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Abstract: Indonesia have several worldclass mineralization deposits in its Tertiary 
magmatic belt. Many mineralization in Indonesia, especially in the Sunda belt, is generally 
formed in ancient volcanic systems and so far no research has been conducted on the direct 
relationship between the volcanism and mineralization systems present therein. Based on 
that, for the preliminary we need to review the concept of volcanism, the product and the 
presences of mineralization that’s perhap can be used as a references for a more appropriate 
research rationale and leading accelerate the discovery of precious metals. The method we 
use is qualitative methods, from analysis of ocurences of mineralization, volcano-
morphology, and concept of recent volcanoes as a limitation of the fact. Physiography of 
the Eastern Sunda shows two main complexes namely igneous rock formation and 
volcanoes on the south side, the characters of magmatism and volcanism in Tertiary, are 
likely similar to those formed today. The character of volcanism can be used as a reference 
pattern of eruption and formation of rocks on the surface, and possibly under the surface 
such as intrusion or batolite. The evolution of Quaternary volcanoes on the East Sunda path 
shows the evolution of morphology and magmatism that looks increasingly young to the 
west. All volcano complex are interpreted have one to two central facies, that creates a 
caldera system and following with few central volcanic eruptions as a single volcanic 
system. If the number of central eruptions increases then it is interpreted more active and 
complex the volcanic system and can be forming the great hydrothermal system. The simply 
volcanosetting concept, the volcanic facies, can be used to facilitate the discovery of 
deposits as a limitation of exploration area. 
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1. Introduction 
Indonesia have good mineralization potential as evidenced by the presence of world-class gold-

copper deposits such as Grasberg in Papua and Batuhijau in Sumbawa island. The development of 
metal mineral exploration in Indonesia recently has increased in terms of technology and related 
science. Exploration of metallic minerals is usually carried out along magmatic pathways that are 
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valued as potential, such as the Sunda-Banda belt, that has been proven by the presence of large 
copper and gold mines. (Maryono et al., 2018; Van Leeuwen, 2018). 

The Sunda-Banda magmatism belt is one of the corridors where there are many prospects for 
gold-copper deposits of epithermal, porphyry, skarn, and sediment-hosted types (Hammarstrom et 
al., 2013). The development of gold mines in the Sunda-Banda Belt looks economical and has the 
potential to be proven by the presence of gold-silver and base metal mines such as Lebong Tanda 
(Bengkulu), Cikotok Complex (Banten), Pongkor (West Java), Batuhijau (Sumbawa) and the 
presence of gold mines such as Cibaliung (Banten, 2010), Waylinggo (Lampung), Martabe 
(Tapanuli), and Tumpangpitu (Banyuwangi). 

So far, Exploration of metallic minerals still uses the lithodemics and lithostratigraphy 
concepts, which some places appear to be inappropriate to use. The development of volcanology 
has strengthened this time, as the discovery of the concept of mineral thermobarometry (Ten et al., 
2011; Becerril et al., 2013), the improvement of the absolute dating for geochronology of volcanic 
rocks (Newhall et al., 2000; Zellmer et al., 2005; Harijoko et al., 2016), and strengthening the theory 
of volcanic evolution (Becerril et al., 2013; Nomikou et al., 2013). But all these things are generally 
done in the quarter volcanic system, and have not been done in the ancient volcanic system. 
Mineralization in Indonesia, especially in the Sunda belt, is generally formed in ancient volcanic 
systems (Harjanto et al., 2006; Hartono, 2010; Verdiansyah dan Hartono, 2017) and so far no 
research has been conducted on the direct relationship between the volcanism and mineralization 
systems present therein. The volcanism concept has its own character on explain to lithology 
distribution problems, magma differentiation, superimposed volcano, volcanic evolution, especially 
the relationship of time and products. 

In this paper, we will try to review the concept of volcanism, the product and the presences 
of mineralization that’s perhap can be used as a references for a more appropriate research rationale 
and leading accelerate the discovery of precious metals. 
 
2. Methods 

The method we use is qualitative methods, from analysis of ocurences of mineralization, 
volcano-morphology, and concept of recent volcanoes as a limitation of the fact. 
 
Regional Geology of Eastern Sunda Arc 

In magmatic Sunda arc, especially in Java to Nusa Tenggara area, the presences of precious 
metal mineralization are associated with volcanic centers that’s formed throughtout Oligocene - 
Miocene and some to the Pleistocene subduction zone. These types of deposits include: porphyry 
copper-gold, high sulphidation epithermal, low sulphidation epithermal, gold-silver-barite-base 
metal, skarn, and sediment-hosted mineralization (Carlile & Mitchell, 1994). The porphyry type in 
the Sunda magmatic belt is commonly associated with lithocap, epithermal and some skarn deposits 
(Hammarstrom et al., 2010).  

Porphyry copper deposits in the Sunda-Banda belt are generally formed at Eocene – Pliocene 
ages, which is commonly associated with porphyry andesite rock bodies, porphyry dacite, and 
porphyry tonalite (Hammarstrom et al., 2013; Maryono et al., 2018).  Some hypotheses say that 



calc-alkaline magmatism activity has decreased in the early Miocene, and followed by erosion and 
extensive formation of sedimentation. The mineralization present in the Sunda-Banda belt is 
generally associated with island arc (Carlile and Mitchell, 1994; Setijadji et al., 2006; Setijadji and 
Maryono, 2012; Maryono et al., 2018). In magmatic Sunda arcs, the placement of valuable metal 
deposits seems to be housed on volcanic centers such as Selogiri, Trenggalek and Salakan and some 
associations with windows of plio-pleistocene intrusions such as Tumpangpitu, Batuhijau, Elang 
and Hu'u (Gambar 1).  

 

 
Fig. 1. Map of distribution of porphyry deposits and their associations in the 

Eastern Sunda Belt (Maryono et al., 2018). 

The generation of the type of mineralization and age of volcanism or magmatism in Indonesia 
does not seem to have a direct relationship such as epithermal deposits which are not always younger 
than porphyry, and are not only found in volcanic centers (Setijadji dan Maryono, 2012), but it 
appears that the mineralization is formed intensively in the magmatic arc in which there are volcanic 
systems with various developments or evolution. The occurences of gold-copper mineralization in 
Java seems to vary from Miocene to Plio-Pleistocene, which seems to have an age range between 
initial intrusion (batolite) to mineralization of around 5-10 Million years. In the world class deposits 
(300 tons Au dan >5 Million tons Cu)  generally formed under 5 million years ago (5-2.5 Ma) hosted 
in short multiple nested intrusion around 300 - 860 thousands years as formed in Batuhijau, 
Grasberg, and Tujuhbukit (Garwin, 2002; Idrus et al, 2009; Maryono et al., 2012; Harrison et al., 
2018). 

At the eastern Sunda, porphyry deposits commonly hosted in 2 km of batholith diametre, with 
the intrusion type of tonalitic and quatz diorites. Approximately have diamtre around <1.2 km atau 
<0.62 km2 (Maryono et al., 2018). The type and size of intrusive appearance are influenced by the 



erosional level which influences at each region. The mineralization districts was always occupying 
at volcanic lithology (volcanic, pyroclastics, diatrem) which are also associated with large dioritic 
intrusion bodies and intrusion below the surface (Figure 2). In some places, it is found a stretch of 
Miocene-age coral limestone such as in the Trenggalek and Merubetiri regions, which indicates that 
volcanism has formed as island landform with some distal parts occurs below sea water. Increasingly 
to the east, as in Lombok, Sumbawa, limestone is only seen locally near the beach which indicates 
more dominant volcanism is present on the mainland.  

 

 
Fig.  2. Lithology characters of mineralization district in Eastern Sunda belt. (Maryono et al., 2018). 

 
Basement / basement rocks of porphyry deposits in Eastern Sunda are dominated by Miocene 

volcaniclastic age which is dominated by lava and pyroclastic strata which in some places are 
intruded to form skarn processes such as in Batuhijau (Idrus et al., 2009). In the Java sector, there 
are turbiditic sedimentary rocks, such as in Tujuhbukit (Tumpangpitu) which are likely to extend 
below the surface with Middle Miocene age (20.67 - 16.68 Million) and partly breaking trough by 
the intrusion that carriers mineralized around 5M (Harrison) et al., 2018). In the eastern region, the 
presence of bedrock (pre-volcanism) has not yet been found which breaks through or even exposed 
on the surface. This indicates that there are differences in the crust beneath the surface, as in the 
Selogiri area found metamorphic rocks on the surface (Sutarto, 2016), while increasingly to the East 
as in Merubetiri it has not yet been found. So that there may be differences in basement characters 
between the Islands of Java and Nusa Tenggara, not much affect magmatism and hydrothermal in 
Eastern Sunda. 

The Sunda-Banda volcanism arch has evolved for a long time, and developed parallel to the 
Tertiary and Quaternary paths. The Tertiary volcanism route runs along the southern mountains 
from Sumatra to Nusa Tenggara, and is generally in Oligocene-Miocene age (Katili, 1971), but there 
is magmaism in the Pliocene-Pleistocene spreading in the Java region to the east (Maryono et al., 
2018). Volcanism in the Sunda-Banda arc is generally formed as volcanism of the force arch, middle 
arc and back arc, as is generally the volcanism that formed in the subduction path (Tatsumi and 
Stern, 2006). In the eastern part of the Sunda Belt, Quaternary volcanism is seen as having a path 
with a centralized pattern, and several forming Caldera systems such as Ijen, Batur, Bratan and 



Rinjani. In the Tertiary rock complex, increasingly to the east the Tertiary rocks limited and some 
were followed by Plio-Pleistocene magmatism such as the Tujuh Bukit, Batu Hijau, Elang (Garwin, 
2012; Harrison et al., 2018), and possibly up to the Holocene like Hu'u (Mount Puma) that shows 
the presence of geothermal manifestations on the surface (Sundhoro et al., 2005). 

Physiography of the Eastern Sunda shows two main complexes namely igneous rock formation 
and volcanoes on the south side, it followed by the alignment of volcanoes on its northern side with 
relatively close proximity (Figure 3). The characters of magmatism and volcanism in Tertiary, are 
likely similar to those formed today. The character of volcanism can be used as a reference pattern 
of eruption and formation of rocks on the surface, and possibly under the surface such as intrusion 
or batolite. 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 3. Spatial relationship of active volcanism and ancient volcanism in Eastern Sunda. The position of the 
magmatism path at the Southern Mountains (bluish purple) in the southern region, and the position of the 

active Quaternary volcano (yellow) on its northern side. The boundary between Eastern Sunda and Banda is 
Flores Island, with its physiographic character dominated by the Quaternary Volcano in the south. 

The character of volcanism is a major factor in the formation of physiography and evolution 
of lithology which is in its complex. The concept of present is the key to past is well used in 
understanding the geological character of the Tertiary mountains on the Eastern Sunda track. The 
characteristics of Quaternary volcanism in active volcanic complexes today generally have caldera 
form, both single ones (such as Tambora and Rinjani) or those that have evolved 2 caldera (Bromo, 
Ijen, Batur), which always form the center of eruption at the center or on the caldera wall. The 
caldera complex of Eastern Java to Bali is around 7 - 16 km, while on the islands of Lombok and 
Sumbawa around 6-7 km. The evolution of Quaternary volcanoes on the East Sunda path shows the 
evolution of morphology and magmatism that looks increasingly young to the west. This is also the 
case with Tertiary igneous rocks pathways (Maryono et al., 2018). 

The product of near-surface volcanism in the Tertiary mineralization system in the Sunda path 
is the presence of diatrem or phreatomagmatics. Diatrem breccias are always formed in porphyry 
deposits in Sunda, as a post intrusion process (Maryono et al., 2018), which can develop into high 
sulfidation epithermal deposits such as in Tumpangpitu or as alteration feeders to form litocaps such 
as Batuhijau, Elang and Hu'u. On the other hand, the diatrem process serves as the beginning of the 
process of porphyry mineralization as a control of meteoric water depletion and sulfidation processes 



(Wilkinson, 2018). The presence of diatrem breccias, also called phreatomagmatic breccias, is very 
important in porphyry in Eastern Sunda, but it still leaves questions about the genetic and the relative 
time of formation. 

Phreatomagmatic breccias are generally a process after mineralization which is proven from 
the position and fragmentation of breccias that are seen cutting through mineralized intrusion bodies 
such as those found in Eagle, Rinti, Batu Hijau, Selodong, Brambang, Tumpangpitu, Binglis, 
Trenggalek, and Selogiri (Maryono et al 2018). The amount of diatrem formed varies from 0.15 km2 
in the Brambang area to 6.8 km2 in the Tumpangpitu area, which generally forms an inverted cone. 
The age of diatrem breccia is estimated to be younger than intrusion of around 2.7 Ma in 
Tumpangpitu (Harrison et al., 2018) or 2.1 Ma in dacite that covering the diatrem in the Elang 
Deposit (Maryono et al., 2018). 

The main problem in the Tertiary Belt until the beginning of the Quarter is the presence of a 
superimposed volcanism system, which is a repetition of a volcanic system at one relatively similar 
place at different geological periods, as formed in the Southern Mountains of Java (Bronto, 2006). 
In the Tertiary mineralization district, complexes of igneous rock are found with relatively diverse 
ages with very long life differences of age, such as the Batu Hijau deposit (table 2). In the evolution 
of porphyry magmatism in Indonesia, it is also seen that there is a multi-intrusion process over a 
short period of time (nested intrusion), which is <1 million years, as in the Batuhijau, Grasberg, and 
Tumpangpitu deposits (Maryono et al., 2018). This is in line with the process that occurs in the 
Quaternary, so that this process can be analogical to Tertiary conditions, where the evolution of 
volcanism and hydrothermal is strongly associated even though there is no detailed research related 
to it 
 

Table 2. The intrusion geochronology of Batu Hijau District and the extent of its present (Garwin, 2012) 
Intrusion Age (Ma) Area (km2) Texture 

Andesite Complex 15 – 6,9 >15 Porphyritic, massive 
Quartz Diorite (QD1) 
Sekongkang 

5,9 2,5 Equigranular 

Quartz diorite (QD2) 
Santong 

> 5.0 1,5 Equigranular, 
subporfiritic 

Tonalit Katala - Ara 5,0 – 4,7 0,3 Porphyritic - allitic 
Quartz diorite (QD3) 
Batu Hijau - Katala 

4,4 – 3,8 3 Equigranular 

Batu Hijau Tonalite 
Complex 

3,7 0.1 Porphyritic - aplytic 

Diatrem and Andesite 
Intrusion 

< 3,7 ? < 0,1 Porphyritic, aplytic, 
afanitic 

 

The time span of volcanic caldera development is relatively short, which is around <0.3 million 
years, as formed in the Eastern Sunda region, as in the Bromo, Ijen and Batur Caldera have formed 
2 caldera walls in a period of 22,000-120,000 years followed by the formation of hummock or single 
volcanic body (crown) on the area within the caldera. In addition, the volcanic complex also forms 
side eruptions, which can develop into large volcanic bodies with their own volcanic systems such 



as Mt. Sembalun as part of the old Rinjani (Sundhoro et al., 2000). In relation to hydrothermal 
evolution, it can be seen that in each Quaternary volcanic complex there are geothermal 
manifestations both in very acidic conditions at the center of the eruption such as the Ijen or in the 
weak zone forming geothermal conditions such as Sembalun and several other mountains. 

Table 2.2. Summary of character and lifetime of quarterly volcanoes in Eastern Sunda 
(compilation from Sujanto et al., 1988; Sutawidjaja et al., 1992; Zaennudin et al., 1994; Sundhoro 

et al., 2000; Kartadinata et al., 2008; Rachmat et al., 2008) al., 2016; Geiger et al., 2018) 

No Active 
Volcanic 
Complex 

Type Diamet
er of 

Caldera 
Crater 

Caldera 
Event  

The 
Oldest 

Radiom
etric 
Age 

The 
Youngest 
Radiomet

ric Age 

Remarks 

1 Bromo 
Tengger 

Calder
a 

7 - 7,6 
km 

 
>265.00

0 
360 Forms 3 dunes in 

the caldera at this 
time, and 
produces 
pyroclastic flow 
(very large 
ignimbrite 
towards the 
north-east) 

Ngadisari 
Caldera 

          
152,000  

 
  

Lautan 
Pasir 

Caldera 

            
33,000  

    

2 Ijen Calder
a 

14 - 
15,9 km 

Oldest 
Caldera and 
Youngest 
Caldera 

          
294,000  

               
2,590  

Forms around 11 
humocks in the 
caldera, 
including 1 
Hummock with 
sulfur-rich 
geothermal 
active craters 
(Ijen) 

3 Batur Calder
a 

9,9 - 13 
km 

  >500.00
0 

  Formed 3 new 
strobolian 
eruption centers 
(Batur 1,2,3), and 
around 3 
Hummocks 

Caldera 1             
29,300  

 
  

Caldera 2               
5,000  

    



4 Rinjani Calder
a 

7,6 - 6 
km 

  < 
12.000 

SM 

  Formed 2 
eruptions in the 
caldera, and 
formed an 
eruption beside 
the Sembalun 
Mountain 
(Eastern flank, 
11,940 - 5,990 
years ago) 

  Caldera th. 1257     
5 Tambora Strato 

Volca
no 

   
Calder

a 

6,5 km  
 

          
690,000  

               
4,000  

Forms 1 Sangga 
Brigade, 1 
Tambora Crown, 
and 3 Hummock   

Apitoi 
Crown 

th 1847-
1973 

 
  

  Catastropic 
Eruption 

1815     

 

Type of volcano and hydrothermal occurences  
The character of the volcanism system in Indonesia, generally forming a stratovolcano for 

example at the Tambora and Batur volcano which then develops into a single caldera or caldera 2-
3 times followed by a new eruption center with magmatism becoming basaltic or dasitik. Some 
volcanoes issuing many phreatomagmatic eruptions such as Bromo, or followed by an eruption with 
acid geothermal craters such as Ijen. The volcanic complex in eastern Sunda can be associated with 
other strato mountains such as Bromo-Semeru, Batur-Agung, Rinjani-Sembalun, or also associate 
to form a cylindrical cone at its distal like Tambora (Kartadinata et al., 2008) dan Lamongan 
(Zaennudin et al., 1994). That’s volcano form as composite volcano and caldera type. The composite 
which characterized by relatively large, long-lived constructional volcanic edifice, comprising lava 
and volcaniclastic products erupted from one or more vents, and their recycled equivalents. The 
composite volcano have several morphology type such as simple cone, shieldlike, compounds, 
twins, cluster, collape-scarred (Davidson & Silva, 1999 in Sigurdsson et al., 2015). The caldera 
system are large volcanic depressions (5-75 km in diametre), more or less circular in form, the 
diameter of which is many times greater than that of included vents. Formation of calderas, by some 
form of roof collapse over an underlying shallow magma reservoir, is now widely recognized as 
accompanying most eruptions that involve magmatic volumes greater than a few cubic kilometers 
(Lipman, 1999 in Sigurdsson et al., 2015)). Most of Caldera type can form polygenetic volcanoes 
that’s kill the hydrothermal system such as Toba complex, but in otherside can create the 
hydrothermal - mineralization activity that’s happen in both recent volcanic system (Dieng, Bromo) 
and ancient volcanic system such as Yanacocha complex, Batu Hijau complex, (Lippman, 1999; 
Teal dan Benavides, 2010) 

Setijadji (2010) says the geothermal system (in ancient time, called hydrothermal) of 
Quarternary volcano are to be placed at very near to active vent, such as such as the Kahara-Telaga 



Bodas (a vapor-type geothermal system) which is located just about 5 km of the vent of presently 
active Galunggung volcano. The majority of large geothermal fields are concentrated within Upper 
Neogene to Early Quaternary caldera remnants, in which many Pleistocene volcanic edifices (mostly 
are monogenic) were emplaced. The ages of geothermal systems are Quaternary should be around 
0.2-0.5 Ma, were mainly formed during the Upper Pleistocene.  So, it can be said that the 
hydrothermal system was formed after the formation of composites or caldera type volcano in less 
than 1 Ma. On the other hand, we know that the mineralization complex is occurred in long range 
of geologic ages, example 5 – 15 Ma. The problems is we don’t know how long the magma can be 
life in subsurface and how much times the magma “born” and differentiates. Some magma can 
storage in subsurfare until 0.5 – 1.5 Ma until crystalized in deep or released to surface become lava. 
Author believed, hypotetically, the concept of hydrothermal must be including the meteoric water 
system in surface. The meteoric water as surficial process needs the good and large aquifer, that’s 
probable formed after large eruption periods and makes pyroclastics layer ini inner caldera facies. 
So, the hydrothermal system controlled by amount of circulating water and depth – size of magma 
storage in subvolcanic or batholithic system. The distance of circulate water to form geothermal or 
hydrothermal system can spread until 5 – 10 km from the heat source or magma (figure 4) 
(Hedenquist et al., 1998; Abiyudo et al., 2016), but still in central facies of caldera or volcanoes 
complex.  

From those facts, its probably the controls of mineralization are depending on magma or 
plutons type and volcanism type) (figure 5). The plutons, silicate, act as main system of 
mineralization that’s comprise of metal and fluids, and source of heat. The volcanism, act as the 
architect of geologic setting, including evolution of morphology and geologic controls. The 
finalization of both control is “the water rules” or hydrothermals system, that’s formed by a 
combination of dominance of meteoric water from surface and magmatic water from depth 



 

Fig. 4. Schematic model of meteoric-magmatic and temperatur of circulated fluids. (a) active geothermal 
field in Bromo Caldera, (Abiyudo et al., 2016), (b). volcanic-hydrothermal conceptual model (Hedenquist et 

al., 1998), (c-d) geological model of porphyry related to epithermal (Sillitoe, 2010; Wang et al., 2019). 

 
Figure 5. Hypotetically concept of volcanosetting and hydrothermal system. 



If you look into the history of the discovery of deposits in Indonesia over the last 25 year, it 
can be seen that many influential factors, such as the presence of the concept of exploration, the 
increased need for commodities, and politics (Van Leeuwen, 2018). Foccused on the concept, there 
is no clear geological parameters which can be used as a role model. Some of the basic concepts 
was missed such as the volcanic facies that emplaced by mineralization. The volcanic facies is 
simple concept that’s based on lithological characters, to revealed the occurences of mineralization. 
Bogie & Mackenzie (1998) divide the general stratovolcano volcanic in to four facies, such as 
central (intrusive, silicious dome, aglomerate, vent breccia), proximal (interlayer of lava and 
breccia-lapilli size pyroclastics), medial (tuff, stratified piroclastics, lahar), and distal (lacustrine 
siltstone, interbedded sand - tuff).  

If we look carefully, dominantly all of metal deposits in Sunda was laying on complex of 
lithological unit such as pyroclastics, coheren lava, and some intrusive. It provides a simple 
understanding, that mineralization is only occur in the central and proximal facies. Although many 
researchers say it can occur in distal facies such as low sulfidation epithermal (White & Hedenquist, 
1990; Hedenquist et al., 2000), but the reality is not like that. This is due to the fact that the facies 
concept is not yet be distinguished as a single volcanic system, complex systems, and hydrothermal 
circulation systems. The epithermal system or some called vein mineralization, dominantly hosted 
in central to proximal facies that’s characterized by interlayered of andesitic lava, tuff and some 
basaltic dike such as Pongkor, Cikotok, Kerta, Cibaliung in Western Java, host in andesitic lava field 
in Kokap, Bagelen, and Menoreh (Kulon Progo area) and in Trenggalek district, also in Pangulir, 
Sumbawa. Even more so for the high sulfidation type, almost occurs in dome complex and diatrem 
as central facies. 

For example, the clear volcanic facies analysis was done by Hartono (2014) in Selogiri area. 
The volcanic system was called Caldera of Gadjah Mungkur, shows the central facies characterized 
by andesite intrusive, diorit, and some lava. The mineralization of porphyry and some associated 
like epithermal, was laying on this central facies (Figure 6). So, its clear the mineralization is occurs 
in central facies. For more volcanosetting parameters still needs further research, hipotetically it’s 
controlled by magma generation and differentiation, generation of volcano, and timing of tectonic 
in this area. In other area, some research was conduct in desktop study analysis and found some 
linkage between volcanosetting and emplacement of mineralization, such as in Kulon Progo 
Mountain, Merubetiri –Tujuh Bukit Complex, and East Sumbawa Complex.  

The Kulon Progo mountain (figure 7) is an example for Composite complex volcano, that’s 
possibly form 4 paleovolcano complex (Crown-Brigade) such as Ijo Complex, Gadjah Complex, 
Menoreh Complex (Van Bemmelen, 1949; Harjanto, 2011; Widagdo et al., 2018) and hipotetically 
older one as Loano Complex (Verdiansyah, 2019). In this area there is evidence of economically 
deposits but still occurs some mineralization type such as epithermal vein in Kokap (Pramumijoyo 
et al., 2017), epithermal related to dacitic dome (Prasetyo et al., 2017), high sulfidation epithermal 
in Gupit (Idrus et al., 2013) and possibly of porphyry copper in sambisari (Verdiansyah, 2019). 
That’s all mineralization occurs in central facies of each volcanosetting area or for regionaally 
central of Brigade or Crown. Some setting that’s controlled this area is the paleo water circulation, 
or hydrovolcano setting of Kulon Progo area is not large, because of more three-quarter volcano 
body was subamrine condition. That’s proved by the occurences of carbonates in top of volcano. 
This condition creates minor hydrothermal circulation in some area, but still possibly if 
mineralization controlled by deep magmatic fluid source, if any.  



The Merubetiri Complex (figure 8a) is an example of Caldera Complex that’s arise closely an 
makes some superimposed volcano with long periods time, from Oligocene to Pleistocene (Setijadji 
et al., 2006; Harrison et al., 2018) but commonly in Miocene age. This complex volcano and 
magmatism in Merubetiri setting makes complex of lithological overlapping and also the confusing 
mineralization geochronology.  

 
Fig. 6. Correlation between volcanic facies and mineralization in Selogiri Porphyry Deposits, Gadjah 

Mungkur, Central Java (Hartono, 2010, 2014; Muthi et al., 2012; Sutarto et al., 2016). 
 

Hipotetically there is 5 – 6 volcano complex that’s creates caldera system in this area, with 
some eruption center inside it. These volcano generation was not clearly understood until know, 
because no specific research done in this area. But from this dekstop study, hipotetically the 
mineralization occurs in central facies of caldera of central composite volcano, such as Silo area as 
epithermal and intrusion related, and Salakan - Tumpang Pitu at Tujuh Bukit Complex as high 
sulfidation epithermal and porphyry Cu-Au mineralization that’s laying on diatrem and intrusive 
rock as central facies of Plio-pleistocene volcano in Southeast part of Merubetiri. The other possibly 
setting is the generation or growth of volcanoes system from submarine to become the subaerial 
setting, include the explosive characters and remnain landform, that’s controlling the hydrothermal 
system in this area. 

The East Sumbawa Complex (figure 8b) is an area that’s created by separate Caldera system, 
at least 4 in this desktop study, that’s connected with smaller volcanic group in between. Because 
there is no previous research for this volcano setting, so I prefer to use the subdistrict names as 



volcano complex names. The volcanic complex consists of Dompu Complex, Campa Complex, 
Daha Complex, and Lambitu Complex. Some volcanic complex interpreted has a caldera system 
such as Dompu complex and Daha complex. The volcanic complex more east-west orientation and 
some occur in the southern area such as Daha Complex, and followed by the smaller volcanic group 
with east-west trends create the Bima, Cempi, and Mada volcanic group. All volcano complex are 
interpreted have one to two central facies, that creates a caldera system and following with few 
central volcanic eruptions as a single volcanic system. If the number of central eruptions increases 
then it is interpreted more active and complex the volcanic system and can be forming the great 
hydrothermal system. In this desktop study, we focus on Daha, Campa, and the east side of the 
Dompu Complex. Regionally, the lithology of rocks in this area consists of Tertiary volcanic rocks, 
such as andesite lava, pyroclastics, and some sediments (Sudradjat et al., 1998). But in the southern 
part, like Daha, have an active geothermal system that allows the formation of a quarterly system 
(Sundhoro et al., 2005; Van Leeuwen, 2018). Therefore, there is no published age dating or 
geochronology data yet, but based on the morphology analysis there are bright differences between 
the active volcanic system in the northern part and ancient or paleovolcano system is the south area. 
The mineralization occur as epithermal in Rango or Lepadi (Herman, 2008) and complex 
mineralization of epithermal and porphyry at Hu’u (Van Leeuwen, 2018) in central facies of Daha 
Caldera.  
 

 



Figure 7. Volcanic group oof Kulon Progo Complex, that shows position of mineralization occurences in 
central facies (red pentagonal in grey circle) (Verdiansyah, 2019). The Kulon Progo is Complex of North-

south oriented Composite stratovolcano. The occurences of sediments (carbonates) in Kulon Progo area give 
concluion of submarine condition in more three-quarter part of volcanoes body. 

  
Fig. 8. The interpretation of the volcanic system in Complex volcano or Caldera system. (a) Merubetiri 

complex, shows closed-caldera or large composite volcano system, with long periods of magmatism and 
volcanism. (b) opened-caldera system in East Sumbawa, that’s makes 4 separates caldera system but still 

connected with volcano group in between.The mineralization occurs in their own central caldera facies and 
specify in central of eruption, such as Hu’u prospect. 

 
5. Conclusion  

The simply volcanosetting concept, the volcanic facies, can be used to facilitate the discovery of 
deposits as a limitation of exploration area. It’s an pilot parameter to create the greater 
volcanosetting concept. Other setting still needed further development are the volcano-chronology, 
volcanic landform evolution, volcano-tectonic, hydrothermal circulation and timing of mineral 
deposition.  
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