southern continuation of 
the West Sulawesi Late Cretaceous- Paleogene volcanic arc (Hamilton 1979). 
 
However, not all authors viewed Sumba as a piece of Sundaland margin: 
- Audley-Charles (1975) and Chamalaun et al. tended to favor an origin from the NW Australian margin, 

although there are no similarities whatsoever between the stratigraphy and magmatic events of Sumba and 
NW Australia; 

- Rutherford et al. (2001) and Lytwyn et al. (2001) favored an origin of Sumba as part of the Late Cretaceous- 
Early Oligocene 'Great Indonesian Volcanic Arc' (which includes West Sulawesi), from which it separated at 
~16 Ma and ended up in present position at ~7 Ma. 
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Figure VII.3.1. Position of Sumba continental block in forearc between the Banda volcanic arc in North and the 
accretionary prism North of the Java Trench- Timor Trough in South (purple colors to SE) (Hamilton 1978).  

 
The Cretaceous- Neogene stratigraphic succession of Sumba is remarkably similar to that of SW Sulawesi 
(Late Cretaceous flysch, Paleo-Eocene island arc volcanics, Paleogene? granodiorites, mid-Oligocene 
unconformity within Middle Eocene- Early Miocene shallow marine carbonate-dominated section, etc.). There 
are also many similarities with the 'Banda Terrane' of Timor (Audley-Charles 1985), which was probably also 
derived from the Sundaland margin. 
 
  Volcanic history 
The Cretaceous-Paleogene igneous-volcanic history of Sumba is comparable to that of the Sundaland, and 
totally unlike NW Australia. Three episodes of arc volcanism were identified: Late Cretaceous (86-77 Ma), 
Maastrichtian- Thanetian (71-56 Ma) and Middle Eocene- Early Oligocene (42-31 Ma) (Abdullah 1994, 
Abdullah et al. 1996, 2000). The episodes led to andesitic volcanics and associated granodiorite intrusions. 
 
According to Abdullah et al. (op.cit) there is no evidence for Neogene volcanic activity, and all volcanic 
material in Miocene sediments may be reworked from older deposits. Burollet and Salle (1981) and Wensink 
and Van Bergen (1995) reported thick Early Miocene andesitic tuffs (Jawila Fm) in West Sumba , but rmore 
recent radiometric dating suggested a Late Eocene (37 Ma) age (Fortuin et al. 1997). 
 
  Structure 
Unlike nearby Timor, Sumba island is relatively undeformed, with broadly N-dipping, faulted but not folded 
Cretaceous beds, unconformably overlain by less deformed Tertiary-Quaternary deposits (Figure VII.3.2; Von 
der Borch et al. 1983). An earlier report by Laufer and Kraeff (1957) reported more intense folding of 
Cretaceous deposits, with NNW strike direction (.Figure VII.3.3). 
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Figure VII.3.2. S-N cross section of central E Sumba, showing broadly N-dipping Cretaceous, unconformably 
overlain by Tertiary sediments (Audley-Charles 1985, after Von der Borch et al. 1983). 

 

 

Figure VII.3.3. S-N cross sections of S Sumba island, showing more intensely folded Cretaceous, 
unconformably overlain by relatively undeformed Eocene-Miocene sediments, and intruded by granite 
(Laufer and Kraeff, 1957). 

 
Paleomagnetic work suggests a ~60° clockwise rotation of Sumba between Jurassic (should be Cretaceous) 
and Miocene (Otofuji et al. 1979, 1981, Nishimura et al. 1981). 
 
Wensink (1997), partly revising 1994 conclusions, suggested: (1) 53° CW rotation of the Sumba 
microcontinent between 78 and 65 Ma; (2) further CW rotation of 39° between 65 and 37 Ma (late Eocene 
Jawila volcanics); (3) 9° CW rotation between late Eocene and late Miocene, and (4) 4° CCW rotation since 
late Miocene- Early Pliocene. This suggests the >90° CW rotation of Sumba since Late Cretaceous was 
essentially completed by Late Eocene. 
 

 
 

Figure VII.3.4. Example of paleomagnetic study suggesting ~60° clockwise rotation since Jurassic- Cretaceous 
(Otofuji et al. 1979) (see also slightly different scenario of Wensink ,1997). 
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  Cretaceous- Paleogene Stratigraphy 
A commonly quoted occurrence of Jurassic sediments on Sumba has never been substantiated. It was based 
on a report of a presumably Jurassic Aegoceratid ammonite fragment and Inoceramus from West Sumba by 
Roggeveen (1928). However, the original identification and age of the ammonite are questionable, and no 
other Jurassic fossils have ever been found since then. These are more likely to be Upper Cretaceous fossils 
(Van Gorsel, 2012). 
 
Late Cretaceous flysch-type sediments of the Lasipu Fm are reportedly >1000m thick, rich in quartz and 
andesitic arc volcanic detritus and contain Globotruncana foraminifera and bivalve Inoceramus. Basal beds 
contain tropical Tethyan mollusc fauna (Exogyra, Nerinea, etc.). Turbidite flow directions suggest a paleoslope 
to the SW (Von der Borch et al. 1983), which if restored this for the ~60-90° post-Cretaceous clockwise 
rotation suggested by paleomafnetic data (Wensink 1994, 1997), would become a paleo slope dipping to the 
SE. These observations suggest deposition in a low-latitude setting, probably in the fore-arc of an active 
continental margin, on a slope dipping SE. Most likely this implies a Cretaceous paleo-position of Sumba at 
the SE margin of Sundaland, similar to shown in the reconstruction of Rangin et al. (1990). 
 
Cretaceous flysch deposits are overlain unconformably by Middle- Late Eocene Nummulites limestones with 
the 'Asian' low latitude foram genus Pellatispira (Caudri 1934). 
 
A mid-Oligocene(?) angular unconformity separates Late Eocene- earliest Oligocene (zone Tb-Tc) limestones 
with dips of ~30° from more horizontal earliest Miocene (Te5) and younger sediments (Caudri 1934). This is 
also observed in the 'Banda Terrane' of Timor, and in the mid-Oligocene faulting-erosional event in the Tonasa 
Limestone of SW Sulawesi (Wilson et al. 2000, etc.). 
 
   Middle Miocene deepening (= Sumba breakaway?) 
A dramatic early Middle Miocene deepening of depositional facies takes place from Early Miocene carbonate 
platform facies (with Miogypsina/ Miogypsinoides) to Middle Miocene- Early Pliocene e Waikabubak Fm deep 
marine marls, suggesting >4km of subsidence, probably between ~15-13 Ma (Fortuin et al. 1997). Some of the 
Middle- Late Miocene pelagic muds have undergone extensive carbonate dissolution, suggesting deposition 
below the Carbonate Compensation Depth (Fortuin et al. 1992, Roosmawat and Harris 2009). 
 
This Middle Miocene deepening is associated with extensional faulting (rifting), and a Serravallian- Early 
Tortonian peak in volcanoclastic supply (Fortuin et al. 1997). 
Common large-scale slumping in the Late Miocene pelagic- turbiditic series of East Sumba suggests 
deposition on a (tectonically induced?) steep slope (mainly in Tortonian section; Fortuin et al. 1992, 1994). The 
rapid deepening and oversteepening of slope deposits may reflect the rifting and detachment of Sumba from 
SE Sundaland in Middle-Late Miocene time (Simandjuntak 1993, Fortuin et al. 1994, 1997). 
 
 
  Post-Miocene uplift of Sumba island 
Post-Miocene uplift (possibly starting in Messinian/ latest Miocene), with N-NE tilting of Sumba island is 
suggested by: 
1. Late Miocene deep marine pelagic marls, deposited below 3500-4500m water depths, are now up to 1000m 

above sea level (Fortuin et al. 1991, 1997). The most rapid rate of uplift was probably after 2 Ma (2.3 mm/yr; 
Roosmawati and Harris 2009); 

2. Quaternary coral reef terraces of <1 My in age were raised up to ~600m above sea level, mainly along the 
north side of the island, suggesting recent uplift rates of 0.3-0.8 m/ 1000 years (Figures VII.3.5, VII.3.6) 
(Verbeek 1908, Jouannic et al. 1988, Hantoro 1993, Pirazzoli et al. 1993, Siregar and Setyagraha 1995, 
Bard et al. 1996, Nexer et al. 2015). 

 
The highest parts of the Sumba block probably did not emerge above sea level before ~3 Ma (Fortuin et al. 
(1997). Keep et al (2003) and Roosmawati and Harris (2009) suggested the uplift of the Sumba block was 
caused by the subduction of a relatively buoyant promontory of the NW Australian NW margin (Scott Plateau) 
after initial collision at ~6-8 Ma. 
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Figure VII.3.5.  Sketch of East part of Sumba island from Verbeek (1908) who already observed the prominent 
uplifted coral reef terraces 1-6 up to 470m elevation. 
 
 

 
 

Figure VII.3.6.. Profile at Cape Laundi, East Sumba, with six main Pleistocene coral reef terraces I-VI up to 
475m elevation. With radiometric ages and correlations to Oxygen isotope stages (29-1). Progressively 
younging towards coastline (Hantoro 1993). 

 
  Savu 
Relatively small Savu island is an uplifted part of the Savu- Roti Ridge, which is the continuation of the Outer 
Banda Arc accretionary prism WSW of Timor. In the Bibliography Savu references are grouped with Sumba, 
although there are no similarities with the geology of Sumba. 
 
Savu is composed mainly of thrust sheets of Late Triassic- Jurassic deep marine sediments (Reed 1985, 
Vorkink 2004, Harris et al. 2009), presumably distal NW Australian continental margin sediments. Remarkably, 
Cretaceous- Early Miocene sediments appear to be missing (Harris et al. 2009). 
 
The directions of trusting in the accretionary wedge are opposite along the North and South coasts of Savu: 
South-directed thrusting is domiant in most of island (as expected in accretionary prism above a north-dipping 
subduction zone); in the North of the island thrusting is mainly North-directed backthrusting, over the Savu 
forearc basin (Figures VII.3.7, VII.3.8). 
 
An up to 25m thick unit of pillow basalts is present in outcrops of the Jurassic Wai Luli Formation (Harris et al. 
2009). 
 
Relatively undeformed Pliocene- Early Pleistocene marls, comparable to the Batu Putih marls of Timor (in 
facies, not necessarily geologic setting), overlie the Upper Miocene scaly clay of the deformed section of Savu 
and have been uplifted probably ~3km in the last 2 million years (Reed 1985, Roosmawati and Harris 2009). 
 
The unsuccessful Savu 1 well drilled on North Savu in 1975 is the only oil exploration well in the region, and 
penetrated repeated thrust slices and melanges The well TD at 1227m is in Cretaceous clastics similar to 
those of Sumba, not NW Australia (Harris et al., 2009).  
 
Verbeek (1908) reported Permian coral limestones, presumably from mud volcanoes/ melange. Fragments of 
the Banda Terrane may be present on Savu and Rote (mentioned in Harris 2006) 
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Figure VII.3.7. Diagrammatic S-N regional cross-section, showing Savu as outcropping accretionary wedge 
above subducting Australian rifted margin, in front of Sumba continental block in Banda Arc forearc region 
(Fleury et al. 2009). 

 
 

 
 

Figure VII.3.8. Composite NNW-SSE section across Savu (Harris et al., 2009). 
 
 
  Young uplift Savu Island 
As for many islands in the Banda region, there is strong evidence for recent uplift of Savu island: 
- Quaternary reeal limestone terraces up to 300m above sea level; 
- foraminifera in the young marls of Savu suggest water depths over 3000m at ~4 Ma, 1-1.5 km at 1.8 Ma, and 

are now at several 100's of m above sea level (Vorkink 2004, Roosmawati and Harris 2009). 
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  Savu Sea Basin 
The Savu Basin NW of Timor is a deep (>3km) and probably young basin in the forearc area North of Timor. It 
is underlain by by thin (12-14km) crust, possibly oceanic (Beiersdorf and Hinz, 1980, Reed 1985, Harris 2006, 
Fleury et al. 2009). Harris (2006) suggested it was probably part of the South Banda Sea Late Neogene 
extensional system. 
 
No wells were drilled in the basin, so all all studies of sedimentation are based on uncalibrated seismic lines, 
extrapolated to comparable units in the onshore stratigraphies of Sumba, Savu etc..  
 
Basin fill is generally thin (up to 4.8 km in thickest part) and relatively undeformed, unconformably on block-
faulted pre-Late Miocene basement (Van der Werff ?, Van Weering  ?, Toothill, and Lamb 2009, Rigg and Hall 
2012). 
 
The Savu basin may be subdivided into a Miocene? South Savu Basin and a deeper Pliocene-Recent active 
North Savu Basin (Van der Werff 1995). 
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  VII.4. Timor, Roti, Leti, Kisar 
 

Timor is a key area for unraveling and constraining the geodynamic history of Eastern Indonesia. Its complex 
geology and unique rock associations, as well as some unusually diverse Late Paleozoic- Mesozoic fossil 
assemblages have attracted numerous researchers since the early 1900's.  
 
This chapter of the bibliography Edition 8.0 contains 109 pages with 776 papers for the combined territories of 
Indonesian West Timor, Timor Leste, and the adjacent smaller islands like Roti, Kisar and Leti. This does not 
include all papers that discuss Timor in a larger regional context.  
 
Timor and surrounding islands are part of the Sunda-Banda 'non-volcanic outer arc', which contains both 
relatively undeformed parts of the Banda forearc (e.g. Sumba) and the intensely folded-thrusted collisional belt 
between the Banda Arc forearc and the subducting NW Australian continental margin (Figure VII.4.1). 
 
The fold-and-thrust belt can be traced all around the Banda Arc from the Java Trench accretionary prism in the 
West to Timor and futher East and NE to the islands of Babar, Tanimbar, Kai, and eventually Seram-Buru. 
 

 
 

Figure VII.4.1. N-S regional cross-section from marine geophysical data from Banda Sea- Banda Arc 
(Romang- Kisar) off NE Timor island (all part of upper plate)- Timor Trough to NW Australian margin. 
Showing North-dipping subducted oceanic crust, partly subducted NW Australian continental margin, the 
South Timor accretionary wedge and the newly forming Wetar backarc thrust zone (Jongsma et al. 1989). 
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Figure VII.4.2. 'Traditional' NW-SE regional cross-section from Savu Sea (oceanic)- Timor island- NW 
Australian continental margin, with observed free-air gravity profile (McBride and Karig 1987).  
  
Much of the pioneering work on West Timor island was by Dutch and German workers between 1912-1941 
(Molengraaff, Brouwer (1913-1942), Wanner (1909-1942), Tappenbeck (1940), De Roever (1940-1942). and 
later by De Waard (1954-1959). Notable subsequent work was by Barber (1976-1986), Charlton (1987-2017) 
and Harris and co-workers and others (1989-2011). 
 
The geology of Timor Leste became known mainly since the 1950's through the works of Grunau (1953, 1956, 
1957), Wanner (1956), Brunnschweiler (1978) and Audley-Charles (1965-2011). 
 
 
  Tectonics 
Timor island was first recognized as an Alpine style fold-and-thrust belt by Wanner (1913) and Molengraaff 
(1913, 1915). Although on an Indonesia-scale map the Timor 'foldbelt' may look small, the length of the island 
is ~500km, which makes it of similar size as the French and Swiss Alps combined. 
 
Two major issues surround the tectonics of Timor, both of which have been debated for about 100 years, and 
both are still not settled: 
1. how much of the Timor rock record represents the thrusted sedimentary cover of the northern Australian 

continental margin ('para-autochthonous') and how much represents nappes of Asian/ Banda forearc origin 
('allochthonous')? 

2. what was the main age of folding and thrusting on Timor: it is all young (Late Miocene- Present Banda Arc 
collision) or were there older deformational phases (Eocene or Oligocene)? 

 
Most of the authors that did the pioneering fieldwork in the 1910's- 1950's recognized that Timor island is an 
alpine-style thrust belt, with superposed units of different character, and that the timing of the main thrusting 
(including overthrusting of Banda Terrane) was pre-Miocene (Molengraaff 1912, 1913, Wanner 1913, 
Tappenbeck 1939, Brouwer 1942, Gageonnet and Lemoine 1957) or even as old as Middle-Late Eocene 
(Sopaheluwakan 1990, Reed et al.1996, Villeneuve et al. 2010, 2012) or 'Laramide' (end-Cretaceous) 
(Sartono 1992). 
 
These inferred deformational events are all well before the assumed (latest Miocene?-) Pliocene time of arrival 
of Australian continental margin at the Banda Arc trench, and, if correct, this shows these could not have taken 
place along the NW Australian passive margin. 
 
Miocene and younger structuring on Timor is primary normal and local strike-slip faulting, and major uplift, 
perhaps more in line with the forearc setting postulated by authors, rather than a collision zone. 
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Timor island includes outcrops of tectonostratigraphic units that are of different origins: 
1. unquestionable distal deep marine Mesozoic- Cenozoic deep marine deposits, that formed the cover of the 

subducted crust of the Australian plate margin  (Kolbano Complex accretionary prism along South coast); 
2. unquestionable Sundaland margin-derived units of the overriding Banda forearc (the structurally highest 

overthrust units of the 'Banda Terrane'). 
3. in-between units of more controversial tectonic position, whether part of the Banda forearc or derived from 

the subducted distal Australian margin (Maubisse terrane, 'Gondwana Sequence').  
 

 
 

Figure VII.4.3. SW-NE cross-section, showing widespread folding-thrusting in part of northern Central Timor 
(Marks, 1961). 'Upper Nappe' = Banda Terrane, Lower Nappe = Maubisse/ Sonnebait Terrane. 
 
Four to six major tectonostratigraphic units may be distinguished, from base to top (Figure VII.4.3): 
1. 'Para-autochthonous' so-called 'Gondwana sequence', mainly composed of folded-thrusted Permian and 

Triassic flysch-type clastics (Atahoc-Cribas, Kekneno, etc, formations), overlain by more calcareous Late 
Triassic and Jurassic pelagic deposits (Aitutu and Wai Luli formations).  Most of the current authors view 
these beds as folded and uplifted 'pre-breakup' section of the NW Australian margin, although sediment 
provenance studies, etc., do not appear support this. (see below) 

2. 'Allochthonous?' Maubisse/ Sonnebait Formation nappe (looks like remnants of an oceanic terrane with 
thick Permian pillow basalts and reddish pelagic deposits with well-preserved, relatively low-latitude Permian 
crinoid/fusulinid limestones and Triassic ammonoid limestones). 

3. 'Allochthonous' Banda Terrane nappe: a Sundaland-derived nappe with pre-mid-Cretaceous metamorphics, 
Upper Cretaceous and Eocene arc volcanics, etc. (see below); 

4. ?Middle- Late Miocene(?) melange: In many cases large blocks of this 'Maubisse' facies are in chaotic 
deposits of the widespread Bobonaro melange. Probably a mix of fault zone material and mud diapir 
deposits; 

5. 'Autochthonous' latest Miocene- Early Pleistocene 'Batu Putih/ Viqueque Formation deep marine pelagic 
marls of the Central Basin, overlying Bobonaro melange. These are deposits are the only deposits on Timor 
that are undisputably not tectonically displaced and clearly post-date the main deformational event on Timor. 

6. Kolbano Sequence of imbricated Jurassic- Cretaceous-Paleogene? deep marine pelagic deposits, forming 
fold-thrust belt along the south coast from Kolbano in West Timor to the Betano area in Timor Leste 
(accretionary prism of Australian continental margin material). 
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Figure VII.4.4. Simplified geologic map of Timor, showing distribution of alleged Australian-affinity 
tectonostratigraphic units, overthrust from North by Asian-affinity nappes ('Banda Terrane'), and separated 
by 'Banda Melange' (= part of Bobonaro melange) (Harris (2011). 

 

 
 

Figure VII.4.5. Interpreted NW-SE cross-section of Timor, showing most of Timor as imbricated Australian 
margin material (Harris 2011). 

 
 
  Tectonic model(s) of the Timor region 
Several different models have been proposed for Timor island. Two end-members   
1. Timor= mainly recently deformed Australian margin material (e.g. Figure VII.4.5). Many of the current 
authors appear to accept this relatively in-place formation model for Timor, and view units like the 'Gondwana 
Sequence and Maubisse complex as the imbricated (duplexed) and uplifted external parts of the NW 
Australian margin sediment cover (Hamilton 1979, Charlton, Harris and Haig, op.div., Sawyer et al. 1993, 
Audley-Charles 2011, Tate et al, 2014). This model works better if the subduction zone of the Banda Arc was 
located North of the island, and if the Timor Trough/trench is viewed as 'merely a thrust front'. 
 
2. Timor = mainly forearc of the Banda Arc.This more dynamic view is that most of Timor island (not including 
the Kolbano Range accretionary prism along the South coast) represents part of the Banda forearc that was 
relatively undeformed during the collision with the Australian continental margin in mid-Pliocene. The most 
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intense thrusting and emplacement of Banda Terrane and other allochthonous units took place during pre-
Miocene collision(s), probably at the Sundaland margin (Barber 1979, 1981, Bowen et al. 1981, Johnston and 
Bowin 1981, Jacobson et al. 1981, Harsolumakso and Villeneuve 1993, Villeneuve et al. 2005, 2013, Van 
Gorsel 2014) 
 
 

 
 
Figure VII.4.6. N-S cross-section of West Timor (Hartono 1978) 
 
 1. 'Para-autochthonous' Gondwana Sequence 
This sequence is the tectonically lowest unit on Timor, and is mainly composed of folded-thrusted Permian- 
Early Triassic flysch-type clastics (Cribas, Kekneno series, etc, formations), overlain by more calcareous and 
argillaceous Late Triassic- Jurassic pelagic beds (Babulu, Wai Luli, formations) and possibly younger pelagic 
deposits. are uplifted to elevations of almost 3000m. 
 
Views on the paleotectonic setting of this unit still vary widely, from: 
(1) imbricated NW Australian margin sediments (majority of current workers, incl. Charlton, Harris, Haig, Tate, 

implicitly also R. Hall by not showing any Timor allochthonous units in his classic reconstructions);  
(2) part of a terrane that rifted in Permian and broke off the Australia or New Guinea margin in Triassic time, 

went through a long pelagic drift stage from Late Triassic to Paleogene (?) and collided with an intra-oceanic 
arc ('Banda Terrane') around Late Eocene- Early Oligocene time (Villeneuve et al. 2010, etc.).  

 
The composition and provenance indicators of the Permian-Triassic 'Gondwana Sequence' sandstones of 
Timor do not look like distal equivalents of same-age sediments on the Australian margin: 
1. they are relatively immature, lithics-rich sandstones much less mature than the age-equivalent quartz-rich 

sediments on the Australian NW Shelf (Brouwer 1942).  
2. Lithics are mainly metamorphic and volcanic rocks, not what would be expected for NW Australian 'old 

continent' provenance (unless somehow drainage from the East Australian active margin can be 
demonstrated);  

3. paleocurrent directions of Permian sandstones on Timor are predominantly to the WSW, suggesting a 
source area to the North or East (Bird 1987, Cook et al. 1989, Bird and Cook 1991); 

4. detrital zircon age distributions show greater similarities with rocks on the New Guinea-derived Birds Head 
and Sula Spur than with rocks in the NW Australia drainage system (Zobell 2007, Ely et al. 2014, 
Zimmermann and Hall 2014, 2016, Spencer et al. 2016). 

 
Structural interpretions also become a lot more simple if the central and northern parts of Timor island are 
viewed as parts of the colliding 'upper plate' Banda forearc: 
1. it makes the Kolbano thrust belt a classic accretionary prism of imbricated distal margin sediments, of which 

it shows all the usual characteristics, and  
2. it does not require the rather unrealistic stacking of 10 or 10's of kilometers thick imbricate stacks of margin 

sediments to fill the space between outcrop and the top of the subducting plate (as shown in Figs. VII.4.5). 
 
  2. Maubisse/ Sonnebait 'nappe'? 
Another possible 'suspect terrane' is the Maubisse/ Sonnebait series of authors. Like the Banda terrane it was 
viewed one of the higher 'nappes' and contains Permian- Cretaceous rocks and faunas that are very different 
from the Australian NW Shelf. De Waard et al. (1954, 1955, 1957) viewed the 'Sonnebait nappe' as the highest 
structural unit on Timor, Harris interprets it as a unit that is structurally below the Banda Terrane. 
 
The Permian in Maubisse terrane or facies is composed of marls and reddish limestones interbedded with 
pillow basalts. Limestones are very rich in crinoids, blastoids and solitary corals of much higher diversity and 
more tropical aspect than nearby NW Shelf Permian. Fusulinid foraminifera are present as well, which are 
unknown from Australia. This already led Gerth (  ), Audley-Charles (1968), Brown et al. 1968 to assume these 
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rocks originated thousands of kilometers North of Northern Australia which was peri-glacial in Early Permian 
time. 
 
Permian limestones are presumably overlain by thin, condensed, Triassic cephalopod limestones of 'Tethyan' 
affinity (generally found as loose blocks) and by Jurassic- Cretaceous deep sea clays and pelagic marls. It 
may be viewed as an oceanic seamount assemblage that formed during a Permian breakup event, then drifted 
in oceanic setting until Cretaceous or Eocene collision with a subduction complex. 
 
Some authors claim stratigraphic transitions between 'Maubisse' limestones and Permian Atahoc shales of the 
'Gondwana sequence' and view the limestones and clastics as interfingering and lateral facies (e.g. Reed et al. 
1996, Charlton et al. 2002). 
 
  3. Banda Terrane 
Scattered across the central zone of W Timor and E Timor are 15 complexes of the so-called 'Banda Terrane', 
name coined by Audley-Charles and Harris 1990, Harris 2006, etc.. These metamorphic- volcanic- 
sedimentary complexes are remnants of an apparently 'allochthonous' thrust complex, that often overlies 
intensely deformed Permian- Triassic siliciclastics (Figure VII.4.7).  
 
Older names for Banda Terrane units include ‘Schist-Palelo complex’ (Tappenbeck 1939, De Roever 1940, 
Brouwer 1942, etc.), ‘Mutis Unit’ (De Waard 1957, Marks 1961) and Lolotoi Complex (Audley Charles, 1965). 
 
 
 

 
 

Figure VII.4.7. Diagrammatic N-S cross-section across Banda Terrane thrusted unit at the Mollo complex of 
West Timor. Thick Mutis Complex metamorphics overlain by Palelo Group Upper Cretaceous-Paleogene 
flysch and arc volcanics (Audley-Charles 1985; after ??). 
 
Banda Terrane tectonostratigraphy reflects a Late Cretaceous- Paleogene 'active margin' setting and can not 
be correlated to any rocks or events on the NW Australian margin. There are, however, many similarities to the 
stratigraphy of SW Sulawesi and SE Kalimantan (Meratus) and also Sumba Island. These complexes have 
therefore been recognized as 'allochtonous nappes' of Sundaland origin since before the 1930's. (see also 
Earle 1981, Barber 1981, Audley Charles and Harris 1990,  
 
These are outcrops of metamorphic rocks (Mutis, Boi, Mollo, Lolotoi, etc. complexes) often associated with 
ultramafic ophiolitic rocks, and stratigraphically overlain by 'Palelo Group' Upper Cretaceous and Eocene arc 
volcanics and 'flysch-type' sediments. There are also Eocene shallow water carbonates with SE Asian 
Pellatispira forams, unconformably overlain by latest Oligocene- Early Miocene shallow water Cablac 
Limestone. 
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Figure VII.4.8. Diagrammatic stratigraphy of 'Mutis Overthrust Unit (= Banda terrane) of West Timor from 
Marks (1961)  (Palelo units now known to be of Cretaceous age)) 

 
Banda terrane stratigraphy suggests the oldest rocks were affected by mid-Cretaceous metamorphism in a 
subduction zone (Sopaheluwakan 1990), presumably at the SE Sundaland margin, followed by mid-
Cretaceous exhumation in a deep marine environment (Lower Palelo mid-Cretaceous radiolarian cherts), 
followed by Late Cretaceous marine turbiditic sedimentation. 
 
The Banda Terrane blocks of Timor probably formed part of the active Sundaland margin, with Late 
Cretaceous and Eocene arc volcanics of the 'Great Indonesian volcanic arc' of Harris (2006). It was affected 
by an Oligocene folding-uplift event during a period of carbonate deposition (also seen on Sumba and SW 
Sulawesi), and must have broken away from the Sundaland margin in Miocene-Pliocene time, to end up in the 
Banda forearc after opening of the S Banda Sea (see also Barber 1979, 1981, Earle 1979, 1983, etc.). 
 
   Eocene metamorphic cooling age 
It may be noted that radiometric ages of the Banda Terrane metamorphics vary widely. Some are Early 
Cretaceous, which is in line with the stratigraphic position below Late Cretaceous sediments, and the 87 Ma 
age for the youngest detrital zircon age in Lolotoi complex metasediments (Standley and Harris 2009). 
  
Reported Middle- Late Eocene ages (~35-45 Ma) and some even younger, radiometric ages are clearly too 
young to be the original metamorphic cooling age, and may reflect a Late Eocene heating/cooling event from 
associated arc volcanism, or, as suggested by Sopaheluwakan et al. (1989) may reflect the timing of thrust 
emplacement of the Banda Terrane over a (detached?) part of the Australian continental margin. 
 
Whichever of these ages age is favored, this metamorphism and younger thermal overprint are all much older 
than the Pliocene- Recent Australia- Banda Arc collision and could not have taken place along the NW Shelf 
passive margin. 
 
  Banda Terrane uplift-  Oligocene unconformity 
In the Banda Terrane of Timor Late Eocene limestones with Pellatispira are unconformably overlain by 
relatively undeformed latest Oligocene - Early Miocene Cablac Limestone. The basal conglomerate contains 
clasts of schists and Cretaceous sediments, suggesting a significant Oligocene folding-uplift event 
(Tappenbeck?  ).  
 
Tappenbeck (1939) interpreted this stratigraphic unconformity to represent the age of major thrusting on 
Timor. The oldest age of the post-thrust Cablac Limestone is well constrained by the presence of latest 
Oligocene larger foraminifera Miogypsinoides complanata and Spiroclypeus (Te4) in the basal conglomeratic 
beds of the Cablac-equivalent limestone (Marks 1954). 
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Remarkably, a similar unconformity at the base of earliest Miocene limestone is also known Sumba (Caudri 
1934) and from SE Sulawesi, where Miogypsina-bearing limestones contain also reworked clasts of Upper 
Cretaceous Globobotruncana pelagic limestone and serpentine (Van der Vlerk and Dozy 1934). 
 
 5.  'Autochthonous'  deep marine Pliocene Batu Putih/ Viqueque Formation, Central Basin  
The 'autochthonous' latest Miocene- Early Pleistocene deep marine pelagic marls ('Globigerina Limestone') of 
the Batu Putih/ Viqueque Formation are exposed mainly in the Central Basin of both West and East Timor. 
This formation is the only deposit on Timor that is undisputably not tectonically displaced. Total thickness is 
probably up to ~800m (Hartono et al. 1978). 
 
The deposition of the relatively undeformed deep water Batu Putih/ Viqueque pelagic marls above the 
Bobonaro melange/olistostrome and older intensely deformed older rocks shows: 
1. the main folding-thrusting event(s) and melange formation on Timor happened before Late Miocene time; 
2. paleobathymetry of ~1000- 1500m of the lower units suggests a major Late Miocene or slightly older 

subsidence event (De Smet et al. 1990)  This possibly reflects the rifting/ breakup of North and Central 
Timor from the SW Sundaland margin druring the opening of the South Banda Sea.  

 
The age of the Batu Putih/ Viqueque Formation is primarily Pliocene, but a late Middle Miocene- Early 
Pleistocene (N15-N22) range was suggested by Kenyon (1974) and Hartono et al (1978). Several more recent 
studies did not identify any beds older than latest Miocene (zone ~N18; Roosmawati and Harris 2009, Tate et 
al. 2014). 
 
Paleogeography interpretations by Kenyon (1974) show an uplifted area North of the Central Basin, and deep 
marine sediment transport to the South for the later parts of the Viqueque Formation.  The first recorded influx 
of turbiditic clastic sediments in the Pliocene pelagic deposits ranges from ~2.2 Ma in West Timor (De Smet et 
al. 1990),  ~3-4 Ma  (Harris  ) 
This is thought to reflect the first uplift above sealevel and erosion in northern Timor. 
 
Another key observation to be explained is the basement lithologies in Suai explaration wells in the SW part of 
Timor Leste. These wells show ~ xxx m of Viqueque Formation marls above relatively thick Bobanaro 
olistostrome/ melange, above Eocene Pellatispira Limestone and/or Lolotoi metamorphics (Cockroft et al. 
2005). These rocks only occur in the 'Banda Terrane'. If correctly described and described this 'kills' the 
interpretation of Figure VII.4.4, and the notion of Gondwana Sequence' as imbricated sediments of the current 
Australian margin. 
 
The Batu Putih pelagic marls grade upward into turbiditic sediments and record the rapid Late Pliocene- 
Pleistocene uplift and emergence of Timor island above sea level:  
- uplift from ~1000- 1400m water depth to present elevations of >500m above sea level after  0.2 Ma (Late 
Pleistocene; De Smet et al. 1990, Van Marle 1991); 
- . 
 
  6. Kolbano Sequence Australian Margin sequence/ Ofu series ' 
A belt of imbricated, north-dipping thrust slices along the South coast of Timor  can be followed from the 
Kolbano area in West Timor to Betano area in Timor Leste. It also continues southward offshore as an 
imbricated package all the way to the Timor Sea trench (e.g. Poynter et al. 2013, Keep ?)). Thrust slices are 
composed mainly of deep water Triassic- Early Tertiary sediments. These were named Ofu series by Dutch 
workers in the 1930's- 1950's.  
 
Unlike the tectonostratigraphic units of more questionable origin discussed above, these may safely be 
interpreted as distal slope sediments scraped off the N-ward subducting Australian continental margin, as an 
accretionary prism system. Stratigraphy has been described in detail by Charlton (  ) 
 
Structural restorations by Sani et al. (1995) suggest shortening of ~45 km in the onshore Kolbano thrust belt, 
mainly between 2.2- and 1.6 Ma, after which the main deformation migrated South (offshore) to the present-
day Timor Trough. Total shortening, excluding shortening under Timor Trough, probably >200 km. The onset 
of collision was probably at ~3.7 Ma; subduction at the Timor Trough locked up at ~1.6 Ma. 
 
The Cretaceous in this unit with its reddish claystones and radiolarian cherts and locally common manganese 
nodules and laminae and partly dissolved shark teeth, was already recognized by Molengraaff (1915?).as very 
deep-sea clays, deposited in several 1000's of meters of water, below the Carbonate Compensation Depth.  
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Mesozoic radiolaria were studied by Tan Sin Hok (), Munasri,  Recently there has been a sharp increase in 
small-scale mining of Cretaceous manganese deposits by local villagers in the Niki-Niki area (Idrus et al. 2012, 
2013). 
 
The Triassic- Cretaceous deep marine deposits of Rote island are probably equivalent of Kolbano complex of 
Timor. 
 
 7. North Timor to Tanimbar Ophiolite- Aileu metamorphics belt  
Along the North coast of Timor Island are large bodies of a relatively young ophiolite complex (Atapupu- 
Manatato peridotites). These ultramafic rocks are underlain by a metamorphic sole of Aileu Complex schists, 
composed of amphibolites, quartzite, etc. A gradual increase in metamorphic grade from Permo-Triassic 
clastics towards schists at the ophiolite body was described in NE West Timor by Barber et al. (1977). 
 
The Aileu metamorphic complex appears to be mainly from metamorphosed 'Maubisse complex' Permian 
sediments and basic volcanics (Molengraaf and Brouwer 1915, Barber and Audley Charles 1977). 
 
Similar Aileu-type ophiolite-metamorphic rocks are found farther East on many islands of the innermost parts 
of the Outer Banda Arc, from Kisar to Leti, Moa, Sermata, West Tanimbar, and probably all the way to Seram 
(Figure VII.4.9).  
 

 
 

Figure VII.4.9. Distribution of young ophiolite-metamorphic rocks from North Timor to East (in black) (Kaneko 
et al. 2007) 

 
The ultrabasic complex was described by a.o. Molengraaf and Brouwer (1915; Leti), Berry and Grady (1981), 
Berry and McDougall (1986) (Late Miocene cooling ages ~8-6 Ma), Harris (1991) and Kaneko et al. (2007). 
 
Middle-Late Miocene radiometric ages (cooling/uplift ages?) suggest the North Timor Aileu metamorphic- 
ophiolite complex is considerably younger than similar Cretaceous rocks of the Banda terrane of the central 
zone, but appear to predate the collision between the Timor- Tanimbar sector of the Banda fore-arc and the 
NW Australian continental margin. 
 
 Reported radiometric cooling ages of metamorphics vary from: 
- 12- 18 Ma (AFT data from Kisar; Standley and Harris 2009); 
- 10-11 Ma (K-Ar ages from Leti; Kaneko et al, 2007); 
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- ~8 Ma (Ar/Ar of hornblende from North Timor; Berry and McDougall, 1986); 
 
The young 'Aileu ophiolite- High-P metamorphic complex' can be traced East through the innermost Banda 
Outer Arc islands Leti, Moa, Sermata, etc. to Laibobar West of Tanimbar (Figure VII.4.9; Molengraaff and 
Brouwer 1915, Brouwer 1921, Kaye 1989, Kaneko et al. 2007), etc.. From there it continues north via the 
islands of Tidor, Kasiui, Watubela and Manawoko, where serpentinites, amphibolites and schists were 
reported by Verbeek (1908) and Wichmann (1925), all the way around to the ophiolite-metamorphic 
complexes of Seram. 
 
The surface geology of Leti island was described in remarkable detail by Molengraaff and Brouwer (1915; 
reviewed in Van Gorsel 2012; Figure VII.4.10). They describe what appears to be a metamorphic sole under a 
serpentinite thrust, formed from increasingly higher-grade metamorphic Permian clastics, very similar to the 
Aileu Formation described from NE West Timor by Barber et al. (1997). 
 
 

 
 

Figure VII.4.10. Geologic map of Leti Island (Molengraaf and Brouwer 1915), describing a 'metamorphic sole' 
under and ophiolite body. Map shows N-dipping non-metamorphic Permian sediments in South (brown), 
gradually grading into high-metamorphic schists in N direction, where it abuts a serpentinite body (light 
green). Entire island surrounded by >300m thick uplifted Pleistocene coral terraces (yellow) 

 
 
  Subduction at the Timor Trough 
By 1975, in the early days of plate tectonics interpretation in the Indonesian region, geologists interpreted the 
Timor Trough as the eastern extension of the Java-Sunda Trench subduction zone, where the axis of the 
Trough marks the surface trace of a subduction zone, but here with downwarping of continental crust into the 
subduction zone instead of oceanic crust (e.g. Figure VII.4.1).  This is still presumeably a correct 
interpretation, but in the mid-1970's this was a topic of heated debate between Mike Audley Charles (Imperial 
College, London) and Warren Hamilton (US Geological Survey).  
 
Audley-Charles and Milsom (1974) argued that the Timor Trough is 'merely a downbuckle in continental crust' 
and that the actual trace of the subduction zone is north of Timor island. This view was disputed by Fitch and 
Hamilton (1974), Katili (1975), Hamilton (1979), Jacobson et al. (1979), Bowin et al. (1980), etc, but it still 
appears to persist today among some workers (Audley-Charles 2011, Baillie et al. 2013, 2014). 
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The traditional interpretation of the Timor Trough as subduction trench (e.g. Hamilton 1978) still makes the 
most sense. The obvious uninterrupted bathymetric deep that continues East from the Java Trench into the 
Timor Trough and father East is closely parallel to the axis of negative gravity anomalies, that had been known 
since the marine geophysical surveys of Vening Meinesz (1930). The location of the Java Trench and Timor 
Trough immediately south of a belt of imbricated sediments became even clearer after early seismic reflection 
surveys by Shell in the early 1970's (e.g. Beck and Lehner 1974). This thus became the 'text-book' trench- 
accretionary prism complex of the Banda subduction zone. 
 

 
 

Figure VII.4.11. Block diagram showing 'traditional' view of Timor Trench as the continuation of the Java 
subduction trench (Beck and Lehner 1974) (a continuous bathymetric deep in front of imbricated 
accretionary wedge) 

 
The Timor Trough/ Trench has all the characteristics of a subduction trench, although it is now mostly inactive: 
1. a wide belt of imbricated distal Australian margin sediments runs along the south coast of Timor, both 

onshore and offshore. This accretionary prism represents 100's, if not 1000's, of kilometers of shortening in 
ocean floor and distal continental margin sediment cover, and this magnitude of shortening can only be 
accounted for by subduction; 

2. downward buckling of the Australian continental shelf towards the Timor Trough: the present-day slope of 
the Australian margin at the Timor Trough is not a depositional slope, but the result of post Middle Pliocene 
(2.4 Ma) downward flexing of Australian crust that was formerly at shelfal depths (DSDP Site 262; Veevers 
et al. 1978); 

3. There is clear bathymetric link between the Timor Trough and the Javan Trench, which is the 'holotype' of 
subduction trenches. 

4. Seismic tomography images of the downgoing plate shows the cool subducting plate below Timor surfacing 
at the Timor Trough. Seismic activity and GPS measurement suggests there is little or no active subduction 
at the Timor Trench today (Kreemer et al. 2000), as the arrival of Australian continental blocks terminated 
subduction at this sector. 
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Figure VII.4.12. Cross-section from Australian NW Shelf (Bonaparte Basin) to Timor (Powell and Mills 1978). 
 
 

 
 

Figure VII.4.13. The Banda arc subduction zone trench can be followed from the Java Trench, through the axis 
of the Timor and Tanimbar Troughs to Seram- Buru  (Fitch and Hamilton, 1974). 
 
 
  Paleomagnetic studies 
Several paleomagnetic studies provide interesting constraints on the paleoposition of the various 
tectonostratigraphic terranes of Timor.  
 
  Permian Maubisse- Cribas Formation 
1. Wensink and Hartosukohardjo (1990a) placed the Permian Maubisse limestones at paleolatitude of ~39° 

with 55° clockwise rotation since then; 
2.. Panjaitan and Hutubessy (1997, 2004) placed the Permian Maubisse and Cribas Formations at ~25-48° in 

the northern Hemisphere, along the southern margin of Eurasia, questioning the prevalent 'Gondwana 
Sequence' interpretation. 

 
  Mid-Cretaceous Nakfunu Formation oceanic sediments 
Wensink et al. (1987) placed the mid-Cretaceous Nakfunu Fm bathyal red clays in the Kolbano accretionary 
prism at paleolatitude of ~20°, probably in Southern Hemisphere, which was probably well North of the NW 
Australian margin at that time (presumably at 30-40° S). Today it is at 10°S. If correct, this suggests (a) 
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sediments moved ~1200 km North since deposition in an oceanic environment, and (b) the Kolbano fold-thrust 
belt/ accretionary prism may contain the off-scraped sedimentary cover of several 1000's of kilometers of 
subducted oceanic and distal continental margin crust!  
 
   Eocene Metan Formation arc volcanics of Banda Terrane 
Wensink and Hartosukohardjo (1990b) placed the Eocene Metan volcanics from the Mutis Massif of West 
Timor (= allochthonous Banda Terrane) at ~17°N. These volcanics were presumably part of the SE Asia 
Eocene magmatic arc system that continued East from the Sundaland margin. 
 
 
  Young uplift of Timor and surrounding islands 
Late Miocene and younger tectonics on Timor include normal faulting, strike slip faulting and significant Late 
Pliocene- Recent uplift. Except for the Kolbano/ accretionary wedge on-an offshore of the South coast of Timor 
there are no compressional/ collisional folding ot thrusting. 
 
Timor and most of the surrounding islands show evidence of up to several kilometers young uplift, in the form 
of uplifted Pleistocene coral terraces, uplifted Late Miocene- Pleistocene deep marine deposits and 
thermochronologic data suggesting several kilometers of uplift.  
 
Pleistocene reef terraces (Soe Formation) form belts of limestone around the coasts, that are unconformable 
over all older rocks. 
 
Elevations of Pleistocene reefs on Timor and nearby islands include (see also Figure VII.4.15):  
- 1280m or more  (Molengraaff 1912) 
- Kisar   (185m; Kuenen 1933, Standley and Harris 2009),  
- Aitaro   (700m; Ely et al. 2011),  
- Dai   (650m; Kaneko et al. 2007),  
- Sermata   (400m; Brouwer 1921, Kaneko et al 2007),  
- Babar   (650m; Verbeek 1908),  
- Kai Besar   (340m; Verbeek 1908),  
- Sumba   (475m; Jouannic et al. 1988, Pirazzoli et al. 1993), etc.  
 
 
 

 
 
 

Figure VII.4.14. Kisar Island, N of Timor, showing core of metamorphic rocks, surrounded by four or more well-
developed uplifted Pleistocene coral terraces (Kuenen 1933) 
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Figure VII.4.15. Compilation of elevations of uplifted Pleistocene reefal limestones in the Outer Banda Arc 
(Kaneko et al. 2007). Young uplift here is generally tied to isostatic rebound after slab breakoff. 

 
Thermochronologcal analyses by suggest an increase in amount of Late Pliocene- Recent uplift and erosion in 
Timor Leste (~1-2 km in the Kolbano foldbelt in South Timor to 3-5 km in the Aileu slate belt in the North since 
~1.8 Ma; Tate et al. (2014). 
 

 
 
Figure VII.4.16. Many of the smaller outer arc islands East of Timor are largely covered by Pleistocene coral 
reef terraces, Examples from Babar (from E-NE), Dai (from East) and Dawera (from South) with up to 16 
terraces up to 830m elevation (Verbeek, 1908).  
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This young and probably still ongoing uplift of Timor and surrounding islands is probably best explained as 
isostatic rebound after slab breakoff (Figure VII.4.17; Kaneko et al. 2007). 
 

 
 

Figure VII.4.17. The most likely explanation for late uplift of Timor (especially in North) and adjacent Banda 
outer arc islands is isostatic rebound of buoyant subducted Australian continental crust after slab breakoff, 
as depicted in this cross-section of Kaneko et al. (2007).  

 
 
  Paleontology of Timor 
Timor has been famous for over 100 years for its rich Permian- Triassic marine macrofossils. The West Timor 
expeditions of Wanner (1909, 1910-1911), Molengraaff (1910-1912) and Jonker (1915) were largely aimed at 
fossil collecting. Most of these collections are now in Naturalis Museum in Leiden, The Netherlands. 
 
Early classic paleontological studies were mostly carried out or commisioned by German paleontologist 
Johannes Wanner between 1907 and 1942.  
 
Many beautifully illustrated paleontological monographs were produced in 16 volumes of the Wanner-edited 
series 'Palaontologie von Timor', published in Stuttgart, Germany. These include those on ammonites (Welter 
1922, Diener 1922), corals (Gerth 1921), crinoids and blastoids (Wanner 1916-1949), brachiopods (Broili 
1916), molluscs (Krumbeck 1921), etc.. Much of this work on Paleozoic and Mesozoic paleontology of Timor 
was summarized in Van Gorsel (2014a,b). 
 
Unfortunately, most of this classic fossil material was not collected in stratigraphic context, but came from 
displaced blocks in 'Bobonaro melange' or was obtained from local villagers. 
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  Oil and gas seeps and exploration 
Oil and gas seeps are relatively common on Timor island, but no commercial hydrocarbon fields have been 
discovered here, despite: 
- five phases of oil-gas exploration in Timor Leste since 1893 (Cockroft et al. 2005, Charlton and Gandara 

2014, Charlton et al. 2017) 
-  >20 onshore wells drilled in Timor Leste by Timor Oil between 1914 and 1975 found small non-commercial 

oil and gas accumulations only. 
- onshore exploration in West Timor by Amoseas in early 1990's (Banli 1 well; Sawyer et al. 1993, Sani et al. 

1995))  
- nearby offshore wells by BOCAL/Woodside in the 1970's (e.g. Mola 1, Savu 1 wells).  
 
Large offshore oil-gas fields South of the Timor Trough are not in 'Timor geology', but are in the Jurassic 
'Plover sandstone play' of the Australian NW continental margin (Bayu Undan and Sunset-Troubadour fields in 
the Timor Leste Joint Operating Zone; Abadi field in Indonesian waters 
 
Over 30 oil and gas seeps have been documented on Timor, mainly along the south coast of Timor Leste 
(Figure VII.4.18; Charlton 2002). These seeps have been tied to Upper Triassic bituminous marine limestones 
of the Aitutu Formation, which may contain up to 23% TOC. 
 
More recently thin, organic-rich 'paper shales' from West Timor, presumably Permian lacustrine deposits, were 
described as potential hydrocarbon source rocks by Lelono et al. (2016, 2017). 
 

 
 

Figure VII.4.18. Oil and gas seeps on Timor. (Charlton 2002) 
 
Due to the structural complexity of Mesozoic rocks in the imbricated thrust belt of South Timor island 
accumulation of significant commercial hydrocarbon deposits is perhaps unlikely, and exploration would be 
extremely challenging. However, the presence of deeper, more simple inversion structures in both West Timor 
and Timor Leste has been suggested by Charlton (2002, 2004 and others). 
 
 
  Mud volcanoes and Bobonaro melange 
Mud volcanoes/ diapirs are common across Timor island, with more than 15 fields mapped in West Timor by 
Tjokosapoetro (1978), mainly associated with the young Central Basin or with the Kolbano Complex 
accretionary prism (Figure VII.4.19). Some are associated with older beds, probably in wrench fault zones 
(Barber et al. 1986). 
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Figure VII.4.19. Mud volcanoes (black triangles) are present on most islands of the Outer Banda Arc accretion/ 
collision complex (Barber and Brown 1988).  

 
Mud diapirism is triggered by overpressured shales, and forms chaotic surface deposits with large blocks in a 
clay matrix. Some mud volcanoes produce saline water, others have flammable gas. 
 

 
 

Figure VII.4.20. Crater of 'mud volcano' on Pulau Kambing island, off SW Timor (from S. Muller, 1857). 
 
Most of the 'Bobonaro scaly clay' melange with large blocks on Timor may actually have been generated by 
mud diapirs, sourced from the underlying Late Triassic- Jurassic marine shale-dominated section, rather than 
as sedimentary olistostromes or tectonic overthrusting (Barber et al. 1986, Barber and Brown 1988, Barber 
2013). 
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Seismic profiles and outcrops of islands like Savu, Roti, show that mud diapirism is particularly common in the 
frontal parts of accretionary overthrust complexes. (e.g. Ware and Ichram 1997, Harris et al. 2009). 
 
 
  Roti (Rote) Island 
Roti (Rotti, Rote) is a relatively small island SW of Timor, and an exposed part of the 'Savu-Roti Ridge'.  Its 
geology was first observed by Wichmann (1892), who, in 1889 discovered the first Jurassic fossils in Eastern 
Indonesia (described by Rothpletz (1891, 1892). Significant later work was done by Verbeek (1908), Brouwer 
(1914, 1921), Hasibuan (2007) and Roosmawati and Harris (2009). 
  

 
 

Figure VII.4.21. Early geologic map of Roti by Brouwer (1921). Most of island is folded Permian- Eocene 
successions, largely covered by young marls and Quaternary reef limestones. Varous 'windows' in young 
cover yielded Permian (p), Triassic (t), Jurassic (j), Cretaceous (k)  and Eocene (e) fossils 

 
The geology of Roti appears to be a continuation of the Kolbano thrust-belt/ accretionary prism of South Timor. 
It is composed mainly of folded and commonly steeply dipping Mesozoic- Tertiary deep marine sediments, 
with some mud volcanoes and associated 'melange' deposits, unconconformably overlain by thin Neogene 
marls (equivalent of Batuputih Formation of Timor?) and widespread uplifted Quaternary coral reef terraces. 
The Geological Survey map of Rosidi et al. (1979, 1996) shows Roti island as Tertiary melange overlain by 
Quaternary limestone, which does not adequately characterize the nature and geologic complexity of Roti. 
 
The stratigraphic succession can be summarized as: 
1. Triassic sandstones ('Babulu-equivalent'?), overlain by Late Triassic limestones ('Aitutu-equivalent'?) with 

molluscs Daonella, Halobia and Monotis salinaria (recognized to be virtually identical to Norian facies in the 
European Alps by Rothpletz (1892);  

2. Jurassic is known from two settings (a) folded Wai Luli Fm-equivalent very deep marine reddish marly 
limestones and calcareous shale with radiolaria, chert and manganese nodules (Brouwer 1921), and (b) 
Jurassic ammonites from mud volcano deposits (see below); 

3. relatively thin Cretaceous pelagic shales, limestones and chert with Globotruncana, etc. (equivalent of 
Nakfunu and Borolalo Formations of Timor; 

4. Tertiary Ofu Formation-equivalent pelagic limestones;; 
5. Pliocene- Early Pleistocene deep marine marls ('synorogenic' Batu Putih facies), 37-237m thick, in 

discontinuous patches along the South coast. Roosmawati and Harris 2009). 
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  Mud volcanoes 
Several mud volcanoes and assumed mud volcano deposits were described by Wichmann (1892), Verbeek 
(1908), Brouwer (1921) and others. Roosmawati and Harris (2009) interpreted these deposits as equivalent of 
the Bobonaro melange of Timor. 
 
Blocks and clasts in the mud volcano/ melange include: 
(1) Early and Middle Jurassic ammonites and belemnites. Ammonites and rock similar to mud volcano 

ammonites from Yamdena (Wanner and Jaworski 1931); 
(2) blocks of reddish fossiliferous Permian limestones, shales and porphyric rock, with Timorites ammonite (= 

'Maubisse facies' of Timor) 
(3) rare crystalline schists. 
 
  Young uplift 
As for Timor, young upift of Roti island is demonstrated by: 
1. the extensive Pleistocene coral limestone terraces that are now uplifted up to 210m above sea level 

(Brouwer 1921). Merrits et al. (1998) suggst Roti island uplifted 170m in the last ~125,000 years. 
2. Pliocene- Early Pleistocene deep marine marls deposited in ~3000m water depth are now exposed in 

outcrop, suggesting ~3km of uplift in the last 2 million years (= ~1.5mm/year; Roosmawati 2005, 
Roosmawati and Harris 2009) 

 
 

 
 

Figure VII.4.22. The first Jurassic ammonites from East Indonesia were found on Roti island by Wichmann in 
1899. The species figured above are Early Jurassic Arietites were described as A longicellus and A. rotticus 
n.sp. by Rothpletz (1892). 

 
  Paleontology 
A bit like 'big sister' Timor, the island of Roti has been a source of much paleontologic interest: 
- Permian brachiopods were described by Broili (1922), corals by ? 
- Late Triassic macrofaunas were described by Rothpletz (1892), Wanner (1907), Renz (1909) and Krumbeck 

(1921), including 'Tethyan' bivalve molluscs Monotis salinaria, Daonella. Late Triassic ammonites by Wanner 
(1911), Triassic belemnites by Von Bulow (1915). 

- Early and Middle Jurassic ammonites by Rothpletz (1892), Boehm (1908), Krumbeck (1922) and Jaworski 
(1933). Mainly Early Jurassic (Dactylioceras spp., Arietites spp., Arnioceras, etc.) also some Middle Jurassic 
(Macrocephalites). Of North Tethyan affinities? (Meister 2007). 

- Jurassic belemnites by Stolley (1929), Stevens (1964?)  
- Middle Jurassic 'low-latitude' radiolaria by Sashida et al (1999); 
- Late Jurassic calcisphere limestones described by Brouwer (1921) and Wanner (1940); 
- Cretaceous radiolaria in the pioneering study of Tan Sin Hok (1927), using samples collected by Molengraaff 

and Brouwer. Tan's assumption that his radiolarian-rich samples from Roti were of Neogene age was proven 
to be wrong by Riedel and Sanfilippo (1974; Albian-Turonian ages) and others. 

- Late Miocene and younger calcareous nannofossils first studied by Tan Sin Hok (1927) and re-studied by 
Kamptner (1955) and Jafar (1975). A chalk sample from Bebelain belongs to Late Miocene zone upper NN9 
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(Discoaster hamatus zone; early Tortonian, ~10 Ma), but also contains common reworked Early Cretaceous- 
Early Miocene nannoplankton (Jafar 1975).) 

 

  
 

Figure VII.4.23. Thin sections of pelagic sediments from Sua Lain area, N coast Roti. Left: Upper Jurassic  
marl rich in radiolaria and calcispheres; Right: Upper Cretaceous deep marine limestone with keeled 
Globotruncana and other planktonics (Brouwer, 1921). 
 
A final 'oddity' on Roti island, given the deep water nature of the Jurassic- Paleogene section, is the presence 
of thin (Middle?) Eocene limestone on the Landu Peninsula of NE Roti. It reportedly is folded in with the 
Mesozoic sediment series and contains common with common Nummulites and other shallow marine larger 
foraminifera (Discocyclina, Asterocyclina; Brouwer 1921, Douville 1923). This is most likely a calciturbidite in 
deeper marine facies.  
 
A similar-age Eocene shallow marine limestone with Nummulites javanus, Discocyclina and Alveolina was 
reported from the island Raijuwa (Renjuwa) SW of Savu by Verbeek (1908). Here it is unconformably overlain 
by Early Miocene Lepidoocyclina Limestone, which suggests it exhibits more Sumba-like geology. 
 
 
  Timor area plate reconstructions 
The presence of both clearly allochthonous (Banda Terrane) and clearly autochthonous Australian margin 
units (Kolbano thrust belt) of Timor is well established, but, as discussed above, there are still different 
opinions on some of the intermediate units.  
 
Plate reconstructions are a useful tool to visualize the various possible scenarios suggested by interpretations 
of tectonostratigraphies and structural styles. Somwhat remarkable are Hall   reconstructions ??... 
 
One reconstruction scenario that probably best honors the different tectonostratigraphies is shown in Figure 
VII.4.24 (Villeneuve et al. 2010). It shows: 
1. in Eocene- Early Oligocene time the Timor Banda Terrane (Tm) was part of a magmatic arc system, 

together with Sumba and West and North Sulawesi. 
2. This magmatic arc was built on a continental sliver that had just separated from the East Kalimantan/ SE 

Sundaland margin by Middle-Late Eocene opening of the Makassar Straits- Celebes Sea marginal backarc 
basin. This changed the Sumba- Banda Terrane- West/North Sulawesi arc from a Late Cretaceous- 
Paleogene continental margin arc to an intra-oceanic arc; 

3. Collision of microcontinental plates(s) around Early or Middle Oligocene time with one or more microplates: 
Kolonodale Block (5 on Figure VII.4.24) with the West Sulawesi part of the arc, and (2) 'Timor-para-
autochthonous'/'Gondwana Sequence' (4 on Figure VII.4.24) with the Timor Banda Terrane. Comparable 
Mesozoic stratigraphies of the colliding plates suggest (a) these two colliding microcontinental blocks may 
actually have been a single block; (b) the onset of pelagic sedimentation suggests they separated from the 
Gondwana margin in Triassic time, and (c) Permian- Early Triassic sandstone provenance suggests these 
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plates morely likely originated from near the Tasmanide active margin of New Guinea than from the NW 
Australia margin.  

4. Plates that will collide with East Sulawesi in Miocene time (Banggai-Sula, etc.) are shown as still 'on hold' in 
the Indian Ocean Realm, but not necessarily in the position shown in Figure VII.4.24. 

5. Late Miocene- Pliocene opening of the South Banda Sea separates Sumba and Timor from the area South 
of its former neighbour Sulawesi. 

 

 
 

Figure VII.4.24. Schematic plate reconstruction Early Oligocene, showing Banda Terrane of Timor (Tm) as 
part of the same Eocene arc system as Sumba (Su) and West and North Sulawesi (WSul, NSul) 
(Villeneuve et al. 2010). For more explanation see text. 

 
 
  VII.5. Indonesian- Timor Leste parts of the Timor Sea, Sahul Platform 
 

This sub-chapter VII.5 of Edition 8.0 contains 13 pages with 103 references to the geology of the Timor 
Trough/ Timor Sea, which is all within the domain of the NW Australian continental margin, south of the Timor- 
Tanimbar islands. It comprises the offshore South Timor accretionary prism (the onshore part is the Kolbano 
fold-thrust bust of South Timor), the Timor Trench and the distal NW Australian continental margin.  
 
Parts of the Australian continental margin are within the Indonesian Economic Zone and in the Timor Leste- 
Australia ZOCA joint operating zone. Significant gas fields are present in Middle- Late Jurassic and basal 
Cretaceous reservoir sands (Abadi, Bayu-Undan, Sunrise, Troubadour fields), similar to the 'Plover play' 
elsewhere in the Bonaparte Basin of the Australian NW Shelf. 
 
The downwards flexing of the downgoing Australian plate caused widespread Late Miocene- Pliocene) normal 
faulting (Harrowfield et al. 2003, Keep et al. 2007). 
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younger (N.B. latter two coral species also reported from latest Oligocene Rajamandala Limestone of W Java 
by Gerth 1921, supporting Miocene or older age; JTvG)) 



Bibliography of Indonesia Geology, Ed. 8.0        www.vangorselslist.com      2026 101 

 
Wichmann, C.E.A. (1914)- On the tin of the island of Flores. Proc. Koninklijke Nederlandse Akademie van 
Wetenschappen, Amsterdam, 17, 2, p. 474-490. 
(online at: https://dwc.knaw.nl/DL/publications/PU00012691.pdf) 
(Extensive review of old reports on tin occurrences at Rokka Mts of Flores, incl. by trader, Mr Freyss in 1860, 
partly based on tin-lead alloy ornaments possessed by Flores natives could not be confirmed by subsequent 
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VII.3. Sumba, Savu, Savu Sea 
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(86-77 Ma), Maastrichtian- Thanetian (71-56 Ma) and Lutetian- Rupelian (42-31 Ma). W-ward shift of 
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International Geodynamics project, p. 121-125.  
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(Emerged coral reef terrace sequence flanking N coast of Sumba created by joint effects of uplift and 
Quaternary sea level oscillations. Morphology dissected by multiple catchments drained by deep canyons, 
whose stream profiles display several knickpoints. Knickpoints form at distal edge of emergent reef at each 
regressive stage following a sea level highstand, then propagates upward by regressive erosion. Etc.) 
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(M Miocene- Pliocene deep water sediments overlie Oligocene- E Miocene carbonate platform, overlying 
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Onshore examples were deposited in deep marine base-of slope environments, within reach of large amounts of 
clastics derived from volcanic arc. Tectonically induced oversteepening considered main cause of failure) 
 
Fortuin, A.R., W. van der Werff & H. Wensink (1997)- Neogene basin history and palaeomagnetism of a rifted 
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erraces_A_case_study_from_Sumba_Island_Indonesia_?from=cover_page) 
(Study of uplifted Pleistocene coral reef terraces, preserved along 2/3 of coast of Sumba island (not along most 
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(Marine geophysical and geological studies of forearc area between Sumba and Timor, including field studies 
of accretionary wedge of Sawu Island and uplifted portion of forearc basement (Sumba Ridge) of Sumba Island. 
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intensely deformed, sheared, poorly consolidated Cretaceous- Tertiary pelagic sediments (with scaly clays). 
Sumba Ridge best described as continental landmass (crustal thickness 24km), trapped in forearc during 
Miocene initiation of E Sunda arc-trench system, but rel. undeformed in Neogene. Between Sumba and Savu 
outflow of Pacific Ocean deep from Savu Basin water caused significant (up to 1000m?) submarine erosion on 
crests of ridges, with material re-deposited along Savu Thrust and Sumba Basin (mainly as muddy contourites/ 
drifts). Triassic limestones on Savu with Monotis salinaria, Halobia and radiolaria. U Jurassic with blocks of 
pillow basalts. Deformed strata on Savu never deeply buried. Blocks ('boudins'?) and scaly matrix formed by 
common deformation process. Opposite sense of imbrication along N and S coasts? Rel. undeformed U 
Miocene-Pliocene marls overlie U Miocene scaly clay of deformed section of Savu; uplifted >2km. N-directed 
backthrust N of Savu separates forearc basin from accretionary wedge. Refraction line across Savu Basin 
indicates oceanic crust) 
 
Reed, D.L., A.W. Meyer, E.A. Silver & H. Prasetyo (1987)- Contourite sedimentation in an intraoceanic forearc 
system: Eastern Sunda Arc, Indonesia. Marine Geology 76, p. 223-241. 
(Sedimentation in E Sunda forearc strongly influenced by vigorous deep- and bottom-water circulation. Sumba 
Ridge and Savu-Timor Ridge together form barrier to outflow of Pacific Ocean Deep Water from Savu Sea to E 
Indian Ocean. Outflow bottom currents eroded gap in sill at 1150m between Sumba and Savu. SW of gap, 
exposure of consolidated M Miocene- Pliocene foraminiferal chalks and oozes along Sumba Ridge suggests up 
to 1 km of overburden removed by currents. Eroded sediments re-deposited as muddy contourites in >1 km 
sediment drift in adjacent Sumba Basin. Drift forms elongated mound of reworked calcareous ooze and is 
bounded by moat-like channels) 
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terrane suture: Eastern Sunda forearc, Indonesia. Geology (GSA) 14, p. 1000-1003. 
(Discussion of Savu thrust, a S-dipping reverse fault thrusting Savu-Timor terrane Neogene accretionary wedge 
towards Sumba Ridge terrane, which is part of Banda forearc) 
 
Rigg, J.W.D. & R. Hall (2011)- Structural and stratigraphic evolution of the Savu Basin, Indonesia. In: R. Hall 
et al. (eds.) The SE Asian gateway: history and tectonics of Australia-Asia collision. Geological Society, 
London, Special Publ. 355, p. 225-240. 
(Savu Basin located in Sunda-Banda forearc at change from oceanic subduction to continent-arc collision. 
Interpreted to be underlain by continental crust, added to Sundaland margin in mid-Cretaceous. Before M 
Miocene Sumba and Savu Basin close to sea level and subsided rapidly in late M Miocene in response to 
extension induced by subduction rollback at Banda Trench) 
 
Rigg, J.W.D. & R. Hall (2012)- Neogene development of the Savu Forearc Basin, Indonesia. Marine and 
Petroleum Geology 32, p. 76-94. 
(Savu Basin records M Miocene initiation of subduction of Banda oceanic embayment, subsequent arc 
volcanism and Pliocene- Recent collision of Australian continent and Banda forearc. Four Neogene units: Unit 
1 underlain by continental crust and Cretaceous-Paleogene arc rocks, capped by Oligocene- Lower Miocene 
shallow water carbonates. Subduction rollback-induced extension in M Miocene caused subsidence to depths of 
several km. Units 2-4 include M Miocene-Pliocene arc-derived volcaniclastic turbidites and deep water 
carbonates. Savu Basin little deformed, except near Savu and Roti Thrusts. Sumba Ridge elevated as Australian 
margin continental crust underthrust forearc to form broad flexure, tilting older units. Savu- Roti Ridge is pre-
collision Banda forearc accretionary complex and Australian margin sedimentary cover and has risen >2 km 
since 2 Ma) 
 
Roep, T.B. & A.R. Fortuin (1996)- A submarine slide scar and channel filled with slide blocks and megarippled 
Globigerina sands of possible contourite origin from the Pliocene of Sumba, Indonesia. Sedimentary Geology 
103, p. 145-160. 
(Early Pliocene deep-water sequences (~1-2 km deep) near Kambatatana, Sumba island, include slide scar 
which evolved into channel, >120m wide, 20m deep. Origin of the mega-rippled planktonic foraminiferal sand-
units uncertain, butpossible formed by contour currents) 
 
Roggeveen, P.M. (1928)- Jura op het eiland Soemba. Verhandelingen Koninklijke Nederlandse Akademie van 
Wetenschappen, Amsterdam, 32, p. 674-676. 
(‘Jurassic on Sumba Island’. See also Dutch version of paper below) 
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(online at: https://dwc.knaw.nl/DL/publications/PU00015738.pdf) 
(English version of paper above. Inoceramus molluscs and fragment of an aegoceratid ammonite from S coast 
of W Sumba in rocks collected by Witkamp. In opinion of Kruizinga this could be Hammatoceras molukkanum, 
as known from Jurassic of Sula islands. Tentatively placed in U Liassic by Wanner (1931)(Other specialists 
deemed the ammonite fragment indeterminate and the Inoceramus more likely a Cretaceous species (Van 
Gorsel 2012). More likely age of beds is Cretaceous according to Von der Borch et al. (1983)). Folded 
Mesozoic intruded by igneous rocks and unconformably overlain by Eocene (Caudri, 1934)) 
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Nederlandse Akademie van Wetenschappen, Amsterdam 35, 6, p. 878-890. 
(online at: https://dwc.knaw.nl/DL/publications/PU00016297.pdf) 
(‘Abyssal and hypabyssal igneous rocks of Sumba island’. Petrographic descriptions of outcrop samples of 
igneous rocks collected mainly by Witkamp in Central Sumba: granite, granodiorite, diorite, porphyrite, 
hornfels, etc. Igneous rocks unconformably overlain by marls and limestones with Eocene larger forams 
(Discocyclina; Rutten 1912), and may be of Late Mesozoic age) 
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Cretaceous and its rapid escape into the forearc in the Miocene. J. Asian Earth Sciences 19, 4, p. 453-479. 
(online at: https://www.academia.edu/107966616/Tectonic_history_of_Sumba_Island_Indonesia_since_the_ 
Late_Cretaceous_and_its_rapid_escape_into_the_forearc_in_the_Miocene 
(In Late Cretaceous- Early Oligocene Sumba was part of Great Indonesian Volcanic arc system (~86- 31 Ma). 
At 16 Ma Sumba torn away from relict arc and moved WSW, moving ~450 km until present position at ~7 Ma) 
 
Rutten, L. (1912)- On orbitoids of Sumba. Proc. Koninklijke Nederlandse Akademie van Wetenschappen, 
Amsterdam, 15, 1, p. 461-467.  
(online at: https://dwc.knaw.nl/DL/publications/PU00012991.pdf) 
(English translation of Dutch version ‘Over orbitoiden van Soemba’) Presence of Eocene Orthophragmina (= 
Discocyclina) javana and O. dispansa, in samples collected by H. Witkamp at S coast of Sumba. Also samples 
with Miocene Lepidocyclina. No detailed localities information or fossil pictures (see also more extensive 
report of B. Caudri (1934)) 
 
Rutten, L.M.R. (1927)- Soemba, Rendjoewa, Savoe en Rotti. In: L.M.R. Rutten (1927) Voordrachten over de 
geologie van Nederlandsch Indie, Wolters, Groningen, p. 666-679. 
(online at: https://resolver.kb.nl/resolve?urn=MMKB02:000119126:pdf) 
(Old, brief, but still insightful reviews of geology of Sumba, Renjuwa, Savu and Roti islands, as known in 1927. 
Sumba with Eocene and older rocks that underwent minor folding, unconformably overlain by rel. thin, largely 
horizontal Miocene and younger rocks. Young sediments uplifted to over 900m asl. Rendjoewa island (between 
Sumba and Timor) with highly-folded Eocene marls-limestones (with Nummulites, Discocyclina, Alveolina) and 
moderately folded Miocene Lepidocyclina limestone (Verbeek, 1908) (= similar tectonostratigraphy to Sumba 
and ‘ Banda Terrane’ of Timor?; HvG). Savu island with Permian coral limestone (possibly associated with 
basic volcanics), highly folded Triassic limestones, sandstones, radiolarites, etc. Roti island (investigated by 
Wichmann, Verbeek, Wanner and Brouwer in 1892-1920), with highly folded Permian-Eocene: Permian 
limestones, Triassic-Jurassic deep marine limestones with‘Tethyan’ fauna, Cretaceous in pelagic facies, etc.) 
 
Santy, L.D. & A.J. Widiatama (2021)- Pedaro formation, equivalent of Plover sandstone at Savu Island, Outer 
Banda Arc. Proc. Int. Conf. Geological Engineering and Geosciences, Yogyakarta 2021, IOP Conference 
Series: Earth and Environmental Science 851, 012052, p. 1-12. 
(online at: https://iopscience.iop.org/article/10.1088/1755-1315/851/1/012052/pdf) 
(Unfossiliferous quartz-rich sandstones in outcrop on S Savu island, 39m thick. Previously mapped as Pedaro 
Fm. Underlies M Jurassic Wailuli shales and deposited in fluvial-tidal facies. Interpreted as equivalent of 
Plover Fm of Australian NW Shelf) 
 
Satyana, A.H. & M.E.M. Purwaningsih (2011)- Sumba area: detached Sundaland terrane and petroleum 
implications. Proc. 35th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, IPA11-G-009, p. 1-32. 
(Sumba Island is microcontinental fragment in forearc of Sunda-Banda volcanic arc, here believed to be 
detached from SE/E Sundaland. Paleogene stratigraphy of Sumba similar to S Sulawesi, with arc volcanics, 
Eocene low-latitude Pellatispira larger foram fauna, etc.) 
 
Satyana, A.H. & M.E.M. Purwaningsih (2011)- Multidisciplinary approaches on the origin of Sumba terrane: 
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(online at: www.academia.edu/16757344/MULTIDISCIPLINARY_APPROACHES_ON_THE_ORIGIN   Etc.) 
(Sumba continental terrane came from E/SE margin of Sundaland based on stratigraphy, geochronology-
geochemistry of magmatic rocks, paleomagnetism, and isotope geology. Sumba Paleogene stratigraphy similar 
to S Sulawesi, magmas characteristic of island arc at Sundaland margin. Late Cretaceous Lasipu Fm volcanics 
with Pb-Nd isotope characteristics suggesting affinities with Sundaland. Sumba Eocene with low-latitude 
'Assilina-Pellatispira' Sundaland larger forams, no higher latitude Australian 'Lacazinella', suggesting Sumba 
shared closer biotic relationship with Sundaland before dispersal) 
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(online at: https://journal.iagi.or.id/index.php/FOSI/article/download/172/142) 
(Extensive review of geology of Sumba island. Unlike nearby Timor, Sumba island stratigraphy and tectonics 
relatively simple. Basement of Upper Cretaceous turbidites, overlain unconformably by gently dipping 
Palaeogene shallow water sediments and volcanic rocks, resembling stratigraphy of Sundaland margin in SW 
Sulawesi and SE Kalimantan, but very different to that of NW Australian shelf. Also typical Eocene low-latitude 
Sundaland larger foram fauna. Part of Late Cretaceous-Paleogene volcanic arc near W Sulawesi) 
 
Simandjuntak, T.O. (1993)- Tectonic origin of Sumba Platform. Jurnal Geologi dan Sumberdaya Mineral 
(JGSM) 3, 22, p. 10-19. 
(Geology of Sumba different from adjacent Neogene Banda volcanic arc islands and allochthonous Paleozoic 
microcontinents in Banda Sea region. Cretaceous- Miocene stratigraphy of Sumba most similar to SW arm of 
Sulawesi. Oldest sediments in outcrop are thick U Cretaceous flysch with volcanics series, very similar to 
Latimojong Fm of S Sulawesi and Pitap Fm of SE Kalimantan. Sumba probably detached from Sulawesi, 
possibly from N part of Bone Bay or from Walanae Depression and displaced S before development of Banda 
volcanic arc. May also have been detached from SE margin of Sundaland. Deepening of facies suggest 
detachment of Sumba took place in M Miocene) 
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Nusatenggara Timur. Jurnal Geologi dan Sumberdaya Mineral (JGSM) 5, 51, p. 16-22. 
('Radiocarbon analysis of the Waingapu limestone terraces, Sumba, E Nusatenggara'. Sumba NE coast near 
Waingapu with 14 Quaternary uplifted coral reef terraces. Radiocarbon dating suggests ages between 5660 ± 
260 BP and 1650 ± 130 BP. During this time two phases of marine transgression and regression) 
 
Soeria-Atmadja, R., S. Suparka, C. Abdullah, D. Noeradi & Sutanto (1998)- Magmatism in western Indonesia, 
the trapping of the Sumba Block and the gateways to the east of Sundaland. J. Asian Earth Sciences 16, 1, p. 1-
12. 
(Similarities in Late Cretaceous-Paleogene stratigraphy and calc-alkali magmatism between Sumba, S Sulawesi 
and SE Kalimantan suggest Sundaland origin for all these areas. Southward migration of Sumba to frontal arc 
position of Sunda-Banda arc since Late Cretaceous-Paleocene) 
 
Spence, W. (1986)- The 1977 Sumba earthquake series: evidence for slab pull acting at a subduction zone. J. of 
Geophysical Research: Solid Earth 91, B7, p. 7225-7239. 
(Focal mechanism analysis of great (8.3 Mw) August 1977 earthquake at eastrn Sunda Trench under Sumba 
suggest normal faulting throughout upper 28 km of the oceanic lithosphere; no evidence for thrust faulting of 
deeper aftershocks. Probably evidence for slab pull of the~650 km deep and old subducting Indian Ocean plate 
beneath Sunda-Banda arc) 
 
Toothill, S. & D. Lamb (2009)- Hydrocarbon prospectivity of the Savu Sea Basin. Proc. 33rd Annual Conv. 
Indonesian Petroleum Association (IPA), Jakarta, IPA09-G-013, p. 657-668. 
(Seismic surveys in Savu basin suggest potential for hydrocarbons. Up to 4.8 km of sediment; no wells drilled. 
Basin origin complex: four to five phases of rifting and uplift and erosion in region, and overprinted in recent 
geological time by collision tectonics. Significant number of gas chimneys and bright amplitudes) 
 
Umbgrove, J.H.F. (1946)- Tertiary corals from Sumba (East Indies). Verhandelingen Geologisch-
Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 13, p. 393-398. 
(Small collections of corals by Witkamp (1911) from W Sumba give conclusive evidence of Miocene and Eocene 
sediments. Corals mainly solitary species (Phyllangia, Hydnophyllia, Goniastrea, Diploastaea)) 
 
Van der Werff, W. (1995)- Cenozoic evolution of the Savu Basin, Indonesia: forearc basin response to arc-
continent collision. Marine and Petroleum Geology 12, 3, p. 247-262. 
(Savu Basin initial E Miocene subsidence of outer forearc basin and development of M-Late Miocene volcanic 
‘proto’ arc in S of basin resulted from Late Oligocene-E Miocene E-ward propagation of Java-Timor Trench. N 
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of accretionary prism, forearc basement flexed down and reshaped into trenchward- dipping backstop that 
facilitates backthrusting of accretionary prism. Southern forearc basement probably acted as barrier against 
compression. Thickness of continental basement critical in response of forearc- continent collision. Savu Basin 
responded to underthrusting of continental crust by reactivation of basement ridges. This resulted in 
differentiation of forearc basin into extinct and uplifted Miocene S Savu Basin and Pliocene-Recent active N 
Savu Basin. Late Miocene-Recent uplift of large segments of outer forearc and subsidence of N Savu Basin) 
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accretionary wedge backthrust over forearc basin, incorporating forearc sediments and basement. Accretionary 
wedge probably little of sediment subducted. Decrease in width of prism from Bali to Sumbawa corresponds to 
E-ward younging trend of arc-trench system from Late Oligocene to E Miocene. S of Sumba width of prism 
increases considerably, due to accretion of thick continental margin carbonates which deform by thrust-
bounded folds. Buoyancy of partially subducted marginal Scott plateau increases basal shear stresses, adding 
to growth of large accretionary wedge. Further E, subduction of thick continental crust results in even higher 
basal shear stresses distributed through accretionary wedge, causing backthrusts and internal deformation, 
leading to shortening and thickening of wedge) 
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(Basement structures in E Sunda/ W Banda forearc suggests continuity between Sumba and N Timor. Structures 
trend E-W in W, gradually change into NE-SW trends in E. Major NE-SW trending discontinuity W of Sumba 
between 117° 30' and 118° 30' E marks transition between intraoceanic volcanic arc system in W and volcanic 
arc-continent collision zone in E. Extent of Sumba basement suggests either common (Late Jurassic) rift/drift 
history for Sumba and N Timor or (E Miocene) magmatic welding of two continental fragments of different 
origin, resulting in structural continuity between two microplates) 
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(Lombok Basin probably underlain by thinned rifted continental crust. Five Cenozoic seismostratigraphic 
sequences (1) Paleogene synrift deposits, predating initiation of convergent margin; (2) and (3) two phases of 
evolution of accretionary prism, between Late Oligocene and M Miocene; (4) and (5) slope front fill deposits 
reflecting volcanic activity and tectonic uplift of magmatic arc from M Miocene onwards. By Late Miocene, 
increased convergence between subducting Indian and overlying Asian plates resulted in stronger mechanical 
coupling, expressed in southern forearc basin by folding of oldest basin fill. Present activity governed by Late 
Pliocene collision of accretionary prism with Scott marginal and Roo Rise oceanic plateaus, resulting in uplift 
of outer-arc ridge and southern part of forearc basement) 
 
Van Gorsel, J.T. (2012)- No Jurassic rocks on Sumba? Berita Sedimentologi 25, p. 35-37. 
(Identification of an ammonite fragment from SW Sumba as M Jurassic Hammatoceras by Roggeveen (1929) is 
highly questionable, and Cretaceous age is more likely. Oldest proven rock age on Sumba is thus Cretaceous) 
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Symposium, Jakarta 1987, Netherlands J. of Sea Research 24, 2-3, p. 251-262. 
(Four seismic sequences in Lombok and Savu forearc basins, separated by unconformities (Late Oligocene, 
mid-Miocene and Pliocene S of Java). Upper Miocene- Pleistocene forearc fill turbidite-dominated. Faulting 
strongest in E Lombok Basin; growth faults, shale diapirs and mud volcanoes reflect intensity of deformation 
caused by merge of Sunda and Banda Arc collision systems. Tilted and uplifted basement ridges W of Sumba 
separate turbidite filled sub-basins from forearc basin. Sumba was in present position before onset of Sunda -
Banda Arcs subduction system and initial Lombok and Savu forearc basins were connected) 
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Tertiary submarine fan sequences and their tectonic significance, Sumba, Indonesia. Sedimentary Geology 37, 
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major submarine fan complex with turbidite flow directions to N240°, suggesting paleoslope to SW (restoring 
~90° of clockwise rotation (Wensink 1997) would become paleodip to SE, which would fit well with Cretaceous 
position at SE margin of Sunda Shelf; JTvG) 
 
Vorkink, M. (2004)- Incipient arc-continent collision: structural analysis of Savu Island, Indonesia. Masters 
Thesis, Brigham Young University, Utah, p. 1-87. 
(online at: www.geology.byu.edu/wp-content/uploads/2013/03/2004-Vorkink-Michael-W.pdf) 
(Savu island is uplifted part of Banda fore-arc accretionary wedge, W of Timor. Consists of N and S verging 
thrust sheets of Late Triassic- M Jurassic Australian continental margin sediments, rimmed by discontinuous 
melange belt. Pillow basalts in Jurassic Wai Luli Fm. Detachment probably in Triassic Lower Babulu/ upper 
Aitutu Fm, at depth of ~2600m. Foraminifera in syn-orogenic deposits of Savu suggest water depths of 1-1.5 km 
at 1.8 Ma) 
 
Vorkink, M.W. & R.A. Harris (2004)- Tectonic development of the incipient Banda Arc-continent collision: 
geologic and kinematic evolution of Savu Island, Indonesia. Abstracts with Programs Geological Society of 
America 2004 Annual Meeting, Denver, 36, 5, p. 319. (Abstract only) 
(Savu both N and S-verging thrust sheets of Late Triassic- M Jurassic distal NW Australian continental margin 
units, rimmed by discontinuous melange of forearc basement fragments and synorogenic units. Pillow basalt in 
Jurassic Wai Luli Fm. N-verging folds move back of accretionary wedge over S Savu forearc basin. S-verging 
thrust sheets are bulk of island and well-exposed in S Savu. Detachment for thrust sheets in Triassic Lower 
Babulu or upper Aitutu Fms at ~2600m depth. Maximum age for initiation of collision 4.0 Ma. Foraminifera in 
syn-orogenic units indicate outer arc was at 1.0-1.5 km below sea level at 1.8 Ma, a surface uplift rate of ~1 
mm/yr. At this rate, it takes 3.2-5.0 Ma to uplift these from pre-collisional depth of 3.5-4.0 km) 
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(online at: https://dspace.library.uu.nl/handle/1874/19116) 
(Overview of Sumba geology. In Late Cretaceous Sumba was at 8° (not sure if N or S, but both demonstrate 
Sumba was not part of Australia at that time). In this paper concluded to various CCW rotations between Late 
Cretaceous and Miocene, but re-interpreted to more reasonable CW rotations in Wensink 1997) 
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(Paleomagnetic studies on Sumba continental fragment. Tanadaro granodiorite (65 Ma) paleolatitude 8.3° S. 
E Sundaland with Borneo, W and S Sulawesi, and Sumba formed one continental unit in Late Mesozoic, most 
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likely attached to SE Asian mainland. Borneo and W and S Sulawesi large CCW rotations since Jurassic (45° 
in Cretaceous, 45° in Paleogene). Sumba microcontinent detached from E Sundaland soon after Late 
Cretaceous. Paleomagnetic data show Sumba underwent CW rotations of up to 96° (CW 53° between 82-65 
Ma; 38° between 65-37 Ma; 9° between Late Eocene-Late Miocene and ~4° CCW since Late Miocene- E 
Pliocene). E Sundaland and Sumba close to equator since Jurassic) 
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(online at: http://dspace.library.uu.nl/handle/1874/19118) 
(Paleomag of E Miocene Jawila arc volcanics suggests very similar position to present-day Sumba. Original 
position of Sumba in Late K- Paleocene probably 18° N; drift and rotation completed before Mid Miocene? 
Early Miocene arc volcanics on Sumba suggest island arc and imply older arc S of modern arc (= same as Java 
‘Old Andesites’?; JTvG), or was within E Sunda arc between Sumbawa and E Flores and drifted S. (NB: 
Fortuin et al. (1997) and Abdullah et al. (2000) suggest Jawila Volcanics Late Eocene- E Oligocene age) 
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(selections read online at: https://digilib.itb.ac.id/gdl/view/40380) 
(‘Sedimentation of Mesozoic rocks on Savu island, East Nusa Tenggara’. Mesozoic rocks in Savu Island W of 
Timor three tectonostratigraphic units (1) Gondwana synrift (Late Triassic Babulu Fm, E Jurassic Quartz 
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Audley-Charles, M.G. (1965)- A geochemical study of Cretaceous ferromanganiferous sedimentary rocks from 
Timor. Geochimica Cosmochimica Acta 29, p. 1153-1173. 
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modern oceans. Occur with micronodules in red clay similar to deep-sea red clays. Chemistry and physical 
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Wetar Suture created as thrust at base of Australian partially detached continental lower crust propagated into 
Asian fore-arc) 
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in Timor is S-ward, in Seram N-ward. Opposite thrusts may be explained in terms of Banda Arc acquiring 
sinuosity after emplacement of metamorphic rocks) 
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Bachri, S. (2008)- Formasi Maubisse dan Aileu di bagian Barat Timor Leste dalam kerangka tektonostratigrafi 
Pulau Timor. Jurnal Sumber Daya Geologi (JSDG) 18, 5, p. 281-289. 
(online at: http://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/254/234) 
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Miocene- E Pliocene (zones N14-N19) and in deep marine setting based on benthic foraminifera like Planulina 
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(online at: http://dspace.library.uu.nl/handle/1874/208928) 
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for major overthrusting restated here and tied to collision between Australian continental margin and detached 
portion of Asiatic continental margin. Timor is series of overlapping thrust slices, resting on folded sediments of 
Australian continental margin. Kolbano lowest thrust sheet, composed of deformed deep-water calcilutites. 
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(Detailed study of Permian (Maubisse) to Triassic (Aitutu) carbonates of W Timor. Focus areas: SW of Soe 
(Late Triassic Aitutu Fm pelagic radiolarian-mollusc (Halobia-Monotis) limestones and marls in Noil Meto), 
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include Involutina liassica, Variostoma, etc., and conodont Norigondolella steinbergensis, indicating Rhaetian 
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(Principal (and only?) work on Permian bryozoa of Timor from Wanner and Molengraaff collections. Faunas 
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and facies known from Oman Mountains and in melange of Indus suture of Ladakh Himalaya (Lamayuru Exotic 
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book, p. 54-56.      (Extended Abstract)            (online at: 
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foraminifera and one sample with mollusc Atomodesma exarata. Tertiary samples M-U Eocene (with 
Nummulites and planktonics and reworked U Cretaceous plankton), Lower Miocene (Te with Spiroclypeus and 
reworked U Cretaceous Globotruncana limestone) and pelagic U Miocene (more likely Plio-Pleistocene; 
JTvG). Also several samples rich in radiolaria, probably Mesozoic. No locality maps)) 
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Radiolarian-rich sediments are probably of Triassic age (probable Halobia). Also Eocene limestone with 
Alveolina and planktonics-rich U Miocene sediments (more likely Pliocene?; JTvG; one sample with reworked 
Permian). No locality maps) 
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Upper Miocene age (but faunal lists include Pleistocene Gr. truncatulinoides and Hyalinea balthica; JTvG) 
with reworked Upper Cretaceous and Eocene forams. Eocene limestone with Discocyclina and Alveolina rel. 
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(Mt Mundo Perdido 1750m high massif, originally interpreted as coherent block of Lower Miocene Cablac 
Limestone, but is complex of rock types of different ages and tectonostratigraphic affinities, including 
'Gondwanan affinity' Triassic-Jurassic carbonates, Cretaceous- Oligocene pelagites (pink-white Cretaceous, 
red shaly Eocene), 'Banda-Terrane' earliest Miocene limestones on Barique Fm mafic island arc volcanics and 
associated with gabbros and schists, and Plio-Pleistocene synorogenic(?) deposits. Dominant structures late 
stage, high-angle, oblique-slip faults, probably in sinistral strike-slip zone) 
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(Studies of isolated limestone peaks ('fatus') of Timor Leste, incl. Mt Mundo Perdido, Laritame, Builo, Bibileu, 
Paitchau, Matebian, etc. Many fatus previously mapped as Miocene Cablac Lst, but cores of all fatus contain 
Late Triassic- E Jurassic shallow water limestones associated with Triassic- Jurassic rift deposits, Cretaceous-
Oligocene pelagic limestones, Asian-affinity Tertiary limestones and volcanics, etc. Many fatus are pop-up 
structures, with recent high-angle oblique slip and strike-slip faults (map suggests all are associated with 
Banda Terrane?)) 
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(online at: www.academia.edu/3675152/A_restraining_bend_in_a_young_collisional_margin_Mount_Mundo_ 
Perdido_East_Timor) 
(Appendix 1 online at: www.gsa.org.au/pdfdocuments/AJES_Supplementary%20Papers/59-
6%20supp%20papers_Benincasa%20et%20al%20AJES%20.pdf) 
(Mt Mundo Perdido 1 km NW of Ossu. Like Mt Cablac, originally mapped as Miocene 'Cablac Lst', but has 
core of highly deformed (Late Triassic?) to E Jurassic oncoidal- ooid limestone, overlain by bathyal latest 
Jurassic- E Cretaceous calpionellid/ Inoceramus wackestone and mid-Cretaceous-Oligocene pelagic 
limestones. It is surrounded (looks like overlain?; JTvG) by less-deformed latest Oligocene- earliest Miocene 
(N4) Booi Limestones and Pleistocene bathyal limestones. Structure dominated by high angle, oblique-slip and 
strike-slip faults that were active into Pleistocene, comparable to pop-up structures at restraining bends within 
E-W zone of sinistral strike-slip. Appendix 1 documents E Jurassic age of 'Perdido Limestone' algal limestone 
(incl. Thaumatoporella ?parvovesiculifera and agglutinated forams (Siphovalvulina, Duotaxis)) 
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of Earth Sciences, Flinders University of South Australia, Adelaide, p. 1-393. 
(online at: http://eprints.utas.edu.au/11496/2/Whole-Berry,_R.F.,_PhD_(Flinders),_1979.pdf) 
(Aileu Fm along N coast of E Timor composed of metamorphosed shales, siltstones and arenites with minor 
limestones and basites. Greater proportion of coarser and quartz-rich sediment towards N coast. Fossils rare, 
dominated by crinoid ossicles, probably Permian age. Metamorphic grade lower greenschist facies in SW, 
almandine-amphibolite facies in NE. Amphibolite and schists with marble close in composition to Permian 
Maubisse Fm. On N coast of E Timor is Hili Manu peridotite, faulted against Aileu Fm in S; lherzolite and 
serpentinite abut Aileu Fm at highest metamorphic grade (p. 239). Five structural phases recognised. K/Ar ages 
of hornblendes from amphibolites 7.7- 16.5 Ma (av.11.3 Ma). Geology of Timor consistent with evolution as rift 
valley in Late Paleozoic-Early Mesozoic and trailing margin from Cretaceous- E Miocene, Late Miocene arc-
continent collision followed by uplift and minor Plio-Pleistocene deformation) 
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(Spinel lherzolite outcrop on N coast of E Timor. Most common rock-type clinopyroxene-poor lherzolite, but 
also clinopyroxene-rich lherzolite and harzburgite. Three events indicated by geothermometry (1) coarse 
exsolution lamellae of orthopyroxene in clinopyroxene porphyroclasts (1250°C); (2) granoblastic texture 
equilibrated at 1100°C; and (3) rocks mylonitised at 800-1000°C. Peridotite probably oceanic upper mantle 
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(online at: https://www.researchgate.net/publication/285778371_New_Triassic_faunas_from_East_Timor_ 
and_their_tectonic_significance) 
(Conodonts from red ammonoid-bearing limestone 6 km W of Manatuto, previously assigned to Permian 
Maubisse Fm, contains Upper Smithian (E Triassic) Tethyan conodonts. Area previously interpreted as 
thrusted, with inverted ages (Permian on Triassic), but probably simple Triassic stratigraphic succession and 
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structure mainly steeply dipping normal faults. Conodonts well-preserved with CAI of 1, suggesting rel. low 
paleotemperatures <100°C) 
 
Berry, R.F., K. Goemann & L. Danyushevsky (2021)- Geology of the Mutis Complex, Miomaffo, West Timor. 
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(online at: https://aesconvention.com.au/mutis-complex-west-timor/) 
(Mesozoic accretionary assemblages in overthrust terranes on Timor (commonly called ‘Banda Terranes’; 
JTvG). Oldest rocks in allochthonous Mutis Complex (at Miomaffo) highly deformed Jurassic melange with 
blocks of N-MORB basalt (194 ±5 Ma= E Jurassic), amphibolite (metamorphism at 175 Ma), garnet and 
actinolite bearing schists, arkosic sandstone and volcanogenic material. Sediments sourced from Mesozoic 
island arc along S margin of Sundaland; ~200 Ma detrital zircons). Sequence intruded by calc-alkaline 
andesitic dykes (possibly in Eocene). To W of melange transition to greenschist facies rocks with isoclinal 
folding. Further W amphibolite facies metamorphics, with same N-MORB composition as basalt in E. Same 
bulk composition as melange including detrital zircon ages. Metamorphic assemblages overprint low T 
isoclinal folds. Peak metamorphism at 38 Ma (M-L Eocene) reflects event within Sundaland active margin. At 
~5 Ma, NW Australia collided with this margin and Mutis Complex was thrust over Timor. Late generation 
cataclastic faults largely result of extensional collapse) 
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(Oldest rocks in W Timor allochthonous Mutis Complex (“Banda Terrane’), are E Jurassic basaltic rocks and 
melange with blocks of N-MORB basalt with (~194 Ma zircons), amphibolite (metamorphism at ~184 Ma; E 
Jurassic), garnet and actinolite-bearing schists, arkosic sandstone and volcanogenic sedimentary rocks. The 
common Jurassic material suggests relationship with Woyla oceanic terrane. E Miomaffo massif complexly 
deformed with dominant foliation overprinted by several fold- fault events including late normal cataclastic 
zones. Intruded by calc-alkaline andesitic dykes (possibly in Eocene). Central Sector of Miomaffo high-strain 
greenschist facies rocks, with composition same as volcaniclastic rocks in E. FurtherW, amphibolite facies with 
same N-MORB composition as basalt in E, but with more arc-sourced protoliths. Peak metamorphic conditions 
650°C and 0.9 GPa, occurring at 37 Ma (N.B.:M-L Eocene age of metamorphism= younger than overlying 
Cretaceous marine sediments; impossible?-JTvG), reflecting subduction on SE Sundaland, whereas low-grade 
Mesozoic metamorphism of E Sector of massif occurred in accretionary prism along Woyla Arc. Miomaffo 
demonstrates strong oceanic character of Banda terrane and complex geological history of Mesozoic rocks in E 
Indonesia) 
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(Aileu Fm at N coast of Timor probably metamorphosed Permian (+ Jurassic?) flysch. Metamorphism 
increasing from low greenschist facies in SW to upper amphibolite facies in E. Five deformation phases; second 
phase post-dates metamorphic maximum (Jurassic?), produced tight folds and may be Late Miocene. 
Metamorphic maximum occurred before 11 Ma) 
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(Radiometric dates of N coast E Timor Aileu Fm metamorphic rocks suggest metamorphism peak before Late 
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Fm for base-of-slope turbidites.With bivalves Halobia and Daonella. Turbidite sole marks suggest dominant 
flow direction from ENE to WSW. Main deformation NNE-to-SSW low-angle thrusting) 
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2012, p. 112-113.      (Abstract only; no figures)           (online at: 
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(‘Geology of the Ocussi enclave, Timor’. Occurrence of U Triassic and Tertiary sediments and igneous rocks) 
 
De Beaufort, L.F. (1923)- On a collection of Upper Cretaceous teeth and other vertebrate remains from a deep 
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pelagic Globotruncana limestone and marls with cherts), Fatoe series (Triassic oolitic limestones and Liassic 
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Timor Leste. Chemical weathering highly limited by high denudation rates)) 
 
Dinis, P.A., C. Tassinari & M.M.S. Cabral Pinto (2013)- Geochemistry and detrital geochronology of stream 
sediments from East Timor: implications for the origin of source units. Australian J. Earth Sciences 60, 4, p. 
509-519. 
(Geochemistry and detrital zircon geochronology of Recent stream sediments in E Timor. Zircons with ages of 
2150-1500 Ma and 365-210 Ma most common populations in all samples. Sampling sites with Banda Terrane 
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Australia. Rift developed into ocean basin which carried rifted microcontinental block N-wards, which accreted 
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Bitauni, Timor. Demarezites oyensi (Gerth, 1950 from Tae Wei, Basleo) and D. lidacensis (de Roever, 1940, 
from Lidak district), formerly assigned to Waagenoceras, ancestral to Waagenoceras-Cyclolobus lineage, 
redescribed from Roadian of Timor) 
 
Glenister, B.F. & W.M. Furnish (1988)- Patterns in stratigraphic distribution of Popanocerataceae, Permian 
Ammonoids. Senckenbergiana Lethaea 69, 1-2, p. 43-71. 
(With descriptions of Propopanoceras boesei (Smith) from Somohole and Epitauroceras soewarnoi n.sp. from 
Amarassi beds at Kuafeu, Baun area, Timor) 
 



Bibliography of Indonesia Geology, Ed. 8.0        www.vangorselslist.com      2026 160 

Glenister, B.F., W.M. Furnish & Z. Zhou (2004)- Paedopronorites, a new Upper Permian (Wuchiapingian) 
ammonoid from Indonesia (Timor). Journal of Paleontology 78, 5, p. 1014-1015. 
(New Permian ammonoid from Amarassi Beds, Kuafeu (Koeafeoe), Baun area, Amarassi Province, W Timor. 
Associated with cyclolobid genera Timorites and Cyclolobus. No strat info) 
 
Glenister, B.F., D.L. Windle & W.M. Furnish (1973)- Australasian Metalegoceratidae (Lower Permian 
Ammonoids). Journal of Paleontology 47, 6, p. 1031-1043. 
(Taxonomy of Lower Permian Juresanites- Metalegoceras- Pseudoschistoceras ammonoid lineage, based on 
collections from W Australia, Timor and Oman. Names Paralegoceras sundaicum form. evoluta and form. 
involuta replaced by genera Metalegoceras and Pseudoschistoceras. Descriptions of Sakmarian Juresanites 
somoholense (Haniel) and J. hanieli (Smith) (both formerly Gastrioceras). Australian species M. clarkei Miller 
conspecific with senior Indonesian synonym, M. australe (Smith). Metalegoceratidae are distinctive element of 
Lower Permian 'Boreal' ammonoid realm) 
 
Grady, A.E. (1975)- A reinvestigation of thrusting in Portuguese Timor. J. Geological Society of Australia 22, 
p. 223-228. 
(Field relations from Maubisse region of Portuguese Timor fail to support hypothesis of S-ward overthrusting 
of Permian rocks or postulate that Maubisse Fm represents a mid-Tethys island group (This ‘autochthonous’ 
model has since been widely criticized in several papers; JTvG)) 
 
Grady, A.E. & R.F. Berry (1977)- Some Palaeozoic-Mesozoic stratigraphic-structural relationships in East 
Timor and their significance in the tectonics of Timor. J. Geological Society of Australia 24, p. 203-214. 
(‘Autochthonous’ model suggested for development of Timor, with essentially no allochthonous pre-Cenozoic 
material) 
 
Grady, A.E. & R.F. Berry (1980)- The significance of blue amphibole in Timor. Institute for Australasian 
Geodynamics (Flinders University), Adelaide, Publication 80, 5, p.  
 
Grunau, H.R. (1953)- Geologie von Portugiesisch Osttimor. Eine kurze Ubersicht. Eclogae Geologicae 
Helvetiae 46, 1, p. 29-37. 
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(‘Geology of Portuguese East Timor: a brief overview’. Two tectonic complexes in East Timor (1) essentially 
autochthonous unit of Permian, Triassic, Jurassic and Upper Cretaceous- Tertiary geosynclinal sediments, and 
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(‘New data on the geology of Portuguese Timor’. Aspects of East Portuguese Timor geology based on 
observations of 1947-1948 oil company (Shell consortium) fieldwork with E.F. Escher, mainly in southern part. 
With 10 cross sections. 'Autochthonous' flysch-type Permian clastics similar to Kekneno series of W Timor. 
Ophiolites common in nappe complex, believed to be of Cretaceous age, similar to E Sulawesi ophiolites, 
usually associated with thin Permian crinoid/ fusulinid limestones, Triassic in multiple facies: flysch, 
radiolarian limestone and Fatu limestone with Lovcenipora and Misolia. Jurassic Chondrites marls and marls 
with Aucella malayomaorica. Upper Cretaceous limestones with Globotruncana. E Miocene Te limestones with 
Spiroclypeus, probably same time as main thrusting. Timor good example of mountain building by gravitational 
gliding) 
 



Bibliography of Indonesia Geology, Ed. 8.0        www.vangorselslist.com      2026 161 

Grunau, H.R. (1957)- Geologia da parte oriental do Timor Portugues. Garcia de Orto 5, 4, p. 727-737. 
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report of Jurassic fossils in Indonesia, from Roti Island near Timor: Lower Jurassic ammonites (Arieticeras, 
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Haig, D.W. (2004)- Stratigraphic reconstruction of Timor Leste and correlation to the Bonaparte Basin. PESA 
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(Useful listing of major rock associations on Timor and their biostratigraphic and other age control: (1) 
Synorogenic (latest Miocene- Holocene, between Australian continent and volcanic Banda Arc, accumulated as 
present-day island of Timor formed; (2) Timor- Scott Plateau (Late Jurassic- early Late Miocene); (3) East 
Gondwana Interior Rift (Late Carboniferous/Cribas- M Jurassic/ Wailuli; represent deposits of pre-collision 
Late Miocene Australian continental margin); (4) Overthrust Terrane (includes Gondwanan/island arc/ocean 
crustal fragments, emplaced in Late Miocene over NW Australian continental margin during collision. Age of 
oldest Bacau Gp uplifted limestone terrace within zone N22, ~E Pleistocene) 
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Jurassic (late Bathonian- E Callovian) radiolarian assemblage of 55 species. Fauna little similarity to other 
Jurassic radiolarian assemblages known from Timor or from Roti, Sumatra, S Kalimantan and Sula. 
Interpreted as part of Noni Gp, originally described as lower part of Palelo Series in W Timor. Age close to that 
of continental breakup in area, suggesting deposition in newly rifted Indian Ocean (placed in newly 
distinguished 'Indian Ocean Megasequence')) 
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Aptian- Late Miocene carbonate pelagites. Pelagites probably several 100m thick, bathyal, deposited 
unconformably above Gondwana succession after continental breakup. Cementation, stylolitisation and vein 
formation after early Late Miocene (after ~11-10 Ma). Deformed succession overlain by relatively undeformed 
Plio- Pleistocene Viqueque Megasequence (N18-N23). First distal turbidites were from 4.2- 3.4 Ma; proximal 
turbidite deposition from ~3.35 Ma, with clasts from emerging Timor island to N. M bathyal continental terrace 
setting continued from mid-Cretaceous- Paleogene to E Pliocene. Soft-sediment mixing in deformed pelagites 
and Bobonaro Melange under Viqueque Gp suggests Late Miocene (9.8-5.6 Ma) tectonic mobilisation of 
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One genus and five species new. Fauna cosmopolitan composition. Coherent stratigraphic sections not 
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forams. Most samples Upper Triassic, some Lower Triassic. Facies associations range from those influenced by 
sediment from nearby carbonate banks to prodelta and delta-front associations) 
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(Four ophthalmidiid species from Triassic mudstones and wackestones. In Timor Leste, A. bandeiraensis, K. 
atsabensis and S. grunaui found with Carnian conodonts, at another locality K. atsabensis occurs with 
conodonts suggestive of M Triassic age) 
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(Peloidal- oolitic limestones on Cablac Mountain in E Timor contain Triassic or Lower Jurassic small 
foraminifera, not Lower Miocene as previously mapped. E Jurassic (Sinemurian-Pliensbachian) age indicated 
by Meandrovoluta asiagoensis, Everticyclammina praevirguliana and palynomorphs. Other limestones Late 
Triassic- Early Jurassic, based on Duotaxis metula. Basinal facies of nearby Wai Luli Valley indicate Late 
Triassic (Carnian) transported carbonate-bank foraminiferal assemblage. This suggests carbonate banks 
developed locally on topographic highs in seas that flooded interior-rift basins in this part of Gondwana and 
complex facies array of deep-water muds, deltaic sands, and carbonate shoals) 
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area, East Timor: revision of the Miocene stratigraphy of Timor. J. Asian Earth Sciences 33, p. 366-378. 
(Cablac Limestone supposedly a Lower Miocene shallow marine carbonate, but is of Late Triassic- E Jurassic 
age at Cablac Mountain type locality. Crush breccia at N flank Cablac Mountain formerly regarded as basal 
conglomerate of Cablac Lst reinterpreted as breccia along high angle fault between ‘Asian’ Banda Terrane and 
overthrust limestone) 
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Palaeogeogr. Palaeoclim. Palaeoecology 409, p. 180-204.         (online at: 
www.researchgate.net/publication/262489172_Postglacial_Early_Permian_late_Sakmarian-_early_Art    etc.) 
(Late Sakmarian- E Artinskian carbonate deposition widespread in marine intracratonic rift basins from Timor 
to N Perth Basin, spanning ~20° of paleolatitude (35-55°S). Type section of Maubisse Lst in Timor-Leste 
compared to sections in Canning Basin, S Carnarvon Basin (Callytharra Fm) and N Perth Basin (Fossil Cliff 
Mb). Carbonate units have no glacial influence, overlie glacially influenced strata in S. Limestone deposition 
under very shallow marine conditions, and similar grain composition, dominated by bryozoan and crinoidal 
debris. Tubiphytes, gastropod and bivalve shell debris, echinoid spines, solitary rugose corals and trilobite 
elements rare. Lack of tropical elements such as fusulinid foraminifera, colonial corals or dasycladacean algae 
indicate temperate marine conditions with only small increase in temperature to N. Carbonate deposits 
represents warmer phase than preceding glacially influenced Asselian- E Sakmarian interval and subsequent 
cool phase of 'mid' Artinskian that is followed by significant warming during late Artinskian- E Kungurian) 
 
Haig, D.W., A.J. Mory, E. McCartain, J. Backhouse, E. Hakansson, A. Ernst, R.S. Nicoll, G.R. Shi, J.C. Bevan, 
V.I. Davydov, A.W. Hunter, M. Keep et al. (2017)- Late Artinskian- Early Kungurian (Early Permian) warming 
and maximum marine flooding in the East Gondwana interior rift, Timor and Western Australia, and 
comparisons across East Gondwana. Palaeogeogr. Palaeoclim. Palaeoecology 468, p. 88-121.     
(manuscript online at: https://discovery.ucl.ac.uk/id/eprint/1530886/3/Halliday_1-s2.0-S0031018216307994-
main.pdf) 
(U Artinskian- Kungurian deposits in Timor-Leste and Canning, S Carnarvon and N Perth basins of W 
Australia formed between 35- 55°S paleolatitude in East Gondwana interior rift, a precursor to rift that 100 My 
later formed Indian Ocean in region. Timor lay near main axis of E Gondwana rift. Main depocenters 
developed by faulting initiated in latest Carboniferous. Cool conditions in early Late Artinskian (water T 0-4 
°C), followed by rapid warming in late Artinskian and maximum marine flooding near Artinskian-Kungurian 
boundary. Carbonate mounds, with larger fusulines and algae developed in N part of rift; Tubiphytes, 
conodonts, and brachiopods with Tethyan affinities to migrate into marginal-rift basins. Bua-bai Lst (= 'upper 
Maubisse Gp) locally rich in Late Artinskian? fusulinid Praeskinnerella. Similar pattern of climate change in 
Carboniferous- E Permian between E Gondwana rift and Lhasa and Sibumasu terranes) 
 
Haig, D.W., Z.K. Mossadegh, J.H. Parker & M. Keep (2019)- Middle Eocene neritic limestone in the type 
locality of the volcanic Barique Formation, Timor-Leste: microfacies, age and tectonostratigraphic affinities. J. 
Asian Earth Sciences: X, 1, 100003, p. 1-20. 
(online at: https://www.sciencedirect.com/science/article/pii/S2590056018300033) 
(Occurrences of M Eocene Alveolina-Nummulites- Discocyclina-Asterocyclina-Orbitolites limestones in mainly 
volcanic Barique Fm. Ages of limestone using planktonic and benthic foraminifers late M Eocene (~38-44 Ma). 
Similar Eocene limestone-volcanic association widespread in Timor, but not known along NW Shelf of 
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Australia. Usually found in coherent areas of outcrop with Late Mesozoic Palelo Group and oceanic facies 
(radiolarites to carbonate pelagites), E Jurassic carbonate-bank deposits, etc. This is ‘Overthrust Terrane 
Association’, which originated away from Australian margin. Cretaceous- E Miocene units of OTA (incl. 
Barique Group) similar to coeval units in Sumba and considered fragments of fore-arc of Banda Arc (in W 
Timor generally called  'Banda Terrane'(Harris et al. 1998)) 
 
Haig, D.W., J. Nano, E.O. Fraga, M. Soares, I.S. Barros, E. McCartain & P. Baillie (2024)- Disjunct Lower 
Jurassic to Lowest Miocene stratigraphic units in the Matebian Overthrust Terrane, Timor-Leste, Northwestern 
margin of Australian Continent. J. Royal Society Western Australia. 107, p. 36-61. 
(online at: https://rswa.scholasticahq.com/article/126413-disjunct-lower-jurassic-to-lowest-miocene-
stratigraphic-units-in-the-matebian-overthrust-terrane-timor-leste-northwestern-margin-of-australian-conti) 
(Matebian Overthrust Terrane in E Timor-Leste chaotic mix of nine Mesozoic-Paleogene rock types, originally 
deposited (1) shallow marine, oolitic E Jurassic Perdido Limestone (olistoliths?) and associated deepwater 
radiolarian-rich Sagadati argillite at N margin of E Gondwana; (2) Cenomanian-Turonian Tibalari planktonic 
foram pelagite off S Sundaland margin of SE Asia, probably near E Java-S Sulawesi; and (3) in Eocene- 
earliest Miocene orogenic belt along SE Sundaland margin. During Late Miocene, terrane rifted from 
Sundaland margin during Banda Sea opening, and collided with Timor/Scott Plateau,becoming incorporated in 
Timor-Seram orogenic belt along Australian continental margin. Barique Volcanics with M Eocene planktonic 
forams. Late Oligocene- earliest Miocene Booi/Cablac Limestone with conglomerates with many of the above 
rock types, Youngest and least deformed unit Atelari Mudstone with latest Oligocene planktonics and 
conglomerate beds with reworked Cretaceous dinoflagellates and Jurassic-Eocene lithologies) 
 
Haig, D.W., S. Rigaud, E. McCartain, R. Martini, I.S. Barros, L. Brisbout, J. Soares & J. Nano (2021)- Upper 
Triassic carbonate-platform facies, Timor-Leste: foraminiferal indices and regional tectonostratigraphic 
association. Palaeogeogr. Palaeoclim. Palaeoecology 570, 110362, p. 1-22. 
(Widespread Triassic shallow-water carbonate-platform facies in Timor-Leste (here named ‘Bandeira Group’). 
Many of foraminiferal species also known from N Africa and Europe (Duostomina turboidea, etc.) and signify 
U Carnian-Rhaetian ages. Slab-like platform architecture. Interpreted as part of the ‘East Gondwana Interior 
Rift Association’) 
 
Haig, D.W., S. Rigaud, E. McCartain, R. Martini, I.S. Barros, L. Brisbout, J. Soares & J. Nano (2025)- Triassic 
massive limestones forming high peaks and mountain ranges in Timor: part 1: western Timor-Leste. J. Royal 
Society Western Australia, 108, p. 1-29. 
(online at: https://rswa.scholasticahq.com/article/143801-triassic-massive-limestones-forming-high-peaks-and-
mountain-ranges-in-timor-part-1-western-timor-leste) 
(Partly overlap with Haig et al. (2021) on the same topic) 
 
Haig, D.W., S. Rigaud, E. McCartain, J. Nano, I.S. Barros & R. Martini (2021)- Biostratigraphic indices for 
Lower Jurassic carbonate-platform deposits (Perdido Group), Overthrust Terrane Association, Timor-Leste. J. 
Asian Earth Sciences 215, 104797, p. 1-14.  
(Lower Jurassic Perdido Group in Timor-Leste part of “Overthrust Terrane Association” and contains 
Bahamian-type facies shallow-water limestone that had been mixed up with Tertiary Cablac Limestone. 
Foraminiferal assemblages confirm Sinemurian-Pliensbachian age. With Biokovina sp., Bosniella, 
Endotriadella, Lituosepta recoarensis, Palaeocyclammina complanata, etc. No equivalent coeval facies known 
from Indonesia, Malaysia, Timor-Leste or NW Australia (closest comparable occurrences in W Thailand)) 
 
Haile, N.S., A.J. Barber & D.J. Carter (1979)- Mesozoic cherts on crystalline schists in Sulawesi and Timor. J. 
Geological Society, London, 136, p. 65-70. 
(online at: http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.820.2026&rep=rep1&type=pdf) 
(Chert-bearing deep water Jurassic-Cretaceous, unconformable on metamorphics of continental origin in SW 
Sulawesi and Timor, suggesting Sulawesi and Timor probably part of continuous terrain during deposition of 
radiolarian cherts. Description of Noil Toko section of Miomaffo complex where Late Jurassic- E Cretaceous 
radiolarian cherts overlie Mutis-Miomaffo metamorphics) 
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Verhandelingen 2, p. 1-115. 
(Permian brachiopods and molluscs from W Timor, collected by the Molengraaff 1911 and  H.G. Jonker 1915-
1917 expeditions. Incl. Leptodus from Fatu Kuat. Little or no stratigraphy or locality information. Originally a 
doctorate thesis under Prof. F. Broili in Munich. Author B. Hamlet later became Beata Moos) 
 
Haniel, C.A. (1915)- Ammoniten aus dem Perm der Insel Letti. Jaarboek Mijnwezen Nederlandsch Oost-Indie 
43 (1914) Verhandelingen 1, p. 161-165. 
(‘Ammonites from the Permian of Leti Island’ (E of Timor). Brief descriptions of presumably Early Permian 
ammonites Paralegocereas sundaicum (= Metalegoceras), Agathiceras sundaicum n.sp. and Propinacoceras 
sp. from greywacke shale at S slope of 'small Woerlawan' Mountain, Leti. Similar to Bitauni fauna of W Timor) 
 
Haniel, C.A. (1915)- Die Cephalopoden der Dyas von Timor. In: J. Wanner (ed.) Palaontologie von Timor, 
Schweizerbart, Stuttgart, 3, 6, p. 1-153. 
(‘The cephalopods from the Dyas (= Permian) of Timor’. First and only monograph on Permian ammonites 
from 35 localities on W and E Timor, expanding on brief earlier papers by Beyrich (1865), Rothpletz (1892) 
and Boehm (1907). Incl. species of Agathiceras, Cyclolobus, Popanoceras, Paralegoceras, etc. New genera 
Timorites and Sundaites. New species incl. Sundaites levis. Also straight nautiloids Orthoceras spp.) 
 
Hantoro, W.S. (1994)- Batugamping terumbu koral Kuarter terangkat di Timor. Proc. 23rd Annual Conv. 
Indonesian Association Geologists (IAGI), Jakarta, p. 192-207. 
(online at: https://www.iagi.or.id/web/digital/62/18.pdf) 
('Uplifted Quaternary reefal limestones of Timor'. Eight reef terraces at Kupang, uplifted to ~100m) 
 
Hantoro, W.S., A. Sofian & Z. Abidin (1994)- Geologi dan sumberdaya air wilayah pesisir utara lintasan 
Liquica- Los Palos, Propinsi Timor Timur. Proc. hasil-hasil penelitian Puslitbang Geoteknologi-LIPI 
1993/1994, 1, p. 464-488. 
('Geology and water resources of the northern coastal area of Liquica- Los Palos, East Timor') 
 
Harahap, B.H. (2003)- Melange and broken formation on the road from Baucau to Manatuto, Timor Leste. 
Buletin Geologi (ITB) 35, 1, p. 25-42. 
(Melange and broken formation along Baucau- Manatuto road. Melange with scaly mudstone matrix and clasts 
of crinoidal limestone, pelagic limestone, oolitic limestone, radiolarian chert, sandstone, serpentinite, pillow 
lava and volcanic rock, fragments of manganese. Broken formation composed mainly of Triassic Aitutu Fm and 
Permian Maubisse and Atahoc Fms. Most clasts, except serpentinite and radiolarian chert same as broken 
formation units (also occur as more coherent, mappable units in Central Range of Timor Leste). Serpentinite, 
radiolarian chert and possibly some pillow lavas thought to be derived from Flores Sea Basin to N. Melange 
and broken formation may have formed during Australian continent- Banda Arc collision in Pliocene) 
 
Harjanto, A. & C. Danisworo (2013)- Karakteristik mangan (Mn) di daerah Sipul dan sekitarnya, Kecamatan 
Niki-Niki, Kabupaten Soe, Propinsi Nusa Tenggara Timur. J. Ilmiah Magister Teknik Geologi (UPN) 6, 1, p. 1-
14. 
(online at: http://jurnal.upnyk.ac.id/index.php/mtg/article/view/250/212) 
'(Characteristics of manganese (Mn) in Sipul and surrounding area, Niki-Niki, District Soe, West Timor'. 
Manganese in Late Cretaceous- Eocene Ofu Fm pelagic sediments N of Sipul. Mineralization of pyrolusite and 
psilomelane as 2-15 cm thin layers in calcilutite and chert series, with Mn content up to 52%. Manganese 
deposition probably related to hydrothermal processes) 
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den Mijnbouw. De Ingenieur in Nederlandsch-Indie (IV) 3, 4, p. IV.64- IV.70. 
(online at: https://www.stichtingblauwelijn.nl/assets/files/1936-04.pdf 
('Discovery of a radium-bearing uranium ore in the Timor collection of the Mines Department'. Radioactive 
mineral in Bandung collection labeled from Timor, but not clear if this really came from Timor) 
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Banda arc continent collision is thermo-mechanical influence of old and cold lower plate) 
 
Harris, R. (2012)- Free at last: new data helps Timor Leste redefine the processes of arc-continent collision. In: 
P. Noguera (ed.) 1st Int. Congress of Geology of Timor-Leste, Dili 2012, p. 63-66.     (Abstract) 
(online at: https://dspace.uevora.pt/rdpc/bitstream/10174/8197/1/1%C2%BA%20Congresso%20Internacional 
%20de%20Geologia%20de%20Timor.pdf) 
 
Harris, R.A. & M.G. Audley-Charles (1987)- Taiwan and Timor neotectonics: a comparative review. Memoir of 
the Geological Society of China (Taiwan) 9, p. 45-61.          (online at: 
https://geology.byu.edu/0000017e-45ea-d474-a7ff-6fea6caa0001/1991-taiwan-and-timor-paper-pdf) 
(Taiwan and Timor both thrust belts formed by Pliocene- Recent convergence between passive continental 
margin and volcanic arc. Taiwan greater rate of uplift, thicker deforming sedimentary wedge and well-defined 
seismically active suture zone) 
 
Harris, R.A., J.S. Kaiser, A.J. Hurford & A. Carter (2000)- Thermal history of Australian passive margin cover 
sequences accreted to Timor during Late Neogene arc-continent collision, Indonesia. J. Asian Earth Sciences 
18, 1, p. 47-69. 
(online at: http://geology.byu.edu/home/sites/default/files/2000-thermal-history-harris-et-al.pdf) 



Bibliography of Indonesia Geology, Ed. 8.0        www.vangorselslist.com      2026 167 

(Paleotemperature and apatite fission track analysis of Australian continental margin cover sequences accreted 
to active Banda arc-continent collision indicate little to no heating during late Neogene uplift and exhumation. 
Thrust stacking of rise, slope and shelf units produces inverted vertical profile of increasing apatite fission 
track age with depth. Lack of any long confined track lengths in apatite from all units requires rapid and recent 
exhumation of thrust stack, coincident with rapid phases of Plio-Pleistocene exhumation These data preclude 
pre-Late Miocene tectonic burial or pre-Pliocene exhumation of NW Australian continental margin) 
 
Harris, R.A. & T. Long (2000)- The Timor ophiolite, Indonesia: model or myth? Geological Society of America 
(GSA), Special Paper 349, p. 321-330. 
(online at: www.researchgate.net/publication/281527027_The_Timor_Ophiolite_Indonesia_Model_or_myth) 
(Only parts of ophiolite sequence of Timor are small bodies of spinel lherzolite and volcanic rocks. Lherzolite 
mostly blocks in Bobonaro melange. E Timor lherzolite associated with Aileu metamorphic complex, with 
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(online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB18:008240000:00003) 
(‘Late Tertiary and Quaternary molluscs from Timor’, collected in the post-collisional Central Basin of West 
Timor by the 1916 Timor expedition led by Prof. H.G. Jonker of the TH Delft. Faunas interpreted as Late 
Miocene- Pliocene in age. 150 species identified, many of them new. Little or no stratigraphy; localities 
information on pages 154-160)  
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(‘Late Tertiary and Quaternary molluscs from Timor’, Same as paper above.  The 1916 Jonker mollusc 
collection from Timor was initially sent by H.A. Brouwer from Delft to Leiden for study by Prof. K. Martin. 
Instead, this project was started by Assistant Professor P.H. Kuenen during his early years in Leiden, but was 
sidetracked by his involvement with the Snellius Expedition. Continued by E. Koperberg in Leiden under 
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supervision of H. Gerth in Leiden in later 1920s and completed in 1931, after H. Gerth had moved to become 
Professor of Paleontology in Amsterdam) 
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approach. Palaeoworld 18, p. 136-151. 
(Antitropical rugose corals distributed in temperate zones of Boreal and Perigondwanan realms. E-M Permian 
antitropical associations represented by ‘Cyathaxonia fauna'. Roadian-Wordian in the Southern Hemisphere 
Perigondwanan temperate zone (Australia, Timor, SE Pamirs) predominance of Verbeekiella- Wannerophyllum 
assemblage. Timor Basleo Fm fauna with 'typical deep-water, peri-Gondwanan' Wannerophyllum, 
Verbeekiella, Timorphyllum, etc. Through time gradually replaced by Cathaysian faunas) 
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(online at: www2.uibk.ac.at/downloads/c715/gpm_15/15_071-083.pdf) 
('Coccoliths from the Alpine Liassic, Sinemurian, from Timor'. First description of Early Jurassic (Sinemurian) 
nannofossils, from Aitutu Fm at SW edge of Soe town and Meto River, SW of Soe, W Timor. Rel. low diversity 
assemblage, dominated by Timorhabdus timorensis. Associated with common ostracode Ptychobairdia 
neokristanae) 
 
Kristan-Tollman, E. (1988)- II. Coccolithen aus dem Pliensbach (aelteren Allgauschichten, Alpiner Lias) von 
Timor, Indonesian. Geologisch-Palaontologische Mitteilungen Innsbruck 15, p. 109-133. 
(online at: www2.uibk.ac.at/downloads/c715/gpm_15/15_109-133.pdf) 
('Coccoliths from the Alpine Liassic, Pliensbachian, from Timor'. Early Jurassic (Pliensbachian) nannofossils 
from Aitutu Fm at Meto River, SW of Soe, W Timor. Single sample with 20 species, dominated by Biscutum 
novum, Lotharingius haufforum and Discorhabdus ignotus) 
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Mitteilungen Innsbruck 17, p. 51-100. 
(online at: www2.uibk.ac.at/downloads/c715/gpm_17/051_100_17.pdf) 
('Microcrinoids from the Upper Triassic of the Tethys'. With descriptions of new taxa from Alpine Late Triassic 
of Eastern Alps (Austria), Taurus Mts (Turkey) and Norian 'Hallstatt Limestone' at Bihati near Baun, W Timor, 
incl. Leiocrinus krystini, L. gracilis, Bihaticrinus manipalus, etc.) 
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(Mitteilungen Osterreichischen Geologischen Gesellschaft) 80, p. 229-285. 
(online at: http://geologie.or.at/index.php/downloads2/category/7-archiv-mitteilungen) 
('Potschen beds, Zlambach marl (Hallstatter, Upper Triassic) and Lias flecken-marl in Central Timor, along 
with their faunal elements' Upper Triassic (Norian- Rhaetian) to E Jurassic thin-bedded marls-limestones and 
faunas from deep marine 'Aitutu Fm', mainly along Meto River, SW part of W Timor, SW of Soe. Close faunal 
and lithological similarities with age-equivalent 'Hallstatt facies' rocks in E Alps (W Tethys), with no Pacific 
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Gesellschaft in Wien, Vienna 2011, Abstract Volume, p. 62-63.  (Poster Abstract) 
(online at: https://www.zobodat.at/pdf/Beitr-Palaeontologie_32_0001-0100.pdf) 
(Late Cretaceous deep-sea red clays of W Timor along Noil Tobee river near Nikiniki contain abundant and 
diverse fossil fish teeth assemblage (De Beaufort 1920, Weiler 1932). Re-examination of material in London 
and Leiden confirm most earlier determinations. Diverse open marine and pelagic selachian fauna. Several 
species of enigmatic shark Ptychodus, characteristic for Late Cretaceous. Common teeth of lamniform sharks, 
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Cretaceous enchodontids, Lophius, Carcharocles megalodon, tooth crowns of Mitsukurina lineata. Several 
tooth plates of Diodon. Fsh fauna of Noil Tobee mixture of fish assemblages of Late Cretaceous-Miocene age ) 
 
Krumbeck, L. (1921)- Die Brachiopoden, Lamellibranchiaten und Gastropoden der Trias von Timor. I. 
Stratigraphischer Teil. In: J. Wanner (ed.) Palaeontologie von Timor 10, 17, Schweizerbart, Stuttgart, 142p. 
(‘Triassic brachiopods, bivalves and gastropods from Timor- part 1, Stratigraphic part’. Extensive overview of 
Triassic occurrences on Timor, Savu, Roti, etc., with distribution of ages and facies and comparisons to 
Triassic in other regions. Based on collections from 1911 Wanner and Molengraaff Timor expeditions. Five 
main facies: 1. Klippen/ Fatu coral reefal limestone, often oolitic; 2. Bituminous platy limestone and marls; 3. 
Brachiopod Limestone (rel. rare); 4. Cephalopod Limestone (condensed 'Halstatter facies'); 5. Halobia 
limestone and shales) 
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('On the knowledge of the Jurassic of Roti Island'. Descriptions of 44 species of Liassic ammonites from grey 
cephalopod nodule marls, but also some Middle Jurassic ammonites (Macrocephalites). Most species similar to 
Alpine- Mediterranean species, with, unlike Timor Permian-Triassic, few new species. Assemblages dominated 
by Dactylioceras spp. and Arietites spp., also Arnioceras, Lytoceras rotticum, Arietites wichmanni, Aegoceras 
subtaylori, etc. All Jurassic facies on Roti deep marine and of Tethyan affinity) 
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Buru. In: J. Wanner (ed.) Palaeontologie von Timor 12, 20, Schweizerbart, Stuttgart, p. 1-120. 
(‘On the knowledge of the Jurassic of Timor, as well as the Aucella horizon of Seram and Buru’. Jurassic of 
Timor mainly in brachiopod-bivalve facies, while in Roti dominated by ammonites. Jurassic of Timor four 
facies types: (1) Liassic red cephalopod limestones; (2) M Liassic 'Lithiotis fauna' of thick-shelled molluscs 
with Mediterranean affinities in 'Fatu Limestones' at Lelefoei Pass (Bonleo, Mutis Mts.) and Fatu Nimassi 
(where underlain by U Triassic limestone) and Fatu Kenapa: Lithiotis timorensis n.sp., with Pachymegalodus, 
Myophoria, etc. from brown-grey Mytilus limestone (= typical Tethyan; Geyer 1977, Hayami 1984, Krobicki & 
Golonka 2009); (3) Early Malm Aucella (= Malayomaorica) malayomarica at several localities on W and E 
Timor, often 'rock-forming' and aociated with Inoceramus cf. haasti (also known from Roti, Seram, Buru); (4) 
M Liassic dark grey bituminous platy limestone of Ramelau Mts, E Timor, with Rhynchonella, Spiriferina) 
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275. 
(Triassic brachiopods, bivalves and gastropods from Timor- part 2 of 2 (part 1 1921). Paleontological section) 
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(‘A Choristoceras ancestor (Ceratitina, Ammonoidea) from the Norian of Timor’. Norian ammonites from 
'Halstatt-facies' Norian cephalopod limestone of Timor) 
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Snellius Expedition II. Geologie en Mijnbouw 4, 11-12, p. 81-90. 
(online at: https://drive.google.com/file/d/0B7j8bPm9Cse0M0tDX2Uxbnh3cEE/view) 
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(Geological observations from short visits to islands of Obilatu, Kisar and Sibutu with the 1929 Snellius 
Expedition. Kisar (NE of Timor) consists of crystalline schists (incl. amphibolite) with thin cover of elevated 
Quaternary coral reef terraces that are tilted to East) 
 
Kummel, B. (1968)- Scythian ammonoids from Timor. Breviora, Museum Comparative Zoology, Harvard 
University, 283, p. 1-21. 
(online at: www.biodiversitylibrary.org/page/4294222page/308/mode/1up) 
(Description of Lower Triassic ammonites from J. Wanner, H.G. Jonker, etc. collections, all from isolated 
blocks from extremely condensed sections. Many specimens manganese-coated. Mainly addendum to Welter 
(1922) monograph. Incl. Owenites, Prosphingites) 
 
Kutassy, E. (1930)- Triadische Fossilien vom Portugiesischen Timor. Foldtani Kozlony (Bulletin Hungarian 
Geological Society) 60, Budapest, p. 200-209. 
(online at: http://epa.oszk.hu/01600/01635/00383/pdf/EPA01635_foldtani_kozlony_1930_60_01-12.pdf) 
(‘Triassic fossils from Portuguese Timor’. Same paper as Kutassy 1931, below) 
 
Kutassy, A. (1931)- Triadische Fossilien vom Portugiesischen Timor. Verhandelingen Geologisch-
Mijnbouwkundig Genootschap Nederland Kolonien, Geologische Serie 9, p. 49-56. 
(Triassic fossils from Von Loczy 1922 expedition in S part of Portuguese Timor near Suai. Mostly from folded 
deep-water marly limestones. With ammonites, belemnites (Aulacoceras striatus) and pelagic molluscs 
(Daonella indica, Halobia styriaca)  (= most likely Upper Triassic (Carnian-Norian); JTvG) 
 
Kwon, C.W., S.W. Kim, S.I. Park, J. Park, J.H. Oh, B.C. Kim, H.J. Koh & D.L. Cho (2014)- Sedimentological 
characteristics and new detrital zircon SHRIMP U-Pb ages of the Babulu Formation in the Fohorem area, 
Timor-Leste. Australian J. Earth Sciences 61, 6, p. 865-880.  (with supplementary data) 
(Zircon ages from Triassic Babulu Fm deep marine clastics in Fohorem area, Timor-Leste, Neoarchean- 
Triassic, with main age pulses Paleozoic- Triassic (329-256 Ma). Proterozoic major peak at 1878-1857 Ma, 
also at ~1560, 1750, 1830 Ma (results similar to Zobell 2007 data from Savu). Maximum depositional age 
indicated by youngest zircon age peak (~256-238 Ma) is post- early Late Triassic. Babulu Fm in Fohorem area 
initiated as submarine fan lobe and represents distal Gondwana Sequence of Australian margin. Zircon age for 
M Permian trachyandesite in Maubisse Fm (270 ± 3 Ma= E Guadalupian)) 
 
Lakeman, R. (1950)- On the crinoid nature of Timorocidaris sphaeracantha Wanner. Proc. Koninklijke 
Nederlandse Akademie van Wetenschappen, Amsterdam, 53, 1, p. 100-108. 
(Timorocidaris sphaeracantha one of most common fossils in Permian of Timor. Hemispherical fossil, here 
believed to be axillary primibranch of unknown poteriocrinoid, not an echinoid) 
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Group Minerals in ophiolitic chromitites of Timor Leste. In: E.V. Anikina et al. (eds.) 12th Int. Platinum 
Symposium, Inst. Geology and Geochemistry UB RAS, Yekaterinburg, p. 179-180. (Abstract) 
(online at: http://conf.uran.ru/12IPS/12%20IPS%20ABSTRACTS.pdf) 
(Hili Manu peridotites in Manatuto District on N coast of Timor Leste, ~50km E of Dili with ultramafic rocks 
(serpentinised dunites, harzburgites and lherzolites associated with rare rodingites and gabbros) in two 
massifs, separated by amphibolite block. With chromitite bodies and Platinum-Group mineralisation. 
Preliminary PGM Re-Os ages from 0.05 Ga (Subao Highway) to 0.21 Ga (Kerogeol Hill)) 
 
Lay, A., I. Graham, D. Cohen, K. Privat, J.M. Gonzalez-Jimenez, E. Belousova & S.J. Barnes (2017)- 
Ophiolitic chromitites of Timor Leste: their composition, platinum group element geochemistry, mineralogy, 
and evolution. Canadian Mineralogist 55, 5, p. 875-908. 
(Ultramafic rocks at Hili Manu, ∼50 km E of Dili, two ultramafic massifs separated by amphibolite. Chromitite 
bodies at Hili Manu small lenses few m in size. Chromites both high-Cr and high-Al types. Platinum-group 
minerals (laurite, etc.) as inclusions and in fractures in chromite or serpentinite matrix. Peridotite geochemistry 
and chemistry of chrome-spinels suggest formation of Hili Manu peridotite in upper mantle in supra-subduction 
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zone setting, Evolutionary trend for the Hili Manu peridotite from MORB through SSZ to arc setting supports 
interpretation that Hili Manu peridotite is fragment of young oceanic lithosphere from Banda Arc) 
 
Lelono, E.B. (2016)- Palynology of the Permian freshwater deposit in West Timor. Jurnal Geologi dan 
Sumberdaya Mineral (JGSM) 17, 4, p. 231-239. 
(online at: http://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/18/16) 
(Permian Bisane Fm of W Timor dominated by calcareous sandstone with abundant marine crinoid fossils. 
Intercalation of non-calcareous dark shale-siltstone with papery structure, 5m thick, with Permian striate-
bisaccate pollen, incl. Protohaploxypinus samoilovichii and other species (associated with Glossopteris flora), 
Striatopodocarpidites phaleratus, Pinuspollenites globosaccus, Lunatisporites pellucidus, etc. and lack marine 
dinoflagellates. Possibly syn-rift lacustrine deposit) 
 
Lelono, E.B. (2017)- Pollen record of the Permian marine sediments from West Timor. Scientific Contributions 
Oil and Gas (SCOG), Lemigas, 40, 2, p. 75-84. 
(online at: http://journal.lemigas.esdm.go.id/index.php/SCOG/issue/view/12 
(Permian calcareous shale and sandstone at 50m thick Lilana river outcrop (Bisane Fm) with moderate pollen 
recovery (mostly consists of striate and non-striate bisaccates as well as trilete monosaccates). Permian age 
taxa Protohaploxypinus samoilovichi, Lunatisporites pellucidus, Falcisporites australis, Plicatipollenites 
malabarensis and Cannanoropollis janakii. Common marine dinoflagellates Dapsilidium langii and 
Veryhachim reductum and abundant crinoid macrofossils confirm shallow marine paleoenvironment. Common 
Tasmanites green algae in lower part of section suggest potential hydrocarbon source rock) 
 
Lelono, E.B. (2019)- The Gondwanan green alga Tasmanites sp. in the Permian lacustrine deposits of West 
Timor. Indonesian J. on Geoscience (IJOG) 6, 3, p. 255-266. 
(online at: http://ijog.bgl.esdm.go.id/index.php/IJOG/article/view/434/290) 
(Permian lacustrine sediments of W Timor 5m thick non-calcareous black shale with papery structures and 
part of Bisane Fm. Rich but low diversity palynomorphs indicate non-marine environment. >80% of pollen 
assemblages green alga Tasmanites sp., also striate/ non-striate bisaccate pollen and trilete spores, indicating 
Permian age. Tasmanites believed to be source for tricyclic terpanes, a primary source of hydrocarbons) 
 
Lelono, E.B., P. Bohemi, A. Bachtiar, P. Suandhi, B.H. Utomo, H. Ibadurrahman, M. Arifai, A. Yusliandi & Z. 
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exploration concept of hydrocarbon. Proc. 40th Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 
IPA16-642-G, p. 1-12. 
(Discovery of 5m thick non-calcareous black shale with papery structure at Ajobaki Village, Fatunausus High, 
Kapan, Soe (in mud volcano?). Consisting of algae layered with sulphur content. With Late Permian(?) fresh 
water pollen species (incl. Permian Plicatipollenites malabarensis and P. janakii (=Cannanoropollis janakii?) 
and Triassic Protohaploxypinus samoilovichi and Falcisporites australis) and interpreted as lacustrine 
deposits. High maturity (Ro>0.9), TOC up to 24% (NB: Possibly Triassic bituminous shale?: Falcisporites 
australis, Cannanoropollis janakii, P. samoilovichi may occur in Late Permian but primarily Triassic markers. 
Little info on geological context of sample; JTvG)) 
 
Lelono, E.B., D. Kurniadi, K.D. Anggritya & Saidah (2017)- Palynological review of the Permian lacustrine 
sediment in the West Timor. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 2017), Malang, p. 1-6. 
(online at: https://www.iagi.or.id/web/digital/5/2017_IAGI_Malang_Palynological-Review-Of-The-
Permian.pdf) 
(Palynology of new locality of 4m thick non-calcareous black 'paper shale' in central W Timor interpreted as 
Late Permian lacustrine deposit. High abundance but low diversity of palynomorphs. Tasmanites-green algae 
>80% of pollen assemblage; rest assemblage striate and non-striate bisaccate and trilete spore, characterising 
Permian age. Tasmanites blooms interpreted as lake supplied with meltwater from surrounding glaciers. 
Tasmanites algae potential hydrocarbon source (NB: Tasmanites commonly viewed as pelagic marine algae, 
common in higher latitudes? (e.g. Barentsz Sea M Triassic marine oil shales with Tasmanites blooms and 
common Daonella bivalves; Vigran et al. 2008; JTvG). No details on locality) 
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(online at: http://journal.lemigas.esdm.go.id/index.php/SCOG/article/view/529/297) 
(Bisane Fm sandstones-shales in W Timor outcrops with mica and abundant crinoids and up to 5m thick non-
calcareous dark shale-siltstone with papery structure and rich in sulfur. Permo-Triassic ages indicated by 
striate-bisaccate pollen, incl. Protohaploxypinus samoilovichii, P. fuscus, P. goraiensis (= from Glossopteris 
plants), Striatopodocarpidites phaleratus, Pinuspollenites globosaccus, Lunatisporites pellucidus, also non-
striate Falcisporites australis, Samaropollenites speciosus, etc. Trilete-monosaccate spores of Plicatipollenites 
malabarensis and Cannanoropollis janakii in non-calcareous shale samples Permian or older age. Marine 
dinoflagellates in calcareous samples (incl. Dapsilidinium langii, Dingodinium jurassicum) suggest marine 
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(Abbreviated version of Lelono et al. 2016, above, on freshwater synrift facies in Permian Bisane Fm with 44 
palynomorph species of Falcisporites superzone) 
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Timor Barat. Lembaran Publikasi Minyak dan Gas Bumi (Lemigas) 50, 2, p. 2-8. 
(online at: https://journal.lemigas.esdm.go.id/index.php/LPMGB/article/view/715) 
('Hydrocarbon potential of Pre-Tertiary sediments of the Atambua area, West Timor'. Atambua area with 
many hydrocarbon seeps. Permian shale of Bisane Fm and Triassic clay of Aitutu Fm considered to be source 
rocks, Permian and Jurassic sandstone potential reservoirs, Jurassic of Wailuli Fm clay potential seal) 
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(Earth’s youngest supra-subduction zone-type ophiolitic fragments are exposed along outer Banda Arc, from N 
Timor (Ocussi, Atapupu) to Moa island. Zircon U-Pb ages from dolerites, gabbros, spilites and plagiogranites 
and geochemical data indicate short time span (~10- 8 Ma) for magmatic sequence with boninitic and tholeiitic 
arc compositions. Timor ophiolite interpreted as part of infant Banda arc-forearc complex, which formed with 
opening of N Banda Sea and subsequent arc collision with irregular Australian continental margin. These 
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orogenesis and mark onset of collision zone magmatism) 
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(online at: https://www.lneg.pt/wp-content/uploads/2020/11/CG19-08-0212-VLisboa.pdf) 
(Bobonaro melange synorogenic deposit with wide variety of unsorted blocks in scaly clay matrix. 
Mineralogical and geochemical characterization of silt and clay matrix suggest dominant metasedimentary 
source and small intermediate- felsic contribution; mafic input is residual) 
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van Wetenschappen, Amsterdam 18, p. 415-430. 
(online at: https://dwc.knaw.nl/DL/publications/PU00012518.pdf) 
(Manganese nodules in Triassic and Jurassic deposits of C-E Kalimantan, Timor and Roti, often associated 
with radiolaria, interpreted as abyssal oceanic deposits, 'deposited in deepest parts of Mesozoic Tethys 
geosyncline') 
 
Molengraaff, G.A.F. (1917)- De Timorexpeditie en hare palaeontologische resultaten. Handelingen 16th 
Nederlandsch Natuur- Geneeskundig Congres, 's-Gravenhage 1917, p. 245-256. 
(online read only at: http://babel.hathitrust.org/cgi/pt?id=uc1.b3093405;view=1up;seq=885) 
(‘The Timor Expedition and its paleontological results’. Summarizing results of expeditions by Molengraaff and 
Wanner 1911-1912 and H.G. Jonker in 1915. Collected well-preserved, rich, mainly shallow marine Permian 
faunas, particularly rich in crinoids and blastoids, and also ammonites. Also thin Triassic and Jurassic deep 
sea deposits on Timor and Roti with manganese nodules and radiolarians, formed in very deep water, very far 
from landmasses. Upper Triassic faunas remarkably similar to rocks from Alps and Himalyas) 
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Molengraaff, G.A.F. (1920)- Mangaanknollen in Mesozoische diepzee-afzettingen van Nederlandsch Timor. 
Verslagen Koninklijke Akademie van Wetenschappen, Amsterdam, Wis- en Natuurkundige Afdeeling, 29, p. 
677-692. 
('Manganese nodules in Mesozoic deep-sea deposits of Dutch Timor, etc. Dutch version of Molengraaff (1921)) 
 
Molengraaff, G.A.F. (1921)- On manganese nodules in Mesozoic deep-sea deposits of Dutch Timor with a 
preliminary communication on fossils of Cretaceous age in those deposits by L.F. de Beaufort. Proc. 
Koninklijke Nederlandse Akademie van Wetenschappen, Amsterdam, 23, 7, p. 997-1012. 
(Online at: https://dwc.knaw.nl/DL/publications/PU00014760.pdf) 
(Several meters of deep-marine red clays with manganese nodules sampled by H.G. Jonker in 1916 from Noil 
Tobee river, 4.5 km ENE of Niki-Niki. Red clays conformably overlie thin-bedded Late Triassic limestone with 
Halobia. Partly dissolved Elasmobranchii shark teeth similar to English Chalk species, suggesting Cretaceous 
age (not clear if contact is tectonic or represents Jurassic hiatus in condensed deep water series; JTvG)) 
 
Moniz, C.C., K. Kawamura, M. Elias, G.G. Aparício de Oliveira & A.E. Alves (2023)- Characteristics of 
detailed lithology and large-scale landslides of the Bobonaro Melange (Bobonaro scaly clay) at Balibo- Leolima 
area, West Timor-Leste. Timorese Academic J. Science and Technology 5, p. 118-124. 
(online at: http://fect.untl.edu.tl/tajst_article-97-tp.html) 
((E Pliocene?) Bobonaro melange in E Timor prone to landslide hazards. In Balibo- Leolima area in W Timor-
Leste Bobonaro generally overlain by (Pleistocene) Baucau Limestone). Not much new) 
 
Morgan, R.F. (2015)- Three new species of Deltoblastus Fay from the Permian of Timor. PLoS One 10, 6, 
e0127727, p. 1-9. 
(online at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4465186/) 
(Review of 15 species of blastoid genus Deltoblastus, with introduction of 3 new species, based on material 
from Basleo, etc. (now in Waco and London museum collections)) 
 
Morrison, E.C. (2025)- Structural analysis of the Aileu Metamorphic Complex and the Laclo Fault of Timor 
Leste, Banda arc-continent collision. M.Sc. Thesis, Department of Geological Sciences, Brigham Young 
University, Provo, Utah, USA, Theses and Dissertations 10862, p. 1-173. 
(online at: https://scholarsarchive.byu.edu/etd/10862/) 
(Structural analysis of intensely deformed Aileu Metamorphics along N coast of Timor Leste. Protoliths likely 
M-L Permian Maubisse Fm, metamorphosed in Late Miocene? (much younger metamorphism than Lolotoi 
Metamorphics of Banda Terrane). High grade parts of Aileu Complex bound to S by Laclo fault (instrumental 
in exhumation of Aileu Complex by normal faults with top-down-to-S oblique slip). At  ~12-10 Ma thrusting of 
Banda forearc nappe (Banda Terrane) over Aileu/Maubisse plateau, ~10-5 Ma opening of S Banda Basin, 
exhumation of Aileu metamorphic rocks by Laclo fault, simultaneous with thrusting of Aileu/Maubisse nappe 
over Gondwana and Passive margin sequences. Etc.)) 
 
Muhammad, F., I.G.B.E. Sucipta & M.G Sagara (2017)- Origin and tectonic emplacement of mylonitized 
peridotite in Hili Manu Area, Timor Leste. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 2017), 
Malang, p. 1-6. 
(online at: https://www.researchgate.net/publication/368636978_Origin_and_Tectonic_Emplacement_of_ 
Mylonitized_Peridotite_in_Hili_Manu_Area_Timor_Leste) 
(Hili Manu oceanic peridotite body in N Timor Leste is spinel lherzolite peridotite with mylonitic structures. 
Geothermobarometry from exsolution lamellae of pyroxenes indicate peridotite formed at 1190°C and 8.5 kb 
(850 MPa). Rocks mylonitized at 964- 1092°C and 4.9-5.7 kb (490-570 MPa). Metamorphism of underlying 
Permian Aileu Fm increases toward base of peridotite (= metamorphic sole during peridotite emplacement)) 
 
Mulder, E. & J.W.M. Jagt (2019)- Globidens(?) timorensis E. Von Huene, 1935: not a durophagous mosasaur, 
but an enigmatic Triassic ichthyosaur. Neues Jahrbuch Geologie Palaontologie, Abhandlungen 293, 1, p. 107-
116. 
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(Three isolated sauropsid tooth crowns described from Timor in 1935 by Erika von Huene, who tentatively 
attributed them to new species of Late Cretaceous mosasaurid Globidens(?) timorensis. However, these are not 
from Late Cretaceous mosasaurs, but from Triassic ichthyosaurian) 
 
Mulhadiono & B. Simbolon (1988)- Preliminary account of the petroleum potential of Timor Island. Proc. 17th 
Annual Conv. Indonesian Petroleum Association (IPA), Jakarta, 1, p. 89-110. 
(Overview of Timor geology, accepting Asian origin of Mutis-Palelo, Maubisse and N Coast thrust complexes. 
Main deformation phase between Late Eocene- earliest Miocene. 21 wells drilled in E Timor, Metai 1 and Taci 
with minor oil tests. Various source formations present, but reservoir quality may be poor) 
 
Muller, S. (1844)- Bijdragen tot de kennis van Timor en enige andere naburige eilanden. In: Temminck, C.J. 
(ed.) Verhandelingen over de natuurlijke geschiedenis der Nederlandsche overzeesche bezittingen door de leden 
der Natuurkundige Commissie in Indie en andere schrijvers, 1, Land en Volkenkunde, Leiden, p. 129-320. 
(online at: https://ia802907.us.archive.org/2/items/verhandelingeno00temm/verhandelingeno00temm.pdf) 
(‘Contributions to the knowledge of Timor and some neighboring islands’. Early naturalist descriptions of West 
Papua from Muller’s 1828-1830 Triton Expedition) 
 
Munasri (1998)- Early Cretaceous radiolarian biostratigraphy of the Nakfunu Formation, the Kolbano area, 
West Timor, Indonesia. Ph.D. Thesis, University of Tsukuba, Japan, No. 1869, p.    (Unpublished) 
(Berriasian-Aptian cherts and mudstone from Kolbano area of SW Timor contain radiolarians from two 
different climates: (1) southern high latitudes and (2) low latitude/ tropics) 
 
Munasri, T.R. Charlton, M. Guterres & D. Gandara (2024)- Late Jurassic and Early Cretaceous radiolarian age 
determinations from Timor-Leste. Berita Sedimentologi 50, p. 26-50. 
(online at: https://journal.iagi.or.id/index.php/FOSI/article/view/455/434) 
(Radiolaria studied from two formations in Timor-Leste: (1) Late Jurassic (M Oxfordian- M Kimmeridgian) 
‘Tethyan’ assemblage at base of Suai Loro-1 petroleum exploration well near Suai in SW corner of Timor-Leste 
(Timor Oil, 1971); (2) Early Cretaceous (late Valanginian-Hauterivian) radiolaria from outcrop of radiolarian 
cherts, sandstones and red shales in Caraulun river River, S of Samé in south-central Timor-Leste (assigned to 
Wai Bua Fm;, equivalent to Nakfunu Fm in West Timor)) 
 
Munasri & A.H. Harsolumakso (2020)- Late Cretaceous radiolarians from the Noni Formation, West Timor, 
Indonesia. Berita Sedimentologi 45, p. 5-18. 
(online at: https://journal.iagi.or.id/index.php/FOSI/article/view/426/401) 
(Cenomanian-Turonian ‘Tethyan’ radiolarian fauna from chert sample of Noni Fm from Miomaffo District 
(generally viewed as part of allochthonous ‘Banda Terrane’ complex). Radiolarian faunas close resemblance to 
S Sulawesi and different from age-equivalent faunas in ‘autochthonous’ distal NW Australian margin deposits 
in southern foldbelt of West Timor (Kolbano accretionary complex) and Timor Leste (Viqueque), which contain 
common ‘non-Tethyan’, cooler water radiolaria) 
 
Munasri & K. Sashida (1999)- Tethyan and non-Tethyan Early Cretaceous radiolarian fauna from West Timor, 
Indonesia. In: H. Darman & F.H. Sidi (eds.) Tectonics and sedimentation of Indonesia, FOSI-IAGI-ITB 
Regional Seminar to commemorate 50th anniversary of Van Bemmelen's Geology of Indonesia, Bandung 1999, 
p. 88-91. 
(Radiolaria in E Cretaceous Nakfunu Fm of Kolbano accretionary complex of southern W Timor indicate trend 
of increasing number of Tethyan species, reflecting N-ward motion of N Australian continental slope: (1) 
Berriasian- E Valanginian mainly non-Tethyan taxa of Parvicingula, Crytocapsa, etc. (Circum-Antarctic cold-
water faunas?); (2-3) Late Valanginian- E Barremian both Tethyan and non-Tethyan taxa; (4) E Aptian 
Tethyan taxa only (Dictyomitra pseudoscalaris, Stichomitra spp., etc.)) 
 
Munasri & K. Sashida (2018)- Tethyan and non-Tethyan Early Cretaceous radiolarian faunas from West Timor, 
Indonesia: paleogeographic and tectonic significance. Earth Evolution Sciences (University of Tsukuba) 12, p. 
3-12. 
(online at: https://tsukuba.repo.nii.ac.jp/record/45848/files/EES_12-3.pdf) 
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(Abundant and well-preserved E Cretaceous radiolaria in calcilutites and shales of Nakfunu Fm, Kolbano area, 
southern W Timor, in accretionary complex. Radiolarian faunas similar to ODP Leg 123- Site 785 from Argo 
Abyssal Plain. Four assemblages of Berriasian- E Aptian age, with trend from non-Tethyan to Tethyan affinities 
in progressively younger strata. Frequent and random repetition of radiolarian assemblages reflect imbrication 
of beds. Faunas derived from southerm paleolatitude origin, influenced by Circum-Antarctic current) 
 
Nahar, R.N.F.A., A.J. Widiatama, L.D. Santy, W.E.M. Puteri, A. Damanik, Z. Zulfiah & R. Kapid ((2021)- 
Biostratigrafi nanofosil gampingan dan lingkungan pengendapan Formasi Ofu selama Neogen. J. Science and 
Application Technology (JSAT) 5, 2, p. 348-352. 
(online at: https://journal.itera.ac.id/index.php/jsat/article/view/383/187) 
(‘Post-collisional’ Ofu marls in SW Timor with nannofossils of zones NN10-NN11 (Tortonian-Messinian) (older 
and younger beds not well defined? JTvG) 
 
Nano, J., D.W. Haig, E.O. Fraga, M. Soares, I.S. Barros, E. McCartain & P. Baillie (2024)- Debris-slides, 
olistoliths and turbidites: keys to understanding the tectonostratigraphic affinities of a terrane block in a young 
orogenic belt, Timor-Leste. J. Geological Society, London, 181, 1, jgs2023-079, p. 1-17. 
(Matebian Range one of largest mountains in Timor Leste orogenic belt, previously mapped as Lower Miocene 
Cablac Limestone and regarded as allochthonous Banda Terrane. New analyses show disjunct stratigraphy, 
from Lower Jurassic- lowest Miocene. Reconstruction of changes in provenance through time, mainly from 
identifications of clasts in conglomerates, suggests terrane progression from N margin of Gondwana to 
southern Sundaland margin (Asia) and then back to NW margin of Australian continent. Substantial episodes of 
uplift, particularly during M Eocene and Late Oligocene. Youngest unit (Late Oligocene-earliest Miocene) 
deposited adjacent to rapidly rising S Sundaland, very different from that on coeval Australian margin) 
 
Nakazawa, K. & Y. Bando (1968)- Lower and Middle Triassic ammonites from Portuguese Timor 
(Paleontological study of Portuguese Timor 4). Memoirs Faculty of Science, Kyoto University, Ser. 4, Geology 
and Mineralogy, 34, 2, p. 83-114. 
(online at: https://repository.kulib.kyoto-
u.ac.jp/dspace/bitstream/2433/186548/1/mfskugm%20034002_083.pdf) 
(First report on E-M Triassic (U Scythian- Lw Anisian) ammonites from Timor Leste. from cephalopod 
limestones in 3 localities: (1) in N (W of Manatuto; area of mixed Triassic and Permian 'Fatu Limestones', SE 
of area of amphibolites/ serpentinite); (2) in S (N and SE of Pualaca= near Nogami 1963 Permian fusulinid 
locality; with M and Late Triassic 'Fatu limestones') and (3) in E (Tutuala; Late Triassic). Sixteen species incl. 
Dieneroceras dieneri, Anasibirites multiformis, Meekoceras spp., Procarnites, Leiophyllites timorensis, etc. 
With listings of associated conodonts) 
 
Nguyen, N., B.G. Duffy, J. Shulmeister & M.C. Quigley (2012)- Rapid Pliocene uplift of Timor. Geology 
(GSA) 41, 2, p. 179-182. 
(online at: https://www.researchgate.net/publication/244989087_Rapid_Pliocene_Uplift_of_Timor) 
(Palynology of 34 samples of Pliocene turbidites-marls from type section of 200m thick Viqueque Fm of E 
Timor. From ~4.5- 3 Ma palynomorphs mainly from Australia and New Guinea (Casuarina, Eucalyptus, etc.), 
with increasing swamp and mangrove elements from emerging proto-Timor. After ~3.1 Ma pollen and charcoal 
track rapid uplift of Timor with progressive appearance of montane and dry, lee-side floristic elements. E-M 
Pliocene uplift rates of 0.5-0.6 mm/yr increased to 2-5 mm/yr in latest Pliocene) 
 
Nicoll, R.S. (1999)- Triassic conodont faunas from Australia and Timor. In: H. Yin & J. Tong (eds.) Proc. Int. 
Conf. Pangea and the Paleozoic- Mesozoic transition, Wuhan 1999, China University Geoscience Press, p. 140-
141. (Abstract only) 
(Conodonts at various horizons in Timor Triassic similar to Australia NW shelf margin) 
 
Nicoll, R.S. & C.B. Foster (1998)- Revised biostratigraphic (conodont-palynomorph) zonation of the Triassic of 
Western and northwestern Australia and Timor. In: P.G. & R.R. Purcell (eds.) The sedimentary basins of 
Western Australia 2. Proc. Petroleum Exploration Society Australia (PESA) Symposium, Perth, 2, p. 129-139. 
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(Studies of relationships between conodont faunas and spore-pollen and dinocyst palynofloras from W 
Australian margin and Timor have revised calibration of Australian Triassic palynomorph zones and stage 
terminology. Wombat-Timor Trough (newly defined) is axis of sedimentation on NW Shelf in Triassic) 
 
Niermann, H.T. (1975)- Polycoeliidae aus dem Oberperm von Basleo auf Timor. Munstersche Forschungen 
Geologie und Palaontologie 37, p. 131-225. 
(‘Polycoeliidae from the Upper Permian of Basleo on Timor’. Taxonomic revision of family of early Late 
Permian solitary rugose corals, based on 490 specimens collected by H. Ehrat in 1927, and building on Gerth 
(1921) and Koker (1924). 25 species (13 new), 10 new subspecies. No stratigraphy or locality information) 
 
Nieuwenkamp, W.G.J. (1919)- Bezoek aan eenige slijkvulkanen op Kambang en Semaoe (West-Timor). 
Tijdschrift Koninklijk Nederlands Aardrijkskundig Genootschap 36, p. 488-492. 
(online at: https://resolver.kb.nl/resolve?urn=MMUBA13:001665001:pdf) 
('Visit to some active mud volcanoes on Kambang and Semau, West Timor'. Over 150m high composite mud 
volcanoes. Nothing on rock inclusions) 
 
Niko, S., T. Nishida & K. Nakazawa (2000)- Orthoconic cephalopods from the Lower Permian Atahoc 
Formation in East Timor. Paleontological Research (Palaeontological Society of Japan) 4, 2, p. 83-88. 
(online at: www.palaeo-soc-japan.jp/download/PR/PR4-2.pdf) 
(Three species of orthoconic cephalopods described from Lower Permian Atahoc Fm in Cribas area, E Timor 
(Mooreoceras sp., Atahococeras timorense), signifying Late Paleozoic non-ammonoid cephalopod fauna at N 
margin of Gondwana near Sakmarian-Artinskian boundary) 
 
Nogami, Y. (1963)- Fusulinids from Portuguese Timor (Palaeontological study of Portuguese Timor 1). 
Memoirs Faculty of Science, Kyoto University, Series Geology and Mineralogy, B30, 2, p. 59-68. 
(online at: https://repository.kulib.kyoto-u.ac.jp/dspace/bitstream/2433/258257/1/mcsuk-b_30_2_59.pdf) 
(Four E Permian fusulinid species from two localities in Timor Leste:(1) yellowish linestone with basaltic 
fragmens at SE foot of Fatu Auveon, 2km NW of Pualaca in C East Timor, with Schwagerina nakazawae n.sp., 
Codonofusiella weberi and Parafusulina; (2) white bedded Iimestone N of Hato-Builico in W part of E Timor 
with poor Triticites sp, indet. Samples collected by Nakazawa in 1961) 
 
Nogami, Y. (1968)- Trias-Conodonten von Timor, Malaysien und Japan (Palaeontological study of Portuguese 
Timor 5). Memoirs Faculty of Science, Kyoto University, Series Geology and Mineralogy, 34, 2, p. 115-136. 
(online at: https://repository.kulib.kyoto-
u.ac.jp/dspace/bitstream/2433/186547/1/mfskugm%20034002_115.pdf) 
('Triassic conodonts from Timor, Malaysia and Japan'. Seven conodont faunas recognized in Triassic of 
Malaysia, Timor and Japan. Conodonts from Timor from samples collected by Nakazawa of ammonoid-bearing 
limestone of Lacon River, Manatuto District, Timor Leste, mainly Middle Triassic age. Includes description of 
new species Gondolella timorensis (now assigned to Chiosella; JTvG), a worldwide marker species for Lower 
Anisian (base of M Triassic). Malaysian material from Kodiang Lst probably all Late Triassic in age (specimen 
of Pl. 8, fig. 8 assigned to late Carnian Epigondolella primitia by Mosher (1973)) 
 
Nurhidayati, A.U. & B.H. Utomo (2021)- Sedimentation in syn-rift set of Austalia continent series in east part 
of West-Timor, East Nusa Tenggara. Proc. International Conference Ocean and Earth Sciences, Jakarta 2020, 
IOP Conference Series: Earth and Environmental Science 789, 012046, p. 1-10. 
(online at: https://iopscience.iop.org/article/10.1088/1755-1315/789/1/012046) 
(Rifting in W Timor basin in Late Permian-Jurassic, and initial sediments deposited in terrestrial facies; 
deepening to deep marine during Triassic and Jurassic. Post-rift in Cretaceous-Miocene, with deep marine 
sediment (wishing it was that simple; JTvG)) 
 
Nutzel, A. (2007)- Cephalopoden (Ammoniten, Nautiliden und Aulacoceras) aus der Trias von Timor 
(Indonesien). Freunde Bayerischen Staatssammlungen Palaontologie Historische Geologie, Munchen, 
Jahresbericht 2006 und Mitteilungen 35, p. 32-34. 
('Cephalopods (ammonites, nautilids and Aulacoceras) from the Triassic of Timor, Indonesia') 
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Nutzel, A., A. Kaim, H. Bucher, R. Veit, M. Hautmann, H. Hagdorn & R. Jattiot (2014)- Late Early Triassic 
benthic communities from Timor and their significance for the recovery from the end-Permian mass extinction 
event. Proc. Conf. GeoFrankfurt 2014, 1p.   (Abstract only)        (online at: 
www.researchgate.net/publication/268801514_Late_Early_Triassic_benthic_communities_from_Timor_and_th
eir_significance_for_the_recovery_from_the_end-Permian_mass_extinction_event) 
(Neogene melange near Baun, W Timor, known for blocks of Triassic cephalopod limestones, very rich in well-
preserved ammonites. Most are Late Triassic age (Norian) some E Triassic (Smithian, Spathian). E Triassic 
benthic fauna dominated by diverse gastropods (15 species), incl. naticopsids and bellerophontoids)  
 
Orchard, M.J. (1994)- Conodont biochronology around the Early-Middle Triassic boundary: new data from 
North America, Oman and Timor. Memoires de Geologie (Lausanne) 22, p. 105-114. 
(online at: https://www.unil.ch/files/live/sites/iste/files/shared/X.Library/Memoirs%20of%20Geology/22%20-
%20Guex%20(1994%20-%20entire%20volume).pdf) 
(Includes discussion of Triassic conodonts in matrix around ammonites from 'Hallstatt-facies' limestone block 
of Timor, from which Tozer (1994) described ammonites. Common Chiosella timorensis and fewer 
Gladiogondolella tethydis, suggest E Anisian (M Triassic) age. Simillar to assemblages from Oman and Chios 
(Base C. timorensis (Nogami) appears to be reliable conodont marker for E-M Triassic boundary; JTvG)) 
 
Ormeling, F.J. (1957)- The Timor problem: a geographical interpretation of an underdeveloped island. Wolters, 
Groningen, 284p. 
(General geographic study of Timor) 
 
Osberger, R. (1954)- Contribution to the geology of Timor. IV. Notes on Plio-Pleistocene corals of Timor. 
Indonesian J. Natural Science (Majalah Ilmu Alam untuk Indonesia) 110, p. 80-82. 
(On corals from uplifted Plio-Pleistocene reef terraces near Lalan Asu, collected by De Waard expedition. 
Material generally poorly preserved) 
 
Ota, T. & Y. Kaneko (2010)- Blueschists, eclogites, and subduction zone tectonics: insights from a review of 
Late Miocene blueschists and eclogites, and related young high-pressure metamorphic rocks. Gondwana 
Research 18, 1, p. 167-188. 
(Review of formation and exhumation of Late Miocene blueschist and eclogite belts, including Timor-Tanimbar 
blueschist belt and world's youngest coesite- bearing eclogite in PNG) 
 
Pakuckas, C. & G. von Arthaber (1928)- Nachtrag zur Mittel- und Obertriadischen Fauna der Ammonoidea 
trachyostraca C. Dieners aus Timor. In: H.A. Brouwer (ed.) 2e Nederlandsche Timor-Expeditie VI, Jaarboek 
Mijnwezen Nederlandsch-Indie 56 (1927), Verhandelingen 2, p. 143-218. 
(Addendum to Diener (1922) work on thousands of M- Late Triassic ammonites, by student and associate of C. 
Diener in Vienna. Ammonites collected from loose blocks in W Timor by the 1916 H.G. Jonker Timor 
expedition. Anisian- Carnian and probable Rhaetian assemblages, most of them similar to ‘Halstatter Facies’ 
of Mediterranean Province) 
 
Panjaitan, S. & S. Hutubessy (1997)- Analisis tektonik berdasarkan paleomagnetik di daerah Timor-Timur. 
Jurnal Geologi dan Sumberdaya Mineral (JGSM), 7, 70, p. 19-27. 
('Tectonic analysis of East Timor area based on paleomagnetic data'. Declination/ inclination results from 
'allochthonous' and 'parautochthonous' outcrops mainly along traverse S of Dili rather variable: (1) Permian 
Aileu Fm 6°/-31° and 126°/48° (interpreted as deposited at latitude 29°N), (2) Late Permian Cribas Fm 150°/ 
50 (deposited at 30.7°N), (3) Permian- Triassic Maubisse Fm 220°/44° (deposited at 25.7°N), (4) Late Triassic 
Aitutu Fm 295°/-54°(deposited at 34.5°S) and (5) Jurassic Wailuli Fm 18°/-22° (deposited at 11.4°S). In Late 
Triassic Timor was still close to Australian continent, in Jurassic already started to make move to N) 
 
Panjaitan, S. & S. Hutubessy (2004)- Pembentukan formasi batuan di Pulau Timor ditinjau dari data 
paleomagnet dan gayaberat. Jurnal Sumber Daya Geologi (JSDG) 14, 1 (145), p. 55-68. 
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('Formation of Timor island rock formations as observed from magnetic and gravity data'. Contribution to 
Asian vs. Australian origin of Timor rock units: Permian Aileu Fm formed at paleolatitude 48º N, Cribas Fm at 
~31º N, Maubisse Fm at 25º N, all far N of equator and at S edge of Asian continent. Plate moved S since 
Triassic to form thrust sheets in Timor Island. Triassic Aitutu Fm formed at ~34º S and Jurassic Wailuli Fm at 
~11º S, both far S of equator and part of Australian continent. Collision between Allochthon and Para-
Autochthon rocks seen on 150 mgal negative Bouguer anomaly, in which Australian continent plate with density 
of 3.0 gr/cm³ subducted and depressed under Banda Sea plate) 
 
Park, S.I., H.J. Koh, S.W.Kim, Y.H. Kihm (2014)- The occurrence and origin of a syn-collisional melange in 
Timor. Economic and Environmental Geology (Korean Soc. Economic Environmental Geology). 47, 1, p. 1-15. 
(online at: http://ocean.kisti.re.kr/downfile/volume/kseeg/JOHGB2/2014/v47n1/JOHGB2_2014_v47n1_1.pdf) 
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Zone). Sandstones of turbidite origin, rich in plant debris and volcanic lithic grains. Palynological material 
variable preservation, suggesting complex pre-burial history and long distance transport. Presence of 
prasinophytes suggests anoxic depositional settings. Same age as Carnian- E Norian sandstones in wells from 
Sahul Shoals and Ashmore Reef areas of Bonaparte Basin (but do not elaborate on similarities/ differences)) 
 
Peyrot, D., D.W. Haig, D. Mantle, P.  Baillie, A. Mory, M. Keep, J. Soares, J. Scibiorski & J. Backhouse 
(2025)- Palynology from the Foura Sandstone type section, Timor-Leste, and Late Ladinian-Carnian (Middle–
Upper Triassic) vegetation reconstruction from NW Australia. Review Palaeobotany Palynology 338, 105346, 
p. 
(manuscript text online at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5131955) 
(Rich palynoloflora assemblages of volcaniclastic turbiditic Foura Sandstone Member in Babulu Fm in Timor-
Leste. Correlates with U Ladinian- Carnian upper Staurosaccites quadrifidus–?lower Samaropollenites 
speciosus spore-pollen zones of Australia. High diversity conifer pollen indicates ‘Onslow’ paleobiogeographic 
floral belt (= rel. warm Tethyan margin Triassic assemblage)). 
 
Pires, J., E.A. Subroto & A.H.P. Kesumajana (2024)- Studi geokimia organik batuan sedimen berumur Trias di 
Cekungan Maliana, Timor-Leste: tinjauan awal kemungkinan sebagai batuan induk. Lembaran Publikasi 
Minyak dan Gas Bumi (LPMGB) Lemigas, 58, 1, p. 26-36. 
(online at: https://journal.lemigas.esdm.go.id/index.php/LPMGB/article/view/1614) 
(‘Organic geochemical studies of Triassic sedimentary rocks in the Maliana Basin, Timor-Leste: a preliminary 
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Panthalassa faunas and suggest rel. warm water conditions in Triassic) 
 
Sashida, K., S. Adachi, K. Ueno & Munasri (1996)- Late Triassic radiolarians from Nefokoko, west Timor, 
Indonesia. In: H. Noda & K. Sashida (eds.) Professor H. Igo Commemorative volume on Geology and 
Paleontology of Japan and Southeast Asia, Gakujyutsu Tosho Insatsu, Tokyo, p. 225-234. 
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(Specialist discussion of Permian platycrinitid crinoids from Artinskian-Roadian of Basleo area, West Timor) 
 
Schoor, D.I.E., S.K. Donovan & G.D. Webster (2020)- Camptocrinus Wachsmuth & Springer or 
Neocamptocrinus Willink? Distinctive crinoid columnals from the Permian of Timor. Alcheringa 44, 1, p. 56-
63. 
(online at: https://www.researchgate.net/publication/335811578_Camptocrinus_Wachsmuth_Springer_or_ 
Neocamptocrinus_Willink_Distinctive_crinoid_columnals_from_the_Permian_of_Timor) 
(Discussion of generic attribution of Camptocrinus indoaustralicus Wanner from Tethyan Permian of Timor 
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3; JTvG)) 
 
Shimizu, D. (1966)- Permian brachiopod fossils of Timor (Palaeontological study of Portuguese Timor, 3). 
Memoirs Faculty of Science, Kyoto University, Ser. B, Geology and Mineralogy, 32, 4, p. 401-427. 
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Triassic-Jurassic Aitutu and Wailuli Fms) 
 
Siwindono, T., B. Manumayoso, D. Priambodo & R.P. Yudantoro (1997)- Mesozoic exploration target in East 
Timor, Indonesia. 15th World Petroleum Congress, Beijing 1997, p.   (Abstract only 
(Suai-Betano block in S part of Timor Leste. Permian- E Miocene generally in thrust structures, post-collision 
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Smith, J.P. (1927)- Permian ammonoids of Timor. In: H.A. Brouwer (ed.) 2e Nederlandsche Timor-Expeditie 
1916, IV, Jaarboek Mijnwezen Nederlandsch-Indie 55 (1926), Verhandelingen 1, p. 1-58. 



Bibliography of Indonesia Geology, Ed. 8.0        www.vangorselslist.com      2026 205 

(Ammonoid material from 1916 Jonker expedition to Timor. Timor has richest Permian ammonoid fauna in 
world, in both species and abundance. Especially rich in Cyclolobidae and Medlicottiidae and rel. poor in 
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shale-marl-limestone succession at Toempa Sili, NW of Bebalain) 
 
Springer, F. (1926)- Unusual forms of fossil crinoids. Proc. United States National Museum 67, 5, p. 1-137. 
(online at: https://repository.si.edu/handle/10088/15695) 
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Timor fold-thrust belt. Before synorogenic basins experienced uplift from >1 km below sea level at 3.4-3.0 Ma, 
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Tatzreiter, F. (1980)- Neue trachyostrake Ammonoideen aus dem Nor (Alaun 2) der Tethys. Verhandlungen 
Geologischen Bundesanstalt Wien 1980, 2, p. 123-159. 
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pre-dates active accretionary wedge at base of Timor Trough) 
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(U Sakmarian). Also description of Artinskian Paraperrinites subcumminsi (Haniel) (originally Cyclolobus 
subcumminsi) from Bitauni) 
 
'T Hoen, C.W.A.P. & L.J.C. van Es (1926)- De opsporingen naar delfstoffen op het eiland Timor. Jaarboek 
Mijnwezen Nederlandsch-Indie 54 (1925), Verhandelingen 2, p. 1-80. 
(online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB31:046886000:00001) 
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Natica klipsteini and Allocosmia. Species identical to Hallstatt Limestone in Northern Calcarous Alps of 
Austria) 
 
Tjia, H.D. (1961)- Anatomites brochiiformis Welter var. rotundata. Proceedings Institut Teknologi Bandung 
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ution_taxonomy_paleobiogeography_and_paleoecology) 
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(Lower Permian conodonts from samples collected by Jonker expedition near Bitauni in 1916 and SW Mutis 
region by De Roever in 1937. Important constituent of fauna is Vjalovognathus shindyensis) 
 
Van Doorninck, N.H. (1940)- Over een rapport van een exploratie in Portugueesch Timor. Geologie en 
Mijnbouw 2, 7, p. 145-148. 
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Van Eykeren, H. (1942)- Microblastus gen. nov. und einige andere neue permische Blastoideen von Timor. 
Neues Jahrbuch Mineralogie Geologie Palaontologie, Beilage-Band 86B, p. 282-298. 
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reworked serpentinite and metamorphics, suggesting metamorphism/ophiolite obduction on Leti island took 
place in post-Early Permian (therefore not Australian continental crust basement) but before latest Oligocene 
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(online at: (online at: https://www.delpher.nl/nl/boeken/view?identifier=MMKB31:046047000:00009) 
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(online at: https://www.mdpi.com/2076-3263/14/12/338) 
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Basleo, W Timor) 
 
Von Huene, E. (1935)- Mosasaurier-Zahne von Timor. Zentralblatt Mineralogie Geologie Palaontologie, B, 10, 
p. 412-416. 
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https://dn720806.ca.archive.org/0/items/palaeontographica-supplementbaende_1955_4_3/palaeontographica-
supplementbaende_1955_4_3.pdf) 
(‘The genera Verbeekiella Penecke, Timorphyllum Gerth, Wannerophyllum n. gen., Lophophyllidium Grabau 
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Alpine/ Tethyan affinities of the Late Triassic bivalves and ammonites of Seram and Timor) 
 
Wanner, J. (1910)- Uber eine merkwurdige Echinodermenform aus dem Perm von Timor. Zeitschrift Induktive 
Abstammungs Vererbungslehre 4, p. 123-142. 
('On a remarkable echinoderm from the Permian of Timor'. Detailed description of anatomy of Permian 
blastoids Timorechinus spp. from E of Nikiniki and comparison to Schizoblastus permicus) 
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Aulacoceras (A. timorense n.sp.)) 
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Wanner, J. (ed.) (1914-1929)- Palaontologie von Timor. Schweizerbart Verlag, Stuttgart, 16 vols. 
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(‘New contributions to the knowledge of Permian echinoderms from Timor, I. Allagecrinus and II. 
Hypocrinites’. New crinoid species, mainly based on material from Basleo. First of long series; all in German) 
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genera unknown outside Timor) 
 
Webster, G.D. (1998)- Palaeobiogeography of Tethys Permian crinoids. In: G.R. Shi, N.W. Archbold & M. 
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and renamed as Katerocrinus indicus n. gen., n. comb. and Dochmocrinus conoideus n. gen., n. comb.) 
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Wei, X., X. Luan, F. Meng, Y. Lu, H. He, J. Qiao, J. Yin, Y. Wang & Y. Xue (2023)- Deformation feature and 
tectonic model of the Timor Trough: new interpretation of the evolution and mechanism of Banda arc-continent 
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two units were structurally juxtaposed. Lolotoi Fm and Aileu Fm metamorphics not related, but Mutis Complex 
of West Timor broadly similar to Lolotoi metamorphics in East) 
 
Welter, O.A. (1914)- Die Obertriadischen Ammoniten und Nautiliden von Timor. In: J. Wanner (ed.) 
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(‘The Upper Triasic ammonites and nautiloids from Timor’. Monograph of ammonites collected by Molengraaff 
1910-1912, Wanner 1911 and Weber 1911 W Timor expeditions. Rich assemblages with 205 Carnian-Norian 
species, mainly from blocks of ‘Halstatter Facies’ red limestone (~2m thick fossil accumulation without 
terrigenous sediment) from S half of W Timor. Incl. Sirenites malayicus n.sp. Some ammonites with black 
manganese staining. Remarkable similarities to Mediterranean and Himalayan ammonites. In N of Timor age- 
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(‘The ammonites and nautiloids from the Ladinian and Anisian Triassic of Timor’. Rich assemblage of Middle 
Triassic ammonites (>27 genera) from blocks of thin, reddish, bathyal Triassic cephalopod limestones called 
‘Halstatt Facies’ from various Timor localities, collected by Wanner and Molengraaff 1909-1911 expeditions. 
Associated with white tuffs and ammonites commonly with black iron-manganese coating. Ammonite 
assemblages more 'Alpine' than 'Asian' in character) 
 
Welter, O.A. (1922)- Die Ammoniten der unteren Trias von Timor. In: J. Wanner (ed.) Palaeontologie von 
Timor 11, 19, Schweizerbart, Stuttgart, p. 83-154. 
('The ammonites from the Lower Triassic of Timor'. Monograph on high-diversity (26 genera, 71 species) 
Lower Triassic ammonites from various Timor localities, collected by Wanner and Molengraaff 1909-1911 
expeditions. Oldest horizon is yellow Meekoceras limestone from Kapan and Nifoekoko near Niki-Niki 
(overlying dark red Permian limestone). Other blocks are limestones with Owenites egrediens from Bihati, 
Anasiberites multiformis from Noil Saban and Ophiceras crassecostatum from Fatu Toekoenenu. All blocks of 
condensed 'Hallstatt facies' with tuffs and black manganese coating. Many similarities with Himalayan-
Mediterranean Triassic faunas. No locality maps) 
 
Welter, O.A. (1922)- Nachtrag zu den obertriadischen Ammoniten von Timor. In: J. Wanner (ed.) 
Palaeontologie von Timor 11, 19, Schweizerbart, Stuttgart, p. 155-159. 
('Supplement to the Upper Triassic ammonites from Timor'. Descriptions of 4 additional Early Triassic 
ammonoid species. Genus Amarassites first described from Timor now also found in Alps. Timor 'Bihati C' 
fauna has more Mediterranean than Asian elements) 
 
Wensink, H. & S. Hartosukohardjo (1990)- The paleomagnetism of Late Permian- Early Triassic and Late 
Triassic deposits on Timor: an Australian origin? Geophysical J. International 101, p. 315-328. 
(Paleomagnetic work on non-recrystallized Permian Maubisse Fm red limestones from Kelamenanu and 
Suanae suggest paleolatitude of ~39° (averages of two localities 37.7° and 43.2°) and 55° clockwise rotation. 
Late Triassic Aitutu radiolarian calcilutites from Maubesi River and Sabau with Halobia and quartz arenites: 
paleolatitude ~33° and clockwise rotation of 25°. Results suggest presence of displaced terrane of Australian 
origin on Timor island) 
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Indonesia. Earth Planetary Science Letters 100, 1-3, p. 94-107. 
(Eocene Metan volcanics in Mutis Massif, W Timor (= allochthonous Banda Terrane), formed at ~17°N, 
possibly on continental fragment that broke away from Gondwana in Mesozoic, shifted to SE Asia, broke away 
in Eocene and collided with Australia at ~3 Ma. Late Miocene obducted Manamas Fm of NW coast (=Oecussi 
volcanics?) pillow lavas/ arc volcanics suggest 8° paleolatitude and 45° CCW rotation of Timor in last 3 My) 
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Sammlungen Geologischen Reichs-Museums Leiden, Ser. 1, 2, E.J. Brill, Leiden, p. 1-172. 
(online at: www.repository.naturalis.nl/document/552382) 
(Also reprinted in three parts in Jaarboek Mijnwezen 1882, Wetenschappelijk Gedeelte, p. 181-252, 1884, 
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(‘Rocks from Timor and some adjacent islands' Descriptions of rocks collected by Macklot, Reinward and 
Schneider) 
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(‘Rocks from Samauw and Kambing Islands’. Small islands W of Kupang, W Timor. Pulau Kambing hill 
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volcanoes. No maps, figures) 
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1, 2, E.J. Brill, Leiden, p. 183-208. 
(online at: www.repository.naturalis.nl/document/552441) 
(‘Rocks from Kisar Island’. Petrographic descriptions of rocks from Kisar NE of Timor, sampled by Reinwardt 
in 1821, Kisar island has core of metamorphic rocks (phyllite, mica schist, amphibolite), surrounded by uplifted 
Quaternary limestone terraces) 
 
Wichmann, A. (1887)- Gesteine von der Insel Kisser. Jaarboek Mijnwezen Nederlandsch Oost-Indie 1887, 
Wetenschappelijk Gedeelte 3, p. 104-128. 
(‘Rocks from Kisar Island’, NE of Timor. Same as paper above) 
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Aardrijkskundig Genootschap ser. 2, 9, p. 161-221. 
(online at: https://www.delpher.nl/nl/tijdschriften/view identifier=MMUBA13:001625001:00163) 
(Part 3 of Wichmann geographic narrative of 1888-1889 trip for KNAG (Royal Netherlands Geographic 
Society) to Timor. Mainly geographic descriptions, with some of earliest observations on Timor geology. First 
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(Final part of Wichmann geographic narrative of 1888-1889 trip for KNAG (Royal Netherlands Geographic 
Society), covering islands Roti, Kambing and Samau) 
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('The island Rotti'. Early geographic and geological observations of Roti island, SW of Timor. Geologically 
Roti is relatively simple, and mainly a clump of Triassic, covered by Neogene foraminifera marl. Triassic 
sandstones overlain by Upper Triassic limestone with 'alpine' Monotis salinaria, Halobia spp. (described by 
Rothpletz 1891). Mud volcanoes on Landu Peninsula in NE Roti with sedimentary rock clasts and Permian, 
Triassic and E-M Jurassic macrossils (Arietites, Harpoceras, Belemnites gerardi)) 
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('On the occurrence of Alpine Triassic on Timor (according to fossils collected by H.F.C. ten Kate)'. Brief note 
on discovery of Triassic Halobia mollusc limestone from Timor, in float from Halemea River or Mota Muruk, 
Fialarang, SSE of Atapupu, collected by Ten Kate. With abundant thin Monotis salinaria, a characteristic 
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(‘Characteristics of the Munu Formation on Rote Island’. Cretaceous Menu Fm is bathyal pelagic limestone 
(equivalent of part of Kolbano series in SW Timor). With radiolaria, bivalvia, calcareous nannofossils, spiculite 
and foraminifera. LowerMenu Fm earliest Cretaceous (Berriasian-Valanginian) age based on appearance of 
Cyclagelosphaera brezae. Middle Menu Fm grayish white marl with chert nodules, grading into into red 
limestone. Upper Menu Fm Albian or younger (presence of Cyclagelosphaera reinhardtii)) 
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(online at: https://ejournal.brin.go.id/eksplorium/article/view/8075/6189) 
(‘Geochemical characteristics of alkaline basalt Manamas Formation in the Bihati River, Baun, Timor Island’. 
Manamas Fm basalt from SW Timor of alkaline affinity with enrichment pattern of Rare Earth elements 
identical to Ocean Island Basalt (OIB) (N.B. No discussion of age of basalts. Type Manamas Fm is Late 
Miocene-Pliocene basalt pile near N coast of Timor;but basalts at Bihati River in SW Timor more likely 
Permian Maubisse Fm?- JTvG) 
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(online at: https://jgsm.geologi.esdm.go.id/index.php/JGSM/article/view/449) 
(‘Geochemical characteristics of the tholeitic volcanic arc basalt of the Manamas Formation in the Metan 
River, Baun, Timor’. Geochemistry of pillow basalts in SW Timor, formed in tholeitic volcanic arc (not clear if 
age is Neogene or Permian?; JTvG)) 
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(online at: https://journal.uir.ac.id/index.php/JGEET/article/view/6287/3294) 
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(E Cretaceous) and Savu (M Eocene)) 
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(Bouguer gravity survey shows two main Neogene basins along SW-NE trend: Central Basin and Atambua 
Basin. A proposed model (alternative models possible?; JTvG) shows Bobonaro melanges and Neogene 
Viqueque sequences dominate and overlie ‘syn-rift’ (Permian-Jurassic Kekneno sequences) and post-rift 
(Kolbano) with varying lithology. Underlying basement may be protruding pre-Permian Australian crust) 
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(online at: https://vjs.ac.vn/index.php/jse/article/view/17581/2543254827) 
(Results of magnetotelluric survey in central parts of W Timor)) 
 
Winkler Prins, C.F. (2008)- Some spiriferid brachiopods from the Permian of Timor (Indonesia). In: G.R. Shi et 
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(online at: http://repository.naturalis.nl/document/544734) 
(Revision of Permian neospiriferine and spiriferidine brachiopods from Timor in Naturalis-Leiden collections, 
Spirifer (Crassispirifer) timorensis Martin 1881 and Crassispirifer broilii Waterhouse 2004. New species 
Latispirifer archboldorum (ex-Spirifer fasciger) from near Niki-Niki. New genus Archboldiella based on 
aberrant species Spirifer basleoensis Hayasaka & Hosono 1951) 
 
Wittouck, S.F. (1937)- Exploration of Portuguese Timor. Report of Allied Mining Corporation to Asia 
Investment Company, Ltd., Asia Investment Company, Ltd., Kolff & Co., Batavia, p. 1-107. 
(online at: https://nla.gov.au/nla.obj-51222414) 
(Monograph on geography, geology, minerals and oil and agricultural prospects of East Timor, by Belgian 
entrepreneur Dr. Ir. Serge F. Wittouck (1903-1940), President of Allied Mining Co. of Manila. Report 
presumably printed for shareholders. Large-scale expedition in 1936, with 7 field parties with three geologists 
(incl. Dutch Ir. N.H. van Doorninck), three mining engineers and a group of Philippino surveyors and assayors. 
With 22 full-page maps and sketch-maps and two 1:250,000 scale maps of topography and geology. Fatu 
limestone cliffs are oolitic-coral limestones, Late Triassic and Early Jurassic in age, blocks lying in all 
directions, often brecciated at base. Chromite in serpentinites in Manu Hill district, gold in Manufai District, 
copper, manganese in Mesozoic shales, oil seeps along S coast in Aliambata, Suete, Pualaca, etc.) 
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(Mainly geographic summary of Timor Leste, compiled during 1936-1937 survey by team of Belgian financier/ 
promotor/ engineer and Philippines gold mine owner Serge F. Wittouck. Oil and gas seeps in S coast area in 
Aliambata, Iriamo, Suete and Suai districts) 
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Masters Earth Science thesis, The University of Auckland, New Zealand, p. 1-183. 
(online at: https://researchspace.auckland.ac.nz/handle/2292/61692) 
(Interpretation of recently acquired aeromagnetic, radiometric, and aerogravity data to explore distribution 
and structure of metamorphic and sedimentary units in East Timor. Bebe-Susu Metamorphic Complex is 
association of Banda and Gondwana blocks emplaced onto Australian Continental Margin during arc-continent 
collision. Aileu Metamorphic Complex is association of Banda and Gondwana blocks, including metasediments 
of underthrust Gondwana Megasequence that propagated into forearc in N before backthrusted onto Australian 
Continental Margin. Both metamorphic complexes can be geophysically distinguished from underlying 
Gondwana sedimentary rocks and Passive Margin sedimentary rocks.(Overthrust Terrane Association 
composed of (1) Gondwana blocks (Sula spur block of pre-Permian metamorphic rock and overlying Maubisse 
Fm, and Argo block of pre-Permian metamorphic rock) and (2) Banda blocks (Bebe-Susu Massif). Etc.). 
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(Geological and geophysical integration study of central part of onshore Timor-Leste favors overthrust model, 
where upper plate is interpreted as terrane association between Asian and Australian rock affinities, while 
lower plate is the Australian Continental Margin. Complex geology resulted from pre-Cenozoic and Cenozoic 
tectonic developments, and Miocene/Pliocene collision between Banda Arc and Australian plate. This 
interpretation now proven with recent Lafaek-1 well in onshore Timor-Leste,which penetrated hydrocarbon 
bearing sedimentary rocks beneath metamorphic complex ) 
 
Yabumoto, Y. & P.M. Brito (2016)- A new Triassic coelacanth, Whiteia oishii (Sarcopterygii, Actinistia) from 
West Timor, Indonesia. Paleontological Research (Palaeontological Society of Japan) 20, 3, p. 233-246. 
(New species of small coelacanth fish, Whiteia oishii, from marine (Late?)Triassic beds in W Timor. Type 
locality not exactly known, probably in area of Noe Bihati in SW. Differs from other species of Whiteia by 
presence of 5-10 long ridges on scales, 9 rays on first dorsal fin, etc. First coelacanth occurrence from SE Asia. 
Most other known Whitea coelacanth fossils in world from Early Triassic, along coasts of Pangea) 
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(Short paper on U Triassic corals collected in 1961 from Fatu Laculequi near Pualaca in C Timor Leste) 
 
Yang, X.Z., Y. Zeng, J.A. Liu, G.G. Chen & C. Liu (2014)- An analysis of metal mineral resource potential and 
mining investment. Environment in East Timor. Geological Bulletin of China 33, p. 334-341. (in Chinese, with 
English summary) 
(online at: http://en.cgsjournals.com/zgdzdcqkw-data/dztb/2014/2-3/PDF/2014020319.pdf) 
(Metallogenic geological condition of East Timor fairly favorable, with many types of mineral resources. 
Chromite mineralization in Manatuto, Manufahia and Baucau provinces, hosted in ultramafic rocks (Hili Manu 
district podiform chromites with Cr2O3 grade 36- 51% ). Manganese mineralization in marine strata mainly in 
Baucau, Viqueque and Manatuto provinces. Copper mineralization in Baucau, Viqueque, Covalima, Manufahi, 
Manatuto and Lautem province, hosted in ophiolite suite. Also prospects of gold placers. Etc. 
 
Yensusnimar, D., J. Setyoko & L. Ginting (2017)- Biomarker characterization of mud volcano seepage (oil 
seep) and sediment samples from Atambua Field. Proc. Joint Convention HAGI-IAGI-IAFMI-IATMI (JCM 
2017), Malang, 2p.  (Extended Abstract)            (online at: 
https://www.iagi.or.id/web/digital/5/2017_IAGI_Malang_Biomarker-Characterization-of-Mud-Volcano.pdf) 
(Lemigas paper on biomarker compositions of oils from Masin Lulik mud volcano seep and surface sediments 
from Atambua area, onshore Timor, With signatures of marine source facies (Pr/Ph 1.30- 1.83, absence of land 
plant biomarker signatures such as bicadinanes and oleananes). Low thermal maturity of oils (early mature) 
and surface sediments (immature). No data on sample locations or ages of rocks (also, there is no Atambua oil 
field)) 
 
Zobell, E.A. (2007)- Origin and tectonic evolution of Gondwana sequence units accreted to the Banda Arc: a 
structural transect through Central East Timor. M.Sc. Thesis Brigham Young University, p. 1-83. (Unpublished) 
(online at: http://scholarsarchive.byu.edu/cgi/viewcontent.cgi?article=1897&context=etd) 
(Petrographic analyses of Permian- Jurassic ‘Gondwanan sequence’ in E Timor. Detrital zircons from ‘Asian’ 
Banda unit as young as 80 Ma. Zircons from Triassic ‘Gondwana sequence’ no younger than ~234 Ma and 
with peak ages at 301 Ma and 1873 Ma, also some Archean ages. QFL ratios of Triassic greywacke of Timor 
suggest proximal, syn-rift, intracratonic or recycled orogen source, from NE. Mount Isa region to E has most 
similar peak U/Pb zircon ages, but extension of this terrane to W, which would have rifted away during Jurassic 
breakup, is required to account for immaturity of sandstones) 
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GSA Rocky Mountain Section, 59th Annual Meeting 2007, p.  (Abstract only) 
(Banda arc-continent collision comprised of Australian passive margin cover sequences and portions of uplifted 
Banda forearc. Uplifted Banda forearc units indicate Asian affinity with maximum age of 80 Ma. Detrital 
zircons from sandstones of Australian continental margin sequences have peak ages at 237-353 Ma and 1788-
1895 Ma. Provenance analysis of Triassic Australian-affinity greywacke consistent with proximal syn-rift 
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intracratonic or recycled orogen source, probably from N. Structural measurements indicate N-NW to S-SE 
vergence direction and 30-40% shortening. Banda forearc is 200 km wide N of Savu, and completely over 
ridden by retro-wedge thrusting north of E Timor. Structural models constructed to test different geometries) 
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VII.5. Timor Sea (Timor Trough), Indonesian Sahul Platform 
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