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In these notes we will review the more likely petroleum systems of the Central - East Java basins as well as the remaining hydrocarbon
potential. We will take into account that these basins are fundamentally back-arc basins, which are formed by the vertical superposition of
rift-type basins (rifting phase), in which the potential source-rocks were deposited, and the back-arc basins sensu stricto (sag phase) during
which the subsidence mechanisms is mainly thermal. Near the end of the back-arc, a compressional tectonic regime took place. It shortened
the sediments either by buckling and folding or by reactivation of the pre-existing normal faults creating during the rifting phase, creating
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All of the basins studied are directly or indirectly related to the Java Rift, which is geologically equivalent to a Benioff subduction zone (or
“B” subduction), where an oceanic tectonic plate dives beneath a continental plate, creating a volcanic arc within the continent. Such a
mechanism developed an extensional tectonic regime behind the volcanic arc, which was responsible for the development of back-arc basins,
where organic-rich sediments generated hydrocarbons, which were mainly trapped in non-structural traps.
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As the subducting oceanic lithospheric plate plunges, due to gravity or other undiscovered factors, cold lithospheric material is brought into
contact with the astenosphere, which is much hotter (> 1250°C). Depending on its thermal conductivity, the plunging slab is then heated and
its rheology changes. Despite the fact that the plunging plate is generally in a state of compression, sectors in expansion, located near the
break of its dip, have been highlighted by the study of seismic waves. The subduction of the oceanic plate (cold and brittle) gives rise to
volcanos, in the overlapping plate (continental or oceanic), at a distance more or less important of the oceanic trench (function of its dip),
forming a volcanic arc. On the other hand, as the isotherms of the astenosphere are modified, ascending convection currents develop in the
upper mantle, creating an extensional zone behind the volcanic arc.
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The morphology of the convergent margins suggests that the position and orientation of the “B” subduction zones (Benioff type) in relation
to the main physiographic boundaries of the Earth are not uniform. Indeed, three typologies are often considered: (i) Ocean/Continent,
when the subduction takes place at the boundary between the ocean and the continent, as in Mexico, Chilli, Peru, Sumatra, etc.; (ii)
Ocean/Interior Basin/Continent, when the subduction zone borders the continent in a median position, since an oceanic basin, more or less
developed, has developed between de subduction and the continent, as in Aleoutian, Kouriles, North Sumatra, etc.; (iii) Ocean/Ocean, when
the subduction zone borders the continent in a median position, since an oceanic basin, more or less developed, has developed between de
subduction and the continent, as in Aleoutian, Kouriles, North Sumatra, etc., (iii) Ocean / Ocean, when the subduction takes place in an
oceanic real, as in Mariannes, Tonga, Kermadec, Lesser Antilles, etc. In Indonesia, the more common typology is Ocean/Continent, but
Ocean/Interior Basin/Continent is also present, especially in East Indonesia.

fromC. Allegre, 1983
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In the convergent margins, the plunging of a cold and brittle lithospheric plate
in the upper mantle induces two phenomena causing failures in the plate: (i) A
thermal phenomenon, which corresponds to heating of the plate, and (ii) a
mechanical phenomenon, which is related to the resistance of the mantle to the
penetration of the plunging plate. When one or both plates are formed by
oceanic lithosphere and the plunging plate is oceanic, the margins are called
subduction margins. Marianne-type is the one, in which the overlapping plate
is oceanic, and Andine-type is the one, in which the overlapping plate is
continental. Noticed that: (i) the plunging of cold lithosphere modifies the
position of the isotherms of the upper mantle; (ii) The thermal flux is quite low
in the oceanic trench and relatively high in the back arc area, which favor the
maturation of the organic matter of the organic-rich sediments deposited,
generally, during the rifting episodes of the back-arc basins and the absence of
hydrocarbon generation in the oceanic trenches, even if organic sediments are
deposited.

fromA.Bally, 1980
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This tentative interpretation illustrates an Andine subduction margin. The subduction of the oceanic plate (lower plate) under the ac-
cretionary prism is quite visible. The strong shortening of the sediments of the accretionary prism suggests a high degree of decoupling be-
tween the two lithospheric plates (taking into account the pull-up anomaly induced by the lateral variation of the water depth of the conti-
nental slope). In the overlapping plate, behind the volcanic ridge, within the continental crust, a Mio-Pliocene forearc basin is also evident.
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The collision margins are those where one or both plates (subducting and overlapping) are composed of continental crust and where the
subducting plate is continental. They are of Alpine-Hymalian type when the overlapping plate is continental and of Taiwan type when the
overlapping plate is oceanic. In the first type, the sediments are shortened on both sides of the volcanic arc. In the second, the shortening is
present only in the area adjacent to the trench. Examples of this type of margin are found in eastern Indonesia. The subduction associated
with convergent margins, i.e. Ampferer or “A” subduction, has a different mechanism from “B” subduction. The term collision is
misleading, particularly in relation to continental crustal blocks. It does not correspond to the current meaning of collision, i.e. it does not
correspond to the conversion of kinetic energy into transformation energy. Kinetic energy plays no role in crustal deformation. Remember
that plate tectonics recognises the rigidity of the oceanic crust and predicts the areas where the oceanic crust rises and where it disappears.
In such a theory, it is inconsistent to speak of the collision of continental blocks, as Wegener thought.

fromA.Bally, 1980
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This tentative interpretation of a regional composite seismic line between Kalimantan and West Sulawesi strongly suggests: (i) formation of
oceanic crust, in the back-arc area, with development of a margin sea and two small lithospheric plates; (ii) a non-Atlantic margin was
formed on either side of the expansion centre, above the old back-arc basin; (iii) the non-Atlantic margin sediments overlie the new oceanic
crust in the central area; (iv) a Benioff-Waddati zone was created by subduction of the newly formed oceanic crust beneath the eastern
margin; (v) subduction of spreading and emergence of a collision margin, probably of Alpine-Hymalaian type.
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“B“ subduction zones are characterised by subduction of the oceanic lithosphere. The basaltic interval and the sedimentary overburden
penetrating the upper mantle are heated. Once the oceanic lithospheric material reaches the fusion temperature of the melange (basalt,
water, sediments), it produces a volcanic magma which, being lighter than the surrounding material, rises to the surface and forms
volcanoes. This explains one of the characteristics of “B” subduction zones, that is, the formation of volcanoes, in the overlapping plate, at a
more or less significant distance from the oceanic trench. This distance is a function of the subduction angle, i.e. the angle between the
subducting plate and the Earth’s surface. The subduction angle is determined by several parameters: (i) the thermal state: the younger the
plunging plate, the lighter it is, and so the smaller the subduction angle and the resistance to plunging; (ii) the rheology of the surrounding
area: assuming that the surrounding oceanic lithosphere has a low density, it can induce extensional deformation at the moment of plunging,
thus reducing the subduction angle; (iii) The relative velocity of the plates: whenever the relative velocity of the plates is low, the vertical
component of the plunge has all the time to become dominant, thus increasing the subduction angle.
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fromC.Allegre, 1983
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( Continental Crust / Continental Crust)
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C.Burchfield, 1983
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fromA. Bally, 1980
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