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Non-Channelized Turbidite Deposit Porosity
Identification In Brebes Central Java
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Abstract— Brebes Area, in Central Java (108° 47' 59.99" E - 108° 55' 46.89" E and 7° 2' 9.59" S - 7° 7' 54.72" S), have been known as an area with
numerous oil and gas seepages. In contrary, the petroleum system study of this area is scanty and not fully understood. Turbidite deposit were found in
this area. Four (4) stratigraphic sections were observed along the Rambatan and Ciseureuh River within 30 to 261 meters in thickness. Based from
those sections, the Formations could be devided into 4 type lithofacies, that is: (1) Type 1: consists of Interbeded of thin-bed sandstone and siltstone
Paralel lamination, wavy, lenticular and graded bedding are the most common sedimentary structure, although climbing ripple, low scale slump
stratification and sandy injection, (2) Type 2: consists of fine grained sandstone and siltstone, sedimentary structures can be seen are convolute bed,
wavy, and ripple, (3) Type 3: consists of interbedded siltstone and very fine-grained sandstone with lower laminae, small scale slump bedding, upper
laminae, and muddy siltstone are mainly characteristic, and (4) Type 4: consists of interbedded shale and very fine grained sandstone graded bedding
and wavy are the most common sedimentary structures with volcanic material at the base. The Depositional Environment interpretation is also been
made in the area using Mutti and Normark (1987) classification, which shows that Type 1 deposited in Middle Fan, Type 2 deposited in outer fan and
Type 3 and 4 were deposited in the Inner Fan. The porosity calculation using the Helium Porosimetry Technique shows 2 to 28% porosity; and 0.01 mD
to 201 mD permeability value. The good porosity value 18.9 to 24.7% and permeability value 9.41 to 201 mD were found at Type 3. Based on those
study, we could interpreted that the good porosity were found at the fine sandstone lithology.
Index Terms—Non-channelized turbidite, Brebes Area,Llithofacies association, Inner to Outer Fan, Good porosity, measured section, petroleum system

—————————— ◆ ——————————

1 INTRODUCTION
Discusse about turbidity current deposit that means predicting
the origin deep-water sediments. Some interested things from
turbidite deposits one of them is turbidity flow deposits as the
prolific reservoir to oil and gas hydrate exploration [1].
Triggering-transportation-deposition of deep-water sediment
gravity flow to form a deep-water sandstone is a
comprehensive prosess, also called a deep-water sediment
gravity-flow event [2]. HEBs (hybrid event beds) were formed
from sediment gravity flows and their transformation into
various types of flow which is an event of deep-water sediment
gravity-flow [3; 4; 5; 6]. HEBs refer to the mixed gravity flow
deep-water sediment within a single sediment gravity flow
event which composed turbidity currents, debris flows and
ocassionally transitional flows [7; 8]. The main characteristic of
deep water systems classifications was tied to the occurrence
of sandstone beds in which the sediment grain size fining
upward and know as deep-water turbidite [9]. These, based
on recognition that deposition form waning turbidity current
has a matching decrease in grain size known as Bouma
Sequence. But today was explained that not every deep-water
sedimentary sequence has the fabric of Bouma Sequence.
The cohesive flow changes to non cohesive flow when
passing transitional hybrid flow. The complexity of turbidite
deposits is not easy to understood, but mutti has been conduct
early attemps to understand their complexity (Fig.1.1). Deepwater turbidite classification to date refers to 2 categories,
namely channelized and non-channelized.

Channel-fill sequences are subdivided into three categories:
(1) erosional, (2) depositional, and (3) mixed. Whereas, nonchannelized or known as lobes (submarine fans) were
originally defined that ranged from 3-90 m thickness and
composed of thick-bededd and finer-grained interlobe facies
[10]. Lobes turbidites or submarine-fans begin to develop at
the end mouth-channel [11]. Oil and gas fields within deepwater sediment reservoir have been proven to be good oil and
gas producers. This reserach aims to contribute oil and gas
exploration activities in the deep-water turbidite play. In
addition to a reservoir potential, turbidites are also associated
with earthquakes and tsunamis. These was recorded on five
turbidites deposited in the Ionian Sea over the past thousands
of years has been analyzed to determine earthquake and
tsunami shocks wave erosion process that produces seismoturbidites [12]. Rock fabric of turbidite deposit is main
challenge for hydrocarbon exploration and development.
Outcrop analysis was help reservoir analogue to predicting
porosity and permeability within reservoir. The related among
subsurface condition and surface data can be indicated to
observing relationship between anisotrophy event and
reservoir characteristic. These study area interpreted
composed from non-channelized turbidite which were form
deep-marine supra fan lobes and they has porosity 2-%-28%
and permeability value oscillate between 0.01 mD – 201 mD.
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Fig 1.1. Down-current turbidite facies within channelized and
non-channelized package [10].
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PETROLEUM EXPLORATION CHANCE OF
CENTRAL JAVA

“Terra Incognita” a term that suggested by Awang Satyana due
to different condition of petroleum system in central Java from
its counterparts, West Java Basin and North East Java Basin.
Central Java divided into two potential basin, South Central
Java (Banyumas Basin and Bobotsari basin) and North
Central Java (North Serayu Basin). An active petroleum
system in North Serayu Basin be evidenced by numerous of
oil and gas seepage. Worowari shale and marly clays of
Merawu beds are the potential hydrocarbon source rock
considered from geochemical data which has medium value of
TOC oscillate between 0.4%-1.4% [13; 14]. Worowari is
Paleogene marine sediments and including a part of Totogan
Formation. These, consist of deep-marine turbidite system
sediments and olitsostrom sediments [15]. Most of the organic
matter contained in these sediments indicate Type III kerogen,
primarily vitrinite and some of them oxidised amorphous
materials [16]. Halang Formation was indicated a candidate as
an reservoir rock. Halang Formation is siliciclastic and
volcaniclastic sediment which deposited turbidity mechanism.
Meanwhile volcanic material can be diagenetically change to
be clay mineral which can reduce the porosity and
permeability [17]. The appropriate traping in these area are
fault-dependent anticline, thrust to sliding, pinch out inverted
by block faulting [18].

3 DATA AND METHOD
This research was conducted with data collected from field
observations that has 4 measured stratigraphy sections which
has length 30-260 meters. Furthermore, helium porosimetri
technique, petrography and microfossil analysis have been
analyze for properties, rock fabric, age and vary depositional
environments identify from each sediment that have shows
typically sedimentary structures represent of each measured
stratigraphy section. 14 lithology samples (all of them
interpreted turbiditic origin) were collected, prepare and
examined under polarizing microscope and helium porosimetri
technique.
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sediment deformation after sediment gravity-flow deposited
[20], because those sedimentary structures can be observed
within soft-sediment deformed deposits. Porosity and
permeability value in these unit ranging 2%-30%, which is the
gradded bedding sandstone have been lowest porosity
permeability value (2 %, 0.0005 mD) and wavy sandstone
have been highest porosity permeability value (30.3 %, 76.1
mD).

Fig. 4.1 Vertical distribution of lithofacies association 1,(a)
lenticular, (b) sand injection, (c) climbing ripple.
4.2 Lithofacies Association (LA) Type 2
Individual beds range from 5 cm – 80 cm are composed of
intercalation siltstone/clay and fine-grained sandstone with
volcanic material. The sedimentary structures can be seen are
convolute bed, wavy, and ripple. Occasionally, thin-bed normal
graded bedding present in particular bed (Fig.4.2). Thinsection analysis was conclude grains supported with point
contact-long contact, well sorted, quartz, k-felspar,
plagioclase, opaq, shell skeletal. Predominantly pore liningpore bridging cement calcite and clay fragment.
Interpretation: These unit are interpreted also as the products
of turbidity currents. Thin-bed graded bedding and convolute
indicates the gradual settlement process in relatively lowdensity turbulent flows [21]. The ripple sandy siltstone are also
the product of low-density turbidity currents. The porosity
present secondary porosity and fracture porosity 11.9 %.
Permeability value is 1.5 mD.

4 RESULT AND DISCUSSIONS
The whole data samples largely comprises turbidite deposits
that have been interpreted as non-channelized turbidites.
These also known as sub-marine fans or lobes. The nonchannelized turbidite composed of a basin floor fan underlying
a slope fan which the basin floor fan is more lower and distal
than slope-fan demonstrating greater proximity to the
sediment source area [19].
4.1 Lithofacies Association (LA) Type 1
Lithofacies association 1 usually ranging 5 to 100cm in
thickness, are composed of interbedded thin-bed sandstone,
muddy siltstone upwards to sandy siltstone. Paralel
lamination, wavy, lenticular and graded bedding are the most
common sedimentary structure, although climbing ripple, low
scale slump stratification and sandy injection are also seen in
these unit (Fig.4.1). Table 4.1 Result from planktonic
Foraminiferal analysis these sediment was deposited in the
Middle Miocene.
Interpretation: Lithofacies association type 1 are interpreted
as the product of turbidite non-channelized. Slump
stratification and sandy injection are explained as soft-

Fig. 4.2 Vertical distribution of lithofacies association 2,(a)
wavy, (b) convolute, (c) ripple, (d) convolute geometry.

4.3 Lithofacies Association (LA) Type 3
Lithofacies association 3 usually 5cm – 60cm thick, are
composed of interbedded sandy siltstone and fine-grained
sandstone with Bouma distinctive feature (Ta-Td). Normal
grading, lower laminae, small scale slump bedding, upper
laminae, and muddy siltstone are mainly characteristic
(Fig.4.3). In petrographic analysis these unit consist of grain
supported, concave convex contact, quartz, calcite,
plagioclase, opaq, discocyclina, lepidocyclina, shell fragment
undergo replacement to calcite, pore-filling and pore-bridging
cement. Their porosity are primary porosity (intergranular and
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IJSTR©2020
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 03, MARCH 2020

intragranular) and secondary porosity (dissolution). Porosity
value are ranging 18.9%-24.7% and permeability are 9.41 mD
– 201 mD.
Interpretation: Thin bed fine-grained sandstone normal
grading are interpreted as the deposits of high-density turbidity
currents which is indicative of deposition of traction carpets
from high-density flow [22]. From the sample, was found upper
bathyal fossil namely Cristellaria and latricarinina which were
conclude the depositional environment is middle fan (nonchannelized).
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TABLE 4.1
FORAMINIFERA PLANKTONIC

4.5 PETROGRAPHIC AND ROUTINE CORE
Petrography and routine core analysis were carry out to
qualitative and quantitative porosity permeability analysis. 16
petrographic data and 14 routine core analysis has been
helpful to estimate of reservoir quality in these study area. The
following are their detailed:

Fig. 4.3 Vertical distribution of lithofacies association 3, (a)
small scale slump stratification, (b) ripple, (c) slump bedding.
4.4 Lithofacies Association (LA) Type 4
Lithofacies association 4 are composed of interbedded shale
and very fine grained sandstone with volcanic material partially
emerge breccia. Graded bedding and wavy are the most
common sedimentary structures, although cut and fill can be
seen in these unit (Fig.4.4). They are ranging from 5 cm – 100
cm. Petrographic analysis shows several mineral, such as
quartz, plagioclase, skeletal fragment, and calcite. Pore-lining
and pore-bridging cement calcite are predominantly in
petrographic data. The secondary porosity which is dissolution
process and fracture.
Interpretation: Lithofacies association 4 are interpreted as the
product of turbidity flow with volcanic material content. They
are deposits of thin low-density turbidity currents with sharp
contact. Result from planktonic analysis are present
Globorotalia menardii, Globorotalia mayerii, Globigerinoides
immaturus, Globoratalia apertura, Orbulina universa,
Globorotalia
obesa
altiaperturus,
Sphaerodinella
subdehiscens, Orbulina bilobata, Globoquadrina dehiscens,
Globogerinoides kennetti. Accordingly, has been conclude
these sediment was deposited in N13 to N14 or Middle
Miocene in age. Whereas, from benthic analysis has upper
bathyal bathymetri and middle fan depositional environment
(non-channelized).

Fig. 4.4 Vertical distribution of lithofacies association 4

Petrographic
Samples were selected for qualitative porosity investigation
with petrographic analysis. 16 lithology are interpreted of
turbiditic origin were collected and examined under polarizing
microscope. Grain size, sorting, cement and porosity were
determined in each sample. That shows grain supported
fabric, predominantly point contact and long contact, fair-good
sorting, angular-subrounded grains. Intergranular and
intragranular porosity can be seen 1% and 2%. The
composition based on thin-section are 3-5% quartz, skeletal
fragment that undergo replacement by calcite 8%, opaq 3%,
predominant cement namely calcite pore-filling and porebridging 5-6%, fine dentrital material matrix 54%.
Routine Core by Helium Porosimetry Technique
Routine core analysis are conducted to estimate horizontal
porosity and permeability. Porosity and permeability are a
function of how the pore spaces are connected, type,
distribution and pore throat sizes. Matrix and sorting of
sediment were influence porosity permeability values, in
addition an anisotrophy condition may also have influenced
porosity and permeability value. The sedimentary structures in
sedimentary rock are describe an anisoptrophy condition
during and after sedimentation. The sediments that have
distinctive characteristics in particular facies have been
analyze as lithofacies associatiation. The amount of
interconnected pore space through which fluids can pass,
expressed as a percentage of the total volume occupied by
the interconnecting interstices, for determining this type of
porosity used helium porosimetry technique. The helium
porosimeters provide high precision measurements and small
random error of the obtained results in repeatability conditions.
It is just basic problems may arise to the methods and
calibration procedures and systematic error level [23]. To
identify porosity type, whether primary porosity or secondary
porosity can be seen from the petrographic data. Whereas, to
estimate percentage porosity and permeability value should be
conducted the helium porosimetry technique. Table 4.2 is the
relationship among sedimentary structures, lithology and
porosity permeability value has been conclude such as the
following. The lowest and highest porosity permeability
besides being influenced by sorting can also be separated
based on the visible sedimentary structures [24].
TABLE 4.2
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RELATIONSHIP SEDIMENTARY STRUCTURES, LITHOLOGY AND
POROSITY PERMEABILITY VALUES

4.6 DEPOSITIONAL ENVIRONMENT
According rock texture, sedimentary structure, and microfossil
analysis that the depositional environment of sedimentary
rocks in these area are middle-lower fan (non-channelized)
turbidite. It is not found to be distinctive characteristic of
channel-fill deposits such as erosional bases, channel and
large-scale scouring. Therefore, can be interpreted to
represent a turbiditic sandy siltstone deposit with turbidity
current [25; 26]. The schematic reconstruction of nonchannelized turbidite deposits described in the following
(Fig.4.5).

Fig. 4.5 The reconstruction scheme of ancient nonchannelized turbidite depositional environment from Rambatan
and Ciseureh River outcrop.

CONCLUSION
This research investigates the lithofacies assemblages,
compositions, and quantitative porosity permeability with
helium porosimetry technique on basis of outcrop scale. These
consist of outer-fan systems, as thick and laterally extensive
sandy siltstone from non-channelized and detached upper to
outer-fan facies. Lithofacies assotiation 3 has been the highest
porosity permeability value, it is deposited in upper fan.
Whereas, the lowest porosity permeability value is lithofacies 2
which deposited in lower fan.
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