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INTRODUCTION 
 

A number of studies discuss the mineral 

compositions of Cenozoic sandstones in Java 
Island, Some sandstones are dominated by quartz, 

derived from granitic and/or metamorphic 

basement terrains or reworked sediments; many 

others are dominated by lithics and plagioclase 

feldspars derived from andesitic volcanics. The 
distribution of these two end-members varies 

through space and time, and has not been 

systematically been document for all of Java. 

 

In the first comprehensive study of the geology of 

Java, Verbeek and Fennema (1896) suggested that 
most of the Neogene sandstones on Java were 

erosional products of volcanic rocks, and that 

quartz-rich sandstones were either of Eocene age 

or were deposited in the proximity of Eocene rocks.  

 
Rutten (1925), however, studied 110 Neogene 

sandstones across Java and demonstrated that 

many of the Miocene sandstones are also rich in 

quartz, particularly across the northern half Java 

Island and on Madura Island (Figure 1). These 

have common 'dusty quartz' and quartz with 
undulose extinction patterns (both indicative of 

metamorphic quartz), and were interpreted as 

clastic material derived from 'old rocks of Sunda-

land'. He also observed that grain sizes of Neogene 

sands generally decrease in Southern direction 

and that andesitic material is not common before 
the Late Neogene (probably meaning Late Miocene 

and younger). 

 

More recent work in West Java by Clements and 

Hall (2007) and Clements et al. (2012) largely 
confirmed the patterns established by Rutten 

(1925): 

 

(1) Sandstones of Eocene and Oligocene age across 

all of West Java are virtually all quartz-rich, and 

can be tied to 'Sundaland' Pre-Tertiary granite 
and-metamorphic basement sources North of Java;  

 

(2) Increase in volcanic detritus in Early Miocene 

and younger sandstones, particularly in South 

Java and the axial basins, where all sandstones of 
this age are typically sourced from the Late 

Oligocene – Early Miocene "Old Andesites" volcanic 

arc of the Southern mountains and the Late 

Miocene- Recent modern arc across the axial zone 

of Java. 

 

Smyth et al. (2008) provided additional detail on 

sandstone composition from East and Central 

Java. They essentially confirm the same patterns 

as in West Java, but found that some of the Lower- 

Middle Miocene sediments in the Southern 
Mountains are quartz-rich, but are composed of 

volcanic quartz (monocrystalline, clear, often 

bipyramidal) and are sourced from local acid 

volcanic rocks. 

 

The purpose of this short note is to contribute to 
the subject of Java sandstone provenance by 

summarizing quantitative analyses on sandstone 

compositions in the recent studies by Muljana & 

Watanabe (2012), Darman (1991), Siemers et al 

(1992) and Smyth et al (2008) and provide some 
additional data points as QFL (Quartz- Feldspar- 

Lithics) ternary plots.  
 
SANDSTONE GROUPS BASED ON MINERAL 

COMPOSITIONS 
 

There are two groups of sandstones based on their 
composition: a) Non-quartz dominated sandstones 

and b) Quartz dominated sandstones. 

 

Non-quartz dominated sandstones are found in 

West and Central Java (G & F, Figure 1). Muljana 
& Watanabe (2012) studied the Miocene Cinambo 

and Halang formation in Majalengka area, West 

Java. The quartz composition decreases from the 

lower to middle Miocene followed by increasing of 

rock fragment (Figures 2A and 2B). The rock 

fragment composition was dominated by andesite 
fragments. These sandstones were deposited when 

the magmatic and tectonic influences are 

particularly dominant. The upper Miocene Halang 

Formation is distinguished by the volcanic content.  

 
Darman (1991, Figure 2C) studied the upper 

Miocene Halang Formation in the north of Central 

Java and here the sandstones have a lower quartz 

content. The majority of the rock fragments are 

volcanics and are rich in plagioclase minerals. 

Similar to the Majalengka area, the Halang 
Formation is a turbidite deposit. 

  

Based on the Dickinson classification diagram 

(1985, Figure 2D) some of the Lower Miocene 

sandstone were derived from a recycled orogeny 
terrain. The upper Miocene Halang Formation 

sandstones in both Majalengka and Brebes came 

from a range of sources such as dissected to 

undissected arc in the south to southeast of the

mailto:herman.darman@shelll.com


 

Page 34 of 40 

 

Berita Sedimentologi JAVA 

Number 26 – May 2013 

  
  

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

F
ig

u
r
e
 1

. 
M

o
d

if
ie

d
 p

h
y

s
io

g
ra

p
h

y
m

a
p

 o
f 

J
a

v
a

 a
ft

e
r 

v
a

n
 B

e
m

m
e
le

n
(1

9
4

9
),

 w
h

ic
h

 i
n

cl
u

d
e
  

lo
ca

ti
o
n

s
 
o
f 

s
a

n
d

s
to

n
e
 
s
a

m
p

le
s
 w

it
h

 p
o
in

t 
co

u
n

ti
n

g
 
a

n
a

ly
s
is

 a
n

d
 

th
e
. 

d
is

tr
ib

u
ti
o

n
 

o
f 

q
u

a
rt

z
-r

ic
h

 
("

o
ld

";
 m

a
in

ly
 i

n
 N

o
rt

h
) 

v
e
rs

u
s
 
v
o
lc

a
n

ic
s
-r

ic
h

 
("

e
ff

u
s
iv

e
";

 S
o
u

th
e
rn

 
M

o
u

n
ta

in
s
 
a

n
d

 B
o
g
o
r-

K
e
n

d
e
n

g
T

ro
u

g
h

s
) 

s
a

n
d

s
to

n
e
s
 
a

cr
o
s
s
 

J
a

v
a

 (
R

u
tt

e
n

, 
1

9
2

5
).



 

Page 35 of 40 

 

Berita Sedimentologi JAVA 

Number 26 – May 2013 

 
 

 

 

 
area.

 

The sandstones compositions of the Bayah 

Formation (A, Figure 1) and the Walat Formation 

(B, Figure 1) of SW Java are dominated by quartz 

(Figure 3). These formations were deposited during 
Eocene time (Siemers et al, 1992). The outcrop 

analysis indicated a mix of fluvial and shallow 

marine sandstones. In Central and East Java, 

Smyth et al (2008) also found a number of quartz-

rich sandstones. The provenance of these 
sandstones are interpreted as recycled orogen 

terrain in the north to northeast of the outcrops. 

 

In the southern part of Central Java, Smyth et al 

(2008) found metamorphic quartz rich sandstone 

(Figure 4A), deposited in a terrestrial environment 

during pre-Middle Eocene time, classified as Type 

1, in 3 locations (C in Figure 1). These are pre-

middle Eocene sandstones and described as 

metamorphic quartz-rich sedimentary rocks, 

deposited in terrestrial environment  
 

In the Southern mountains Miocene volcanic 

quartz-rich sandstones were found in outcrops. 

Smyth et al (2008) classified these sandstones as 

Type 2 (Figure 4B), which are located in close 
proximity to the acid volcanic centers of the 

Eocene to Lower Miocene Southern mountain arc 

(Location D, Figure 1).  The presence of lignite, 

channel structures and abundant rootlets, and the 

lack of marine fauna indicate a terrestrial 

depositional setting (Smyth et al, 2008). 
 

 

Figure 2. Quartz, Feldspar and Lithics ternary plot of sandstones from the Halang Formation. A and B are 
from Majalengka, West Java and C is from Central Java. D is the provenance categories of sandstone based 

on Dickinson (1985). 
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Figure 3. Quartz dominated sandstones of Bayah and Walat Formation, Southwest Java (Siemers et al, 
1992). 
 

Figure 4. Quartz dominated sandstones in 
Eastern Java based on Smyth et al, 2008. 
A) Type 1, B) Type 2 and C) Type 3 
sandstones. 
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Mixed provenances of the Middle Eocene to 

Miocene sandstone (E, in Figure 1) are common in 

the eastern part of Java. Smyth et al (2008) call 

these sandstones as Type 3 (Figure 4C). In the 
Southern mountain area these Type 3 sandstones 

are Middle Eocene in age, and part of the 

Nanggulan Formation. Smyth also found quartz-

rich sandstone in a small outcrop in the Kendeng 

Basin, north of Central Java. Although it was 

found in Miocene Lutut Beds, it has been 
deposited on the southern margin of the basin and 

have subsequently been deformed and moved 

northwards to their present-day position by 

thrusting (Smyth et al, 2008). Additional Type 3 

sandstones are found in Northeast Java, in the 
Middle Miocene Ngrayong Formation. 

 

These 3 groups of sandstones described by Smyth 

et al (2008), mainly fall in the "Recycled Orogen" 

category in the QFL diagram of the Dickinson 

(1985) classification. Some of the Type 3 
sandstones plot in the "Craton Interior" category of 

provenance.  However, the quartz-rich Type 2 

sands are clearly of volcanic origin, demonstrating 

to not rely exclusively on these ternary plots for 

sandstone provenance interpretation (a point 
already stressed by Smyth et al. 2003, 2008). 

 
CONCLUSION 
 

Quartz rich sandstones are common in the Eocene 

interval across Java, in the Miocene of the 

northern part of Java Island. Feldspar and 

volcanic rock fragments are more dominant in 
most other Miocene sandstones. 

  

Sandstones from the Late Miocene Halang 

Formation in northwest Java are dominated by 

feldspar and rock fragments. The observation in 
Majalengka shows the reduction of quartz from the 

lower to upper Miocene interval.  
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