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Abstract 

Gabbro, is a fossil remnant of oceanic crust in western part of Java, found at Bayah Geological Complex (BGC) and Ciletuh Melange Complex 
(CMC), Indonesia. It has been studied by using petrographic, X-Ray Fluorescence (XRF), and inductively coupled plasma-mass spectrometry (ICP-

MS) and mineralogical (microprobe) analyses. Mineral and geochemical composition of these rocks provide important clues to their origins since 

the rocks have been deformed and gone through auto metamorphism, beside they contain the economic mineral and or rare earth elements (REE). 
Gabbroic rocks in these two areas generally shows phaneritic to porphyritic texture, granular texture. These rocks in CMC are dominated by 

plagioclase (oligoclase to albite), hornblende, pyroxene, partly altered to tremolite, actinolite, chlorite, epidote, and sericite; meanwhile those of 

BGC dominantly consist of plagioclase, pyroxene, hornblende, some present of chlorite, actinolite, epidote and biotite as secondary minerals. In 
multi-element diagrams, gabbroic rocks in CMC show strong negative Sr and Zr, but positive Nb anomaly, while those of BGC show strong 

negative anomaly of Nb and Zr. In addition, based on rare earth elements (REE) diagrams, gabbroic rocks in CMC show depleted of light rare earth 

elements (LREE) with negative Eu anomaly, while gabbro’s in BGC show enrichment of LREE. These characteristics indicate that GBC’s and 
CMC’s gabbroic rocks came from different magma sources, one was formed by partial melting of depleted upper mantle reservoir while the other 

one was formed by partial melting of mantle wedge with active participation of subducted slab in an arc tectonic setting, suprasubduction zone 
which were formed at started Upper Cretaceous to Paleogene, and they had retrograde metamorphism to epidote amphibolite facies. 
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1. Introduction  

 Gabbro is one component of an ophiolite sequence, the 

basaltic type, can be derived by partial melting from depleted 

upper mantle reservoir, heterogeneous reservoir (Zindler et al., 

1984) or partial melting from oceanic crust which has relation 

with subduction process (Davidson, 1986). Different setting, 

such as arc-mechanism, has various compositions and 

complicated tectonic histories. According to Gill (1981), 

basaltic rocks contain TiO2 <1.3 wt.% formed in subduction 

zones (orogens), while basaltic rocks with TiO2 > 1.3 wt.% are 

derived from non-orogenous environments, both oceanic and 

continental environments.  

 Gabbro, as part of ophiolite sequence Ciletuh Melange 

Complex (CMC), western part of java, is situated within the 

Indonesian archipelago at the Southern margin of Sundaland 

and the Eurasian Plate and is a part of the active Sundaland 

margin (Figure 1). This is recorded as a fragment Cretaceous 

oceanic crust, a complex zone that has recorded the convergent 

history between Indo-Australia dan Hindia Plate (Asikin 1974; 

Soekamto 1975; Thayib et al. 1977; Martodjojo et al. 1977; 

Suhaeli, 1977; Hamilton 1979; Schiller et al. 1991; Parkinson 

et al. 1998; Wakita, 2000; Patonah and Permana 2010; Satyana, 

2014).  Gabbro, together with other rocks (harzburgite, dunite, 

basalt, metamorphic rock and marine sediment) is overlain 

unconformity by Ciletuh Formation (Schiller et al. 1991). Some 

researchers have been concluded that the nature of oceanic crust 

(included gabbro) and the age of these rocks (Rosana et al., 

2015) the rock associated with Suprasubduction zone and 

MORB;  Satyana, (2014) explained that gabbro as part of 

ophiolite CMC, is a product subduction of Late Cretaceous. For 

the age dating of gabbro’s, Noeradi (1994) and Schiller et al. 

(1991), they said that as a component part of CMC, has the age 

of more less 55 Ma or Middle Eocene. This implies that Gabbro 

in CMC was formed from Upper Cretaceous to Paleogene 

which associated with suprasubduction zone and MORB. 

Recently, around 20 km northwest of CMC, western part of 

java, another gabbro has been found in Bayah Geological 

Complex (BGC) (Patonah and Permana 2018). The gabbro in 

BGC found boulders together with metapelitic rocks, it has not 

been found ultramafic yet. This becomes an interesting issue. 

Therefore, this study will compare the characteristic, the 

chemical analysis, and petrological data of gabbro in these two 

complexes to find the genetic and origin of gabbro 

corresponding to subduction – related. Moreover, this research 

will discuss the tectonic setting of these rocks. 

1.1 Geological Setting  

 Geological setting of western part java is begun of mélange 

compex as product convergent at Upper Cretaceous – Early 

Paleogene Melange in Ciletuh Melange complex, is 

characterized by presenting of peridotite, dunite, serpentinite, 

gabbro, basalt, amphibolite, greenschist, and mica schist. This 

mélange is overlain unconformity by Ciletuh Formation in 

Ciletuh area, and Bayah Formation at Bayah area.  

 The study area form as part of CMC and BGC and is 
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characterized by the occurrence of low – medium grade 

metamorphic rocks. In CMC, the field observation has been 

done in Cikopo, Cikepuh and Citisuk Rivers. In Cikepuh River, 

pegmatitic gabbro reveals with coarse – very coarse grained and 

shows auto-metamorphism and altered which are characterized 

by the presence of actinolite and chlorite consecutive (figure 2). 

This rock also experiences deformation which is indicated by 

brecciated. Serpentinized-Peridotite is found in the upstream of 

the rivers. It has deformed which is characterized by shearing 

zone N280oE/30o and thrusted on the top of the sandstone with 

plane direction is N235oE/30o or contacts with the shale from 

Ciletuh Formation with shearing zone is N240oE/35o. 

 Geological observation upstream of the rivers along Citisuk 

River (figure 2). Pillow lava has been exposed strongly altered 

in this area which is characterized by the presence of chlorite 

and carbonate minerals besides pyroxene and plagioclase. 

Tectonic contact between sedimentary rocks is found, and 

serpentinite is with plane direction of N110oE/70o. Serpentinite 

shows moderate to coarse grain and does not indicate 

deformation. The coarse grain gabbro’s are found, some of the 

rocks show a mylonitic structure. In this location, outcrops of 

metamorphic rock are found with foliation plane N300oE/35o. 

They are covered by sedimentary rocks of the Ciletuh 

Formation. At the end of section, the pillow lava encloses 

unconformably above the Ciletuh Formation and complex 

ophiolite – metamorphic rock. 

 

Fig 1. Ciletuh Melange Complex is one of major components of 

Cretaceous accretionary – collision complex of southern Sundaland 

(modified from Wakita, 2000); and Bayah Geological Complex is 
located at margin of Bayah Dome (Prihatmoko and Idrus, 2020). 

 In BGC, the field observation has been done in Cisanun and 

Cigaber Rivers. In Cisanun River (Figure 3), Gabbro generally 

reveals as boulders along this river, while the riverbank consists 

of porphyry andesite, diorite, mica schist and granodiorite 

(from downstream to upstream). Gabbro has dark grey color, 

phaneritic texture, some show oriented mineral, and some 

others show altered mineral, dominated by plagioclase, 

pyroxene, hornblende, and chlorite minerals. In another River 

(Cigaber River), gabbro’s are also revealing as boulders, but 

showing more fine texture than those in Cisanun River. The 

Riverbank in the river is dominated by mica schist (figure 3). 

 

Fig 2. Field observation in Ciletuh Melange Complex (CMC).  

 

Fig 3. Field observation in Bayah Geological Complex (BGC). 

2. Material and Methods 

 This paper will be focused on gabbro in those CMC and 

BGC. The material on this paper uses the rock samples from 

field observation conducted by 8 samples, 5 (five) samples from 

CMC and 3 (three) samples from BGC for this study (Table 1). 

 The methods that are used in this study are petrographic 

analysis, geochemical and microprobe analysis. The 
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petrographic analysis has been done in laboratory of Petrology 

and Mineralogy, Faculty of Geological Engineering, University 

of Padjadjaran, and Research Center for Geotechnology LIPI, 

Bandung, Indonesia. 

Table 1. Mineral composition of Gabbroic rocks in the research area. 

Sample 

Code 

Mineral Composition (%) 
plg px Amp Trem/ 

Act 

Ep Cc Chl Clay Op 

KP-2 65 0 20 7 <3 0 3 0 <3 

KO-10 45 8 20 0 8 7 7 0 <5 

KO-12 75 0 15 0 3 <3 0 0 <5 
KO-15 50 0 25 0 7 8 <5 <3 <3 

TK-16 65 7 20 0 2 3 0 0 <3 

CGB 5 35 20 15 10 5 0 7 5 3 
CSN 4 35 25 7 8 5 0 8 7 <5 

CSN 13 40 25 7 8 3 0 7 5 5 

Noted: Plg = plagioclase; Px = Pyroxene; Amp=Amphibole; Trem / Act 

= Tremolite / Actinolite; Ep = Epidote; Cc = Calcite; Chl = Chlorite; 

Serc = Sericite; Op = Opaque 

 Geochemical analysis using X-Ray Fluorescence (XRF) 

and inductively coupled plasma-mass spectrometry ICP-MS is 

implemented on this study. These analyzes were done by 

INTERTEK, Jakarta in 2018.  Whole rock major element 

abundances were determined by XRF with fused using lithium 

metaborate. Rare earth element and trace element were 

determined by Inductively-coupled plasma – mass 

spectrometry (ICP – MS) with a detection limit of 0.01 to 0.02 

ppm. The analytical errors for most elements were less than 2%. 

Furthermore, mineral chemical analysis is used in this study. 

The samples were carried out at ORI, Tokyo by using JEOL 

super probe 733 electron Probe in 1999 through cooperation 

project between Research Center for Geotechnology LIPI, 

Bandung, Indonesia with Ocean Research Institute (ORI – 

Tokyo). The samples analyzed by this method are samples from 

CMC (KP-2, KO-10, and KO-15). Data on mineral analysis 

calculations from microprobe are then recalculated based on 8 

oxygen atoms in plagioclase; Amphibole is calculated on 23 

oxygen atoms with an estimate of Fe2+/ Fe3+ assuming  13 

cations. For the calculation of the iron as follows: 

FeO=0.85 x FeO* and Fe2O3 = 0.15 x FeO*/0.9 

 The results of mineral probe analysis on amphibole are then 

grouped using the classification of Leake et al., 1997 with the 

following parameters: 

1. Ca - Amphibole: CaB  1.5; (Na+K)A  0.5.  CaB  1,5; 

(Na+K)A < 0,5 

2. Na - Ca Amphibole: (Na+K)A  0.5 ; (Ca+NaB)  1 ; 0.5 < 

NaB < 1.5 

(Na+K)A < 0.5 ; (Ca+NaB)  1 ; 0.5 < NaB < 1.5. 

3. Na - Amphibole:  NaB  1.5; (Na+K)A  0.5 ; (Mg +Fe2+ + 

Mn 2+)  2.5.  

NaB  1.5; (Na+K)A  0.5 ; (Mg + Fe2+ + Mn 2+)  2.5 ). 

3. Result and Discussion 

3.1 Petrography 

 Gabbro petrographic analysis in CMC is represented by 8 

(eight) samples, while those of BGC are 3 (three) samples 

(Table 1). Based on petrographic analysis, most of the CMC’s 

gabbros have altered and deformed, and they show phaneritic 

texture (2 mm to 8 mm) and intergranular texture (KP 2). Major 

minerals are plagioclase, hornblende with minor amount of 

pyroxene and opaque mineral. Plagioclase has altered to 

chlorite, calcite, and epidote (KP 3), while most pyroxene alter 

to hornblende and actinolite – tremolite (figure 4A).  

 In KO-15 sample, gabbro shows lineation, some pyroxenes 

in this rock have altered to actinolite – tremolite and filled the 

fracture in plagioclase.  Beside actinolite – tremolite, there is 

also the present of calcite, chlorite, and epidote as an alteration 

result of plagioclase.  In KO-10, there is fine aggregate chlorite 

(figure 4B) which is a product of plagioclase alteration, and 

present of epidote and hornblende (figure 4C). 

 In KO-12 sample, leucogabbro is dominated by feldspare 

(plagioclase), some hornblende (figure 4D). It has equigranular 

texture, medium grain, and lineation. Secondary minerals 

which compose this rock are epidote, calcite, and opaque 

minerals. 

 Evidence of deformation in gabbro is shown by bending of 

cleavage plane in pyroxene, fractured, elongated mineral, wavy 

extinction in almost minerals (plagioclase, hornblende, and 

pyroxene). 

 Gabbroic rocks which are exposed along Cisanun and 

Cigaber Rivers, BGC, show phaneritic to porphyritic texture, 

granular and intergrowth texture, medium to coarse grain, some 

minerals have lineation, fractured which is filled by chlorite and 

epidote minerals. The rocks are dominated by plagioclase 

(andesine to oligoclase) dan pyroxene and hornblende (figure 

5C, 5D). Secondary minerals are actinolite, chlorite, epidote, 

and opaque minerals (figure 5A, 5B). Plagioclase has coarse 

grained, partly altered to chlorite and epidote. Pyroxene shows 

pale green to brownish color, prismatic texture, poor 

pleochroism, partly altered to hornblende, actinolite and 

chlorite (figure 5A, 5C). Hornblende has a green to brownish 

color, medium to strong pleochroism, and has cleavage one to 

two direction (figure 5A). Actinolite has a green color, fibrous 

to aggregate habit, medium pleochroism, occurring as 

replacement product of pyroxene. Chlorite has a green color, 

aggregate texture, poor to medium pleochroism. It occurs as an 

alteration result of pyroxene and plagioclase. Epidote has a 

brownish color, granular, high relief, high birefringence, as a 

result of alteration from plagioclase (figure 5E, 5F). Opaque 

mineral has a black color, fine to medium grain, and isotropic.  

 

Fig 4. Photomicrograph of gabbro in Ciletuh Mélange Complex. (A) 

Pyroxene altered to tremolite-actinolite. (B) Chlorite is alteration 
mineral from Pyroxene. (C) Hornblende, epidote, and chlorite are 

present beside plagioclase and pyroxene; (D) some hornblende filled 

fracture in plagioclase. 

3.2 Geochemistry 

 Here is the data of geochemistry of gabbro in CMC and 

BGC, western part of Java, Indonesia (Table 2).  

 Geochemical data (major elements) can be used to 

determine types of rock name, magmatic process, petrogenesis 

and tectonic setting. To determine type of rock, the data is 

plotted to total alkali vs silika diagram (TAS). The result is that 

the data falls  in gabbro which is particularly similar to 

petrographic analysis (figure 6a). 
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Table 2. Whole rock geochemical data of gabbro in western part of 

Java, Indonesia from various sources 

 CMC 2 CMC 3 CSN 4 CGB 5 CSN 13 

Major oxides (wt%) 

SiO2 40.85 47.39 48.12 50.65 45.05 

TiO2 4.74 4.55 1.04 1.16 0.78 

Al2O3 9.14 11.92 12.45 20.35 13.78 

Fe2O3 24.23 17.94 12.41 9.20 12.75 

MnO 0.38 0.26 0.24 0.03 0.44 

CaO 9.30 7.48 9.26 9.83 17.99 

MgO 4.47 4.74 12.68 3.30 6.65 

Na2O 2.66 4.10 1.44 3.14 0.83 

K2O 0.27 0.40 0.47 0.73 0.23 

P2O5 1.49 0.22 0.26 0.26 0.26 

Cr2O3 0.02 0.01 0.07 0.01 0.06 

LOI 1.70 1.10 1.65 1.12 0.65 

Total 99.25 100.11 100.09 99.77 99.47 

Trace elements (ppm) 

V 275 393 252 305 - 

Cr 16 6 291 16 - 

Co 43 46 62 21 - 

Ni 23 24 174 16 - 

Ga 20.1 20.3 13.6 20.9 - 

Rb 2 3 9.7 18.6 - 

Sr 101 127 193 512 - 

Y 108 39.7 23.2 20.3 - 

Zr 98.4 104 34.6 11.9 - 

Nb 13.9 7.3 3.6 3.0 - 

Ba 23 24 78 141 - 

Pb <1 1 2 4 - 

Th 0.22 0.29 0.95 1.11 - 

U 0.008 0.07 0.20 0.17 - 

Rare earth elements (ppm) 

La 11.9 3.8 8.1 11.8 - 

Ce 40.8 11.1 19.5 26.1 - 

Pr 6.6 2.08 2.94 3.60 - 

Nd 37 11.8 14.6 15.8 - 

Sm 12.6 4.3 4 3.8 - 

Eu 3 1.8 1.2 1.3 - 

Gd 21.3 7.3 4.4 4.0 - 

Tb 2.54 0.99 0.69 0.61 - 

Dy 17.6 7.4 4.4 3.8 - 

Ho 3.4 1.4 0.9 0.8 - 

Er 9.5 4.1 2.5 2.1 - 

Tm 1.2 0.6 0.3 0.3 - 

Yb 8.1 4 2.3 1.9 - 

Lu 1.22 0.62 0.37 0.28 - 

(La/Sm)N 0.61 0.57 1.31 2.00 - 

(Sm/Yb)N 1.73 1.19 1.93 2.22 - 

(La/Yb)N 1.05 0.68 2.53 4.45  

(Na/Nd)N 0.63 0.63 1.09 1.47 - 

(Tb/Yb)N 1.43 1.13 1.36 1.46 - 

Noted: 

CMC 2, CMC 3 : gabbro in Ciletuh Melange Complexe (Rosana et al., 

2015) CSN 4, CGB 5, CSN 13: gabbro in Bayah area 

 

Fig 5. Photomicrograph under cross Nicol, gabbro’s in Bayah area. (A 

and B) present biotite, actinolite, hornblende and chlorite minerals 
beside clinopyroxene, and plagioclase; (C and D) pyroxene is partly 

altered to tremolite – actinolite; (E and F) abundance of epidote and 

chlorite mineral replacing plagioclase. 

 

Fig 6. (a) Total alkali silicate (TAS) classification of gabbro in 

Western part of Java (after Cox et al., 1976); (b) AFM plot (Irvine and 

Baragar, 1971). 

 From major element composition, the gabbroic rocks from 

Western part of Java are characterized by low SiO2 content 

(40.85 – 50.65 wt.%), wide range of MgO (3.30 – 12.68 wt.%), 
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Al2O3 (9.14 – 18.15 wt.%), and Fe2O3  (5.03 – 24.23 wt.%) and 

low CaO (7.48 – 11.24 wt.%), except CSN 13 and low TiO2 

(0.78 – 1.16 wt.%) concentration, except in CMC (Table 2). 

Lower concentration of alkali (Na2O and K2O) (figure 7) 

possibility due to alteration process or cumulative nature of the 

rock (Dey et al., 2018; Kakar et al., 2013). It is supported by 

petrographic analysis that gabbroic rock in these two complexes 

has altered and retrograde metamorphism to epidote 

amphibolite, which is characterized by the presence of andesine 

to albite (plagioclase types), hornblende, actinolite and 

tremolite replacing pyroxene; epidote and chlorite replacing 

plagioclase. Measurement of pressure and temperature of 

gabbro in CMC based on the qualitative analysis (mineral 

assemblage; oligoclase - albite, hornblende, actinolite, epidote 

and chlorite), the rock has altered at the temperature of 300oC 

to 500oC and the pressure of 3 kbar to 5 kbar (Blundy and 

Holand 1990). 

 To determine magmatic affinity, the data is plotted in AFM  

diagram (Irvine and Baragar 1971). The result exhibits that 

gabbro fall in tholeitic to calc-alkaline affinity (figure 6b). TiO2 

and Al2O3 contents of gabbro exhibit positive correlation with 

MgO (figure 7). It means that there is magmatic differentiation 

which is probably due to cumulate nature of gabbros. 

 

Fig 7. MgO vs selective major oxide plots for gabbro in Western part 

of Java. 

 

Fig 8. Normalizing values after Sun and McDonough (1989). 

The result of trace element analysis shows variable Nb (3.6 

– 13.9 ppm), Rb (1.5 – 16.2 ppm), Sr (83.2 – 495 ppm), and Y 

(19.5 – 108 ppm) (figure 8). The multielements patterns exhibit 

gabbro in BGC show enrichment of LILE, except for Nb and 

strong negative anomaly at Zr (figure 8). Meanhile, those of 

CMC exhibit positive anomaly at Nb, P and Sm, but negative 

anomaly at Sr and Zr.  

Furthermore, chondrite normalized rare earth element 

(REE) patterns of gabbroic rocks are shown in figure 8b. 

Samples of BGC shows enrichment of light REE  [(La/SM)N = 

1.31 – 2] and negative anomaly Nb conforming to E-MORB, 

while those of CMC show relatively depleted of LREE  

[(La/Sm)N = 0.57 – 0.61] with negative Eu anomaly (see 

samples 2 in figure 8) conform to N-MORB. 

3.3 Mineral Chemistry 

 Mineral chemistry analysis is carried out on 3 (three) gabbro 

samples from CMC, namely KO-10, KO-15 and KP-2. 

Minerals which are present in those rocks are amphibole and 

plagioclase. 

 Amphibole characterized by high content of Si, Mg and lower 

content of Aliv. amphibole which composes gabbro generally 

varies, namely, magnesio-hornblende, actinolite, Fe – 

hornblende, and tremolite (figure 9).  

 Plagioclase in gabbro shows low anorthite (An1-An21), 

namely albite to oligoclase (figure 9). These minerals are 

product of alteration from Ca-plagioclase. Potasium content 

generally shows low composition, lower than 0.09 atom per 

formula unite.  

 Based on the data, gabbroic rocks in CMC have retrograde to 

epidote amphibolite which are characterized by the presence of 

albite – oligoclase types, Ca – plagioclase altered to calcite, 

epidote and chlorite; while pyroxene alters to hornblende and 

tremolite – actinolte. In addition, these rocks have deformed 

which are signed by wavy extinction of almost mineral, 

fractured and folded. Indeed, It also happens to gabbro’s BGC 

which has autometamorphism and retrograde to epidote 

amphibolite with the presence of hornblende, actinolite and 

chlorite minerals.  

 

Fig 9. Type of amphibole and plagioclase (KO-10, KP-2,   KO-15) in 
Gabbro of CMC (Leake et al., 1997). 

3.4 Discussion 

3.4.1 Petrogenesis 

 The geochemical characteristic of gabbroic rocks in western 

part of Java, Indonesia shows certain number of variations in 

terms of their major and trace element concentration due to 

possibility of different magma sources. It is generally 

considered as part of oceanic crust formed through magma 

derived from depleted mantle. Based on geochemical analysis, 
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TiO2 content of gabbro in BGC is lower than 1.3% (Table 2) 

which means that these rocks are formed at subduction (orogen) 

process (Gill, 1981). This data is supported by high alumina 

(13.78 – 20.35 et%) which means that the rock associated with 

suprasubduction zone environments for the origin of magmas 

(Monnier et al. 1999). Furthermore, gabbroic rocks from BGC 

conform well with enrichment of light REE [(La/Yb)N = 2.53 

– 4.45], and negative anomaly at Nb and Zr which are related 

by arc related setting or subduction – related magma (Fawzy 

and El-ela, 1997) (figure 8). It indicates that source of magmas 

is formed by partial melting of mantle wedge with active 

participation of subducted slab in an arc tectonic setting (Dey et 

al., 2018) and possibility of relation with suprasubduction 

ophiolite (Wallin and Metcalf, 1998). Depletion of HREE 

pattern in these rocks [(Tb/Yb)N = 1.36 – 1.46] suggest that it is 

subduction-related magma derived at least in part from mantle 

- wedge and parent magma was of relatively primitive mantle 

source (Fawzy and El-ela, 1997). These characteristics indicate 

that the rocks are associated with orogenic type (Wilson, 1989). 

Gabbroic rocks in CMC are different character from those 

of BGC. TiO2 content in CMC’gabbros show higher than 1.3 

wt.% which is interpeted as non orogen association in origin. 

Furthermore, the spidergrams of the CMC’s gabbro (figure 

8) conform well with N-MORB which is interpreted that the 

rocks are derived by partial melting of isotopically faily 

homogeneous, well mixed and depleted upper mantle reservoir 

(Zindler et al., 1984). Moreover, the REE patterns in these rocks 

show negative Eu anomaly which means that  the rock has 

fractionally crystallized plagioclase or may have been in 

equilibrium with a plagioclase – bearing mantle sources 

(Wilson, 1989).  

Based on the REE pattern of these rocks, there are two 

possibilities of two types of source magma in western part of 

Java, Indonesia. Firstly, one is formed by  partial melting of 

depleted upper mantle reservoir, and the other one is formed by 

partial melting of mantle wedge with active participation of 

subducted slab in an arc tectonic setting. 

3.4.2 Tectonic Implication 

To understand tectonic setting for the emplacement of 

different magma type of Western part of Java, Indonesia, 

different tectonic discrimination diagrams are used. the Ce/Y vs 

(La/Yb)n diagram (Saunders et al., 1988), gabbroic rocks fall in 

an around N MORB and EMORB (figure 10), suggesting their 

contribution possibly from depleted and enriched mantle to near 

crust respectively. Furthermore, based on Cr vs Y diagram 

(Pearce, 1982), Gabbros fall in Island Arc Tholeite (IAT) and 

in overlapped by Within Plate Basalt and MORB (figure 11). 

This implies that the gabbros in western part of Java are formed 

at MORB to arc environment (suprasubduction zone) tectonic 

settings.  

 

Fig 10. Source magma characterization for gabbro in western part of 

Java. (a) Th/Yb vs Nb/Yb plot (after Pearce, 2008)); (b) Ce/Y vs 

(La/Yb)n plot, Modern N – MORB and E MORB points (Sun and 

McDonough, 1989). 

 

Fig 11. Tectonic discrimination diagram for gabbro in Western part of 

Java. (a) Cr vs Y plot (Pearce, 1982) 

4. Conclusion 

Petrological study of gabbroic rock from Western part of 

Java exhibits that there are different characteristics between 

CMC and GBC. Gabbro in CMC is more various, more altered, 

and intensely deformed than those of BGC. In BGC, there are 

some gabbro which has been influenced by hydrothermal 

process which is characterized by present epidote and chlorite, 

also vein which is filled with epidote and chlorite minerals. 

These cases are supported by geochemical analysis. Based on 

geochemical characteristic, lower TiO2 (< 1.3%) in BGC 

included orogenic process in origin, meanwhile those of CMC 

is non orogenic process. Furthermore, gabbro rocks show 

enriched LREE in BGC with negative anomaly at Nb and Zr, 

meanwhile those of CMC depleted to LREE with negative Eu, 

Sr and Zr anomaly. The characteristic of the composition is 

genetically related to MORB (CMC) to an arc (BGC) related 

tectonic setting, supra subduction zone, where the gabbroic 

rocks in BGC are predicted to be transitional opening 

continental margin products. Forming gabbro in western part of 

Java is predicted to start being formed at Upper Cretaceous to 

Paleogene (Middle Eocene). Retrograde metamorphism 

happens to these rocks to epidote amphibolite, which is 

characterized by the presence of hornblende, oligoclase to 

albite, actinolite - tremolite, chlorite and epidote minerals. 
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