Dear Colleagues,
Welcome to Bali and the 2nd International Congress on Earth Sciences in SE Asia.
Three Universities united their powers, and with great pleasure, we present you with
this Abstract Book, showcasing the successful organisation of ICES 2019.
We are thankful to all of you for trusting your research and the latest developments
of Earth Sciences in the region of SE Asia and beyond to ICES 2019. We hope that this
collection of Abstracts will become a solid platform of expertise, together with the
oral and poster presentations, as well as the selected papers, in the upcoming
publications in our collaborating journals. We endeavour to connect Geoscientists to
exchange their ideas and network at every level: from plenary and keynote speakers
to professional participants and students.
Please enjoy our complimentary social events, and we hope you will find some time
to enjoy the marvellous sights of Bali.
We wish to extend our special thanks to the plenary and keynote speakers for their
kind contribution, as well as to the volunteers of ICES 2019 from Universitas
Padjadjaran and Universiti Brunei Darussalam, for their invaluable assistance in
organising the event.
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Plenary Lectures
Robert Hall
Subduction, collision, extension and hazards in Eastern Indonesia: Our
contribution as geoscientists
Southeast Asia Research Group, Department of Earth Sciences, Royal Holloway University of London, UK

Eastern Indonesia is one of the most exciting regions on the globe from a geological perspective.
It is the site of collision between Australia and SE Asia which began in the Early Miocene.
Subduction has been the principal driver of tectonic changes, which are manifested as changes
in geography, oceanic circulation and climate, and biogeographic patterns.
In the last few years our interpretation of the region has changed. We thought that
microcontinental fragments were sliced from northern Australia in the east and carried west
along major strike-slip faults to accrete to SE Asia in the Sulawesi region. We now recognise that
most fragmentation into continental blocks was driven by subduction rollback and extension.
Their close relationship has caused dramatic elevation of land, exhumation of deep crust, and
spectacular subsidence of basins, observable with remotely acquired images and oil exploration
seismic and multibeam data.
In eastern Indonesia, there are subduction zones at different stages of development. New
subduction zones initiate at a point, such as a corner in an ocean basin, where there were great
differences in elevation between ocean floor and adjacent thickened arc or continental crust.
Subduction began at the edges of ocean basins, not at former spreading centres, and the age of
the ocean crust appears unimportant. Dating indicates that subsidence and uplift occurred at
high rates during short time intervals. Laboratory studies, modelling, and reconstructions
provide valuable insights but new field-based studies continue to provide surprises and
discoveries essential for understanding the region.
Our models of subduction and collision are important but their human impact is even more so.
We all know that Indonesia is situated on the ‘Ring of Fire’, the zone surrounding the Pacific
Ocean characterised by frequent earthquakes and volcanic eruptions – major events have
occurred in the recent past (e.g. Tambora, 1815; Krakatau 1883, Sumatra 2004) and can be
guaranteed in the future but prediction of exact location and timing is currently impossible. The
year 2018 illustrated the hazards: in July and August earthquakes near Lombok killed hundreds
and left thousands homeless; in September earthquakes near Palu, Sulawesi triggered submarine

landslides, tsunamis and liquefaction which caused at least 2000 deaths and left many thousands
homeless; in December a minor eruption of Anak Krakatau, Java caused a landslide and tsunami
which killed several hundred people. Each year the risks become even greater as Indonesia’s
population grows and centres of development extend into previously unpopulated areas with
limited planning.
Geoscientists have a role and responsibility in helping to mitigate these hazards, but what can we
do? Volcanic hazards are relatively manageable since there are usually extended periods of buildup which mean that monitoring is possible and warnings can be given. Major earthquakes often
occur with little or no warning, and commonly lead to numerous additional hazards: tsunamis,
landslides, building collapses, cutting of transport links, and in relatively remote areas large
communities can be left isolated and unaided. High and low tech measures are required.

Luca Bindi
A short history about how impossible crystals came to Earth from outer space
Dipartimento di Scienze Della Terra, Università di Firenze, Italy

Quasicrystals (i.e., the impossible crystals of the title) are exotic materials that have symmetries
that were once thought to be impossible for matter. The first known examples were synthesized
in the laboratory 35 years ago, but could nature have beaten us to the punch? The search to
answer this question took more than a dozen years and has resulted in one of the strangest
scientific stories you are ever likely to hear.

Giorgio Garuti
The historical copper mines of the Northern Apennines of Italy: insight into the
origin of unconventional “volcanic-associated massive sulfide” (VMS) deposits of the
Mesozoic Tethys
Department of Applied Geological Sciences and Geophysics, University of Leoben, Austria

In about one century (1876-1961) copper mines in the Ligurian district of the Northern
Apennines of Italy yielded more than one million tons of sulfide ore with an average grade of

about 7 wt% Cu. The mines are now abandoned, however, archaeological findings indicate that
they were the earliest known copper mines in Western Europe (3500 y. BC). The Italian deposits
pertain to the Cu-Zn-Pb VMS-type associated with ophiolites representing fragments of oceanic
lithosphere that floored the Western limb of the Mesozoic Tethys. They represent a rare example
of VMS associated with both the mantle-peridotite basement and the overlaying volcanic pile,
within a single ophiolite sequence. This peculiar feature is due to the particular geodynamic
evolution of the ocean rifting that allowed the upper mantle to be exposed on the seafloor before
the outflow of MORB-type lava and the deposition of pelagic sediments. Middle-Upper Jurassic
uprising of basaltic magma provided the heath for convective circulation of hydrothermal fluids
through the overlaying mantle section, giving rise to sulfide deposition in crosscutting stockwork
veins and seafloor-stratiform ore bodies within the serpentinized mantle and the serpentinite
breccia formed by submarine erosion. The setting and structure of VMS associated with the
volcanic pile indicate that hydrothermal activity continued during basalt eruption, forming
stockwork veins and massive ore bodies within the basalt unit. Furthermore, hydrothermal vents
formed seafloor deposits, at the top of the volcanic pile, covered with chert, limestone and shale.
The ophiolites and sulfide deposits of the Northern Apennine did not suffer Alpine
metamorphism, but underwent low-grade oceanic metasomatism and weak orogenic
deformation. The circumstance has provided a unique opportunity for the study of primary
genesis, and the early evolution of the sulfide ore in the sub-oceanic environment. Recent studies
have shown that the type of host rock (peridotite vs. basalt), and the stratigraphic position of the
ore bodies (seafloor vs. sub-seafloor) have influenced the mineralogy, geochemistry, and sulfur
isotopic composition of the sulfide ore.

Federica Zaccarini
Geochemistry, mineralogy and economic aspects of the PGE
Department of Applied Geosciences and Geophysics, University of Leoben, Austria

The platinum group elements (PGE) consist of: osmium (Os), iridium (Ir), ruthenium (Ru),
rhodium (Rh), platinum (Pt) and palladium (Pd). They have similar physical and chemical
properties such as high melting points and density, corrosion resistance and catalytic
qualities. Therefore, the PGE have gained tremendous importance due to their industrial
application in many advanced technologies. However, with a concentration of about 10-6 to
10-7 % in the earth crust, the PGE are considered ultra-trace elements. Geochemically, the

PGE show siderophile and chalcophile affinity. There are two possibilities to group the PGE:
1) according to their atomic number Ru, Rh, Pd, Os, Ir and Pt, or 2) according to their
melting point: Os, Ir, Ru, Rh, Pt and Pd. Depending on their melting point, the PGE are
divided into two subgroups: IPGE (Ir, Os, Ru) and PPGE (Pd, Pt, Rh). The PGM are the
carriers of PGE and occur as alloys, native elements or combinations with other elements,
mainly S, As, Te, Bi, Sb, Se and rarely with O. According to the International Mineralogical
Association (IMA), 5514 minerals have been accepted as valid species so far, and only 146
are PGM. They are rare, representing less than the 3% of the approved minerals. In
particular, 73 PGM consist of Pd phases, 32 of Pt, 16 of Ir, 15 of Rh, 8 of Ru and only 4 of Os.
Enrichment in PGE has been documented in magmatic mafic and ultramafic rocks that
occur in layered intrusions, komatiites, ophiolites, flood basalts and Alaskan type
complexes. With few exceptions that include placer deposits, economic PGE deposits occur
in mineralized reefs of some layered igneous complexes or in sill-like intrusions associated
with flood basalts. In particular, more than the 90% of the PGE production comes from
two countries, South Africa and Russia. The PGE in South Africa occur in the Merenky reef,
a mineralized horizon composed of chromitite and sulfides and in the Upper Group
chromitite layers of the Bushveld complex. In Russia, the PGE deposits are associated with
Ni-Cu-Fe sulfides hosted in Triassic continental flood basalts located in the Norilsk-Talnakh
area of Siberia. The nickel deposits of Norilsk-Talnakh are the largest known Ni-Cu-Pd
deposits in the world and there are enough PGE deposits in the Bushveld Complex to
supply world demands for centuries using current mining techniques. Nevertheless, based
on the risk of supply and their economic importance, the PGE are considered critical
metals.

Alfredo Mahar Lagmay
Imperatives in Climate Change Adaptation-Disaster Risk Reduction
National Institute of Geological Sciences and Nationwide Operational Assessment of Hazards Center,
University of the Philippines

The understanding of unexpected events of large magnitude and consequence plays an
important role in disaster risk reduction efforts. In all cases of disasters where there are

interviewed survivors, there is always accounts of the unexpected and surprise. Victims
would say, “this has never happened before” or “it’s the first time we’ve seen such a high
flood”, or “landslides have never happened here”. Failure to account for unexpected events
bigger than what the community has experienced can lead to disastrous consequences. It
is important to model the hazards of bigger events, scenarios greater than what people
have seen, and incorporate them in the risk equation to anticipate the unknown. It is a must
in CCA-DRR efforts, else we will always hear the same words when the next disaster strikes.
This study shows many examples in the Philippines where failure to account for the
unexpected have caught communities by surprise leading to mass casualties.
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enrichments in certain incompatible trace

set in hypocrystalline to holohyaline

elements further indicates refertilisation of

groundmass. These are collectively known

these mantle rocks, which is in line with the

as the young Bao Volcanics (yBV) and

above interpretation. The peridotites show

possibly

records for their rapid exhumation, as

magmatism/ volcanism of the volcano.

of

olivine

neoblasts

evidenced by the presence of recrystallised
plagioclase after spinel, as well as local
symplectites of spinel and orthopyroxene,
reminiscent of a garnet precursor. After
6

Mahiao,

Mt.

represents

Malitbog,

the

Mt.

youngest
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Use of optical microscopy

path, i.e. the presence of perthitic and

cathodoluminescence imaging for the

antiperthitic textures, the development of

study of the Miocene monzonite of Kos

myrmekite, changes in the conditions of

island, Greece

the nucleation of the plagioclase and
evidence of alteration often alongside

Maria Kokkaliari, Ioannis Iliopoulos

cracks. Yellowish euhedral to subhedral

Department of Geology, University of Patras

The

study

assemblages

of

the

mineralogical

through

petrographic

analysis is a primary source of information
about the textural characteristics of the
rocks, leading to significant conclusions for
the crystallization path of the minerals. The
cathodoluminescence method (CL) is an
excellent petrologic tool, contributing even
more

to

the

petrographic

analysis,

apatite crystals were also observed,
whereas the CL colors of the feldspars
range according to their mineral chemistry
and the prevailing texture. The results from
the present study verified the usefulness of
the CL method as a primary tool for the
investigation of the mineral chemistry of
the feldspars, also providing valuable
information

about

their

textural

morphologies.

providing details that are often difficult to
be observed through optical microscopy,
such as compositional zoning of the
minerals,

deformational

events

and

Host rock petrology of the Runruno ore
body, Nueva Vizcaya, Philippines

alteration zones. In this study, we have

Maria Angelica Z. Peña1, Ma. Ines Rosana

used CL to examine the characteristic

Balangue-Tarriela1, Janice A. Wayan2

features observed in feldspars from the
Kos monzonite, for which an origin by
assimilation and fractional crystallization
or magma mixing has been hypothesized.
Kos island is located in the eastern part of
the Aegean volcanic arc, Greece, and has
triggered the interest of many researchers,
due to the exposed Miocene I-type
plutonite, at Dikeos Massif. The chemical
variations of the feldspars identified
indicate changes in their crystallization

1National

Institute of Geological Sciences, College

of Science, University of the Philippines
2FCF

Minerals Corporation, Philippines

The Runruno ore deposit is an alkaline
hydrothermal Au-Mo deposit. Among the
several target prospect areas in the
deposit, the Runruno ore body is the only
prospect area that is currently being
mined. This study aims to present results of
a detailed petrologic investigation of the
host rocks of the Runruno ore body.
7
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Transmitted light microscopy and X-ray

phenocrysts) and latite porphyry (>50%

diffraction were conducted to determine

phenocrysts) are generally made up of sub-

the mineral assemblages and textures from

equal amount of euhedral to subhedral

core samples. Lithological units include

plagioclase and alkali feldspar phenocrysts

pyroclastic rocks found at the shallower

(0.3mm up to 3.0mm) with traces of

portion of the orebody and effusive

feldspathoids in some samples. Phonolitic

volcanic rocks (porphyritic latite and

tephrite,

phonolitic

The

predominantly made up of plagioclase

pyroclastic rocks are characterized by

feldspar (0.5mm to 2.0mm) with minor

clasts made up mainly of feldspar crystal

amounts of leucite. Mafic minerals such as

and lithic fragments in varying abundance

pyroxene and biotite were also observed in

embedded in a feldspathic ash matrix.

volcanic rocks and are present in minor to

These are classified as crystal tuff and lithic

trace amounts.

tephrite)

at

depth.

on

the

other

hand,

is

tuff respectively. The crystal tuff is
dominantly made up of crystal fragments,
mostly feldspars, ranging from 50% up to

Origin of chromitites of Edessa

80% crystal with occasional presence of

ophiolite (North Greece): Petrographic

lithic fragments to none in some samples.

and mineralogical characteristics

The lithic tuff consists of at least 50% sub-

Aikaterini Rogkala1, Petros Petrounias1,

rounded lithic fragments with lesser

Panagiota P. Giannakopoulou1, Basilios

feldspar crystals. Lithic fragments are hard

Tsikouras2, Paraskevi Lampropoulou1, Konstantin

to identify due to alteration but could

Hatzipanagiotou1

possibly

be

composition

of
due

trachyte
to

to

latite

observed

relict

1Department

of Geology, University of Patras

2Department

textures that vary from fine-grained,

of Geology, Universiti Brunei
Darussalam

trachytic and porphyritic texture with
alkali

The Edessa ophiolite constitutes remnants

feldspar phenocrysts. Both rocks have

of an oceanic lithosphere which are

matrix made up of feldspathic composition.

abducted

The

are

marble and schists during Upper Jurassic

and

to

recognizable

effusive

holocrystalline,

plagioclase

volcanic

and

rocks

porphyritic

Lower

onto

Palaeozoic-Mesozoic

Cretaceous.

dominantly made up of plagioclase and
alkali feldspars with minor feldspathoid

display that this ophiolite complex consists

(leucite).

of mantle as well as crustal suites. It

8

Porphyritic

latite

(<50%

and

Petrographic,

geological

geochemical

features
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includes from base to top serpentinised

magnesiochromite are in favour of an arc

harzburgite

of

environment for the Edessa chromitite. It is

diorite,

suggested that the Edessa chromitite

with

high

serpentinisation,
gabbro,

lherzolite,

diabase

serpentinised

degree

and

basalt.

harzburgite

The

displays

formed

in

a

supra-subduction

zone

environment.

moderate to intense mantle deformation
features. Locally, it comprises pods, lenses
or elongated bodies (up to few meters) of
chromitite, which according to their
texture are classified as massive and
disseminated podiform bodies. This study
presents

new

data

on

petrographic

characteristics and mineral compositions
of chromitite. Chromitite consists mainly of
magnesiochromite,

which

being

characterised by relatively high Cr#
[=100*Cr/(Cr+Al); 72.6-86.6] and Mg#
[=100*Mg/(Mg+Fe2+); 49.2-81.3] contents,
as well as lower abundances of certain
trace elements (e.g. Ti, V). In addition to
magnesiochromite, all of the chromitites
contain Cr-chlorite, serpentine, sulphides
(millerite and galena) and minor uvarovite.
The magnesiochromite compositions are
used

to

estimate

parental

magma

compositions for the chromitite. The
parental magma calculated based on them
has 10.8-12.5 wt% Al2O3 and 0.7-0.8
FeO/MgO ratio, which is similar to the
parental melts of high-Cr chromitites from
elsewhere and comparable with those of
boninites.

The

petrographical

characteristics of chromitite and the
mineralogical

compositions

of
9
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SESSION 2: Advanced Mineralogy

responsible for gall colics. The fluid of
salivary glands is able to produce stones in
the

excretory

ducts,

the

sialoliths.

Keynote Lecture

Ultrasound imaging is an easy, save and

Mineralogy meets medicine

cheap way to make the diagnosis of a stone

Reinhard Moser1, Reinhold Kerbl1, Thomas Alber2,
Rudolf Schrittwieser,3 Federica Zaccarini4
1Department

of Pediatrics and Adolescent

Medicine, Leoben Hospital

tomography expose children to radiation,
which

should

be

avoided.

These

investigations provide information about
the size and the location of the stones but

2Department

of Urology, Leoben Hospital

3Department

of Surgery, Leoben Hospital

4Department

in the human body. X-ray and computed

of Applied Geological Sciences and

Geophysics, University of Leoben

little information about their density. The
major

disadvantage

is

the

lack

of

information about the crystalline and
chemical composition. To obtain more

The composition of the human body varies

information

by age, sex and adiposity. The main

assistance

component is water with 55% followed by

procedure in crystallography are used. The

protein

15%

X-ray diffraction is the most used method

carbohydrate as glucose and glycogen with

to analyse the kidney stone. The chemical

2%. Minerals with an amount of 5% play a

composition of small volumes of solid

minor role, but play a very important role

materials in the minerals of the human

for stabilizing the human body as the

body can be determined by electron

skeletal system and the teeth. Despite

microprobe. Essential trace elements in the

those solid components, all fluids produced

human body are iron for the blood, copper

by the human body are able to build solid

and zinc for the function of enzyme,

minerals under certain circumstances

chromium for a normal functioning of

when the solved components start to

insulin, and selenium, manganese and

precipitate. Stones in the urinary tract

molybdenum.

cause a lot of problems and can be located

microns in size, containing these trace

in the kidney the ureter and in the bladder.

elements were found in many urinary

The crystal structure and the chemical

stones

composition can be very different. The

microprobe

digestive fluid of the liver is passing the bile

mercury was detected in bladder stones of

system as gall. Stones in this system are

a three-year-old boy without known

with

20%,

fat

with

and

of
of

the

kidney

mineralogic

Small

stones,
standard

inclusions,

gallstones,
investigation.

by

few

electron

Surprisingly,
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exposure to mercury. Mercury and all other

Solar System, about 4.5 billion years ago,

elements are introduced in the human

when the first objects were condensing

body by food and are excreted after the

around

turn over by urine, stool, sweat and even

environments

the hair where these elements can be

formed give us information to better

detected.

understand the longstanding debate about
the
Oral Presentations

the

Sun.
in

stability

The

which

and

extreme

quasicrystals

robustness

of

quasicrystals among condensed matter

Simulating hypervelocity impacts

physicists.

Recent

shock experiments

among objects in the early solar system

carried out using as target intermetallic

and producing quasicrystals

compounds similar to those found in the
meteorite

Luca Bindi

hosting

the

quasicrystals,

provide support to the hypothesis that

Dipartimento di Scienze della Terra, Università di

these materials formed in hypervelocity

Firenze

impacts among objects in the early Solar

Quasicrystals are solids whose diffraction
patterns are composed of diffraction peaks,
like periodic crystals, but with symmetries
forbidden to crystals, and were discovered
in Nature in 2009 after a decade of intense

system. The discovery also inspires further
searches for quasicrystals and other new
forms of matter not seen in the laboratory
previously which may provide valuable
new materials for physics and engineering.

search. The discovery opened a new era for
mineralogy and has strong implications for
geoscience, astronomy, condensed matter
physics, and materials engineering. It was
the first time that natural materials
violated

the

conventional

symmetry

rules

crystallography.

of
The

Mineral analysis for instability Cisubuh
and Cibulakan shale formation
characterization in Bambubesar field,
Jawa Barat, Indonesia
Anas Hanafiah1, Indra Gunawan2, Benyamin

discovery was unexpected because we did
not think that nature could produce these
materials as it involves
processes

never

took

petrological

into

account

Sapiie2
1PT.
2Bandung

Pertamina EP

Institute of Technology

previously. It was then realized that

In North Java Basin, conventional drilling

natural quasicrystals were part of a

design through Cisubuh and Cibulakan

meteorite formed at the beginning of the

shale is joined in one drilling section. This

12
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happens since Cisubuh and Cibulakan

distinguishing those two formations is the

considered has similar shale dominant

percentage of reactive minerals, causing

lithology. Two latest wells drilled in

wellbore

Pertamina EP area have a major problem

problem on shale section within Cisubuh

within Cisubuh and Cibulakan implicate

and Cibulakan wellbore stability may

shale characters of those formations and

define using this comprehensive mineral

their geological history may different. The

analysis. It gives a new perspective to

study was implemented into the Pliocene-

future well-design in North West Java

Clastic and Miocene-Clastic shale in the

Basin recommendation to divide Cibulakan

Northwest Java Basin which has large

and Cisubuh shale into two sections.

instability.

In

the

complex

uncertainties in the characterization of the
near-wellbore. Methodologies to identify
instability of Cisubuh and Cibulakan shale

Tsikourasite, Mo3Ni2P1+x (x < 0.25), a

are derived from XRD analysis and

rare phosphide from the Agios Stefanos

reactivity clay analysis. Some pitfalls of

chromium mine, Othrys ophiolite,

using these methodologies will also be

Greece

addressed in this study. The XRD test, MBT,
and LSM test use XRay diffractometer, MBT
titration, and Swell meter tried to map

Federica Zaccarini1, Luca Bindi2, Elena Ifandi3,4,
Tassos Grammatikopoulos5, Chris Stanley6,
Giorgio Garuti1, Daniela Mauro7

mineralogy, clay orientation, brittleness
index,

smectite

and

illite

detection.

Obtained data were calculated to give a
new perspective of Cisubuh and Cibulakan
shale characterization. The result was
supported

with

morphological

well
failure

data

evidence,

cutting,

and

background gas data. The study conclusion
found that Cisubuh and Cibulakan have
totally different characteristics based on
quantitative mineral composition, clay
orientation, and transition properties.

1Department

of Applied Geological Sciences and

Geophysics, University of Leoben
2Dipartimento

di Scienze della Terra, Università

degli Studi di Firenze
3Department

of Geology, Section of Earth

Materials, University of Patras
4Faculty

of Science, Physical and Geological

Sciences, Universiti Brunei Darussalam
5SGS
6Department

Canada Inc., Canada

of Earth Sciences, Natural History
Museum

7Dipartimento

di Scienze della Terra, Università

degli Studi di Pisa

Cisubuh has high smectite content, and
Cibulakan has high kaolinite content with

Phosphides are rare in nature, and only 18

different brittleness index. The main factor

phases have been accepted by the
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g/cm3. The mineral is cubic, space group F-

(IMA). Most of them have been described in

43m, with a 10.8215(2) Å and Z = 16. The

meteorites, but few have been found in

composition of tsikourasite is similar to

terrestrial samples. Ni-V-Mo phosphides

those of monipite (MoNiP), polekhovskyite

have been found in a mantle-hosted

(MoNiP2) and the synthetic compound

chromitite from the old mine of Agios

MoNiP2, but all these phases are hexagonal.

Stefanos of the Othrys ophiolite, Greece.

It exhibits the same structure as the cubic

One of these phosphides was accepted by

Mo3Ni2P1.18 compound, synthesized at

IMA as a new mineral and is named

1350°C. The composition of tsikourasite

Tsikourasite honours Professor Basilios

indicates

Tsikouras

of

Universiti

it

crystallized

under

Brunei

reducing conditions. However, it is still not

Darussalam. It forms tiny grains, up 80 μm,

possible to provide a conclusive model to

and occurs as single-phase or associated

explain

with other known minerals such as

following models can be postulated since

nickelphosphide and awaruite and with

all of them implies the presence of a

other new minerals. Tsikourasite is brittle

reducing environment: i) low-temperature

and has a metallic lustre. In plane-

during sub-oceanic serpentinization, ii)

polarized light, tsikourasite is white-

high-temperature

yellow, and it shows no bireflectance,

chromitites with reducing fluids at mantle

anisotropism, pleochroism and internal

depth, iii) surface lightning strike, or iv)

reflections. Electron microprobe analyses

meteorite impact. However, the probability

of

following

of having intercepted a fragment of a

composition (wt %): P 7.97, S 0.67, V 14.13,

meteorite or a fulgurite in the Otrhys

Fe 14.37, Co 7.59, Ni 23.9 and Mo 44.16,

ophiolite during the sampling of the

total 99.60, corresponding to the empirical

studied chromitite, seems very unlikely,

formula

although several phosphides have been

(Mo1.778V1.071Fe0.082Co0.069)Σ3.000(Ni1.572Co0

reported in meteorites.

tsikourasite

the

that

give

the

.428)Σ2.000(P0.981S0.079)Σ1.060

Σ(Mo+V+Fe+Co+Ni)=5

apfu

based

on

and

the

structural results. The simplified formula is
Mo3Ni2P1+x (x < 0.25). Reflectance values
of tsikourasite in air are: 55.7 at 470 nm,
56.8 at 546 nm, 57.5 at 589 nm and 58.5 at
650 nm. The calculated density is 9.182
14

its

origin

exhaustively.

reaction

of

The

the

Session 2
and Fe to react with CO2 is at 914 psi

Poster Presentations

pressure and 120˚C temperature. This

Estimating mineral carbonation
efficiency on Paleogene basalt samples
Syifa Afiza Ayub1 Haylay Tsegab Gebretsadik2
1Department

of Geosciences, Universiti Teknologi

experimental finding may provide clues
into the pressure and temperature values
required for geological CO2 sequestration
in Malaysian geological settings.

PETRONAS
2Southeast

Asia Carbonate Research Laboratory,

Department of Geosciences, Universiti Teknologi

Study of near-infrared features related

PETRONAS

to the plutonite contact metamorphic

Geological storage of CO2 requires a high
capacity of the host rock to permanently
store the captured CO2 with a minimum
post

storage

monitoring.

Mineral

aureole in Kos Island, Greece
Maria Kokkaliari, Ioannis Iliopoulos
Department of Geology, University of Patras

carbonation in geological formations is

Vibrational spectroscopy in the Near-

believed to be the most promising CO2

Infrared Region was applied on hornfelses

storage approach as the captured CO2 will

from Kos Island, Aegean Sea, Greece. The

be

intrusion of the Miocene I-type plutonite at

converted

into

stable

carbonate

minerals for the geological time scale. For

Dikeos

this to happen, a thorough understanding

metamorphism in the local lithologies,

of the fluid-rock interaction of the selected

resulting

host rock is a prerequisite. In this research,

metamorphic aureole peripheral to the

we have assessed potential of a Paleogene

plutonite, with a variety of mineralogical

mafic

from

assemblages. Near Infrared Spectroscopy

Peninsular Malaysia to sequester CO2. The

(NIR) is a non-destructive method that can

laboratory

CO,

be applied directly in the field, with no

injection using high pressure and high

sample preparation required. Laboratory

temperature (HPHT) reactor and post-

reflectance spectra were acquired with a

injection characterization of the samples

portable spectrometer (SM-3500 Spectral

using geochemical and thermogravimetric

Evolution spectrometer), and a range of

analyses. Based on the reacted rock

spectrally active minerals was identified.

samples collected after the CO, injection

The evaluation of the spectra is based on

experiment, it is revealed that the most

the presence of absorption features at

rock,

Segamat
experiment

Basalt,
includes

Massif
in

the

caused
formation

contact
of

a

efficient carbonation conditions for Ca, Mg,
15
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specific wavelengths, indicative mostly of

2Landeskrankenhaus

Hochsteiermark

water and hydroxyl groups vibrations such

3Landeskrankenhaus

Hochsteiermark

as

Al-OH,

Fe-OH,

interpretation

of

Mg-OH.
these

The

4Department

of Applied Geological Sciences and

Geophysics, University of Leoben

spectral

characteristics can reveal the presence of

Gallstones are small stones, varying in size

NIR-active

Powder

from few millimeters up to about 5

Diffraction analysis (XRPD) was also used

centimeters, that form in the gallbladder.

in order to verify the mineralogy, and the

The composition of gallstones can be

results of both analytical techniques were

determined using the Fourier transform

correlated in order to determine the

infrared

protolith of the hornfelses and the grade of

diffractometric technique. Based on their

the contact metamorphism where possible.

composition, the gallstones are grouped

The samples are classified in three main

into three main types: 1) cholesterol

categories according to their protolith:

stones, 2) pigment stones, and 3) mixed

metasedimentary, metapelitic and calc-

stones. In this contribution, we report the

siliceous hornfelses. Furthermore, the

results

grade of metamorphism that concluded

investigation carried out on five gallstones.

through our study is in agreement with the

They were surgically extracted from

literature data available, indicating albite-

female and male patients. The studied

epidote to hornblende hornfels facies. The

gallstones, less than 2 centimeters in size,

findings from the application of NIR

are yellow, orange and brown in color.

spectroscopy on the studied metamorphic

They

rocks from Kos Island are promising

microscope, which allowed the finding of

enough to provide a simple and in situ way

several particles containing metals. The

for the discrimination of the protolith and

particles, irregular shape in and less than

the grade of the metamorphism.

20 microns in size were found in the

minerals.

X-Ray

spectroscopy

of

were

an

electron

examined

and

x-ray

microprobe

by

electron

groundmass of the gallstones. According to
the energy dispersive system qualitative
Particles of metals in gallstones: An

analyses, they consist of native metals such

electron microprobe study

as copper, nickel and silver and alloys

Waltraud Moser1, Rudolf Schrittwieser2,3, Federica
Zaccarini4, Reinhard Moser3

composed of nickel, copper and zinc. Some
of these particles occur associated with a
Ca-phosphate, very likely apatite. Humans

1Landeskrankenhaus
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those found in the studied particles, to

the mineral assemblage. However, the

function normally. Human bodies function

detailed mechanism of the diffusion

well with the help of trace metals, but too

process was not explained mathematically,

much of them can be toxic, causing

and the texture of Zebra Rock was not fully

unpleasant symptoms and long term health

described, only mineral composition. In

problems. For these reasons, the human

our

bodies take care to make sure metals go

characteristics of minerals in Zebra Rock

only where they need to and in the right

more detail and tried to develop a pattern

amount. The data presented in this abstract

formation model considering the chemical

suggest that electron microprobe is an

reaction of mineral formation. The samples

efficient method to investigate gallstones,

were taken from the vicinity of Lake Argyle

with special regards to evaluate the

in the East Kimberley region of Western

presence of certain metals and how they

Australia. We conducted measurements of

can be naturally removed from the human

the mineral compositions with XRD and

body.

SEM-EDS and observed morphological

study,

we

described

geometric

characteristics of each mineral with SEM
for white and red band. By using BSI
Mineralogical characteristics and

images, we measured fractions of minerals

pattern formation model of the Zebra

and examined the spatial correlations

Rock

between minerals and void for white and

Kaoru Yoshimura1, Atsushi Toramaru2, Mie
Ichihara3, Takaaki Noguchi4, Toru Matsumoto5
1Department

red band. As a result, two differences in
iron oxide between white and red band are
found as follows: First, the red band

of Geological Engineering, Faculty of

contains more iron oxide than the white

Earth Science and Technology, Bandung Institute

band as reported in the previous study.

of Technology
2Bandung

Zebra

Rock

characterized

Second, the textural characteristics of iron

Institute of Technology

is
by

a

sedimentary
a

banding

oxides are different: The oxide minerals in
rock

pattern

the white band are hematite grains
(~100nm)

as

polycrystals

(<100µm),

consisting of red and white layers, which is

which take planer sheets, whereas the

typically observed in Australia. Loughnan

oxide minerals in the red band are granular

and Roberts (1990) concluded that the

hematite

pattern is a result of the diffusion process

agglomeration (<100µm). It is also found

in a sediment on the basis of their study of

that a lot of iron oxides exist near voids.

grains

(~µm)

making
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From the results, we develop a pattern

existence of gold deposit around the

formation model using a reaction-diffusion

potential area. This study is about

system. Because of the existence of

determining the heavy metal concentration

hematite near the void, we think that the

of elements such as silver (Ag), copper

pattern formed by a reaction of iron in

(Cu), iron (Fe), manganese (Mn) and lead

sediments

(Pb) inside hyperaccumulator plants in

and

groundwater

flowing

through the void. In our model, the pattern

Sokor,

is defined as the variation of concentration

selected

Tanah

of ferric irons. Assuming that the formation

malabathricum, Mimosa pudica, Dactylis

process of hematite in an aqueous solution

glomerate,

is simplified as “ferric iron → goethite

Syzygium zeylanicum have been collected

(monomers) → goethite (precipitates) →

together with the soil samples at nine

hematite”, we propose an autocatalytic

different locations within the selected

reaction in which ferric irons are adsorbed

study area. The samples were properly

in goethite, and thereby the reaction is

prepared before analysed using Atomic

accelerated. As a result of the linear

Absorption Spectrometry (AAS) and X-Ray

stability analysis for this simplest model, it

Fluorescence (XRF). Based on the results,

is found that the equilibrium point is stable

elements such as Mn in sample 18AFDS1

and no pattern forms. This suggests that

and Fe in sample 18AFD8(5) have shown

more complex reaction models are needed

promising concentration compared to

to produce the zebra pattern.

others with concentrations of 86.76 ppm

plants

Merah,
such

Rhamnus

Kelantan.
as

The

Melastoma

frangula

and

and 173.1 ppm, respectively. Besides that,
Bioaccumulation
Studies on hyperaccumulator plants

represents

the

Factor
ratio

(BF),
of

which
element

around mineralised area in Sokor,

concentration between plants and soil, also

Kelantan

was used as an indicator for metal

Roniza Ismail, Afida Ayub

adsorption within the collected samples.
The sample which gives BF value more

Faculty of Earth Science, Jeli Campus, Universiti

than 1, was assumed to be located close to

Malaysia Kelantan

the potential deposit. Plant species such as

Hyperaccumulator plants can absorb much
larger amounts of metal compounds in
their leaves and stems than normal plants.
Thus, it can be used to identify the
18

Melastoma

malabathricum,

Rhamnus

frangula and Dactylis glomerate have
shown

positive

results

as

hyperaccumulator plants because showing

Session 2
the BF values more than 1. In conclusion,

acquiring a qualitative measurement of

the concentration of pathfinder elements

colour

in hyperaccumulator plants can act as a

mineralogical phases such as carbonates

medium or indicator to locate the potential

and clay minerals in the obtained VNIR

gold deposition aside from soil samples.

spectrums. Colour determination of the

and

identifying

the

present

ancient ceramics was based on the
transformation of the Visible spectrum
Visible near infrared spectroscopy: The

(350-780 nm) to L, a*, b*, chromatic

use of a non-invasive technique for the

coordinates according to the International

examination of ancient ceramics
Vayia Xanthopoulou1,2, Georgia Karountzou1,
Ioannis Iliopoulos1,3
1Department

of Electron Microscopy and

Microanalysis, University of Patras
3ERAAUB,

on

Illumination.

NIR

spectroscopy is proposed because it
provides fast detection of carbonates and
clay minerals which both are significant

of Geology, University of Patras

2Laboratory

Commission

Facultat de Geografia i Història,

Departament d’Història i Arqueologia

groups of minerals in ceramic technology.
Depending on the crystallinity, calcite has a
characteristic absorption band at ≈2335
nm and a characteristic doublet at ≈1890
and ≈2000 nm. In addition, the diagnostic

The present study aims to examine ancient

absorption features of clay minerals are

ceramics in terms of provenance and

mainly focused on ≈1400 nm (OH), ≈1900

technology

using

non-destructive

nm (molecular water), and ≈2200 nm (Al-

technique

of

Near-Infrared

OH). Furthermore, the presence of Fe-OH

Spectroscopy (VNIR). The studied samples

and/or Mg-OH in the clay minerals can

(n=38) come from the site of ancient Helike

cause some weak absorption feature at

(Northwestern

Greece).

2300-2500 nm. The coordinates of L

Spectrum curves were obtained using a

(lightness), obtained by the colourimetry

SpecTERRA SM-3500 Spectral Evolution

indicated a classification of the samples,

portable

Reflectance

whereas the spectrums from the Near

spectroscopy has been defined as a

Infrared region led us to the classification

technique that uses the excitation energy in

of the ancient ceramics in calcareous and

the

wavelength

non-calcareous. VNIR results were further

regions of the electromagnetic spectrum to

confirmed by optical microscopy and X-ray

identify minerals. Through this study, we

Powder Diffraction. The results of the

attempt to analyse the studied material by

petrographic assessment assigned the

VNIR

the

Visible

Peloponnese,

spectrometer.

(350-2500nm)
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ancient ceramics in two main groups.
Group A, was characterised as noncalcareous and Group B was characterised
as calcareous, based upon the calcite
presence. Calcite was detected by XRPD as
well. We, therefore, propose herein the use
of

colourimetric

analysis

and

VNIR

spectroscopy as the first step towards a
non-invasive, fast, reliable and costeffective compositional screening within
an ancient ceramic assemblage. This
approach

can

further

enhance

our

sampling strategy during the advancement
of the research.
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SESSION 3: Volcanic Processes:
Formation, Evolution and

way to improve forecasts of eruption style
and explosivity.

Behaviour
Tracking the time-space evolution of
Oral Presentations

the source of deformations during

Effusive or explosive? What controls

2017-2019 eruption of Mount Agung,

volcanic eruptive styles? A review

Bali, Indonesia

Mike Cassidy

E. Kriswati, Y.E. Pamitro, F. Beauducel, D. K.
Syahbana

University of Oxford, UK
1Centre

One of the biggest challenges in volcanic
hazard assessment is to understand how

for Volcanology and Geological Hazard
Mitigation, Bandung, Indonesia

2Institut

de Physique du Globe de Paris (IPGP),

3Institut

de Recherche pour le Développement

Paris, France

and why eruptive style changes from one
eruption to the next, or even within the

(IRD), Yogyakarta, Indonesia

same eruptive period. Here, I review the
different ways of producing both explosive

On November 21, 2017, Mount Agung

and effusive eruptions from silicic magmas.

erupted for the first time in 54 years.

Eruptive style depends on a set of

Intermittent ash plumes rose as high as 3

interrelated magmatic properties, such as

km through the end of the year and

viscosity, processes such as gas loss and

continued throughout July 2018 with ash

external

conduit

plumes rising multiple kilometres above

geometry, which altogether initiate various

properties

the summit. Lava emerged into the summit

feedbacks. Ultimately, these control the

crater at the end of November, and the slow

speed

lava

at

which

such

as

magmas

ascend,

effusion

during

2018.

Intense

decompress and the extent of outgassing

explosions

en route to the surface, and thus

incandescent ejecta characterized activity

determines eruptive style and evolution.

at Agung during January - June 2019. Ash

Understanding the dominant parameters

plumes in May 2019 reached altitudes over

and processes that affect eruptive style and

7 km. On June 13, incandescent material

striving to measure these during volcano

ejected

monitoring, may be the most promising

displacements

with

onto

ash

the

emissions

and

flanks.

Surface

preceding

and

accompanying November 2017 – July 2018
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and January – June 2019 eruptive activities

November 27, all baselines began to

occurred in several episodes. The GNSS

contract rapidly along with the series of

observation data from May 2012 to

eruptive events. The rapid contraction

October

using

occurred until November 30, after which

GipsyX/JPL software to get Precise Point

the baseline continued to experience low-

Positioning, daily coordinates in reference

rate shortening, coincided with the onset of

to the ITRF2008. We used the WebObs

lava extrusion. Prior to the onset of the

system to compute time-series corrected

seismic swarm in mid-September 2017,

from regional tectonic trend and plot

May to mid-June 2018, and January to mid-

baselines, vectors and produce simple

May

modelling of the source of deformation in

detected, followed by extrusion of lava and

near real-time. Due to the limited number

an increase in explosion frequency.

2019

are

analyzed

2019,

apparent

inflation

were

of GPS stations, we use an isotropic point
source in elastic medium to estimate the
depth and volume variation of the source

Historical crystallization of plagioclase

through a full exploration of the model

from Doro Api Toi and Doro Api Bou

space in bayesian inversion. The rapid

cone, Tambora volcano, Indonesia

increase in seismicity in September was
accompanied by a significant change in
deformation at all sites. Compare to daily

Idham Andri Kurniawan1, Mirzam
Abdurrachman1, Heryadi Rachmat2, Andri Slamet
Subandrio1, Emmy Suparka1

solution in western part (CSRJ and CNYU)
and southern Bali (CNDP), the trend of
coordinate in the eastern part of Bali island
changed due to earthquake swarm in

1Geological

Engineering Department, Bandung
Institute of Technology

2Geological

Museum, Bandung 40122, Indonesia

August 2017, and continued until the end

Tambora volcano is the most historical

of January 2018; which is assumed to be

volcano

influence of tectonic earthquakes and also

products of this volcano are Doro Api Toi

volcanic activity of Agung volcano. The

and Doro Api Bou lava cones. The mineral

temporal change in slope distance between

abundance of both of basalt lavas consists

all stations in the period October 2017 –

of plagioclase, pyroxene, olivine, and Fe-Ti

January 2018 show correlations with

mineral phenocrysts, and microcrystal of

changes in volcanic activity. Starting

plagioclase, pyroxene, and Fe-Ti minerals,

October 24, the extension started with 1-2

and glass volcanic in the groundmass.

cm increase in baseline length. On

Crystal
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size

Indonesia.

Last

distributions

volcanic

(CSDs)

of

Session 3
plagioclase show that the magma had

of bubble formation processes. One of

several components, phenocrysts (>2 mm)

them, the melt viscosity effect on bubble

and microcrystal (<2 mm). The slope of the

nucleation

CSD indicates that the Doro Api Toi

considered in any previous theoretical

measured had a residence time of ~262

works. So we analytically formulated the

years in the magma chamber for a growth

homogeneous water bubble nucleation

rate of 10–10 mm/s and ~21 years in the

rate

magma conduit for a growth rate of 10-8

coefficient in its pre-exponential factor.

mm/s. Relatively, the Doro Api Toi had a

The pre-exponential factor can be written

resident time shorter than Doro Api Bou;

in terms of the Péclet number: the ratio of

those are ~143 years for magma chamber

the bubble growth timescale by water

and ~15 years for magma conduit. The

molecular

variations in residence time may reflect

relaxation timescale. We found that the

changes in the magma chamber shape or

factor is almost constant when viscosity is

depth

low (equivalent to high Péclet number),

or

the

temperature

of

the

surrounding rocks.

process

which

whereas
increasing

includes

diffusion

it

has

not

the

been

viscosity

and the viscous

linearly
viscosity

decreases
(equivalent

with
to

decreasing Péclet number) when viscosity
Evaluation of viscosity effect on water

is in the range of natural magmas. Next we

bubble nucleation process in silicate

numerically solved the time evolution of

melts

bubble nucleation and growth processes in

Mizuki Nishiwaki1, Atsushi Toramaru2
1Department

of Earth and Planetary Sciences,

Graduate School of Sciences, Kyushu University
2Department

of Earth and Planetary Sciences,

Faculty of Sciences, Kyushu University

ascending magmas by using the newly
derived nucleation rate formula and a
precise

approximation

of

moment

equations of the bubble size distribution
(BSD) function. The resultant bubble
number density (BND) has two regimes:

Bubble nucleation and growth processes of

the diffusion-controlled regime and the

volcanic gas are the most fundamental part

viscosity-controlled regime, similar to the

of magma degassing, which control the

previous study Toramaru (1995), but the

intensity of volcanic eruptions (whether

transition

eruptive or effusive). For the future precise

regimes moved to higher viscosity or

prediction of volcanic eruptions, now we

higher

have to get an insight into the mechanism

viscosity-controlled regime, the effect of

point

between

decompression

those

rates.

In

two
the
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the better approximation of BSD moment

domes and basaltic cumulates and has

equations reduces BND by a few orders of

been used as a strain marker in shallow

magnitude

Toramaru

parts of the volcanic system. It has the

(1995). As a result of compiling the past

compared

potential to reveal information about

data

magma

of

laboratory

with

decompression

storage

conditions,
at

including

experiments, it turned out that all the

overpressure,

experiments are conducted under the

Overpressure

conditions equivalent to the diffusion-

understood parameter which may have an

controlled regime. At last we propose an

influence on magma ascent rate and

extreme experimental condition to confirm

therefore eruption style. This work uses

the presence of the viscosity-controlled

high-angular

regime.The contents of this presentation is

backscatter diffraction (EBSD) to map out

an extract from our newly published paper:

the

Nishiwaki and Toramaru (2019) "Inclusion

deformation occurs. We aim to investigate

of viscosity into classical homogeneous

whether crystal deformation can be used

nucleation theory for water bubbles in

as an overpressure marker in a range of

silicate melts: reexamination of bubble

magmatic systems. Crystal deformation

number density in ascending magmas",

within both natural and experimentally

Journal of Geophysical Research: Solid

deformed samples is analysed using EBSD,

Earth, 124, 8, 8250-8266.

which measures angular distortions within

is

conditions

reservoir
currently

a

resolution
under

which

levels.
poorly

electron
crystal

a crystal lattice. We use volcanic rocks from
a range of storage depths to map the extent
Mapping crystal deformation in

of crystal deformation within magmatic

volcanic systems: An indicator of

systems, from the upper reservoir (~ 5 km)

magma storage conditions

upwards. In addition, we experimentally

Anna Brookfield1, Michael Cassidy1, Lars Hansen2,
Katie Kumamoto1
1University

experimental samples are also analysed

of Minnesota, Department of Earth

and Environmental Sciences.

Crystal-plastic

occurs

using EBSD to determine whether there are
systematic variations in crystal distortions
that we can use as overpressure markers.

in

By doing this, it may be possible to

magmatic settings as diverse as silicic lava

calibrate crystal deformation to a set of

24

deformation

pressure vessels at a variety of relevant
pressure-temperature conditions. These

of Oxford, Department of Earth
Sciences

2University

deform natural samples within cold seal

Session 3
pressure-temperature conditions and use

(Indonesia), recently is part of an island arc

it to estimate storage conditions in natural

setting. This volcano is supposed to be Plio-

samples. Preliminary EBSD misorientation

Pleistocene in age, and it is characterised

maps show that lattice distortions are

by the occurrence of maar-lakes in its

concentrated around inclusions and along

surroundings

crystal edges. Overpressured experimental

geochemical (of major and trace elements)

samples show greater distortion when

study on data from this volcano indicate

compared

for

lithology of basalt, basanite, basaltic-

plagioclase and magnetite, but hornblende

andesite, trachy-andesite, absarokite, and

shows the reverse. Further analyses of

shoshonite having magmatic affinity in

crystals from a range of natural and

transition from alkaline to calc-alkaline.

experimental samples are required to map

Based on MgO and TiO2 contents, volcanic

out the conditions under which crystal

products can be subdivided into 4 volcanic

deformation occurs and to calibrate crystal

groups. Group-1 (TiO2>1.3%; MgO>6%)

deformation

and

to

natural

to

samples

storage

conditions.

Petrographic

Group-2

(TiO2>1.3%;

and

MgO<6%)

Analysis of crystal deformation may

indicate a gradational modification in

additionally provide insights into eruption

chemical compositions from continental to

triggers

subduction systems, and variations on Ba

and

variations

in

magma

compressibility.

vs K/Rb contents indicate the contribution
of the lower crust in forming magma of
Group-1.

This

process

tends to

be

Products of Lamongan volcano (East

influenced by a continental magmatic

Java, Indonesia): Gradual magmatic

system. These volcanic groups are also

changes from continental to

characterised by the presence of silicate

subduction-related system

undersaturated

B. Priadi1, IGBE Sucipta1, R. Mulyana2, J Xu1
1Study

Program Geology, Faculty of Earth

Sciences and Technology, Institut Teknologi
Bandung (ITB)
2Volcanological

Survey of Indonesia, Bandung

rocks

(basanite

and

trachy-andesite) as well as petrographic
textures representing the magma mixing
process. Group-3 (TiO2<1.3%: MgO>6%)
and

Group-4

(TiO2<1.3%:

MgO<6%)

indicate characters of subduction related
magmatism with variations in Mg contents.

Lamongan Volcano is a small volcano

Lack of age data in volcanic products of

situated between Bromo-Tengger and

Lamongan

Iyang volcanic

interpretation of volcanic succession as

ranges

in East

Java

Volcano

leads

to

the
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follows: Magmatism of continental type

Ade Risman1, Gan gan Ardiansyah1, Naufal Fairuz

was formed in the area and resulting

Suhari1, Mirzam Abdurrachman1,2, Nur Hamid1,

magma chambers filled with magma of

Lukman Umar1

continental characters. The area then was

1Sekolah

affected by subduction activity producing

2Geological

Tinggi Teknologi Mineral Indonesia
Engineering, Bandung Institute of
Technology

magmas of subduction characters. As the
latter was introduced to “already formed”
magma chambers, they might cause mixing
of two kinds of magmas, and the volcanic
products would present a gradual mixing
represented by Volcanic Group-1 and 2. As
subduction continues and the following
magma characters tend to be more of a
subduction-related

system

(Volcanic

Group-3 and 4) rather than the continental
system. In point of view of the East Java
geodynamic system, the basement of
Lamongan Volcano may represent parts of
a tectonic plate that has already had
volcanism of continental characters. This
basement may represent a micro-continent
coming from somewhere in southeast of
Sundaland.

As

the

micro-continent

approached and embedded in Sundaland, it
was then affected by north-trending
subduction to give 4 groups of volcanic
products.

Genuk Volcano is a Quaternary volcano in
the north of Sunda Arc that grows above
the Middle Miocene shallow marine
sedimentary rocks. Its existence signifies a
different magmatic system from other
southern

Quaternary

volcanoes.

Volcanostratigraphic unit compilation and
micro-texture

analysis

of

plagioclase

phenocryst were carried out to determine
the magma evolution of Genuk Volcano.
Primary geochemical data from Genuk
Volcano using XRF (X-ray Fluorescence)
are combined with secondary geochemical
data from Genuk, Muria and Lasem
Volcanoes to determine their tectonic
environment

differences.

Based

on

volcanostratigraphic compilation, Genuk
Volcano has two volcanic cones namely
The Old Genuk which consists of two rock
units are formed by pyroclastic fall deposit
and andesite intrusion, while The Young
Genuk consists of nine rock units are

Evidence of magma evolution from
Genuk Volcano based on micro-texture
analysis of plagioclase and its
comparison with magmatic Muria and
Lasem Volcanoes
26

formed by pyroclastic fall, pyroclastic flow
and

lava.

Micro-texture

analysis

of

plagioclase phenocryst and geochemical
data from Young Genuk show that in seven
times effusive eruption there were at least
two times additions of more basaltic

Session 3
magma before the last explosive eruption

the highest sulphur peaks of the past 7000

as a partial destruction phase of Young

years that were measured in Greenlandic

Genuk cone. Comparison of geochemical

and Antarctic ice cores (Lavigne et al.,

data shows that Genuk, Lasem and Muria

2013). Such high explosivity and sulphur

Volcanoes have similar tectonic settings in

yields to the atmosphere can be a threat to

The Active Continental Margin. However,

life on a local and global scale. Therefore, it

the Genuk Volcano magma series is similar

is vital to understand the magmatic

to the Muria Volcano magma series which

processes that lead to such eruptions to

is more potassic than the Lasem Volcano

improve

magma series. Furthermore, Genuk and

surveillance data interpretation. Some of

Muria Volcanoes spider diagrams have a

the most explosive and sulphur-rich

similar pattern with enriched Nb value

eruptions during the Holocene, such as

than the Nb value from Lasem volcano

those of Tambora (1815) and El Chichón

indicating the involvement of mantle

(1982), were caused by magmas of

source.

compositions similar to the trachydacite of

monitoring

systems

and

the 1257 Samalas eruption. For this reason,
knowledge about pre-eruptive magmatic
What controlled the explosivity and

processes in the 1257 Samalas melt might

sulphur release of one of the largest

apply to other volcanic systems. This PhD

recent explosive eruptions on Earth?

study aims to gain a better understanding

Annika Voigt1, Michael Cassidy1, David M. Pyle1,
Tamsin A. Mather1, Christoph Helo2, Jonathan M.
Castro2

of the magmatic reservoir conditions, as
well as volatile storage and exsolution
processes during magma ascent in the
conduit for intermediate alkaline systems.

1Department

of Earth Sciences, University of
Oxford

2Institute

of Geosciences, Johannes Gutenberg
University Mainz

Phase

equilibrium

experiments

are

performed to reconstruct the pressure and
temperature conditions of the magma
prior to the eruption. Natural trachydacite

With a volcanic explosivity index of 7, the

pumice from the 1257 Samalas eruption

Samalas eruption of 1257 from the Rinjani-

serves as starting material. The first set of

Samalas complex on Lombok Island,

experiments

Indonesia was one of the most explosive

experiments at various pressures and

eruptions of the Holocene (Vidal et al.,

temperatures with additional water as a

2015). This eruption is also responsible for

volatile component. Results to date show

comprises

systematic
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that the magma chamber conditions before
the eruption where above 900°C and 100
MPa for an oxygen fugacity of NNO +1 log
units. First FTIR measurements of hydrous
experiments at different P and T revealed
that the magmatic water content of
Trachydacite magma is relatively high
(3.73 wt%) at pressures as low as 50 MPa.
Future

experiments

decompression

at

will

different

include
rates

to

simulate magma ascent in the volcanic
conduit. Further experiments will also
involve sulphur as a volatile phase to
evaluate the partition coefficients of
sulphur from the melt into the fluid phase
and the probability of crystallisation and
breakdown of S-rich minerals as a
contribution to excess sulphur in the
system.
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micro-textures, all of the samples from

Poster Presentations
Genetic relation between Sunda
Volcanic Complex and Manglayang
Volcano, West Java, Indonesia

well

Geological Engineering, Faculty of Earth Science,

Sunda Volcanic Complex (that consisted of
the active Tangkuban Perahu Volcano) and
Manglayang Volcano are both located in
West

as

the

Java,

Indonesia that are separated by a WNWESE trending fault named Lembang Fault.
The fact that Manglayang Volcano which
grew after Sunda’s 105 Ka colossal

enrichment

trend

that

indicating no change on the tectonic
settings.

Institut Teknologi Bandung

City,

geochemistry analysis showed that those
magma affinity trend and composition, as

Abdurrachman

Bandung

chamber condition pattern. Meanwhile, the
locations of each mountain having similar

Alkautsar Purnama Agung, Mirzam

north of

each mountain expressed similar magma

Thus,

Sunda

Complex

and

Manglayang Volcano share the same
magma chamber, with Manglayang acts as
a parasitic volcano of Sunda Complex. After
defining the relation between these
mountains, we can conclude the state of
Lembang

Fault

at

the

time

when

Manglayang Volcano had been growing
was sealed.

eruption and its position that adjacent but
not precise to the easternmost point of
Lembang Fault raises a hypothesis that
there was a huge magma chamber
underneath these mountains and Lembang
Fault. To prove this, igneous petrogenesis
analysis is needed to understand the
processes in their magma chambers. This

Variations of Tondano caldera I
proximal deposits: Domato tuffs,
Minahasa, North Sulawesi, Indonesia
Tabegra Disando1,2, Atsushi Toramaru1
1Department

of Earth and Planetary Sciences,

Kyushu University, Fukuoka, Japan

can be done by doing petrographic analysis

2Department

with thin section and an XRF test as

Institute of Technology (ITB), Bandung, Indonesia

geochemistry analysis. Samples taken from
three lava flows representing Sunda
Complex, and another three lava flows in
Cilengkrang River that representing the
activities of Manglayang Volcano. From the
petrographic analysis using plagioclase’s

of Geological Engineering, Bandung

The extinct volcanic edifice of Tondano
Caldera I, Domato Tuff, produced the
widest

rhyodacitic-rhyolitic

ignimbrite

distribution (>200 km3) of the NE Sulawesi.
Corresponding to the collapse of 10 x 20
km2 Caldera I on 2.0±0.4 Ma (40Ar/39Ar
29
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isotopes), two types of proximal deposits

and 8% crystals in each grain. The glass

(East and West Flank) have been found

compositions are also different, 74.02-

from the detailed investigation for the

77.99 wt% in SiO content for East and

deposits of the caldera-forming eruption.

76.55-79.85 wt% SiO2 for West Flank.

We conducted fieldwork and laboratory

Homogeneous pre-eruptive magma is

analyses (Grain Size Distribution (GSD),

indicated from the East Flank deposits and

component

microphotograph,

gives a kind of magma and crystal settling.

and glass composition). Previously, the fact

analysis,

The West deposits, with higher SiO2

that the elongated caldera shape overlaps

content in melt and crystal number, imply

in an active tectonic region is thought to be

the more evolved magma compared with

the manifestation of an external factor.

the East in caldera-erupting formation.

Almost all of the proximal deposits have
similar pumice grains with a changing
number of crystals and a small amount of

Stratigraphy and component analysis

banded pumices. East Flank is almost

of Ranau ignimbrite, Sumatra,

covered by stratigraphic sequences of

Indonesia

ignimbrites which consist of precursory
Plinian Fall (Phase I), Caldera-forming

Rachmi Mustika Pertiwi Putri Gunawan, Atsushi
Toramaru

(Phase II), and Syn-collapsed (Phase III)
from the bottom to the top. The initiation

Department of Earth and Planetary Sciences,

by Plinian eruption implies a chambered-

Kyushu University

triggered mechanism. Bulk density range

Ranau Ignimbrite (∼33 ka) is one of the

becomes wider with proceeding eruption

major widespread deposits by caldera-

phases; Phase I: 0.7-0.9 g/cm3, Phase II:

forming eruption in Sumatra. The remnant

0.5-0.9 g/cm3, and Phase III: 0.6-1.0 g/cm3

edifice, pull-apart basin and caldera infilled

(>5% frequency). The components of

with lake water take a peculiar shape

grains commonly are 2–50% in lithic and <

caused by the Sumatran Fault Zone.

2% in crystal content on the whole

Caldera forming deposits cover a large area

deposits, while 2-4% of total crystals in

(approximately 2,166 km2) around the

each juvenile grain throughout the phases.

lake, but the geological data are very

In contrast, West Flank is characterized by

limited. Therefore, we try to clarify the

quite different ignimbrites types around

stratigraphy

0.8-0.9 g/cm3 bulk densities by 35% in

ignimbrite by its components. Ranau

lithic and 9% in crystal on whole deposits,

Ignimbrite shows two distinct deposits in
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the stratigraphy: massive thick ignimbrite

Chemical and CSD analysis of

with surge deposits (5 to 50 m thick) and

plagioclase phenocrysts in pumice from

fall deposits (0.5 to 15 cm thick). Some

Taisho eruption, Sakurajima Volcano: A

locations also show weakly to moderately

comparison with those of lava

welded ignimbrites. We classified pumice,
lithic, and crystal in the grains with sizes

Sekiguchi Makoto1, Toramaru Atsushi2

more than 2 mm by manual grain-picking.

1Department

In addition, the thin sections of pumice and

Graduate School of Science, Kyushu University

welded ignimbrite are also used to
examine the mineral abundance of the

2Department

of Earth and Planetary Sciences,
of Earth and Planetary Sciences,

Faculty of Science, Kyushu University

deposits. As a result, we identified 11

Sakurajima

pumice types based on the colour and

southern part of Kyushu, has caused four

texture (white, black, grey, brown, and

eruptions since the fifteenth century. For

banded),

(quartz &

four eruptions, Yamashita and Toramaru

feldspar, quartz-biotite aggregates, and

(2019) discussed the behaviour of the

biotite), and dominant vesicle shape

magma

(elongated

applying

crystal contents

and

non-elongated).

The

volcano,

plumbing
CSD

located

system

theory

to

in

the

Sakurajima
plagioclase

dominated white pumice is divided into

phenocrysts

three types, that are White 1 (W1); White 2

concluded that the penetration of mafic

(W2); White 3 (W3). Furthermore, we also

magma is increasing. However, they did

identified 7 types of lithic (metamorphic,

not study in pumice. Therefore, we analyze

igneous, altered, tuff, crystal-rich obsidian,

plagioclase phenocrysts in pumice from the

crystal-poor

obsidian).

Taisho eruption for the comparison with

Integrating all of the components, we found

lavas. Pumice used in this study were

that Ranau Ignimbrite can be grouped into

collected at the northwestern part of

three units (Unit A, Unit B, and Unit C). We

Sakurajima from the deposits (thickness

found direct contact between Unit B and C

about 1m) by approximate intervals of

that shows Unit B is younger than Unit C.

30cm. Thin section of pumice was

Among the deposits, biotite mineral only

observed by optical microscope and SEM.

occurred in Unit B. This may indicate the

Pumice

change in the conditions in the magma

orthopyroxene, clinopyroxene and opaque

system from Unit C to Unit B in the term of

minerals as phenocrysts. Orthopyroxene

water content and pressure.

and clinopyroxene are up to about 1.2 mm

obsidian,

and

in

lava

include

samples.

They

plagioclase,

in size of the major axis. The size of the
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opaque is up to about 600 μm in major axis.

the reason why lava An # is higher than

Plagioclase phenocrysts are up to about 4

pumice is thought to be because lava has

mm in major axis. There are two types of

been in contact with mafic magma for a

textures in plagioclase phenocrysts; one

long time. So, we think lava existed in the

has melt inclusions crystal, and another is

lower part of the magma chamber, and

clear without any inclusions. For the clear

pumice existed in the upper part.

type

of

plagioclase

phenocrysts,

we

conducted chemical analysis and CSD
analysis.

Chemical

compositions

of

plagioclase phenocrysts were analyzed
with

FE-EPMA(15KeV).

In

all

layer

Stratigraphy and granulometry of
pyroclastic deposits from post-caldera
volcanoes in Ijen Volcanic Complex,
Indonesia

samples, statistics of core compositions
showed a bimodal distribution with peaks
near An#50-60 and An#75-85, and that of
rim

compositions

showed

An#50-60.

We

Harijok 2, Haryo Edi Wibowo2

unimodal

distribution with the highest frequency
around

Takeru Mitsuoka1, Atsushi Toramaru1, Agung

classify

the

1Dept.

of Earth and Planetary Sci., Kyushu Univ

2Dept.

of Geological Eng., Gadjah Mada Univ.

phenocrysts with high An # core as Type B,

Ijen Volcanic Complex (IVC) is located in

and with low An # as Type A. Compared

the easternmost of Java island, Indonesia.

with lava, pumice has relatively lower

Stratigraphic succession in Ijen is divided

values in the core of Type B. Type A and

into pre-caldera, caldera-forming (100-50

Rim of Type B show no difference from lava

ka) and post-caldera deposits (Sundhoro

in An #. Type A and B phenocrysts were

1990; Handley et al. 2007). IVC has a risk to

painted using Illustrator CS2, and the

volcanic hazard for human activities as

particle size and area were measured using

suggested by the past eruption history. The

Image J 1.50i. CSD corrections software

objective of this research is to infer

(Higgins, 2000, 2002, 2006, 2007; ver1.60)

eruption types of post-caldera volcanoes

was used to obtain CSD plots. Type A

inside IVC by integrating the results of

showed no remarkable difference from

geomorphology,

that of lavas in CSD characteristics, while

granulometry. Geomorphology provides

Type B includes larger sizes. From the

information of relative height, basal width

results, pumice was longer in the magma

and crater width of volcanic cones.

chamber than lava, so it was considered

Stratigraphy can correlate the deposit

type B phenocrysts would be larger. And,

layers
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to

make

stratigraphy,

dispersal

and

maps.
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Granulometry helps to make a histogram of
grain

size

(-1≦Φ≦5)

of

pyroclastic

Rahajeng Ardinni Noor1, Atsushi Toramaru1,
Agung Harijoko2,3, Haryo Edi Wibowo2, Tomoharu
Miyamoto1

deposits. Various types of eruption inside
IVC occur after Ijen caldera formation.

1Department

Basaltic scoria fall deposits associated with
red lithic materials are found around Mt.

2Department

of Geological Engineering,

Universitas Gadjah Mada

Kukusan. The thickness of scoria fall
deposits decreases with the distance from

of Earth and Planetary Science,
Kyushu University

3Disaster

Studies Center, Universitas Gadjah
Mada, Indonesia

Mt. Kukusan. This fact suggests that the
deposits are produced from it. According to

Batur Volcanic Complex (BVC) consists of

the relatively big crater (> 1km) of the

two overlaying calderas, namely Caldera I

mountain, relatively large dispersal area of

(130 km2) and Caldera II (49 km2) with an

the deposits and low fragmentation

active

percentage (D and F%; Walker 1973), the

occurrence of these calderas indicates the

eruption type of Mt. Kukusan is suggested

repetition of the caldera-forming eruption.

as sub-Plinian. The volcanic cones with

Although the eruption probability in the

smaller crater (<1 km), such as Mt. Lingker,

near future might be low, we can imagine

Mt. Genteng, Mt. Roti and Mt. Pendlan have

that the effect will be highly destructive.

basaltic scoria deposits. Because their

Characterization of the deposits and study

dispersal areas are limited (less than 1 km

of the eruptions processes are important to

from the vent), the eruption type of these

understand the mechanism of caldera

scoria cones is possibly Strombolian. The

forming-eruption. Field observation was

Maar, such as Kawah Wurung, has deposits

conducted in nine locations. We found four

of several layers composed of basaltic

types of deposits of phreatomagmatic,

scoria and ash with cross-bedded or

Plinian fall, ground surge, and ignimbrites.

lamellar structure. Those are thought to be

The ignimbrites were classified into three

the typical deposits of phreatomagmatic or

units that correspond to the caldera II

Surtseyan eruption.

forming eruption: Gunungkawi 1, 2 and 3

post-caldera

volcanism.

The

ignimbrite (GK1, 2, 3). The juvenile
materials found in the deposits are
Geochemical and textural studies of
Caldera II deposits, Batur Volcanic
Complex, Bali, Indonesia

composed of pumice and/or scoria. Several
analyses

were

done

in

total,

13

represented samples of juveniles, such as
x-ray fluorescence (XRF), petrography, and
33
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scanning

electron

microscope

(SEM).

Geological Engineering, Institut Teknologi
Bandung

Major and trace element compositions
were obtained from XRF data with the LOI
number 1.28-3.33. Optical microscope is
used to identify the minerals and SEM was
done to take BSE (backscattered electron)
image for calculating the percentage of
crystal, vesicularity, and bubble number
density (BND). The XRF data show that the
deposits are group into trachy-andesite to
trachy-dacite, and classified as sub-alkaline
series. Pumice from GK1 has the widest
range in SiO2 content (61.08-68.04 wt%).
GK 2 pumice contains 63.66%-64.99 SiO2
wt% and GK 3, mainly including scoria, has
the narrowest range of silica content
(64.45%-64.56 wt%). Trace elements
diagrams of Rb, Ba, and K show a single
trend of differentiation while for Zr, Hf, U,
Nb, Th, and U show a board range of
chemical compositions especially in GK 1.
BND data have a range from 10^14-10^15
m-3 with the highest values for GK 2. The
BND data could be used to estimate the
decompression rate, and the result ranges
from 10^6-10^7 Pa/s. These chemical and
textural variations are produced several
types of ignimbrites correspond to the
caldera II forming eruption.

Mt. Ciremai is an active volcano in Java
volcanic belt. The volcanic products on the
surface are dominated by lava which
erupted as central and flank eruptions.
Their compositions are basaltic-andesitic,
which calk-alkaline affinity. The previous
studies

have

been

volcanostratigraphy,

reviewed

about

petrology

and

geochemical characteristics, but the study
about magma ascent mechanism is still
unclear. This study tried to review about
magma ascent mechanism of effusive
eruptions from 6 unit lava as central
eruption products. The history of magma
ascending from shallow magma chamber
can be recorded by crystallization histories
which reflected from micro-crystal size
distributions (smaller than 0.05 mm).
Those data were obtained by manual
digitation of BSE-image captured by SEMEDS using 10 kV voltage at SEM laboratory
of ITB. The results of measurement are 2D
crystal size, crystal shape, micro-crystal
distributions, micro-crystal density, and
crystallinity. The characteristic of crystal
shape is dominated by tabular shape. It
indicates

that

the

crystal

processes

controlled by crystal growth dominated
The magma ascent mechanism of Mt.
Ciremai effusive eruptions
Wildan Nur Hamzah, Mirzam Abdurrachman,
Idham Andri Kurniawan
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processes. It might be controlled by the
cooling rate and magma ascending rate
relatively slow. The micro-crystal density
has

two characteristics that involve

Session 3
plagioclase dominated (Vclg1, Vclg2, Vclc3,

texture to obtain insights into the condition

and

olivine-pyroxene

of the magma chamber and conduit. We

dominated (Vclc1 and Vclc2). The micro-

sampled Osumi pumice fall in Tarumizu

crystal size distribution indicates that the

about 20 km away from the assuming vent.

crystallization histories have multi-stage

Samples were basically taken with equal

crystallization. It indicates from the

intervals of about 20 cm from the bottom of

different slopes and two abundance point

the fall deposits to the upper boundary

of micro-crystal size. Based on the

with the Tarumizu pyroclastic flow. These

characteristics, the effusive eruption of Mt.

deposits included characteristic two fine

Ciremai might be controlled by slow ascent

grain-rich thin layers. We conducted the

rate and the magma moving on conduit is

grain size analysis for pyroclasts in

not continuous. So that mechanism can be

selected 8 layers for the equal interval of

decreasing the volatile amount and also

about 60 cm and two fine-rich layers. We

decreasing the pressure.

measured bulk densities for ten pumices

Vclc4)

and

with size range 8~16 mm in each of the 10
layers using a 3D laser scanner DAVID and
Textural analyses for pumice from

a volume calculation software Hira 3D

precursory Plinian eruption of Aira

viewer. We observed the vesicle textures

caldera forming eruption

for 16 chips for 8 layers (each chip includes

Miki Ogata1, Atsushi Toramaru2

two pumices) using a SEM (HITACHI
TM3030Plus). After the image processing,

of Earth and Planetary Sciences,

we conducted vesicle textual analyses and

Graduate School of Science, Kyushu University

phenocrysts area measurements by ImageJ

1Department

2Department

of Earth and Planetary Sciences,

Faculty of Science, Kyushu University

software. The bulk density of 10 layers
ranges from 0.46 to 1.18 g/cm3 (average

Aira caldera is located in the northern part

0.76 g/cm3). We define a bubble with an

of Kagoshima bay, southern Kyushu, Japan.

area of 0.01 mm2 or more as a pheno-

The caldera-forming eruption (29,000 BP)

bubble and a bubble with an area less than

produced Osumi pumice fall (+Tarumizu

0.01 mm2 as a matrix-bubble. Matrix-

pyroclastic flow), Tsumaya pyroclastic

bubbles had three characteristic textures:

flow, Kamewarizaka breccia, and Ito

1. Single spherical bubbles, 2. Elongated

pyroclastic flow (+ AT ash). In this study,

bubbles,

we deal with Osumi pumice fall deposits

vesicularity of 8 layers ranges from 64.8 to

and quantitatively describe the vesicle

92.7 %. There is a correlation between

3.

Connected

bubbles.

The
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pheno-bubble abundance and bulk density
but no correlation between phenocryst
content and bulk density. We found that
the vesicularity decreases towards the
later stage of the Plinian eruption, which
produced

Osumi

correlation

fall

deposits.

between

The

pheno-bubble

abundance and bulk density suggests that
bulk density is primarily determined by
pheno-bubbles. The differences in bulk
density in one layer may have resulted
from the differences in pheno-bubble
abundance. If pheno-bubbles are the relic
of bubbles which existed in the magma
chamber before the eruption, it is expected
that

pheno-bubbles

heterogeneously

distribute by spatial scales of several
millimeters in the magma chamber.

8Hokkaido

In order to understand the effect/impact of
the

eruption

Iraya volcano in northern Philippines
Mitsuru

Okuno1,

Sato2,

Eiichi

Toshio

Nakamura3,

of

Mount

Iraya

in

archaeological sites, we conducted a field
survey in Batan Island under a joint
research

undertaking

between

the

Philippine institutions (PHIVOLCS and
National

Museum)

and

Japanese

professors. At least four tephra formation
(A to D in descending order) are recognized
and correlated tentatively. Pyroclastic-flow
(Pfl), surge (Ps) and debris-flow or lahar
(Lh) distribute on the foot of Iraya volcano.
The A tephra is ash fall deposit (Afa) by a
phreatomagmatic eruption. It contains
accretionary lapilli. The B and C tephras are
ash and lapilli (poor vesiculated scoria or
pumice).

They

alternatively
Holocene tephra and its AMS 14C age of

University

were

formed

phreatomagmatic

by
and

magmatic eruptions. The D tephra is a
product

of

Plinian

eruption.

The

radiocarbon dates are 2150 ± 20 BP just
below the B tephra and 10,450 ± 35 BP just

Marie Thess Maria Quilalang4, Robjunelieaaa

below the D tephra. A radiocarbon date of

Lim4, Hiroko Koike5, Eusebio Dizon6, Ame Garong6,

1480 ± 20 BP is obtained for charcoal

Abigael Castro6, Takashi Tashiro7, Yuki Yasuda8

fragments collected from the lahar deposit

1Fukuoka
2Osaka

3Nagoya
4Philippine

University

Prefecture University

correlated with the A tephra.

University

Institute of Volcanology and
Seismology

5Kyushu
6National

University

Museum of Philippines

7Nihon
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at the western foot, which may be

University

Java backarc basin volcanism and its
implication for tectonic evolution of
Southeastern Sundaland

Session 3
Radhitya Eka Padipta, Wildan Nur Hamzah,

both islands show trachytic texture with

Mirzam Abdurrachman

the domination of plagioclase, pyroxene,

Geological Engineering, Bandung Institute of

and olivine as phenocrysts. The special

Technology

textures found in the incision are sieve and

There are volcanic belts in Java Island as
the impact on the subduction zone in the
South of Java. However, there is a
volcanism anomaly in North Java that
located

in

the

backarc

basin,

e.g.

Karimunjawa Islands, Bawean Island, and
also Muria and Lasem Volcanoes. The
depth of seismicity is increasing along with
the increasing distance from Java Trench,
but there is a seismic gap between MuriaLasem Volcanoes and Karimunjawa and
Bawean Islands. The presence of deep
seismicity under the Karimunjawa and
Bawean Islands are another anomaly. To
explain these anomalies, we investigated
whole-rock geochemistry and seismicity
data. The data consisted of field data in
Karimunjawa Island and literature data
(geochemistry of Muria Volcano, Lasem
Volcano, Bawean Island, and seismic data).
Geochemical

data

consists

of

major

elements, trace elements, and rare earth
elements. Seismic data were used to
validate the tectonic model. Volcanic rocks
in Karimunjawa islands can be found as
columnar joint lava on Parang and Genting
Island The volcanic rocks on both islands
have a dark color with porphyro-aphanitic
texture. Petrographic analysis results on

iddingsite that is present surrounds mafic
minerals.

Whole

rocks

geochemical

analysis shows that the lithology of Parang
and Genting Islands are basalt and
trachybasalt with alkaline affinity to high
potassium calc-alkaline. The results of the
tectonic setting analysis showed that the
location of the study area was an alkaline
oceanic island. While the geochemical
analysis on Muria Volcano, Lasem Volcano,
and Bawean Island shows subductionrelated with tectonic setting is island arcs.
The results of tectonic reconstruction in
the past 20 million years have led to more
gentle sloping angle in the oceanic plate,
which caused a shift in volcanism to the
north. Seismicity data shows oceanic plate
might be tearing from Muria to the South of
Karimunjawa. In the study area, there are
small tears under Parang and Genting
Island, which causing upwelling of the
mantle

triggering

volcanism

in

the

Karimunjawa Islands. The mechanism of
tears under Parang and Genting occurs
because there is a slab pull in the oceanic
plate. The oceanic plate bring Roo Rise and
stuck in the Java Trough.
Crystal size distribution and
plagioclase shape of Guntur’s a'a lava

37

Session 3
studies and its implication to magma

magma ascent or when it becomes lava

crystallization

flow. The first trend is characterised by the

Muhammad Rahaldi Taher1, Firdaus El Afghani1,
Riyan Nova Hartanto1, Idham Andri Kurniawan1,
Mirzam Abdurrachman1, Wildan Nur Hamzah2

steep slope (-13.21 - -25.97) with high yaxis

intercept

(10.71-13.72),

which

represents the microlite population. The
second trend is shown by a gentle slope

1Department

of Geological Engineering, Faculty of

Earth Science and Technology, Bandung Institute
of Technology
2Bandung

(-1.19 - -6.51) with low y-axis intercept
(3.15-8.62),

which

represents

the

phenocryst population. From the calculation

Institute of Technology

results, the crystallisation time of microlites is
Mount Guntur, located in Garut, West Java,

44.5 to 87.5 days and phenocrysts is 4.8 to

is the youngest cone of the Guntur

26.5 years. Vertically, the autobreccia part has

Mountain Complex. Historical eruptions

crystallisation time shorter than the massive

since 1690-1847 show explosive eruptions

part that indicated the autobreccia earlier

followed by lava flows. One of the lava

solidifying than the massive part. The change

flows is the GI 4, which is an a'a lava pre-

in the starting point in each sample graph

1840 eruption from side eruption. This

shows the dominant nucleation process

study focuses on the characteristics of this

occurring in the autobreccia part and the

lava flow through the CSD method and

dominant growth process occurring in the

observations on plagioclase shape. Nine

massive part. Based on the comparison of

basalt samples were taken from three

the short, medium, and long axis, the

locations in the lava flow, proximal, medial

plagioclase shape present is dominated by

and distal part. At each location, three rock

bladed with one oblate-shaped sample. The

samples

were

autobreccia,

taken

from

upper

plagioclase shape show changes in shape

massive,

and

lower

along with the lava flow associated with

autobreccia. Samples consist of vesicular
(0.03-27.42%), phenocrysts of plagioclase
(1.39-35.98%), pyroxene (1.70-33.11%),
and opaque minerals (0-2.74%), and
groundmass (39.33-64.14%) consist of
plagioclase,

pyroxene

and

opaque

minerals. CSD analysis results show there
are two trends and concave curve that
indicate a change in temperature when the
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changes in crystallisation rate.
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fine-grain white mica replaces feldspars
and nepheline. The sericite alteration was
also observed in the nearby localities of

Oral Presentations

Cabinwangan and Tadjie. Minor argillic

Hydrothermal alteration in Runruno

alteration was also observed in Runruno

and Didipio alkaline-hosted ore

area with kaolinite as the main alteration

deposits and vicinity

mineral. In Didipio, potassic alteration

Ma. Ines Rosana D. Balangue-Tarriela , Maria
Angelica Z. Peña, Ma. Isabella G. Hermo, and
Cleodette L. Lagata

observed is characterized by the presence
of

secondary

noted
National Institute of Geological Sciences, College
of Science, University of the Philippines

biotite

and

potassium

feldspar. This type of alteration was also
in

the

Cabinwangan

localities

and

of

Wangal.

Papaya,
Propylitic

alteration characterized by the presence of

In the Philippines, hydrothermal ore

chlorite, actinolite, epidote and calcite was

deposits are commonly hosted by calc-

observed within the vicinity of Didipio. In

alkaline rocks such as diorites and

Cabinwangan,

granodiorites. In Nueva Vizcaya, two

alterations are observed which may be

hydrothermal deposits, the Runruno Au-

considered as the transition zone between

Mo epithermal deposit and Didipio Cu-Au

the porphyry and epithermal zone. The

porphyry deposit, are quite distinct as

Runruno and Didipio ore bodies exhibit

these are associated with alkaline igneous

similar

centers (monzonite-syenite in Didipio,

reported in alkaline-related deposits (1)

phonolite-tepriphonolite in Runruno). This

limited occurrence of hydrothermal quartz

study

and

occurring as veins, (2) hydrothermal

distribution of the alteration minerals in

alterations dominated by albitic and calc-

Runruno and Didipio, as well as nearby

silicate and potassic alteration with limited

localities of Cabinwangan, Tadji, Papaya,

advanced

Wangal and Luminag. Representative

differences between the alteration types in

samples were obtained directly from

Runruno, Didipio and nearby vicinities

outcrops, from drill cores, and alluvial

may be attributed to the difference in depth

floats

tenements,

of formation with Runruno as epithermal

including prospect areas in the vicinity of

deposit and Didipio is a porphyry-copper

the main deposits. The dominant alteration

deposit.

describes

around

the

the

occurrence

mine

sericitic

hydrothermal

argillic

and

potassic

alteration

alteration.

as

The

observed in Runruno is sericitic, where
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Morphology and trace element

grains, with no internal textures. Trace

composition of pyrites as a potential

elements are also scattered everywhere in

vector to hydrothermal deposits: A case

the matrix and pyrite grains. As and Au,

study on the Runruno ore deposit

along with Pb, Bi and V occur outside the

Cleodette L. Lagata1, Maria Ines Rosana
Balangue-Tarriela1, R. Chun Kit Lai2, Janice
Azares-Wayan3

pyrite grains, Only Co was detected in the
core of the pyrite grain. Pyrites in
intermediate-gold

grade

samples

are

characterized by vuggy subhedral form and
1National

Institute of Geological Sciences,

University of the Philippines-Diliman
2Faculty
3FCF

of Science, Universiti Brunei Darussalam
Minerals Corporation, Brgy. Runruno,

pyrites, the trace elements are also
concentrated outside the pyrite grain. On

Municipality of Quezon, Nueva Vizcaya,

the other hand, pyrites associated with

Philippines

high-gold grade are observed to be

Runruno ore deposit is an alkaline-hosted
hydrothermal deposit in the Philippines.
Host

rocks

observed

include

finely

brecciated and filled with stockwork
veinlets of fine-grained sulfides, where the
matrix

is

composed

of

fine-grained

molybdenite and pyrite in thin sections.
Gold occurs as native gold or is associated
with these pyrites. In this study, pyrite
mineral chemistry and crystal morphology
were explored using Scanning Electron
Microscope (SEM) with back-scattered
electron (BSE) imaging and Laser Ablation
Inductively

Coupled

Plasma

Mass

Spectrometry (LA-ICPMS). The results
show possible relationship between pyrite
forms and textures and trace element
content with Au grade. Pyrites in low-gold
grade gold are typically anhedral and
either occurs as aggregates or individual

40

no internal textures. Like the low-grade

euhedral

and

are

individually

disseminated throughout the sample. The
pyrite grains display zoning of trace
elements with V, Zn, Ti, Bi, and Mo in the
rim, and Ni and Cu in the core. Arsenic has
been detected in the pyrite grains except at
the core. Morphological, textural and
chemical studies of pyrites in Runruno
reveal that the anhedral aggregates of
pyrite are depleted of Au and other trace
elements analyzed, while the euhedral
coarse-grained pyrites contain various
trace elements and are compositionally
heterogeneous.

The

banding/zoning

observed in the pyrite reflect temperature
fluctuations during fluid boiling. This study
provides evidence that pyrite records
chemical changes that can be used to
further

study

the

hydrothermal

mineralization in an ore deposit

Session 4
Surface alteration modelling, inferred

approach of Indicator Kriging. Surface

paleostress and driving pressure index

sampling and structural measurement are

from orientations of Lampung gold vein

taken throughout Rawa Gabus prospect,

prospect, southern Sumatra, Indonesia

situated ±3 km eastern of prominent

Linda Permata1, Syafrizal2, Kotaro Yonezu3,
Soeharto R. Garyono4
1Master’s

Teknologi Bandung 2 Earth Resources
Exploration, Department of Mining Engineering,
Faculty of Mining and Petroleum Engineering,
Institut Teknologi Bandung
of Earth Resources Engineering,

Geologist at Kingsrose Mining Company,
PT Natarang Mining

epithermal low sulfidation system is
strongly affected by the state of stress and
over-pressured fluid that opened the
fractures. The deposition is known to be
associated with rifting and dilatational
structures like the pervasive faulting in
Semangko segment of Sumatran Fault
Zone. However, the veins we observe today
are the results of repeated fluid intrusions
with different pressures which can be
accordingly clustered with Mixed Bingham
Distribution method. The vein forming will
also affect the alteration halo in terms of
the contribution of fluid nature and the
lithology

composition

and

permeability. Therefore, the alteration
modelling

upon

detailed

oblique dextral transtensional strike-slip
fault

mechanism,

with

principal

displacement zone (PDZ) N111.50E/76.80
and slip movement 1.30/N111.80E, both
method. PDZ coincides the high lineament
density and was used as the construction of

The orientation distribution of veins in

initial

controlled prospect corresponding to an

are derived from equal-area projection

Faculty of Engineering
4 Chief

northern end of Semangko segment. The
study area is suggested as a structurally

Program of Mining Engineering, Institut

3 Department

Natarang pull-apart basin that is, in the

lithology

distribution was done with non-linear

variogram direction and other spatial
analyses. Smectite, chlorite-smectite, and
silicified zone alteration patterns have
correlation with low magnetic anomaly high lineament density strong trend as well
as with vein orientation. From veins
outward, there is a gradation change from
smectite to propylitic alteration. Kaolinitechlorite and kaolinite-smectite occur in the
lower terrain. Structures collected are
~900 veins from younger than 1 Ma
deposition. It was found that the majority
of veins were formed under extensional
stress with NE-SW trending maximum
concentration axes and high stress ratio.
Driving pressure index (DPI) is inferred
non-dimensional value that represents
fluid pressure. The representative overall
DPI is ~0.9, translated to highly over41
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pressured

fluid

corresponding

to

collection

was

carried

out

lateritic

significant stress difference near-surface.

mapping in the research area which

Nevertheless, veinlet group shows four

resulted in the distribution of laterite by

stress conditions. VA and VC having

19% (103.54 Ha), regolith 16.3% (89.1 Ha),

compressive stresses (DPI ~0,2) are

and alluvial 64.7% (354.35 Ha). Soil

responsible for east-west trend of silicified

sampling utilised a hand auger in four stop-

zone and some veins. Although tension

sites and was coded into AUG001 in the

gash orientation coincides to PDZ, it does

laterite area and AUG002, AUG003, and

not have strong enough DPI to form veins.

AUG004 in the alluvial area respectively.
All soil samples were analysed using XRF

Identification of nickel and cobalt

(X-ray

Fluorescence)

instruments

to

deposit on soil and alluvial Deposit

determine their chemicals content. The

Zone: Case study Southeast Sangaji,

results of the sample geochemical analysis

Maba, East Halmahera, North Maluku

showed that code AUG001 have Ni >2%

Sulistio Yuwono1, Shalehuddin Al Ayyubi2, Gilang
Ramadhan2
1Universitas
2PT

and Co >0.08%, AUG002 Ni <1% and Co
>0.08%, AUG003 Ni <1% and Co <0.08%,
and AUG004 Ni <1% and Co <0.08%. The

Indonesia

chemical contents showed that the stop-

ANTAM Tbk Unit Geomin

sites where enrichment of Ni and Co with a

Southeast Sangaji is located in Maba, East

significant amount occurred at AUG001

Halmahera, North Maluku. The weathering

and AUG002. High Ni content at stop-site

of serpentinized ultramafic rocks resulted

AUG001 is probably due to the position on

in significant laterite layers contain nickel

a steep slope where the formed limonite

(Ni) and cobalt (Co) content in several

has been eroded mechanically, therefore,

locations of the research area. The goal of

the surface is directly into the saprolite

this research to identify Ni and Co (by-

zone, whereas Co content at stop-site

product) in general exploration using

AUG002 is probably high due to the

geochemical methods from soil samples.

remobilisation of cobalt silicate and cobalt

Secondary regional geological data is

sulfide in ultramafic rocks on steep slope

applied to complete geological information

above the gentle slope which is deposited

on

research

and enriched near the surface that it has

methods are divided into several stages.

more gentle slope as hydroxides and oxides

Research

in asbolite minerals.

Southeast

Sangaji.

method

The

commenced

with

literature study. Following that, data
42
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Reconnaissance geochemical and

anomalies were observed and identified as

geophysical exploration for gold at Iri

target for further exploration. Gold veins

Gold Field, North Central, Nigeria

are prominent in the area suggesting
potential

Sidi Aliyu Ahmed1, Nuhu Musa Waziri2, Liman

gold

mineralization.

Interpretation of the aeromagnetic data

Hadiza Mohmmed3, Mohammed Abubakar

give the orientations of the structural

Mohammed4, Apeh Arome Gideon5

features, the major structural trend in the
1Department

of Geology and Mining, Ibrahim

area is NE-SW. The lineaments extracted

Badamasi Babangida University
2Department

from the magnetic data range in length

of Geology, Federal University of

from 46.43m to about 1251.66m. Most of

Technology
3Department

of Geography, Ibrahim Badamasi

subsurface within the quartz-mica and

Babangida University
4Division

migmatites while some of them have

of Graduate Studies and Research,
Khazar University

5Adex

surface expressions even though not

Resources Limited Minna, Nigeria

Reconnaissance

geochemical

the lineaments extracted from the area are

clearly defined. These magnetic lineaments
and

could be the contacts between two rock

geophysical exploration for gold was

types

carried out at IRI Gold field area. Geological

susceptibility or edges of structures that

mapping was conducted and rocks, soils

could be faults or intrusive bodies.

and sediments samples were collected. The

Interpreted satellite data show several

outcome revealed rocks of the basement

subsurface structures which could be hosts

complex of Nigeria made up of mainly,

to gold mineralization in the area. Results

Migmatite Gneiss, Older Granite and the

of the geochemical analysis of rocks, soils

Schist. The major lithology in the area is

and sediments were super imposed on the

silicified sheared rocks and large quartz

interpreted aeromagnetic data and similar

vein.

geochemical and geophysical signatures

Isolated

occurrence

of

of

contrasting

established.

Key

magnetic

undifferentiated schist was found as parent

were

words:

Gold

material on which quartzite intruded

Mineralization, aeromagnetic data, Schist

possibly during a major geological activity.

Belt, Nigeria.

Shattering of the rocks left boulders and
rubbles of quartzite all around two major
ridges within the study area. The rocks

Partition behaviour of iron and zinc in

have shown weak geochemical anomaly

the catchment alluvial sediments of

except in two locations were positive
43
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river Gbako flood plains around

for TR-1, TR-2, and TR-3, respectively. The

Baddegi, Central Bida Basin, Nigeria

metals were preferentially partitioned in

Sidi Aliyu Ahmed1, Nuhu Musa Waziri2, Liman
Hadiza Mohammad3, Mohammed Abubakar
Mohammed4

the sediments than the water percolating
through them, with average hydraulic
conductivity (K) of 4.2 m/day. The
partition behaviour of the metals is used to

1Department

of Geology and Mining, Ibrahim

Badamasi Babangida University, Lapai
2Department

of Geology, Federal University of
Technology, Minna.

3Department

of Geography, Ibrahim Badamasi

Babangida University, Lapai
4Division

of graduate Studies and research,

explain contaminant transportation in the
alluvial sediments of the River Gbako
floodplains around Baddegi and the
principle behind groundwater purification
in the shallow alluvial aquifers of these
floodplains.

Khazar University
"Partition

behaviours of iron (Fe) and zinc

(Zn) were studied in the alluvial sediments
of River Gbako floodplains around Baddegi
using empirical formulas. The samples,
were cored from three pits locations (TR-1,
TR-2, and TR-3). Particle size distribution

Minerals of the Au-Ag-Pb-Bi-Te-Se-S
system in the quartz-fragment-rich
breccia (QBX) of the Dinkidi alkaline
porphyry deposit, Nueva Vizcaya,
Philippines

and geochemical analysis were performed.

Ma. Isabella G. Hermo Maria Ines Rosana D.

Particle size distribution results, indicated

Balangue-Tarriela

that the sediments are sand dominated.
They have more than 50% sand with
smaller percentages of clay and silt.

National Institute of Geological Sciences, College
of Science, University of the Philippines

Average partition coefficient values of Fe in

The Dinkidi alkaline porphyry deposit is a

the sediments are 1.02, 0.83, and 0.88 for

Cu-Au orebody hosted by the multiphase

TR-1, TR-2, and TR-3, respectively, and for

Dinkidi stock which is part of the larger

Zn are 1.02, 0.95, and 0.83, for TR-1, TR-2

alkali body of the Didipio Intrusive

and TR-3, respectively. The average

Complex. It intruded the southern part of

velocities of Fe mobilisation in the

the Cagayan Valley Basin composed of a

sediments are 0.08 m/day, 0.07 m/day and

Late Oligocene to Early Miocene sequence

0.09 m/day for TR-1,TR-2 and TR-3,

of calc-alkalic to shoshonitic andesites. At

respectively, and for Zn mobilisation are

least two stages of brecciation fractured

0.07 m/day, 0.07 m/day and 0.09 m/day,

the intrusive complex and Blackwell
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(2017)

classified

hydrothermal

the

high

breccias

grade,

Onria Mukhlis2

dominantly

composed of quartz-vein clasts into the
quartz-fragment-rich

Teti Indriati,1 Arie Naftali Hawu Hede1, Syafrizal1,

breccia

(QBX)

1Earth

Resources Exploration Research Group,

Faculty of Mining and Petroleum Engineering,

domain. This study aims to determine the
occurrence of the gold in the QBX matrix
and its sulfide association using optical

Institut Teknologi Bandung
2Mining

Engineering Study Program, Faculty of

Mining and Petroleum Engineering, Institut
Teknologi Bandung

microscopy, SEM, and EPMA. The ore
mineralogy in the matrix is found to be

Bauxite, the lateritic deposits and the

dominantly composed of base metal

world’s leading source of alumina, is found

sulfides and sulfosalts of Ag, Bi, Pb, and Au

in many tropical countries, including

in the matrix. Gold occurs as a low fineness

Indonesia. Bauxite is mostly located in the

gold telluride associated with bornite and

western part of Indonesia, such as the Riau

as high fineness native gold associated with

Islands, West Kalimantan, and Central

a

Kalimantan. Deposits usually consist of

lower

temperature

assemblage

of

chalcopyrite, pyrite, and silver sulfosalts

multicomponent

belonging to the Ag-Bi-Te-Pb-Se system

aluminum minerals such as gibbsite

(hessite,

tetradymite,

[Al(OH)3], boehmite [γ-AlO(OH)], and

clausthalite). EPMA further confirmed the

diaspore [α-AlO(OH)] and some impure

presence of invisible gold in the pyrite.

minerals such as iron oxide and clay

Fluid inclusion microthermometry of the

minerals. The mineralogical information

quartz

a

obtained from bauxite is essential for

homogenization temperature of 303-469°C

determining its alumina content as well as

with salinity values of ~3-26 wt. % NaCl.

for the Bayer process. This research aimed

These

magmatic

to characterize the mineralogy of the

contribution to the ore-forming fluid with

bauxite deposits in Central Kalimantan,

Bi, Se, and Te scavenging the Au in high

especially from the Kotawaringin Timur

temperature hydrothermal fluids before

region. Several samples were collected

crystallizing at temperatures between 200-

from two locations in the Kotawaringin

400°C.

Timur

Mineralogical characteristics of bauxite

Cempaga) using a channel sampling

wittichenite,

fragment

results

clasts

suggest

revealed

a

ore in Kotawaringin Timur, Central

method

region
along

ore

(i.e.,
a

dominated

Parenggean
rock

face.

by

and
The

Kalimantan, and their prediction effect

mineralogical analyses employed in this

on the Bayer Process

study were macroscopic and microscopic
45
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observation and X-ray diffraction. X-ray

Department of Earth Sciences, Faculty of Science,

fluorescence was also used to obtain

Kasetsart University

geochemistry data. The results showed
that the major minerals comprised alumina
mineral in the form of gibbsite and iron
oxide minerals in the form of hematite
(Fe2O3) and goethite [α-FeO(OH)]. The
minor minerals were maghemite (γFe2O3),
quartz (SiO2), eskolaite (Cr2O3), and
corundum

(Al2O3).

The

maghemite

minerals were found only in the samples
from

Cempaga,

while

the

eskolaite

minerals were found both in Cempaga and
Parenggean. Quartz and corundum were
found in the samples from Parenggean.
There was no significant difference in the
Al2O3 content of any of the samples. Due to
the characteristics of bauxite ore and its
chemical composition, it is estimated that
the extraction temperature would be
between 140–150ºC. The low SiO2 content,
both as free silica and reactive silica,
present in all the samples supports the
expectation that the usage of a NaOH
solution during extraction would be
efficient. The final product of the Bayer
process, sodium aluminate, will thus be
perfect.

Huai Yuak deposit is located in Sukhothai
Province in Southern part of the Sukhothai
Fold belt, which is extended from Lincang
though Lamprang and Sukhothai. Gold
deposits

are

distributed

along

the

Sukhothai Fold belt from Phrae to
Lampang though Sukhothai area. Geology
of Huai Yuak area is comprised of siltstone,
sandstone, shale and tuff from Permian to
Triassic age. Quartz veins of the deposit
were formed in siltstone, sandstone and
shale. The quartz veins are NE trending and
steep dipping to west with length ranging
from 25 to 150 meters and width ranging
from 1 to 3 meters. Based on cross-cutting
relationship and mineral assemblages, the
quartz veins can be divided into three
stages. Quartz veins of stage I are
composed

of

microcrystalline

a

large
quartz

amount
with

of

minor

amount of arsenopyrite and a trace amount
of calcite, illite, pyrite, chalcopyrite, galena
and electrum. Quartz veins of stage II
consist of mainly quartz. Quartz veins of
stage III are comprised of a large amount of
dolomite and small amount of quartz with
trace amount of illite and arsenopyrite.

Occurrence of gold in Huai Yuak
deposit, Sukhothai Fold Belt, Thailand

Electrum is associated with arsenopyrite,
galena, pyrite, chalcopyrite and sphalerite.

Ladda Tangwattananukul, Chadayu Kerdsuwan,

The electrum was formed as inclusion and

Aprisara Semapongpan

filled in fractures of arsenopyrite and
pyrite. Based on structure, texture and

46
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occurrence, pyrite and arsenopyrite can be
classified into three types. Type 1 (P1)
pyrite and arsenopyrite were disseminated
in sandstone, siltstone and shale. P1 is
characterized by euhedral to subhedral
shape with size ranging from 0.1 to 3.0 mm.
Type 2 (P2) pyrite and arsenopyrite were
formed in fracture as veins in shale and
metashale. Type 3 (P3) pyrite and
arsenopyrite occur in quartz veins. P3 is
associated

with

galena,

chalcopyrite

sphalerite and electrum. Gold in Huai Yuak
deposit was formed as inclusions and
native

gold

arsenopyrite,

associated

with

chalcopyrite,

pyrite,
galena,

sphalerite and quartz of stage III.
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images

SESSION 5: Earthquake Geology

together

with

Google

Maps,

of South and Southeast Asia

seismological, centroid moment tensor

Oral Presentations

and structural maps and Global Positioning

solutions, previous published geological

Earthquake scenario maps of Sulawesi
Island, Indonesia

System (GPS) data. The first step in this
exercise

was

to

map

the

tectonic

topography of the Island by tracing of the

Catur Cahyaningsih1,2, Shah Afroz Ahmad1, Md

faulted and deflected landforms (e.g.

Aminul Islam1

ridges, streams, terraces, etc.), triangular

1Faculty

of Science, Universiti Brunei Darussalam

2Faculty

facets, bedding planes, dip direction of
bedding and faults. These mapped active

of Engineering, Universitas Islam Riau

tectonic and topographical features were
Sulawesi Island, Indonesia, is one of the
most tectonically active regions in SE Asia
because it is situated at the plate boundary
fault system were three major lithospheric
plates (Pacific, Australia, and Eurasia)
interact. This interaction has produced
several major fault systems throughout the
Island, and these often rupture and
produce medium to large magnitude
earthquakes.

And

recently

on

28th

September 2018 a moment magnitude
(Mw)

7.5

earthquake

ruptured

a

previously mapped active fault system, the
Palu-Karo fault, and caused extensive
damage to life and property. Therefore,
there is a great need for a detailed
earthquake hazard scenario map of the
region, which is currently not available.
This motivated us to produce the first
seismic scenario maps for the Island. These
maps were produced by using the Shutter
Radar

Topographic

Mission

(SRTM)

later superimposed on the available
geological and structural maps in ArcGIS
software, which is a competent tool to map
and manage a variety of data sets. The
correlation between previous and newly
mapped structural and bedding data was
used to improve the mapping in the region.
The corrected structural maps were
subsequently used to develop a highquality earthquake scenario maps. The
standard fault-scaling relationships were
applied to measure the magnitude of future
earthquakes on the mapped and newly
mapped fault systems. We have used to
published, and newly mapped fault lengths
to obtain the width of the rupture zone, and
the fault dip values were derived from the
available earthquake centroid moment
tensor (CMT) catalogue data. The depth of
the downdip limit of faulting was kept at
15-25 km, and this was based on the
previously published data on the brittle49
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ductile transition and the depth to Moho.

field. High FI value is associated with an

Our results show that the shape of the

unstable plane and vice versa. Thus, in

entire Island is controlled by faulting, and

estimating the likelihood of the next event

most of these faults are active and capable

occurrences (major event or aftershocks),

of producing medium to large magnitude

an analysis of FI is needed prior to ΔCFS. On

earthquakes that range from moment

December 7, 2016, a Mw 6.5 earthquake

magnitude (Mw) 6.

struck Pidie Jaya district, Aceh, Indonesia.
The earthquake caused casualties and
building damages. It was followed by

Fault instability and its relation to

abundant aftershocks up until one month.

static Coulomb failure stress change in

The mainshock occurred to the west of the

the 2016 Mw 6.5 Pidie Jaya Earthquake,

Samalanga-Sipopok (SS) fault and the 1967

Aceh, Indonesia

Mw 6.1 earthquake sequence. However, it

Dian Kusumawati1, David P. Sahara1, Sri
Widiyantoro1, Andri D. Nugraha1, Muzli2, Iswandi
Imran3, Nanang T. Puspito1, Zulfakriza1

is still unclear which fault was responsible
for the 2016 Pidie Jaya earthquake. Given
as an appealing case study for fault stability
and given sufficient local aftershock data to

1Global

Geophysics Research Group, Institut

Teknologi Bandung, Indonesia,
2Earth

Observatory of Singapore, Nanyang

Technological University, Singapore
3Structural

Engineering Research Group, Institut

Teknologi Bandung, Indonesia

Mohr-Coulomb failure criterion has been
widely used to analyse the seismicity
pattern in terms of static Coulomb failure
stress change (ΔCFS) and fault instability.
Sufficient increase of ΔCFS (positive ΔCFS)
could trigger subsequent events, especially
in a fracture zone which is optimally
oriented, and negative ΔCFS might inhibit
failure to grow. Fault instability (FI)
method could quantify

fault plane’s

stability under present regional stress

50

analyse ΔCFS, we applied FI in Pidie Jaya
earthquake: (1) to confirm Pidie Jaya
earthquake causative-fault; and (2) to
analyse the correlation between Pidie Jaya
aftershocks

and

ΔCFS

distribution

imparted by the mainshock. FI of two
possible source faults, i.e., SS fault and a
newly

inferred-fault

plane

from

the

aftershock trend, was performed. Due to
limited fault’s dip information, all possible
dip values were tested. We showed that the
maximum FI value of SS fault is higher than
the newly inferred fault. However, the
strike and dip value of the newly inferred
fault coincides with its maximum FI.
Therefore, we confirmed that the 2016
Pidie Jaya earthquake is not related to the

Session 5
SS fault. Furthermore, a link between 1967

The Palu-Donggala Earthquake that struck

Mw 6.1 and 2016 Mw 6.5 earthquakes is

the Sulawesi region on 28 September 2018,

deduced. In addition, we resolved ΔCFS of

as

the

its

Climatology Meteorology Agency (BMKG),

aftershocks’ planes; and compare the ΔCFS

had a magnitude (Mw) of 7.5 and a source

results with the FI calculation of each

depth of 10 km. This event was related to

aftershock plane. We assumed that the

the Palu-Koro fault activity with strike-slip

aftershocks ruptured on preexisting faults.

mechanism

From the comparison, we found that not all

Northeast of Donggala. We identified and

of the events with positive ΔCFS have high

located

instability value. Some of the events with

magnitude greater than 3.6 using 15 BMKG

negative ΔCFS have higher instability

stations in the period from 28 September

values. Thus, we suggest that the fault

to 20 November 2018. Hypocenters

plane stability plays a role for events that

distribution during the

occurred in the negative ΔCFS area.

observation indicate the continuity of the

Pidie

Jaya

mainshock

on

stated

by

410

The

Geophysical

originating

from

aftershock

and

27

events

km
with

two months

deformation of the Palu-Koro fault toward
the south direction. To achieve this goal, a
Hypocenter relocation and focal
mechanism analysis of aftershock of

series

of

studies

including

the

determination of the wave phase arrival

2018 m 7.5 Palu-Donggala earthquake

time,

(periods of September 28 to November

earthquake event hypocenter, relocation of

20, 2018)

the earthquake event hypocenter and focal

Annisa Nurmala1, Andri Dian Nugraha2, David P
Sahara2, Pepen Supendi3
1Undergraduate

determination

of

the

initial

mechanism analysis using moment tensor
inversion were done. The objectives of this
study are to obtain a sharp geometrical

student, Geophysical Engineering

continuation of Palu-Koro fault as well as to

Study Program, Faculty of Mining and Petroleum

infer the time and spatial growth of fault

Engineering, Institut Teknologi Bandung
2Global

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, Institut
Teknologi Bandung, Bandung

rupture using aftershocks distribution. To
ensure the quality of the hypocenter, only
aftershock events which were recorded by

for Meteorology, Climatology, and

more than 6 stations were selected. Of the

Geophysics of Indonesia (BMKG), Bandung,

410 events in the initial hypocenter, 341

Indonesia

events were relocated. The relocated

3Agency

hypocenters distribution shows three
51
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clusters which might represent the Palu-

area which caused the earthquake is

Koro Fault segmentations in the north,

limited. In this study, we tried to give an

middle, and south of the Palu-Koro Fault.

insight into the structure and the tectonic

This segmentation is in agreement with the

activity in the Ambon and surrounding

Palu-Koro geometry model obtained in the

area using seismicity data. We performed

previous studies. Furthermore, the spatial

our routine hypocenter relocation using

and temporal aftershocks distribution

Teleseismic

indicates the rupture propagation of the

which combining the arrival time of P and

fault away from the mainshock, towards a

S from local, regional, and teleseismic

south direction.

stations. The catalogue data used is from
Badan

double-difference

Meteorologi

method,

Klimatologi

dan

Geofisika (BMKG). We used 3D seismicToward better understanding of

wave velocity model from the previous

tectonic activity in Ambon and

study as our initial velocity model.

surrounding area: Seismicity from

Relocation result gives a more clustered

relocated hypocenter using

hypocenter, and a north-south cluster was

TeletomoDD

observed near the 26th September 2019

Shindy Rosalia1,2, Andri D. Nugraha2, Pepen
Supendi1,3, Daryono4,Samsul H. Wiyono4, Tiar
Prasetya4

earthquake. The results from this study
could give an initial better understanding
of the tectonic activity in the Ambon and
Surrounding Area. A further study is

1Graduate

Program of Geophysical Engineering,

Faculty of Mining and Petroleum Engineering,
Institute of Technology Bandung
2Global

Technology Bandung
Meteorologi Klimatologi dan Geofisika
(BMKG), Bandung, Indonesia
4

activity in this area in detail.

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, Institute of
3Badan

needed to obtain the structure and tectonic

Identifying the correlation between
seismic vulnerability index and local
site effects using S-wave velocity
modeling

Badan Meteorologi Klimatologi dan Geofisika
(BMKG), Jakarta, Indonesia

Nurchasanah Ananda Sari1, Ryan Faisal

A big shallow earthquake struck Ambon on

Harahap1, Dwianti Manar Yazida1, Aditya

26th September 2019 with magnitude 6.5.

Rahman2

However, the study regarding the structure
and the tectonic activity surrounding the
52

1Universitas
2Badan

Indonesia

Meteorologi Klimatologi dan Geofisika
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In September 2009, an earthquake shook

New active seismogenic fault zones

Tasikmalaya City and it caused building

discovered in NW Himalaya

damage in all of its subdistricts. Among
them, Cipedes subdistrict is in interest
because it is a densely occupied area.
Microtremor

measurement

has

been

carried out on 14 different points within
Cipedes Subdistrict to identify dynamic
characteristic

of

Inversion

Horizontal

subsurface

layer.

A. A. Shah1, Qibah Riduan1, Ashwini R.2, Zira Jawi1,
Adi Ameza Mohd Addly1, Malik J.N.3
1Faculty

of Science, Universiti of Brunei
Darussalam

2Universiti
3Indian

Teknologi Petronas

Institute of Technology Kanpur

vertical

We present the discovery of newly mapped

spectrum ratio curve (HVSR curve) is used

active fault zones in the unexplored

to acquire Shear Velocity value (Vs). The

portions of the Jammu and Kashmir

role of Vs wave becomes important

regions in NW Himalaya. A series of faults

because its propagation velocity depends

are mapped, which are mostly related to

on the rock rigidity in which it travels. The

the > 500 km long ~NW-SE trending fault

results of this study are the map of seismic

zone that pierces through Lah and Kargil

vulnerability index and the value of vs

regions in Jammu and Kashmir. It extends

which

further west and crosses border regions of

of

varies

in

to

depth.

Seismic
that

Pakistan. The geomorphic expression of

Sukamanah village has the highest value. S-

faulting is characterized by a variety of

wave velocity modelling, in that village,

geomorphic features that are mapped on

shows that an existence of high impedance

the 90-meter shuttle radar topographic

contrast beneath the surface between

mission images, Google terrain maps and

layers. Impedance contrast is directly

supplemented with field data at selected

proportional to amplification factor and

locations in Leh. The mapped geomorphic

hence the amplification of earthquake

features include triangular facets, typical

energy will become higher. The results of

stream captures, displaced fluvial and

this study are in line with the earthquake

alluvial fans, ruptured and displaced

damage data in Cipedes subdistrict which

Holocene glacial deposits, fault rupture

shows that highest damaged area was in

scarps, topographic breaks, displaced

Sukamanah Village. Therefore, this study

ridges, shutter ridges, deflected drainages,

concludes that impedance contrast is the

plus uplifted and back-tilting of Holocene

important factor that leads to higher

sedimentary deposits. The fault has two

building damages.

major strands that are separated by an ~NS

vulnerability

index

map shows
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trending ridge. The eastern portion is ~300

an exception but perhaps a norm, and this

km long fault system and preserves active

needs to be investigated.

tectonic features in the form of soft
sediment deformation structures (e.g.
liquefaction features). It houses a major

Hypocenter and focal mechanism

young elongated basin, the Leh basin,

analyses of lombok earthquake

which extends for ~80 km and the width

aftershocks using temporary local

varies from >8 km in the center to <1 km at

seismic network (periods of September

the margins. This small valley is fed by one

9 to October 14, 2018)

major river, the Indus River, that follows
the trend of the valley and at depth, it is

Raisha Pradisti1, Andri Dian Nugraha2, David P
Sahara2, Zulfakriza2, Phil Cummins3, Awali

controlled by a major fault system, which

Priyono2, Nanang T Puspito2, Sri Widiyantoro2,

roughly follows the Indus-Tsangpo Suture

Yayan Mi’rojul Husni4, Pepen Supendi5, Muzli5,

zone. The field evidence shows that Ladakh

Agus Riyanto5

Batholiths are exposed on one side of the
Indus River with a cover of Holocene
sediments,

while

as

1Undergraduate

slightly

Engineering, Institut Teknologi Bandung

metamorphosed and deformed sequence

2Global

of limestone, mudstone, and conglomerate

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, Institut
Teknologi Bandung

outcrop on the other side. The western

3Research

strand of the fault zone is >200 km long and

4Laboratory

active fault scraps where dextral strike-slip

Institut Teknologi Bandung

geomorphic markers (e.g. streams, ridges).

5Agency

The fault system is active, and at the

and spread over a larger region. The
evidence of the active nature of hinterland
faulting demonstrated above suggests that
the out-of-sequence thrusting observed in
various active orogens of the world is not
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of Volcanology and Geothermal,

Faculty of Mining and Petroleum Engineering,

displacement is shown by a variety of

while as the western termination is diffuse

School of Earth Sciences, The

Australian National University (ANU)

portrays some of the textbook examples of

eastern end, it terminates sharply at the KF,

Student, Geophysical Engineering

Study Program, Faculty of Mining and Petroleum

for Meteorology, Climatology and

Geophysics of Indonesia (BMKG), Indonesia

A

series

of

significant

earthquakes

occurred in Lombok Island on July 29, 2018
(M 6.4), August 5, 2018 (M 7.0), August 19,
2018 (M 6.4 and M 6.9) as informed by
Agency for Meteorology, Climatology, and
Geophysics of Indonesia (BMKG). These
major earthquakes were thought to be

Session 5
caused by the Flores back-arc thrust fault

good signal-to-noise ratio were chosen to

in the north of the Lombok Island. In this

determine the focal mechanisms using

study, we used nine stations (ITB and ANU,

moment tensor inversion. The moment

during the time periods of September 9 to

tensor results show various mechanisms of

October

determine

thrust, thrust-oblique, and strike-slip fault

aftershocks location and focal mechanisms

14,

2018)

to

mechanisms. The thrust fault mechanism

around the source region of the major

corresponds well with the mainshocks

events. We have analyzed the seismicity

fault mechanisms. The thrust-oblique and

pattern using waveform data; which

strike-slip fault mechanisms are thought to

includes event identification, picking of P-

be the result of stress perturbation due to

and S arrival time carefully manually by

the three mainshock events. The October 7,

eye, initial hypocenter determination with

2018 event which has the thrust-oblique

nonlinear grid search method, hypocenter

fault

relocation with a double difference, and

Sumbawa Strait fault, which suggests that

focal mechanism determination using

it might be the reactivation of patch of the

moment tensor inversion. Due to the lack of

NE-SW Sumbawa strike-slip.

mechanism

coincides

with

the

information on local velocity model in the
Lombok region, we tried three different 1D seismic velocity models, i.e. global

Seismic hazard function mapping of

velocity model AK135 and PREM, and local

surface strain data around off the West

velocity model for Central Java by Wagner

Coast Northern Sumatra

et al. for determining the initial hypocenter

Wahyu Triyoso

location. The 337 aftershock events were
successfully located. We found that the

Global Geophysics Group, Faculty of Mining and

Wagner velocity model provides the best

Petroleum Engineering, Bandung Institute of

hypocenter distribution in terms of event

Technology

distribution and residual RMS values.

Least-squares

Therefore, the hypocenter relocation was

generalized

then done using the Wagner velocity

combines

model, in which 252 events were relocated.

prediction. This method is particularly

The updated hypocenters show a denser

appropriate for determining the terrestrial

hypocenter distribution and an interpreted

gravity field from arbitrary data, but it can

fault dipping angle of 29.9°. From the

also

relocated events, nine selected events with

interpolation

be

collocation (LSC)

is a

estimation

method

that

adjustment,

filtering

and

applied,
and

for

instance,

to

transformation.
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Referring

a

systematic

and

fairly

comprehensive elementary presentation of
the theory and its application, the method
of LSC is applied to define the effective area
of that co-seismic strain released to
estimate plausible Mw around off the west
coast northern Sumatra . Using an area that
is used to estimate Mw, for pre seismic
strain data, then we could estimate the
seismicity rate function of a given M
completeness

and

the

b-value.

Furthermore, using that seismicity rate
model with the b-value is 1, Seismic Hazard
Function at any point could be estimated
by

calculating

total

probability

of

occurrence as well as Peak Ground
Acceleration

(PGA)

values.

In

the

calculation of PGA the parameters that
influence are the changes in the magnitude
and distance of earthquakes. Finally, it can
be mapped the PGA of 10% probability of
exceedance for 50 years.
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Early result on rare seismicity

Seismic evidence of Eocene-Recent
tectonic events in the Luconia province,
offshore Sarawak, Malaysia

characteristic at Mamasa, West
Sulawesi

Siti Nur Fathiyah Jamaludin 1, Benjamin Sautter 1,
Mirza Arshad Beg 1, Manuel Pubellier2

Haolia¹, Istiqomah¹, Friski Duwita Mayang Sari¹,
Rahayu Anjani¹, Taufik Adiansyah¹, Sandy

1

Department of Geosciences, Universiti of

Suhardja¹ , Jajat Jatnika², M. Ramdhan²

Teknologi Petronas
2

¹Department of Geophysical Engineering,

Ecole Normale Supérieure

University of Pertamina

The Central Luconia Province in offshore

²Agency of Meteorology, Climatology and

Sarawak have been modelled by James,

Geophysics, Jakarta, Indonesia

(1984);

Tan

&

Lamy,

(1990)

and

The Mamasa area is located on the West of

Hazebroek & Tan, (1993) as sitting on a

Sulawesi, Indonesia that is known to have

continental crust rifted from South China.

complex tectonic setting. By history, the

Central Luconia continental block is

study area showed relatively low activities,

interpreted to have experienced the two

with the last recorded strong earthquake at

successive South China Sea (SCS) rifting

1984 with magnitude 7 and a year later at

events since 37.8 Ma ago. The rifting of the

1985 with magnitude 6.4. However, a

Luconia continental block ceased at 16 Ma

series of events occurred from 2nd

(Savva et al., 2014) where it collides with

November to 20th November 2018 with

the Argo block leading to the Sarawak

441 total events. We tried to collect all

Orogeny. Present-day Sarawak basement is

events information from the agency of

composed of the continental fragment. We

Meteorology, Climatology and Geophysics

study the evolution of the Eocene-recent

Indonesia and perform detail analysis on

Luconia Province during the rifting of the

the seismicity characteristic during the two

South China Sea. Luconia sub-basin formed

weeks of continuous events. We tried to

when continental crust from southern

focus our study on the analysis of b-value

China drifted to the south and eventually

that can relate geological area with the

docked with the Borneo mainland (Argo

stress level. The result of this study can be

block). Using high quality regional seismic

used to better understand the complex

lines, the structures that preserved the

geological setting of the area as well as

different phases of the South China Sea

seismic hazard mitigation.

rifting are interpreted. The northern
region of Luconia experienced crustal
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extension that leads to stretch crust with

yet, still experiencing recent tectonic

highly faulted and rotated blocks. The

events

mantle is shallowest in the north Luconia

compressional stress.

as

an

effect

of

present-day

and marks the final rifting event of the
South China Sea during Oligocene-Miocene.
The southern part of Luconia evidenced

Early results of seismicity patterns on

prolong compression, in two episodes. The

active volcanoes in West Java and

older Eocene-Oligocene compression is

Krakatoa

due to the extension of the crust in the
north, while Luconia continental block
cannot

move

further

to

subduct

underneath Sarawak inland. The younger
Late Miocene-present day compression is
attributed to the uplift of the Borneo

Jeremy Nagara, Gamaliel Ginting, Loris
Syahputra, Tazkia Rahmah, Sandy Suhardja
Department of Geophysical Engineering, Faculty
of Exploration & Production
Technology, University of Pertamina

inland, induced gravitational tectonic.

West Java is part of the ring of fire, a path

Overburden from the clastic sediments

along the Pacific Ocean characterised by

transported to the Luconia basin had

active volcanoes and frequent seismic

uncompacted and overpressured the Setap

activity. The tectonic system of the area is

Shale in the subsurface, making it acts as

mainly an active convergent boundary

fluid and seeps through the sediments and

between Australian and Eurasian plate. In

rifting faults in the north and south of

this study, we tried to analyse the

Luconia. Eocene-Oligocene limestone is

seismicity pattern of most active volcanoes

commonly detected in the seismic at the

in West Java including the famous Krakatoa

southern of Luconia, correlated to the

volcano. We collected over 30 years of

Engkabang-Karap

seismic

limestone

in

the

data

from

the

International

onshore. The central part of Luconia

Seismological Centre (ISC) and The United

remains stable with a consistent thickness

States Geological Survey (USGS) to deeper

of crust, indicating a continental block that

understand the pattern of events related to

is less affected by the rifting events of the

the volcanic activity in these areas. Target

South China Sea. The results from this work

study would include detailed information

present

Luconia

such as focus mechanism, hypocenter,

continental block that survived the long

pattern recognition, average magnitude

history of the South China Sea evolution,

and events duration. We also performed

producing hydrocarbon for a long time and

analysis of magnitude intensities, between
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the
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lower and higher magnitudes related to

3.0 and depth lower than 30 km as the

volcano activities. The objective of this

results of relocation using the double-

study, is to deepen the knowledge of the

difference method. We have successfully

characteristics of the volcanoes in West

located 752 shallow events along 19

Java. The latter could help disaster

segments of the Great Sumatran Fault with

mitigation.

relatively

accurate

using

non-linear

inversion method by the oct-tree algorithm
and relocated 695 out of 752 events along
Hypocenter relocation using double-

the GSF by using the double-difference

difference method along the fault

method. Aceh, Tripa, Toru, Angkola, Sianok,

segment of the Great Sumatran Fault
(GSF)

Kumering,

and

Semangko

segments have good distribution after the

Ade Surya Putra1, Andri Dian Nugraha2, David P.
Sahara2, Zulfakriza2, Nanang T. Puspito2
1Doctoral

Sumani,

relocation. The results of the relocation
show the location of the hypocenter was
near the event of large earthquakes that

Program of Geophysical Engineering,

had occurred and given information

Faculty of Mining and Petroleum Engineering,

possible seismic gaps along the Great

Institut Teknologi Bandung
2

Global Geophysics Research Group, Faculty of

Sumatran

Fault.

Mining and Petroleum Engineering, Institut
Teknologi Bandung

Ambient noise Rayleigh wave
The Great Sumatran Fault runs the entire
length

of

the

Sumatra

island

tomography in Lombok Island,

and

Indonesia

accommodates most of the strike-slip
motion

associated

with

the

Achmad Fajar Narotama

oblique

convergence between Indo-Australia and
Eurasian plates. After the 2004 Indian
Ocean earthquake, pressure on the Great
Sumatran Fault (GSF) has increased

Sarjan1, Zulfakriza2, Andri Dian Nugraha2, Sri
Widiyantoro2, Muzli3, Shengji Wei4
1Graduate

Faculty of Mining and Petroleum Engineering,
Institut Teknologi Bandung

tremendously. Seismicity analysis needs to
be

done

to

evaluate

nowadays

seismotectonic features in this zone based
on

relatively

accurate

hypocenter

distribution with magnitude larger than

Program of Geophysical Engineering,

2Global

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, Institut
Teknologi Bandung
3Indonesian

Meteorological, Climatological, and

Geophysical Agency (BMKG), Indonesia
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4Earth

North

Observatory of Singapore, Nanyang

Technological University, Singapore

Lombok,

and

East

Lombok

indicating the existence of sediments. The

The geological setting of Lombok Island
captures the existence of the westward
extension of Flores back arc thrust fault to
the north of Lombok and Sumbawa Strait

presence of dry and compact rock on
north-east Mt Rinjani is characterized with
the high-velocity that appears from period
1 s to 5 s.

Strike-Slip Fault in the East of Lombok. On
July 29th until August 19th 2018, a
significant sequent earthquake hit the
Lombok island and impact to building

Co-seismic displacement of the July 28th
2018 Lombok earthquake as seen from
GPS observation

damage. Since August 3rd to September
9th 2018, 20 temporary seismic stations

Dina Anggreni Sarsito1, Irwan Meilano1, Susilo2,

were deployed in Lombok island by

Dhota Pradipta1, Heri Andreas1, Rio Raharja1

collaboration
Technology

between
Bandung

Observatory

of

Institute
and

Singapore.

We

of

Earth
have

successfully conducted ambient noise

1Geodesy

Research Group, Faculty of Earth

Science and Technology, Institut Teknologi
Bandung (ITB)
2Geospatial

Information Agency, Cibinong,

tomography in Lombok Island to delineate
group velocity structure beneath the
surface. There are 185 Rayleigh waves
retrieved from waveform cross-correlate
at vertical components of station pairs. We
use the frequency-time analysis to acquire
the interstation group velocity from the
dispersion curves. Group velocity is
obtained for period range 1 s to 5 s by
applying a fast marching method for the
forward

modelling

and

sub-space

inversion. The variation of low and high
group velocity beneath Lombok island can
be seen from tomography of ambient
seismic noise. The tomograms display
prominent features with a low-velocity
anomaly that appears beneath Mt Rinjani,
60

Indonesia

From July 29th to August 15th, 2018,
Lombok

was

shocked

a

series

of

earthquakes with magnitude 6.4 to 7.0. The
earthquakes have resulted in more than
500 deaths and many thousands of
buildings were destroyed or damaged. The
results of GPS Observation data from the
beginning of July to August 2018 were used
to estimate the magnitude of the co-seismic
displacement from the July 28th 2018
earthquake. The co-seismic displacements
at the GPS site in Mataram are 3.5mm
northward. While the largest magnitude of
the co-seismic displacement was detected
at the Mount Rinjani observation point, it is

Session 5
11.5 mm westward and 105.4 mm

characters of Palu earthquake based on the

northward. The results of this study

big event on 28 September 2018 by

provide implications for the importance of

retrieving data from Badan Meteorologi

detailed definitions of the earthquake

Klimatologi dan Geofisika (BMKG) and

source around Bali-Lombok, which is

compared with ISC Data Catalogue that has

related to the Flores back-arc thrust

been successfully relocated using Double-

system.

Difference method. The B-Value analysis
applied by using the Gutenberg-Richter
equation, which is the best way to enhance

B-value analysis: Mapping earthquake

the active local stress where the higher

of 28 September 2018 in Palu City,

value indicates how likely the region

Indonesia

possibility to produce a small or big

Safira Rihhadatul1, Nanditha Arahman1, Sandy
Suhardja1, Jajat Jatnika2, M. Ramdhan2
1Department

of Geophysical Engineering,

University of Pertamina
2Agency

of Meteorology, Climatology and

earthquake. Our study may provide a
better understanding of the pattern of
events and structure that is suitable for
fault system investigation and can be used
for further earthquake mitigation effort.

Geophysics, Jakarta, Indonesia

Sulawesi, especially Palu City, is one of the
most active, earthquake-prone area in
Indonesia, which is located at the junction
of three main tectonic plates: Eurasian
Plate, Indo-Australia Plate, and Pacific
Plate. Due to the huge tectonic energy
exists under Palu region, this area has a
high potential of damaging earthquake. On
28 September 2018, a big event was
occurred with a magnitude of 7.4 SR,
followed by a tsunami and end up with fatal
losses. Since it is the shallow earthquake
(10 km depth), at least about 1.948 people
who died and 843 people undiscovered.
This study was conducted to observe the
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study indicate differences in lithological

SESSION 6: Paleontology,

characteristics

Paleobiodiversity and

environment

Stratigraphy in Southeast Asia

and
between

depositional
these

two

formations. Given the differences in
characteristics

between

the

two

formations, Jatiluhur Formation and the

Oral Presentations

Upper

The relationship between Jatiluhur

Cibulakan

Formation

will

be

considered separately in the naming of the

Formation and Upper Cibulakan

lithostratigraphic units in West Java.

Formation on Petrographic analysis
and analysis of Foraminifera

Paleoecological study of mixed
Disa Kurnia Dewi1, Asri Oktavioni Indraswari1,
Riane Shavira Setiawan1

Carbonate-Siliciclastic sediment of
Jatiluhur Formation at Cipamingkis
River, West Java

University of Indonesia

Achmad Faridz, Rezky Aditiyo, Supriyanto1

Cipamingkis River is a part of the Jatiluhur
Formation in the northern part of the
Bogor

Basin.

equivalent

to

Jatiluhur
the

formation

Upper

is

Geology Study Program, Faculty of Mathematics
and Natural Sciences (FMIPA), Universitas
Indonesia

Cibulakan

Formation usually used for reservoir rock

Jatiluhur formation in Bogor sub-basin is

analogy. This study will complement the

known for turbidite deposits in slope/shelf

results of previous studies that only use

environment with a carbonate-dominated

methods based on measurable cross-

horizon in some area. The purpose of this

section data. The data used in this study

study

included cross-sectional stratigraphic data

paleoecology based on microfacies of the

with five samples taken for thin section

Upper Jatiluhur Formation. Focusing on

used as a petrographic analysis and

Mixed Carbonate-Silisiclastic Sediment in

foraminifera analysis. The petrographic

the Jatiluhur Formation, We measure a

analysis is used to determine and analyze

stratigraphic section at Cipamingkis River,

lithology

scale.

Jonggol, West Java and prepare it for the

Foraminifera analysis is used to determine

petrographic analysis. Field observation

the depositional environment and the age

showed the shallowing upward sequences

of the two formations. The results of this

from fine siliciclastic sediment to shallow-

in

the

microscopic

is

to

reconstruct

Miocene
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water carbonate. Several depositional

fossil analysis. In total there are 11 layers

facies were recognized from some sample

found

as skeletal rudstone, quartz sandstone, and

characteristics. These layers consist of

siliciclastic sediment with the abundance

claystone,

of large benthic foraminifera fragments.

wackestone, wackestone and packstone.

Early results, indicating the shifts in

Foraminifera

habitats and paleoproductivity during the

abundantly in packstones (in layer 6, 7, 8,

deposition of Jatiluhur Formation seen

9, and 11), slightly found in mudstone-

from a variety of diversity and abundance

wackestone and wackestone (in layer 3, 4,

of

5, and 10), and were not found in claystone

both

planktonic

and

benthonic

foraminifera.

based

on

differences

sandstone,
fossils

in

mudstonewere

found

and sandstone (in layer 1 and 2,
respectively). Based on the lithology and
fossil

Details of stratigraphic section in the
Jatiluhur Formation in Cipamingkis

assemblages,

the

depositional

environment is interpreted to change from
deep marine to shallow marine.

River, West Java based on Petrographic
and Fossil analyzes
Riane Shavira Setiawan1, Asri Oktavioni
Indraswari1, Disa Kurnia Dewi1

Depositional environment
determination using pollen and spore
fossils from Bayah Formation, Lebak,

Universitas Indonesia

Banten

Outcrops of Jatiluhur Formation in the

Muhammad Yusriady1, Dedy Kurniadi2, Rezky

Cipamingkis River have been a site for

Aditiyo1, Abdul Haris1

earlier studies of stratigraphy but no one
has discussed the parts in detail. This study
is focused on the discussion of the
stratigraphic

cross-section

of

1Universitas
2PPPTMGB

Indonesia

Lemigas, (Lembaga Minyak dan Gas
Bumi) Jakarta

lower-

middle Jatiluhur Formation in Cipamingkis

This research was conducted at around

River,

claystone,

Bayah Formation, Lebak Regency, Banten

sandstone, and limestone. The research

Province. The purpose of this research is to

method carried in this study is field

determine the depositional environment in

observations by conducting Measuring

the study area based on the palynological

Section (MS) and taking one sample per

data and measuring sections. Five outcrops

layer, and followed by petrographic and

sample as black shale and coal lithofacies
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of
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are used for pollen analysis were carried
out

to

recognize

the

depositional

environment at Bayah Formation. The
analysis

result

shows

that

Bayah

Formation depositional environment relies
on fossil associations with the form of
Proxapertites operculatus, Florschuetzia
trilobata, Laevigatosporites ovatus, and
Zonocostites ramonae. These index fossils
explain the fluvial-deltaic depositional
environment. Furthermore, Proxapertites
operculatus ensures the age of Bayah
Formation. In conclusion, Bayah Formation
has

a

fluvial-deltaic

depositional

environment formed into the Eocene age.
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margin of the West African craton, in the

Poster Presentations

central Anti-Atlas inliers of Morocco.

Evidence of bacteria fossils into the
Precambrian stromatolites of the
Taghdout Group, Anti-Atlas, Morocco

domal stromatolitic dolomites of about 13

Ibtissam Chraiki1, Nezha Lazreq1, Hafid

m tick, intercalated by green schists, and

Bouougri1, Nassrddine Youbi1,2,3, Ahmed

quartzite. The treatment of stromatolitic

Boumehdi1,2, Yassir Astati1, Abderrazak EL

samples with acetic acids reveals several

Albani4
1Department

silicified

A

diversity

of

of concretions. Coccoidal bacteria are very

Dom Luiz, University of Lisbon

abundant, presenting occasionally some

Faculty of Geology and Geography, Tomsk State
University
4UMR

concretions.

silicified bacteria fossils covers the surface

of Geology, Faculty of Sciences-

Semlalia, Cadi Ayyad University.
2Instituto
3

Tamgarda formation consists largely of

CNRS IC2MP 7285, University of Poitiers

coccoidal molds in silica crystals, with a
size of 1 to 2 μm. Whereas, rod-shaped or
bacillus bacteria are less recurrent, and

Mineral replacement, such as silica, that

often

infers the total substitution of the organic

coccoids. A middle shape between coccoids

structure of a bacterium by a mineral can

and bacillus, termed coccobacillus shape,

preserve bacteria fossils. They are scarce in

was likewise identified, associated with

strata from Paleoproterozoic and early

previous shapes. We perceived colonies of

Neoproterozoic, compared to Tonian,

worm-like shapes, with a diameter size

Cryogenian, and Ediacaran assemblages.

ranges between 1 to 1.5 μm. Their chemical

We report bacteria fossils from carbonates

composition is mainly silica with some

of the Paleoproterozoic-Neoproterozoic

traces of Carbon, iron, and Magnesium. The

(post-1640 Ma and pre-883-885 Ma)

association

stromatolites of the Tamgarda Formation

coccobacilli bacteria and biofilms makes a

of Taghdout Group in Siroua Inlier, Anti-

good evidence of their biogenicity. Bacteria

Atlas. Tamgarda is a carbonate-dominated

can be developed in a scattered way

formation,

typically

located

in

the

lower

were

closely

of

in

associated

coccoid

aquatic

with

with

bacilli,

environments.

sedimentary package of the Taghdout

Consequently, the scattered aspect of

Group.

to

Tamgarda bacteria fossils might be a

volcano-sedimentary

decent proof of their syngenicity with

It´s

Neoproterozoic

a

Paleoproterozoic

package deposited on the northern passive
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The diversity of our bacteria fossils reveals

quartz, hematite and illite minerals and

the role of microbes in stromatolite´s

30% empty space with no crystallization of

genesis. Their photosynthesis may be the

mineral. The reddish-brown of petrified

principal origin of oxygen, which leads to a

woods mainly consists of quartz and

higher diversification and abundance of

hematite precipitated between quartz

microorganisms,

the

crystals. The light brown fossilized woods,

appearance

and

of

also

to

shapes

predominantly consist of quartz and illite.

microorganisms that still need to be

worm-like

Quartz can be separated into two textures:

identified.

mosaic and saccharoidal textures. The
saccharoidal quartz is characterized by
fine-grained,

anhedral

to

subhedral

Characteristic of petrified wood in the

crystals, and crystals resembling grains of

Petrified Forest, Tak Province,

sugar texture. The mosaic quartz is

Thailand

characterized by fine-grained, equivalent

Ladda Tangwattananukul1, Preecha Saithong2
and Sarinya Paisarnsombat3
1,3Department

pattern. Quartz formed in the petrified
wood is mostly opal-A. The oxygen isotope

of Earth Sciences, Faculty of

Science, Kasetsart University
2Fossil

crystal size, and jigsaw-like interlocking

Protection Division, Department of Mineral
Resources

of quartzes ranges from 18.1 to 19.4 per
mil

suggesting

silica

solution

from

meteoric water. The petrified woods were
preserved in gravel and soil. Age of

Petrified wood deposit in Ban Tak District,

fossilized woods ranges from 120,000 to

Tak province, is protected under the Fossil

129,000 year, while soils range from

Protection

was

124,000 to 129,500 year based on

registered as a petrified forest on March

thermoluminescence dating. The petrified

31st, 2016. The petrified wood is deposited

woods in Tak province were formed by

in Ban Tak – Sam Ngao basin of Pleistocene

stream and river transportation, then were

age. The petrified wood deposits are

buried in the floodplains. The silica

distributed on both sides of the Ping and

mobilization of infiltration must have

Wang Rivers. The characteristics of fossil

originated from meteoric water, including

woods

Koompassia

weathering and soil formation of silica

malaccensis and Afzelia xylocarpa. The

mineral in the age of 120,000 to 129,000

petrified woods are reddish brown and

year.

Act

are

B.E.

close

2551

to

and

light brown colour composed of 70%
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SESSION 7: Petroleum Source,

investigation

Reservoir, Seal, Trap Migration

characteristics.

and Prospect Analysis
Investigation

in

geochemical

Geochemical

methods

applied to determine the qualities of the
source rock are Total Organic Carbon,
Rock-Eval

Pyrolysis,

and

Vitrinite

Reflectance. The result from TOC analysis
Oral Presentations

of Bayah formation showed all TOC values
are >1%, indicating that the source rock

Geochemical analysis for determining

contains excellent organic matter. In

the quality of source rock from Bayah

comparison to TOC, S2, and HI diagrams,

Formation, Lebak, Banten

Bayah Formation has excellent source rock

Rakha Pratama Abdurrahman1, Dyah Nindita
Sahdarani1, Lismeri Br. Ginting2, Eddy A. Subroto3,
Abdul
1 Geology

and Geophysics Study Program,
Universitas Indonesia

3 Geology,

Pyrolysis (Tmax & PI) and Vitrinite
Reflectance (Ro) analysis indicate Bayah

Haris1

2 PPTMBG

quality. For the thermal maturity level,

LEMIGAS

Bandung Institute of Technology (ITB)

Formation has immature maturity level
with the quality of kerogen types II-III. It
can conclude the quality of the source rock
in the Bayah Formation has excellent
quality.

Characteristics geochemical research for
source rock was conducted on source rock
samples retrieved from Bayah Formation,
Cihara District, Lebak Regency, Banten.
The purpose of this study is to determine
the characteristics and quality of the

Geochemical characteristics of
Sangkarewang Formation, West
Sumatra, Indonesia as an indicative of
potential unconventional resources

source rock in the Bayah Formation by
geochemical

methods.

Geochemical

analysis was conducted to source rock
parameters in the value of organic

Nisa Nurul Ilmi1, Billy G. Adhiperdana1, Iyan
Haryanto1, Wahyu Suharyo2, Edy Sunardi1
1Faculty

of Geological Engineering, Universitas

material, ranks of maturity, and the
kerogen type. Five selected outcrop
samples, consisting of black shale and coal,
which believed to be potential source rock
were analyzed in a laboratory for the

Padjajaran
2General

Managar PT. Rizki Bukit Barisan Energi

Geochemical investigation of source rock is
an initial step in exploration for both
conventional

and

unconventional
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resources as well as one of the critical

input. These data are indicative of the good

parts.

quality of hydrocarbon produced by the

Ombilin

intermontane

is
Basin

a

well-known

preserving

a

active petroleum system in the area.

significant amount of petroleum that could
be a potential source for unconventional
hydrocarbon. Sangkarewang Formation is

Forecasting remaining reserve amount

an interesting formation to be investigated

of crude oil per well of Field X by using

as its lacustrine depositional environment

decline curve ARPS analysis

is an indication of excellent source of
petroleum.

The

investigation

of

Eddy Ibrahim Adang Suherman Riki VS

Sangkarewang Formation’s source rock

Jurusan Teknik Pertambangan, Fakultas Teknik,

from outcrop samples in the area that

Universitas Sriwijaya

belongs to Ombilin Basin in West Sumatra
has been done to assess its source rock
potential. The results of the study reveal
that the outcrop samples of Sangkarewang
Formation have an excellent source rock
potential with TOC ranging from 2.02 –
5.33%. The amount of hydrogen showed in
hydrogen index values exhibit a hydrogenrich kerogen that mainly would generate
oil. The maturity of the samples is
immature to early mature in the location
where the samples were taken implying
that there must be another location in the
Basin where Sangkarewang formation is
mature enough to generate petroleum. The
geochemistry of oil seepage and oil
impregnated rock showed by biomarkers
data gave more information on the
depositional environment as well as source
input of the generated petroleum. Both
parameters exhibited deltaic depositional
environment with algae and higher plant
70

Production Decline Curve Analysis is one of
the methods of reservoir evaluation that
has been used in the oil industry until
today. The source of data that becomes a
prime requirement in using this analysis is
field, in the production step. This method is
used to get production forecasting of Field
X for future use. One of the popular decline
methods is Arps formula, which is further
divided into three, namely; exponential,
hyperbolic and harmonic, each with a
different exponent value of b. According to
the production data of Field X that has been
produced, the trend of production curve
can be stated as a pattern to production
forecasting in the future so that the right
method of production can be used. Decline
Curve Analysis of Field X gives various
remaining reserves per well, ranging from
1000 barrels to 174.000 barrels, and the
amount of remaining reserve of Field X is
868.700 barrels. Well X-04 has the most

Session 7
potential to be developed as it has the

from the research obtained an actual

biggest

remaining

remaining

reserve.

reserve

calculation

in

abandoned wells at PT. Pertamina Blok X
has total actual oil remaining reserves of
Technical feasibility of exploitation oil

320,853.63 STB and total actual gas

and gas abandoned well

remaining reserves of 1, 801, 539.11 SCF.

Eddy Ibrahim1, Maulana Yusup1, Muhammad Abu
Bakar Sidik2
1Jurusan

by using a sucker rod pump with a
production of 15 BOPD per well with a total

Teknik Pertambangan, Fakultas Teknik,
Universitas Sriwijaya

2Jurusan

The total remaining reserves, if produced

of 35 abandoned wells, the "X" field BOPD
is 525 BOPD. The oil can be produced with

Teknik Elektro, Fakultas Teknik,

a production life of 1.67 years. While

Universitas Sriwijaya

natural gas at PT. Pertamina Block X is not

Abandoned wells are oil wells that have not

produced but is directly discharged into

been producing but still hold oil reserves in

nature because the gas contains a lot of

a work area. Data obtained from The

sulfur gas (S2).

Ministry of Energy and Mineral Resources
on abandoned wells in Indonesia has
recorded a number of 13,824 wells, with a

Delineation of reservoir potential and

total of 745 active wells and 13,079

net pay zone in Cretaceous clastic

inactive wells. In Sumatra, especially in the

reservoir in Eastern Suleiman fold and

southern part, has a total number of 3, 623

thrust belt Punjab, Pakistan

old wells. The province of South Sumatra
has a huge opportunity to optimize and
develop the use of abandoned wells in
Indonesia

to

help

the

national

oil

production. To utilize these abandoned
wells, it is necessary to conduct a study by
using geoelectric and Ground Penetrating
Radar which is used to determine the
lithology of rocks located in PT. Pertamina
Blok X. Well logging data is needed to
estimate the remaining reserves of oil and
gas contained in PT. Pertamina. The results

Perveiz Khalid, Hadayat Ullah, Shamshad Akhte
Institute of Geology, University of the Punjab

Eastern Suleiman Fold and Thrust Belt
comprise of a thick cover of sedimentary
sequences. Complete petroleum system –
source, reservoir and seal rocks – are
present in these sequences. An integrated
approach is adopted to delineate reservoir
potential and net pay zones in the clastic
reservoirs of the Cretaceous age widely
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distributed in the area. Wireline logs and

Ina Octaviyani1, Muhammad Rizqy Septyandy1,

migrated seismic reflection data were used

Desi Yensusminar2, Eddy Ariyono Subroto3, Abdul

for field development and optimization.

Haris1

Petrophysical analysis reveals that Pab

1

Universitas Indonesia

Sandstone of the Cretaceous age is acting as

2

reservoir rock, whereas the Ghazij Shales

3Institut

of the Eocene age are acting as a regional
seal rock. A complete workflow is proposed
for formation evaluation, electrofacies
modeling and structural interpretation of
the subsurface geology. Based on wireline
logs it is interpreted that the thickness of
the Pab Sandstone varies from 250 m to
350 m in the entire study area. The
sandstone is massive with high porosity
and intercalated layers of shales. Faulted
anticlinal structures are present in the
study area which are favorable for the
accumulation

of

hydrocarbon.

3D

structural models and various seismic
attribute models were prepared to analyze
the reservoir character of this clastic
reservoir. Based on wireline logs and
seismic data clean sand, shaly sand and
shale are marked as dominant facies in the
study area. However, clean sand facies are
more favorable to act as potential net pay
zone.

PPPTMGB Lemigas
Teknologi Bandung

The presence of oil seepage in the
Southwest Java Basin in Bayah Formation
shows that there is an effective indication
of the petroleum system. Oil seepage in this
area can be generated from the same origin
or different oil source rocks. The problem
is

where

and

how

much

potential

hydrocarbon that can be extracted from
the source rock. To find out its origin, this
research was conducted. The aim of this
research

is

to

understand

the

characteristics of source rock and oil
seepage including biodegradation level,
organic

matter

origin,

depositional

environment, and thermal maturity that
also determine the potential of the
petroleum system in this active area. Two
oil seepage and source rock samples were
collected by fieldwork activity in Cidahu
and

Cipanadogan

River.

Biomarker

analysis including Liquid Chromatography,
Gas Chromatography and Mass GasSpectrometry were being conducted on

Determination of new potential

these oil seepage and source rock samples

petroleum system based on source

in LEMIGAS Laboratory. Based on the n-

rock and oil seepage biomarker

alkane distribution of oil seepage samples,

analyses in the Southwest Java Basin

it

shows

moderate-heavy

level

of

biodegradation. Moreover, the deposition
72
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environment of oil seepage and source

The South Sumatra Basin is a back-arc

rock is interpreted to be derived from

basin located in the southern part of

higher plant materials that were deposited

Sumatra Island. Physiographically, the

in the transition environment. The oil types

basin is divided into three sub-basin, i.e.

were shown to be deltaic type under

the Central Palembang Sub-basin, the

oxidative conditions. This can be seen with

Jambi Sub-basin, and the South Palembang

(Pr/Ph ) ratio ranging from 3.10-7.70 and

Sub-basin. PHE Jambi Merang is planning

(C27, C28, and C29) ratio ranging from 8.0-

to drill four exploration wells with

63.0. Thermal maturity of the oil seepage

objective a naturally basement fracture

and source rock can be considered as

reservoir, which is located on Jambi Sub-

Immature-Early Mature based on four

basin. The objectives of this paper are to

triterpane parameters used as maturity

analyses

parameters

prediction in this area comprehensively. In

(Tm

/

Ts

ratio,

pore

ββ-hopane, and C31 ratio 22S / (22S +

geomechanical model based on offset wells

22R)). The characteristics of oil seepage

data was constructed at five wells. The 1D

and

in

Cidahu

pressure

stress

this

rock

pore

and

morethane/hopane C30 ratio, presence of

source

study,

pressure

and

1D

and

geomechanical model in the form of the

Cipanadogan River are having similar with

Mechanical Earth Model (MEM) that

a hydrocarbon generated by coal.

consists of the elastic properties, rock
strength,

pore

pressure

profile,

overburden stress and horizontal stresses
Pore pressure characteristics and

magnitude with their orientations. The

stress prediction using geomechanical

well data such as pressure tests, leak off

models: A case study of the Jambi

tests, image log and wireline data are used

Merang area, South Sumatra Basin,
Indonesia
Ardi Yoga Pradana1, Mohamad Fery Mustofa1,
Agus M. Ramdhan2, Belmesty Kamila1
1PT.Pertamina

Hulu Energi Jambi Merang,

Exploration Department
2Institut

Teknologi Bandung, Department of
Geology

to

estimate

the

profile

of

vertical,

horizontal stresses and pore pressure. The
seismic data consists of 2D and 3D PSDM
velocity

data.

Geologically,

top

of

overpressure is located within Gumai
Formation, which is a massive shale
sequence. The in-situ stress calculation of
some wells indicated that strike slip fault
regime is the main influence stress in this
area supported by tensile cracks of image
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log data within basement interval and

1Student

of Trisakti University, Department of
Geological Engineering

calculation on 1D MEM. Tensile cracks that
induced during drilling are good indicator
of the maximum horizontal stress azimuth.
Most of Induced tensile fractures have

2Bachelor

of Geological Engineering of Trisakti

University, Department of Geological Engineering
3Lecturer

of Trisakti University, Department of
Geological Engineering

orientation around N30E-N40E, which has
NE-SW orientation that could represent σ1

In this study, it was shown to determine

of Sumatra tectonic. There are 223

how the condition of a good source rock to

critically stressed fractures from 852

form hydrocarbons based on geochemical

conductive fractures observed in the study

data in the AZA well and to know how the

calculation. The strike orientation of

relationship of oil sample on the surface

critically stressed fracture in this area is

with the rocks indicated by the source rock

around N60E-N90E. Dip tendency of these

in well AZA or STA. This method is based

fractures are quite steep (around 30-70

on TOC data, REP, Vitrinite Reflectance and

degree). As summary, overpressure in the

Biomarkers. The results of geochemical

Jambi Merang Area is strictly located in

analysis of Talang Akar Formation at a

basin depocenter area. The cause of

depth of 7510 - 8097ft including Effective

overpressure in the area is hydrocarbon

Source Rock shows the value of TOC

generation

with

content of 0.06 - 1.16% potentially poor-

disequilibrium compaction mechanism.

good, HI value 13 - 209 (mgHC/TOC)

This study provides 1D MEM for sensitivity

including kerogen III (gas-prone) type and

analysis of different wellbore trajectories

kerogen type II / III (oil-gas prone), with a

and mud weight window to be applied in

Tmax value of 337-436 OC which shows

the next well to be drilled in this area, so

immature - mature and Ro value of 0.64 -

that the drilling program could be

0.67 indicates mature also enter the oil

conducted more safely and efficiently.

window and the amount of hydrocarbons

in

combination

(Potential Yield) 0.21 - 0.8 (mgHC/g rock)
indicated poor category. Furthermore, at a
Organic Geochemical Analysis in the

depth of 3914 - 4307ft in the Gumai

“AZA” or “STA” Well in South Sumatra

Formation also included Effective Source

Basin and Surrounding Area

Rock shows the value of TOC content of
0.46 -3.45% potentially bad - very good, HI

Mohamad Salsabila1, Rizki Arya Putra1, Dzaky
Sotha1, Adventino2, Hot Tuah Andreas Putra P2,
Arista Muhartanto3
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value

22-219

(mgHC/TOC)

including

kerogen III type (gas-prone), with Tmax

Session 7
value of 403 - 436 OC which shows

Study case: Analysis geochemistry on

immature - mature and Ro value of 0.45 -

characterisation of source rock based

0.5 indicates maturity and the amount of

on sample outcrop in Bengkulu and

hydrocarbons (Potential Yield) 0.84 - 2.41

surrounding area

(mg HC / g of rock) indicated poor - fair. Air
Benakat Formation including Potential
Source Rock at a depth of 2240 - 3792ft
shows the potential value of TOC 0.1 - 6.1,
the value of HI 68 - 214 (mgHC / TOC)
including type kerogen III (gas-prone) and
type kerogen II / III (oil-gas prone), with a

Mohamad Salsabila1, Muhammad Irfan Fadilah1,
Yves Belgiaswara Susilo1, Agus Guntoro2
1Student

of Trisakti University, Department of
Geological Engineering

2Bachelor

of Geological Engineering of Trisakti

University, Department of Geological Engineering
3Lecturer

Tmax value of 351 - 434 OC and a value of

of Trisakti University, Department of
Geological Engineering

Ro 0.37-0.46 indicating immature and the
amount of hydrocarbons (Potential Yield)
0.13 - 13.2 (mgHC / g rock) indicated poorvery good. It is interpreted that sample
source

rock

was

deposited

in

the

terrestrial-transition area with a Pr / Phy
value of 1.17 - 3.13 anoxic conditions,
influenced by terrestrial material and oil
samples are also formed under anoxic
conditions with a Pr / Phy value of 2.52 and
influenced by terrestrial material with a
mature level of maturity and interpreted as
having a positive correlation with the
existing Source Rock. Rocks that contain
high organic content do not always have
good potential in producing hydrocarbons,
the source rock which has a low content of
organic material can be caused by the
Source

Rock

hydrocarbons.

rock

has

released

Uncertainty

in

the

exploration

of

hydrocarbons is quite high which causes
lack of exploration due to several things,
one of them is also a high failure rate, but
the needs of energy is increasing by the
time goes by. So it has become a demand to
always carry out exploration to meet
energy needs. Basically, there are no
methods

that

can

guarantee

that

exploration will always be successful, but
there are several methods that can reduce
the failure rate in hydrocarbon exploration,
for example, the geochemical method
analysis.

Geochemical

methods

by

conducting a geochemical analysis of the
source rock in order to know the
characteristics of the source rock that has
the potential to produce hydrocarbons
thus making it possible to reduce these
failures. This study was conducted by
analyzing the geochemical samples from 8
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outcrops in the Bengkulu area with five

An evaluation of 30 years exploration

samples which are called AN-1 - AN-5

data

including the Bengkulu basin which only in
the AN-3 sample is in Lemau Formation
that has a potential type of source rock

Benyamin Sapiie, Indra Gunawan, Alfend
Rudyawan, Chalid Idham Abdullah, Agus Handoyo
Harsolumakso, Meli Hadiana, Asep H.P.

which is characterized by TOC value of
1.56%, with this amount of TOC can be
indicated to form hydrocarbons with a HI
value of 269 (mgHC/TOC) which belongs to

Kesumajana
Geodynamics and Sedimentology Research Group,
Institut Teknologi Bandung

the kerogen type II/III (oil-gas prone) and

Eastern Indonesian region covers the

a Tmax value of 426 OC and Ro value of

eastern half of the Indonesia Archipelagos.

0.45 that belongs to the immature category

Exploration in this region has been done

of source rock. The deposition environment

since the early thirties. Several major oil

with Pr/Ph value 1.73, Pris/ nC17 0.76 and

and gas fields were discovered and some

Phy/nC18

still in production up to now, for example,

environment

indicate
that

a
was

depositional
affected

by

Salawati fields at Bird Head, Papua (known

terrestrial material with anoxic conditions.

as Irian Jaya). Oil and gas production was

As we know, anoxic condition of environment is a

delivered from three locations including

good environment for forming hydrocarbons,

Salawati, Bintuni and Oseil fields. The last

while the other 4 samples were not considered as

significant

source rock with a TOC value of 0.08 - 0.90%

happened in the year 2000, known as the

indicated poor - fair to form hydrocarbons with HI

Abadi gas field. This gas field lies in the

values of 10 - 45 which are included in the

Masela block in the middle of the Arafura

category of kerogen type IV (Inert). Meanwhile, in

Sea. Abadi gas field is a giant gas field with

the AN-6 - AN-8 sample in the South Sumatra

estimated gas in place of 10 Tcf. However,

basin’s source rock can not be considered as

no other oil and gas fields were discovered

source rock which is characterized by a TOC value

in this region since. Oil and gas production

of 0.05 - 0.87 which indicates poor-fair to form

in Indonesia is sharply declining; therefore,

hydrocarbons.

new exploration target areas are needed.

discovery

in

this

region

More than 30 exploration wells were
Opportunity and challenges in
exploring the next Hydrocarbon
potential area in the Eastern Indonesia:

drilled in this region, but no significant
discovery

was

made.

Several

wells

indicated oil and gas shows, and some were
tested, but mostly considered as an
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uneconomic target. This paper is presented

Sugeng Sapto Surjono, Donatus Hendra Amijaya,

results of regional evaluation using all

Muhamad Rizki Asy'ari

available subsurface data, including the

Geological Engineering Department, Faculty of

newest seismic survey supported by wells

Engineering, Universitas Gadjah Mada

and fieldworks from selected area. The
main purpose of this study is to evaluate
new

plays

as

well

as

a

deeper

understanding of tectonic evolution and its
paleogeography.

The

results

of

this

regional study were used to determine the
best exploration area in eastern Indonesia.
Several new exploration areas were
observed during this study as well as new
tectonic evolution of the region was
generated.
should

Future

consider

exploration
not

only

target

Mesozoic

(Jurassic Sandstone) and Miocene reef
target, but also Triassic sandstone and foldthrust-belt of Tertiary carbonates plays. In
addition, there are several excellent
exploration target areas were discovered
based on integrated geological mapping,
structural reconstructions and sandbox
modelling.

Overall,

using

integrated

structural geology approach, we concluded
that the hydrocarbon potential of this
region still high and waiting to be explored
in the near future.

The northern offshore Taliabu-Mangole
Islands is located between Banggai-Sula
Platform

and

Molucca

Sea

Collision

Complex Zone. This area is a frontier
exploration area. Only two wells were
drilled around this area, since 1980s.
Numbers of seepages found on the seabed
indicate that there are source rocks
generating and expelling a significant
amount of hydrocarbon. However, the
sources of hydrocarbons have not yet been
determined where the seepages were
derived from. GC, GCMS, and stable isotope
results from 8 rock extracts at the Jurassic
Bobong and Buya Formations intervals
taken from two exploration wells also 1
hydrocarbon seepage sample and GC
analysis of 85 seepage samples were used
to uncover this problem. By correlating
source rock and seepage using parameters
such as n-alkane distribution, the value of
the Carbon Preference Index (CPI), Pr/nC17 vs. Ph/n-C18 plot, C27, C28, & C29
steranes, plot of isotopes saturates and
aromates fractions, and star diagram,

Hydrocarbon source identification of
seepages on the Northern Offshore
Taliabu-Mangole Islands, Molucca Sea,
Indonesia

sources of petroleum seepages can be
identified. The results of biomarker and
isotope

correlation

suggests

that

hydrocarbon seepages are originated from
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Buya Formation. The correlation of n-

Prospective zone is delineated based on

alkanes and star diagram plots shows that

the distribution of total gases overlain with

both of Buya and Bobong Formations are

multibeam bathymetric and gravity maps.

sources of the seepages within the study

The

area.

hydrocarbon accumulation are identified

possible

potential

zones

of

based on the overlay of between closure
map and prospective hydrocarbon zone
Integration of surface geochemistry

map. The overlain maps showing which

and subsurface interpretation to

closures

identify the possible hydrocarbon

hydrocarbons according to the total gas

accumulation in the northern offshore

anomaly from the seepages. The results

Taliabu-Mangole Island

show that there are eight closures

Sugeng Sapto Surjono, Donatus Hendra Amijaya,
Muhamad Rizki Asy'ari

are

potentially

filled

with

identified from Bobong Formation interval
within the study area. The possible
hydrocarbon accumulation zone is located

Geological Engineering Department, Faculty of
Engineering, Universitas Gadjah Mada

around the study area, specifically in BB-1
and BB-3 closures. These closures are

The northern offshore Taliabu-Mangole

situated in the south of Sula Thrust. This

Islands is a part of frontier exploration area

thrust is the border area between Banggai

with

hydrocarbon

Sula Platform and Molucca Sea collision

discoveries to date. As an implication of

complex zone. In the northern part, the

previous unsatisfactory drilling activities,

potential

significant new directions for exploration

accumulation carries a very high risk due

activities within this area are required. By

to the intensive structural deformation

utilizing new 2D regional seismic lines,

triggering for hydrocarbon leaks.

seepage

no

significant

geochemistry,

zone

of

hydrocarbon

multibeam

bathymetric map and gravity map then
integrating it with previous well data, this

Controls on the carbonate build-ups

research aims to reveal the possible zone of

evolution in the Central Luconia

hydrocarbon accumulation, particularly in

Province, offshore Sarawak

Mesozoic Bobong reservoir. Subsurface
interpretation using well and seismic data
is conducted to identify the potential
closures
78

around

the

study

area.

Ari Yusliandi1, Benjamin Sautter2, Michael C.
Poppelreiter1

Session 7
East Asia Carbonate Research Laboratory

from the millimeter-scale to the platform-

(SEACaRL), Department of Geosciences, Universiti

wide scale in the study area allows to

Teknologi PETRONAS

highlight major similarities and differences

1South

2Department

of Geosciences, Universiti Teknologi
PETRONAS

During

the

Oligocene

among the carbonate buildups in the
Central Luconia Province. The depositional

Miocene,

facies are characterized by relatively

Southeast Asia was an equatorial region

similar components with foraminifera, red

characterized by widespread attached and

algae, and a variety of corals present in

detached carbonate platforms. The Central

most of the buildups. Current – wave

Luconia Province represents a natural

energy indicators show slight differences

laboratory to study isolated carbonate

in each build-ups and appear to depend

buildups and understand the influence of

highly on the location. The stratigraphic

numerous controls such as sea-level

architecture shows similar trends in the

changes,

distribution

tectonics,

to

oceanographic

of

tight-porous

zones,

circulations, climate changes, siliciclastic

evidenced as continuous high amplitude

influx, and nutrition on platform evolution

reflectors

in the Southeast Asian region. In this study,

limestone along with flooding interval. In

parameters are classified based on the

contrast, porous intervals related to the

extent of their influence; local influence on

reefal facies are characterized by chaotic-

single platforms or regional effect on the

mounded facies. Tectonic activity in the

entire Central Luconia region. This is

South

accomplished by a comprehensive analysis

consequences on the buildups of Central

of

seismic

data

China

Sea

had

argillaceous

numerous

with

Luconia. In cycle IV to cycle V, major

cored

karstified layers occur in a predictable

intervals. To predict how significant

position below flooding surfaces. Although

individual controlling factors are, five

the origin of karstification has been

predictive attributes are proposed in this

previously related to sea-level fluctuation,

study to distinguish between local and

their occurrence seems limited to the

regional controls. For the sake of a regional

northern and central parts of the Central

understanding, these attributes will be

Luconia Province, which are in a proximal

briefly analyzed in other platforms within

position to the SCS rifting, hence suggesting

Central Luconia as model calibration

a close relationship to tectonic activity.

sedimentological

integrated

representing

data

from

points. The quantification of multiple

Poster Presentations

attributes at different scales of observation
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Carbonate debris as new potential

Current

reservoir in Northwest Java Basin

surrounding basin is to optimize oil and gas

development

scenario

drainage of the main carbonate build-up

Arief Yoga Benigno, Doni Satria Ardhi, Ridho

structure. However, a new perspective of

Feraldo, Farid Hosni, Yulian Wahyudi, Setyo

the reservoir is necessary to find new

Sapto Edi

hydrocarbon

accumulations.

Debris

Project Development BBS ABG, Pertamina EP

deposits of carbonate build-up are some of

The Northwest Java Basin is a back-arc

the new perspectives of the reservoir,

basin system of subduction of the Indo-

which may be required in future since the

Australian continent in southern Java. It

petroleum system of debris carbonate

consists of a half-graben system with a

other than reservoir aspect, are still similar

north-south trend, forming a series of

to the build-up carbonate. This study used

depocentre

sub-basins.

data and analysis from two producing

According to stratigraphy column, six

fields; ABG and BBS field. In ABG field,

formations were deposited sequentially in

debris deposit of Parigi carbonate build-up

this

known

as

Jatibarang

Formation,

identified from seismic and well data. The

Formation,

Baturaja

sorting quality is medium to poor with

Formation, Upper Cibulakan Formation,

medium porosity (9 to13%) and mostly

Parigi Formation and Cisubuh Formation.

water wet. The identification method of

Currently, producing reservoirs comes

debris deposit used seismic geometries

from

Carbonate

and characteristics, combined with existing

Formation and Parigi Formation. Both

well data. Therefore, new debris carbonate

formations are carbonate build-up with

deposits have identified, and a new

relatively good reservoir properties. Upper

proposed well will be drilled to prove the

Cibulakan

of

interpretation. Identic to BBS field, ABG

sandstone, shale and carbonate build-up.

field debris carbonate deposit of Upper

In this formation, extensive shale deposits

Cibulakan has been identified from two

have become primary seal rock, while the

exploration wells. Based on production and

carbonates are consist of two main

pressure data, indicates the differences

carbonate sequences; build-up carbonate

between wells in the main carbonate build-

which is proven as the main targeted

up and wells in debris deposits. The

reservoir,

debris

conclusions of this study are expected to be

carbonates which dominated by poor

an example case to identify seismic

sorting limestone with shale intercalation.

characteristic and production behaviour

basin;

Talangakar
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Upper

Cibulakan.

Formation

and

consists

under-explored
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from debris carbonate and how they

methane (Lorenson and Collett 2017).

become a potential reservoir for future

Besides, the presence of higher molecular

additional reserves.

weight hydrocarbon gas suggests an
amount of thermogenic gas is incorporated
into the system. Methane to ethane ratios

Gas hydrate geochemistry - origin and

are plotted with depth as a function of

gas hydrate distribution in Mahandi

temperature within zones shows an

Offshore Basin, Eastern India

anomalous pattern pointing towards to the
signature of the input of thermogenic

Swagata Chaudhuri1, Ajoy K Bhaumik 1,

methane. It has been found that some

Kalachand Sain2
1 Department

bacterial activity may influence this

of Applied Geology, Indian Institute

of Technology (Indian School of Mines)
2 Wadia

methane to look alike as a biogenic
counterpart. So the role of thermogenic

Institute of Himalayan Geology

methane in overall gas hydrate genesis and

In this study, we present the analysis of a

the connection between the occurrence of

sediment history and methane hydrate

gas hydrate and the deeper petroleum

genesis from the offshore Mahanadi Basin

systems are ineluctable in Mahanadi

core samples recovered during the Indian

offshore Basin, along the eastern coast of

National Gas Hydrate Program Expedition

India. These gases might be transported

01 (Site NGHP-01-19A). The aim of this

through the fracture or fault zones (Weak

research

systematic

zones) from the deeper source and

biogeochemical approach to solve the

strongly controlled by complex tectonic

conundrum related to the origin and

settings in this area.

work

is

a

genesis of methane hydrate and its
linkages to underlying petroleum systems.
Previous workers have found that the gas

Geological controls on petroleum

hydrates generally formed in this type of

reservoir quality of the North Cape

shallower depths are mainly of biogenic

Formation, Taranaki Basin, New

origin. The carbon isotopic composition

Zealand

value (- 70.7 to -86.6‰ for methane and 62.9

to

-63.7‰

for

ethane)

also

Piyaphong Chenrai1,2, Boontigan Kuhasubpasin1,
Kasira Laitrakull3

corroborates the fact that the gas sources
of methane hydrate in offshore Eastern
India are mainly sourced from microbial

1Basin

Analysis and Structural Evolution Special

Task Force for Activating Research (BASE STAR),
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Department of Geology, Faculty of Science,

reservoirs.

Chulalongkorn University

sandstones

2M.Sc.

Program in Petroleum Geoscience, Faculty
of Science, Chulalongkorn University
3PTT

Taranaki

Exploration and Production

basin

the

the

Cretaceous
North

Cape

Formation which deposited in sub-basin at
the initial phase of basin formation might
be potential reservoir in the deepwater

petroleum

area. In this study, well log data are used to

production basin along the western side of

investigate the potential reservoir of the

New Zealand. The main production fields

North Cape Formation. The reservoir

have been located along the marginal zone

properties of the North Cape Formation

from

However,

exhibit that the porosity is between 10%

Cretaceous sandstones within the North

and 27% and permeability is up to 700 mD.

Cape Formation which deposited in sub-

The porosity of sandstone in this formation

basin at the initial phase of basin formation

is

might be potential reservoir in the

sandstone shows the highest porosity

deepwater area. In this study, well log data

compared to channel and tidal flat

are used to investigate the potential

sandstones. The North Cape Formation

reservoir of the North Cape Formation. The

sandstone has potential to become a

reservoir properties of the North Cape

reservoir especially in the deepwater area.

Formation exhibit that the porosity is

The main factors controlling reservoir

between 10% and 27% and permeability is

properties are depositional environment

up to 700 mD. The porosity of sandstone in

and degree of compaction.

Cenozoic

is

However,
within

reservoirs.

increased basinward.

Barrier

bar

this formation is increased basinward.
Barrier bar sandstone shows the highest
porosity compared to channel and tidal flat

Pore pressure in Senoro Toili block and

sandstones. The North Cape Formation

its surrounding at Banggai Basin -

sandstone has potential to become a

central Sulawesi

reservoir especially in the deepwater area.

Teddy Irano1, Agus M. Ramdhan2

The main factors controlling reservoir
properties are depositional environment
and degree of compaction.Taranaki basin is
the petroleum production basin along the
western side of New Zealand. The main
production fields have been located along
the
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marginal

zone

from

Cenozoic

1JOB

Pertamina Medco E&P Tomori Sulawesi
2Institut

Teknologi Bandung

Banggai basin is well known by prolific
basin for petroleum system with evidence
of hydrocarbon accumulation such as
several producing field and discovery
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wells. All wells in this block located both

Maleo Raja-1, Matindok-1, Tiaka-1, 2, 3, 4,

onshore and offshore, spreading from

5, and 6. The remnants are in hydrostatic

North East to South West. JOB Tomori have

condition.

two existing fields. First, Tiaka field is an

overpressure condition is caused by load

offshore oil field which have 4 exploration

supply mechanism due to burial condition.

wells

peak

Whereas, overpressure magnitude could

production to 4000 BOPD at Tomori

be estimated by exponential Eaton’s

formation with imbricated fault thrust

method. In terms of mineralogy content,

system play and current status was shut-in

the dominant type of clay is Smectite,

in April 2016. Whereas, another field is

followed

Senoro gas field, on onshore field which

compartmentalization which shows on the

have 4 exploration wells and 10 production

pressure-depth plot in Senoro Field over

wells produced from Mantawa Formation

hydrodynamically

and

and

9

production

Minahaki

production

well

Formation

315

MMSCFD.

with

peak

water

By

The

mechanism

by

Illite

as

tilted

contact.

of

slight

reservoir

hydrocarbon

The

reservoir

using

compartmentalization could be observed

previous studies, a model for the tectonic

from the pressure-depth plot in Tiaka

evolution of Sulawesi has been devised.

Field. Therefore, the stress regime in the

This model has been produced by the

study area is a normal fault and stable

interpretation of seismic and geological

against regional stress condition.

data obtained in Senoro - Toili block area.
This study use pore pressure regime
determination and analysis over pressure

Geometry and characterization of sand

generating mechanism method. The data

injectites in Jatiluhur Formation: Their

for determining pore pressure regime in

impact to the unconventional reservoir

this area are direct pressure measurement

concept in Cipamingkis River, West

data such as DST and wireline formation

Java, Indonesia

test,

indirect

pressure

and

drilling

indicators, and wireline log from over 25
wells. In conclusion, there are two distinct
pore pressure regimes in the study area, i.e.
hydrostatic pore pressure regime and
slight overpressure regime. The wells
exhibiting slight overpressure condition

Teuku Luthfi Maulana Nazlin1, Muh. Nuralif
Pamunga1, Ayuning Kelana1, Walada Prima A1,
Raden Viqky Amartha1, Abang Mansyursyah
Surya Nugraha2, Epo Prasetya Kusumah1
1Universitas
2Nanyang

Pertamina

Technology University

are Penyu-1, Anoa Besar-1, Anoa Hijau-1,
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Sand intrusions or injectites are common

mineralogy quantity of Sand Injectite

in deep-water depositional systems but are

Structure in Cipamingkis River. Then, GPR

not well recognized in Indonesia. North Sea

(Ground Penetrating Radar) is used to

examples show the importance of sand

identify geometrical structure beneath the

injectites as hydrocarbon reservoirs. This

surface.

study

Permeability

presence

geometry

and

We

also

use

Analysis

verify

sand

and
the

sedimentological observations of the sand

correlation

injectites that were associated with the

structure and fine-sandstone layer beneath

slope- shelf deposition of the interbedded

them. We suggest that sand injectites

sandstones and mudstone in the Miocene.

structures in Cipamingkis river were

New data from this study based on mainly

formed by a catastrophic event. Mudstone

Sedimentological,

and

with tempestites structure reflected a

Mineralogical analysis from the field. The

storm event and may have been the main

sand injectites structure which have fine-

role of this structure formation. Further

sandstone interbedded with mudstone

information and study provided various

facies layer was formed in the Miocene

mechanisms that act as unconventional

Epoch. This structure is a result of deep-

reservoir concept.

Stratigraphic

between

Porosity
to

injectite

water slump facies shale of Early Miocene
Jatiluhur Formation. Measurement in study
area shows the various injectites geometry,

An Integrated Multi-point Statistics

about 12-100cm in diameter, and thickness

Modelling Workflow for “TX” field

of the succession is at least 100m. Some of

Miocene build-Up in Central Luconia

the injectite structures are parallel to

Province

bedding plane and has general structure of
tabular shape which disperse to each side

Jimenez S. Grisel1, Beg. M. A.1, Poppelreiter C. M.2,
Rahmatsyah K.3

of the injectites. Variety of minerals located
in the center of the sand injectites
structures indicate good porosity. The
quartz-rich sand injectites in the study area
show the geometry of sand dykes that cut

1South

East Asia Carbonates Laboratory,

Universiti Teknologi PETRONAS
2Shell

Kuwait

3Baker

Hughes

the depositional stratigraphy with up to

The Miocene in Central Luconia province

100 m thick. In further analysis, we use

represents a period of extensive reef

several analysis methods. First, XRD (X-Ray

development and is characterized by

Diffraction) is used to conducted precise

several important changes influencing
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both

carbonates-producing

biota

and

hard

data

to

predict

permeability

stratigraphic architecture. Different factors

architecture. M method allows to build

have been playing an important role on the

partitioning models of isolated carbonate

development of reef architecture such as

build-ups and effectively describe their

global eustatic fluctuations, differences in

pore distribution in 3D using relevant

climate such as wind direction and

multiscale data integration. This workflow

strength

uses a

as

well

as

precipitation,

detailed and extended core

subsidence rates and local variations in the

calibration

reef growth rates, reef morphology, and

lithofacies description, rock types, well

orientation. All these factors provide an

logs interpretation, stratigraphic well

imprint to internal facies distribution,

correlation, quantitative seismic analysis

lateral and vertical heterogeneity in

and training images based on qualitative

porosity

type

thin

sections,

distribution have

seismic attributes and modern analogs. For

influenced the resulting complex rock

this case study, three training images (TIs)

framework, permeability heterogeneity,

are built reflecting local and regional

and susceptibility to early diagenesis in

geological processes (e.g. sea level changes,

facies distribution that can be related with

tectonics, and karstification) resulting in

most of the problems encountered in

three main sedimentary stages: flooding,

carbonate reservoirs modeling. Due to a

aggradation and progradation, while reef

complex stratigraphic architecture which

growth development are used to reflect the

is the result of multiple erosions of lack

spatial distribution of geological facies

deposition the use of traditional modeling

(pore types) in different depositional

workflow proved to not represent exactly

settings such as deep lagoon, shallow

facies distribution as porosity types are

lagoon, proximal reef.

heterogeneous,

and

analysis,

i.e.

biomoulds,

intercrystalline pores, micro porosity,
vuggy and mouldic, for example single
porosity

values

may

be

related

to

permeabilities that vary within 3 orders of
magnitude. A Multiple-Point Statistics
(MPS) workflow for isolated carbonate
buildups 3D pore-types modeling in
offshore Malaysia is proposed to improve
geological realism honoring both soft and
85
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parameter and relation between 4 wells. In

Application in Oil/Gas, Water,

the absence of Vs data, the value of Vs is

Mineral and Environmental
Investigation

obtained by deriving Vp data using the
Castagna Equation. Based on cross plot
analysis, well A and B have similar
characters. This similarity of character

Oral Presentations

caused by both of well A and well B have

Reservoir characterization using

indication of hydrocarbon existence. To

petrophysical cross plot analysis. Case

conclude, the cross plot analysis can be

study: Finnmark Platform, Barents Sea

used to characterize the reservoir in

Muhammad Faris Abdurrachman , Muhammad

Finnmark Platform, Barent sea.

Ezra Alhazmi, Nadaa Daneshara, Agus Riyanto,
Adlirrahman Aufar Mujiyanto

Hydrocarbon reservoir identification
Universitas Indonesia

using envelope and acoustic impedance

Finnmark Platform in the Barents Sea is

attributes. Case study: Finnmark

one of the oil and gas fields with a reservoir

Platform, Barents Sea

of carbonate rocks. Based on 4 well data,

Muhammad Ezra Alhazmi, Agus Riyanto,

well A, B, C, and D, each reservoir has a

Muhammad Faris Abdurrachman, Nadaa

different depth and the character itself, this

Daneshara

research focuses on Roye Formation which
is part of the Templefjorden Group.

Universitas Indonesia

Furthermore, from existing well data,

Since 1980, the Barents Sea, especially on

further

petrophysical

the Finnmark Platform has been the focus

parameters was carried out using cross

of oil and gas exploration. Arrangement of

plot analysis. The petrophysical analysis is

deposition of Marine Barents originates

used to determine the characteristics of the

from the Late-Missipian Devonian, forming

hydrocarbon reservoir through its rock

a basin with a graben system and is filled

properties, such as porosity, resistivity,

with deposits deposited by fluvial, alluvial

density, and their relationship to the

and marginal marine deposits. At the age of

primary wave (Vp) or shear wave (Vs).

Pennsylvanian

From these parameters, a cross plot will be

transgression phase takes place and

performed which will be analyzed to see

carbonate deposits begin to precipitate. In

the relationship between each existing

the early Permian - mid-Permian formed

analysis

of

-

Early

Premian,

the
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spiculite due to an abundance of marine

with hydrocarbons. The results of the

biota and carbonate where this section is

Acoustic

indicated as a reservoir. At the end of

Attributes (AI) indicate the presence of a

Triassic - mid-Triassic, it has types of

hydrocarbon potential zone in the form of

deltaic rock deposits, shallow seas, to deep-

a spiculite build-up with good porosity

sea deposits which are seal rock in the

scattered in several places.

petroleum

system

on

the

Frequency

and

Impedance

Finnmark

platform.
Identification of subsurface structure
To detect reservoir zones more thoroughly,

in Marana geothermal prospect area

analysis of log well data is needed to

based on GGMPLUS gravitation data

identify the physical properties of rocks

using derivative analysis

around the well. Two well log data
correlate with each other, namely Well-1

Septiani Eka Anjarwati, Friska Agustina, Destya
Andriyana

and Well-2 with potential zones found in
Well-1 at Roye Fm depth of 1569 meters

Universitas Indonesia, Faculty of Mathematics

and has a porosity value of 0.11, V shale

and Natural Science, Department of Geophysics

value of 0.15 and Sw value of 0.47.

Marana is located in Donggala Regency,
Central

Sulawesi

has

a

potential

To reconfirm the potential of hydrocarbons

geothermal.

in the two wells, an interpretation is

manifestation

carried out using envelope and acoustic

manifestation of hot springs is controlled

impedance (AI) attributes. The envelope

by fault. Fault is one of the important

attribute used to detect potential zones of

elements in the geothermal system as a

hydrocarbons that are generally seen at

fluid

high reflection strength. From the results of

Therefore, the gravity method is needed to

AI analysis, it shows the low impedance

determine the fault structure of the

value on the seismic cross-section with

subsurface using the

Well-1 has a value of 6121 and on the

Complete Bougier Anomaly (CBA), First

seismic cross-section with Well-2 has a

Horizontal Derivative (FHD) and Second

value of 6100 spread over several

Vertical Derivative (SVD). This research

locations. Low impedance value indicates a

used free air anomaly data from GGMplus,

zone with high porosity. AI value will

then needs to be processed into Complete

increasingly drop if the porous rock is filled

Bougier Anomaly (CBA). The results of the
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This

is

of

hot

pathway

from

due

to

the

springs.

The

the

subsurface.

distribution of
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Complete Bouger Anomaly (CBA) was then

as an energy source. In this case, the level

performed spectrum analysis to separate

of field optimization has increased, both

regional and residual anomalies. The data

those that have just been explored or those

of residual anomaly obtained was then

that have been old. Oil and natural gas are

processed

Horizontal

hydrocarbon compounds derived from

Derivative (FHD) and Second Vertical

using

organic matter in the source rock that have

Derivative (SVD) to identify the boundaries

undergone a maturation process. In the

and types of faults that exist around the

process of accumulating hydrocarbons,

study area. The results in Marana showed

basic requirements are often known as

density of 2.65 gr/cc using the Parasnis

"petroleum systems" which include source

method and the range of Complete Bougier

rock, traps, reservoir rock, cap rock and

Anomaly (CBA) value between 43.2 mgal -

migration. At present, the dependence on

58.4 mgal in the NW-SE direction which is

petroleum energy is still very high, and so

a regional fault in the research area. The

is Indonesia. However, the increased need

results of the Second Vertical Derivative

for petroleum supplies is not in line with

(SVD)

geothermal

the increase in oil productivity. In fact, the

manifestations in Marana is controlled by

oil field has decreased its productivity. Oil

fault in NE – SE direction.

fields that were once thought to be dry

showed

First

that

holes are being explored again. Geological
and geophysical studies are always carried
Analyzing of hydrocarbon potential in

out to increase productivity in the oil fields

"A" FIELD Northeast Java Basin using

in Indonesia. One of the studies that is often

wireline logging method

done is to evaluate formations which is a

Nuur Annisa, Muhammad Shidqii, Kefi Rahmadio,
Annisa Rizki Fitriana
Trisakti University

The times and technology are proportional
to the increasing need for petroleum. The
challenge faced by oil companies is to
increase exploration, exploitation and
development activities in the oil field, so as
to produce maximum production in line
with the increasing demand for oil and gas

way to get information about the rock
formations analyzed. The information can
be in the form of lithology information or
petrophysical property in a formation.
Petrophysical property is obtained after
conducting

petrophysical

analysis

to

determine the parameters of rock physics,
such

as:

shale

content,

porosity,

permeability and water saturation in a
formation. Reserved properties that have
been obtained are then mapped on the
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distribution pattern, so that a lateral

bioclastic platform limestones. Tomori

distribution of these properties is obtained,

Formation which is the main reservoir

so that the volumetric hydrocarbons can be

objective in this field, is controlled by low

calculated for each reservoir. Field "A" is a

angle thrust fault as its structural trap. This

field producing hydrocarbons, especially

field has 13 wells with 2 of them are

gas which is still productive, which is

sidetracks, but not all of them have good

located in the East Java Basin. The study of

hydrocarbon production. In order to

reservoir characteristics is an attempt to

optimize the production of hydrocarbons,

carry out further stage of hydrocarbon

quantitative prediction of spatial and

potential development. The interpretation

statistical properties of natural fractures

of log data is the main step carried out in

are needed to give precise and wide

hydrocarbon exploration. The potential for

prediction of fracture characteristics. This

hydrocarbons can be known based on

study use the elastic dislocation (ED)

reservoir analysis that must be known,

methodology

namely the stratigraphic traps and geologic

quantitative distribution and orientation of

structures and facies of an area. Based on

fractures in Tiaka Field by estimating

these

determine

strain and stress in the rock volume which

geological

has

log

stratigraphic

data,

we

traps

can
and

was

been

used

derived

to

predict

from

seismic

structures that have the potential to

interpretation.

accumulate.

orientations of principal stresses also

Furthermore,

the

control the result of normal, reverse, or
strike-slip

of

fracturing.

Maximum

Predicting sub-seismic carbonates

Coulomb Shear Stress (MCSS) has been

fracture density and orientation of

used to define the deformation intensity as

Tiaka imbricated thrust Field, Sulawesi,

an indicator for relative of fracture density

Indonesia

in Tiaka field, which is controlled by the

Reza Armanda1, Indra Gunawan2
1JOB

Pertamina-Medco E&P Tomori Sulawesi,

2Bandung

degree to which shear stress exceed MohrCoulumb failure envelope (Freeman et al.
2015, Maerten et al., 2002, Bourne et al.,

Exploration Department

2001). Reliable ED forward modelling is

Institute Technology, Department of

also controlled by background strain and

Geology

elastic properties of rock i.e Poisson’s ratio

Fractured carbonate reservoir in Tiaka

and Young’s modulus. Poisson’s ratio

Field is dominated by tight shallow-water

governs the result in perturbed stress from

90

Session 8
the

between

geothermal power plant in the world,

interacted faults. Based on data processing

mechanical

operates 13 power plants with a net

and analysis the orientation of simulated

generating capacity of about 725 Mw of

fractures network indicated that the

electricity. The Geysers Geothermal Field

dominant strike of simulated fractures is

has been producing since 1920 but the

NW - SE with average dip for all predicted

production rapidly decreased around late

fractures

has

interaction

by

1980’s due to the lack of reservoir

interpreted natural open fractures in

been

monitoring which caused pressure loss in

image log. The high predicted fracture

the steam reservoir. To sustain reservoir

densities occur along the fault surface,

pressure and steam production, The

especially

at bends,

confirmed

the

Geysers needed a large, reliable supply of

concentration of perturbed stress on the

which are

water that could be used to augment

deformation surface, the highest densities

injection so that since 1990 massive

also present at faults which have high dip-

amount of water is injected into The

slip values. On the other hand the strains

Geysers reservoir. Geothermal areas are

shadow is found further away from the

often associated with microearthquake

interpreted faults surface where the

activity (Foulger, 1982; Foulger and Long,

deformation surface is less perturbed by

1984). Besides the production activity at

faulting. Hence, it can be concluded that the

The

low density is related to the stress relief

generates low intensity earthquake which

from faulting as mentioned before by

is 3.0 or less in magnitude. The data were

Maerten et al, 2002.

recorded by The Northern California

Geysers,

fluid

injection

activity

Earthquake Data Center (NCEDC) hosted at
The Berkeley Seismology Lab, using 34
Microearthquake hypocenter

stations seismic network. More than

relocation using double-difference

20.000 data were recorded from January to

method at the Geysers Geothermal

June 2016, variates from magnitude of 0.2

Field, northern California

to

Nikita Christina, Tri Haryanto Soleh Atmaja,

complex

hypocenter

Double-Difference

hypocenter position by showing the

The Geysers Geothermal Field, Northern
largest

using

conducted to enhance the accuracy of

Universitas Indonesia

the

Microearthquake

method at The Geysers Geothermal Field is

Dwianti Manar Yazida, Ratna Pertiwi

California,

3.0.

relocation

of

clearer

seismicity.

The

fundamental

equation of double-difference method
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relates the residual between the observed

low rainfall intensity and categorized as a

and predicted phase travel time difference

drought area. This condition makes it

for pairs of earthquakes observed at

difficult

common stations to changes in the vector

freshwater. From 26 wells, which 25 of

connecting their hypocenters through the

them are wells made by the local citizen

partial derivatives of the travel times for

(excavation wells) and the other well is a

each event with respect to the unknown

wellbore. These well show the water-filled

(Waldhauser

2000).

in the wells were not fully-filled, it is

Accurate

and

Ellsworth,

microearthquake

for

local

citizens

to

find

hypocenter

because of the excavation wells took hours

locations can potentially delineate faults

to be recharged. This paper will discuss

that

of

about the cause of the difficulty in finding

permeability and desirable targets for new

represent

valuable

groundwater using resistivity method.

production

wells.

zones

the

Resistivity method is one of geophysical

hypocenter relocation at The Geysers

methods used for finding groundwater by

Geothermal Field can characterize the fault

measuring the resistivity values of the

caused by recharge fluid which affect

medium. There are some variations in

overall

This

resistivity measurement method, one of

be

them is Vertical Electrical Sounding (VES).

conducted to avoid water imbalance in the

VES is an active method which injected

reservoir which can result in decreased

electrical

production.

electrodes to the ground and measured the

reservoir

characterization

is

Moreover,

recharge.
important

to

potential

current
drop

from

the

between

current
potential

Groundwater identification in drought

electrodes. The purpose of using VES

area using Vertical Electrical Sounding

rather than other resistivity method is

(VES) method. Case study: Blora,

because VES can detect resistivity value as

Central Java

a function of depth. The combination of 1D

Nadaa Daneshara1, Imam Suyanto2, Muhammad
Ezra Alhazmi1, Muhammad Faris Abdurrachman1
1Universitas
2PT.

Indonesia

Geo Survei Barokah Jaya Prasasta

Blora is a regency located in Central Java
Province adjacent to the East Java
Province. Blora is one of a regency that has
92

and 2D data were used to create a
distribution map of subsurface resistivity
values as a function of depth. This gives a
result of the resistivity range between 9 –
20Ωm with a depth between 8-12 meters
and identify as a shaly-sand aquifer.
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Analysis of Facies and Property

very good reservoir for the exploitation

Relations Reservoir Zone "TG" Field

stage as seen from the results of existing

"MIF" Bekasap Formation, Central

properties and shows the presence of

Sumatra Basin

hydrocarbons in the form of petroleum.

M. Iqbal Fadhilah, Kefi Rahmadio, I Made Dedy
Widiastrawan, Widya Anggraini, Evan

After facies analysis, the MIF field is a
Stacking Bar and Stacking Channel facies.

Reystaphen Sammuel, Muhammad Naufal
Syafrun, Jennifer Michelle Sherafim

Using Schoenberg’s model for tight

Trisakti University

sandstone reservoir at Jepom well in

This research is determining the facies and

carbon capture and storage (CCS)

composition of reservoir zone “TG” using

Gundih gas field pilot project,

wireline logging method in the “MIF” field,

Indonesia

Bekasap Formation, the Central of Sumatra
Basin. In this study, petrophysical analysis
has a bearing on determining the prospect
of a hydrocarbon zones. Some methods and
analyzes

carried out

are

calculating

petrophysical parameters such as shale
content, porosity, and water saturation in

Fatkhan1, H Danio2, M R Sule1
1Seismology,

Exploration and Engineering

Research Group, Faculty of Mining and Petroleum
Engineering, Institut Teknologi Bandung
2Geological

Engineering Study Program,

Universitas Pertamina

reservoirs using wireline logs and core

A pilot Carbon Capture and Storage (CCS)

data either manually or assisted with

project in Indonesia is planned to be

software. The study area located in the

implemented in Gundih area, Central Java

"TG" zone consists of 20 data wells of the

Province in Indonesia. Prior to conducting

"MIF" Formation in the Central Sumatra

CO2 injection, reservoir characteristics

Basin. Petrophysical analysis was then

have to study thoroughly to assure that the

performed on all wells to find parameters,

reservoir is to meet with CCS standard

shale content, effective porosity, formation

requirements. The Jepon well in the Gundih

water resistivity, and water saturation, in

field, a former exploration gas well, used to

the "TG" zone. Based on petrophysical data

be proposed as a suitable site to be

that has been obtained will be continued

converted to a CO2 injector well. This site

analysis of the relationship with facies will

was chosen based on the reason the

be conducted in the study area. The results

presence of a potentially suitable reservoir

obtained that overall the “TG” zone is a

(Ngrayong sandstone) and primary and
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secondary seals (Bulu Limestone and
Wonocolo claystone). Ngrayong sandstone

Application of Pre-Stack Time

was interpreted as deposited in various

Migration using Kirchhoff Migration

sedimentary environments, such as inner

method on 2D land seismic data at

and outer neritic and bathyal settings.

Field “NN”

Workover and logging operations was
performed to evaluate, and to improve the
integrity of Jepon well, especially in the CO2

Nurul Azizah Haris1, Asriani1, Sabrianto Aswad2,
Erfan Syamsuddin2, Muhammad Subhan3,
Andreas Wasi Kuncoro3

injection candidate. Findings show that
impermeable shale can be used as a barrier

1Undergraduate

Geophysics Student, Hasanuddin
University

and there is no potential hydrocarbon.

2Department

Total porosity at target injection is around

of Geophysics, Hasanuddin
University

13 – 30 %, with perm 0.06 mD which align

3Pertamina

EP Asset 3

with the injectivity test. Permeability
results show that tight sandstone has very
low permeability that it cannot be used as
reservoir for CCS. In addition the Jepon
well has gas leakage problem, which was
observed at the surface. Hence the verdict
is that the Jepon well cannot be performed
as the CO2 injector well. However we need
to learn and to evaluate of CO2 injection site
by modelling. Very low permeability can be
caused by fractures mostly are not
connected. Therefore rock physics for the
reservoir is modelled using Schoenberg’s
linear slip interface model in which
fractures are not connected with two
important
tangential

parameters:

normal

compliances.

and

Stiffness

calculations with different aspect ratio
shows

consistent

permeability results.

with

very

low

The seismic method is one of the
geophysical
provide
geological

an

exploration
overview
structures.

methods
of

to

subsurface

Seismic

data

retrieval requires a lot of noise that can
lose the resolution and quality of the
seismic cross-section. 2D land seismic data
in the form of shot gather was acquired by
PT. Pertamina EP Asset 3 and seismic data
processing has been carried out using
Paradigm software. Most of the processing
results depend on to process 2D Land
seismic data and analyze the important
stages in seismic data processing such as
geometry input, static correction, filtering,
and migration to get a cross-section with
high

resolution

of

Pre-Stack

Time

Migration (PSTM). The purpose of this
study is to improve the resolution and
quality of data by processing data to the
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Pre-Stack Time Migration (PSTM) stage

production well turn out showing omega

using the Kirchhoff migration method. To

value in each well ranging from 0.8-0.9,

produce a better reflector three times

which imply that the fractures provide a

picking velocity was carried out so that the

permeability in controlling the reservoir

appropriate RMS speed model based on

behavior (Modified Nelson, 2004). Thus,

NMO and CDP gathers is obtained, while

fracture characterization of this field

several filters such as bandpass, mute, TF

should

clean, and AMPSCAL were applied. From

understand the reservoir behavior and

the analysis of migration images, it can be

selecting the best completion zone for the

seen

2546-2747

producing wells. The fracture modelling

produces a cross-section whose geological

procedure of this reservoir started from

structure is not straight, indicated that the

integrating the whole available data sets

geological structure is slope.

such as core (aperture and fracture

that

CDP

number

be

precisely

conducted

to

density), well-log, seismic data, and then
integrated seismic rock physics and
Integrating seismic rock physics in

artificial intelligence. Seismic rock physics

fractured reservoir modelling and its

study resulting fracture distribution and

use to minimize uncertainty during

trends were correlated to minimum

exploitation process

curvature effect, induced fault while

Billy Harnest1, Indra Gunawan2
1JOB

Pertamina Medco E&P Tomori Sulawesi
2Bandung

Institute of Technology

Tiaka Field is located at the offshore Toili
Block operated by JOB Pertamina-Medco
E&P Tomori Sulawesi. Geologically, block is
located in a tectonically complex area at the
eastern arm of Sulawesi, formed by a
collision process between Banggai –Sula
micro-continent

and

East

Sulawesi

Ophiolite Belt. Core study of Miocene
Carbonate Reservoir in Tiaka field strongly
indicated the presence of fracture. Well test
analysis of pressure build up from several

thrusting events and coherence effect.
Furthermore the results of this study were
utilized to enhance 3D fracture reservoir
model such as fracture trends and fracture
density

modelling

to

minimize

the

uncertainty in stochastic extrapolation
process.

In

calibrating

3D

fracture

characters model to well test allowed a
better imaging of the geology in the
reservoir and provide reliable reservoir
properties to gauge the real impact of
fractures on the reservoir’s performance.
Furthermore, this integrating modelling
method is the best way to ascertain the
degree of uncertainty that is being
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introduced in the reservoir’s simulation by

can be a direct feed (upflow) or from a

the lack of accurate control on factors.

lateral flow (outflow). Requirements and

However, multiple input in fracture

characteristics for one area to be called and

reservoir modelling should be carefully

defined as a geothermal system are the

planned to avoid cluttering the project with

presence of reservoir, cap rock, heat

unwanted or unrealistic output. However,

source, and fluid pathway, and all of these

the ultimate proof to the validity of any

are formed through geological and tectonic

fracture model is how well it matches

environment. This study utilize data from

dynamic data and production history.

Global Gravity Model Plus (GGMPlus) in the

Honoring well test permeability is a first

form of disturbance gravity data with 200

step, but close integration of fracture

m spacing between point. The goal of this

modelling with simulation is the best

study is to identify potential system, fault

solution.

structure, and subsurface structure of
Mount Endut that correlate with the
geothermal system of the area using

Study of Mount Endut geothermal

gravity data. From the results of data

potential using gravity data with

processing, obtained the CBA values up to

analysis derivative method

111.45054 mgal, then doing a derivative

Luthfi Hidayatullah, Indra Kurniawan, Ryan
Faisal

analysis in the form of FHD (First
Horizontal Derivative) and SVD (Second
Vertical Derivative), in conjunction with

Geoscience Department, Faculty of Mathematics

spectrum analysis for the gravity, the

and Natural Sciences, Universitas Indonesia

elements of the geothermal system can be

Mount Endut is located in Lebak, Banten,

identified. Derivative analysis results from

West Java, it is one of the highest

this study, can estimate the characteristics

mountains in the area. Around this

and condition of the elements of the

location, geothermal potential can be

geothermal system in the Mount Endut

found, which given the sign in the form of

area.

hot

springs

manifestation.

This

manifestation can seep out to the surface
because of an influence from geological

Structural attribute for fracture

structure, in which that manifestation is

distribution using three-dimensional

originated from a presence of geothermal

seismic data in Tiaka carbonate thrust

in the subsurface, the manifestation itself

Field, Indonesia
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fractures from core data helps to decide

Bayu Kusuma1, Indra Gunawan2
1JOB

which attribute type and parameter is the

Pertamina Medco E&P

2Bandung

most represented as lateral fracture

Institute of Technology

distribution. Plot of faults lineament give
Fractured carbonate reservoir is a proven

the

play in Tiaka producing field in Sulawesi,

orientation. Based on this study, Fracture

Indonesia. Fractures developed in the crest

distribution

of structure that correlate to thrust fault or

derived

fold related to fault. Understanding of

combination. Faults lineament have NE-SW

fractures distribution in the proven field is

dominant

important for updating field development

dominant direction. Dominant direction of

plan and helping exploration to make it as

faults lineament is almost parallel to major

analogue or procedure for finding another

thrust fault orientation so that fractures in

structure with same play. Fractures

reservoir zone have strong correlation

identification use core data from existing

with thrust fault.

dominant

and

follow
from

less

dominant

faults

lineaments

seismic

attribute

direction and NW-SE

less

wells. Previous fractures modelling study
used two-dimensional marine seismic data
combined
dimensional

with

well

seismic

data.

data

has

Threebeen

Integrating carbonate platform
morphology and sedimentology to

acquired using Ocean Bottom Nodal

appraise reservoir properties

technology (OBN) and proceeded recently.
Lateral fracture distribution use attribute

Adelia Makhankova, Manoj Mathew, Benjamin
Sautter, Michael Poppelreiter

of three-dimensional seismic data along
surface of carbonate reservoir. Due to

Department of Geosciences, Faculty of Science &

resolution limitation, seismic data could

Information Technology, Universiti Teknologi

not detect fractures directly but it could

Petronas

detect discontinuity that is related to fault
lineament. Preconditioning of seismic data
run to increase signal to noise ratio. Several
structural used to detect seismic fault
lineament such us: Variance, curvature,
dip, Chaos and ant-track. Next procedure is
extracting those attributes into reservoir
surfaces. Correlation of each attribute with

The expansion of reefal platforms is
essentially appurtenant on internal and
external attributes, the facies interior and
morphology

of

the

build-ups

could

expound the reservoir properties, tectonic
heritage and eustatic sea - level fluctuation
in Central Luconia, Malaysia, Southeast
Asia.

Isolated

carbonate

build-ups
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investigated and explored for substantial

a useful framework for a loop-level tie of

conventional resources and more recently,

geological and seismic attributes. Spectral

and one of the most desirable traps for

decomposition is useful to predict the

exploration and CO2 injection. More than

lateral distribution of karstified layers,

40% of carbonate platforms in Central

which have a unique signature. Core

Luconia

encountered

calibrated seismic attributes have the

indications for high permeability zones

potential to partition the platform into

that are likely associated with karsts such

pore type classes. The occurrence of

as mud losses and drill bit drop during

“chalkified” limestone (karst) is controlled

drilling

the

by components, facies types, sequences,

identification of build-up morphology on a

stratigraphic position, palaeo-topography

seismic-scale can be effortlessly achieved;

and tectonic position.

have

been

activities.

however,

Methodically,

estimating

the

internal

architecture of carbonate reservoirs by
linking morphological configurations and
sedimentological

analysis

remain

equivocal. A combination of very highresolution 3D seismic (100 m scale) and
380 m of core (1 cm scale) facilitated the

Two-dimensional modeling of groundpenetrating radar response over
buried pipes network at shallow depth
Wahyudi W. Parnadi1, Warsa Warsa1, Djoko
Santoso1, Hisafumi Asaue2

construction of a robust understanding of
karst

distribution.

Sedimentological

analysis helps us to achieve a proper
understanding of the Luconial reefs.

1Geophysical

Engineering Department, Institut
Teknologi Bandung

2 Department

of Science and Technology,

Kumamoto University

Seismic attributes, especially spectral
decomposition, helps us to identify zones

Buried

with high reservoir properties and highly

environments with homogeneous and

karstified areas in uncored wells, for

isotropic media are easily imaged since

instance, “chalkified” limestone. It is

such pipes show hyperbolic curves in

difficult

radargram.

to

identify

the

structure

pipes

In

at

shallow

reality,

depth

in

heterogeneous

“chalkified” limestone, even sometimes

media, such a hyperbolic curve is difficult

components. However, these layers are

to show even with the application of some

extremely porous (up to 43%) and

standard procedures in processing, like f-k

permeable (up to 3200 mD). Stratigraphic

filter, to enhance signal to noise ratio. In

sequences (60 m) observed in core provide

this study we conducted 2-D modeling of

98

Session 8
Ground-Penetrating Radar (GPR) response

field data acquired along planned Mass

over buried metal pipes corrupted with

Rapid Transport lines in Jakarta. This study

and

shallow

results that the effect of heterogeneous

heterogeneous media. Simulation of such

without

noises

from

media cannot be completely removed, but

effect on earth models was conducted and

hyperbole curves in radargram is easily

studied using antennas with 50 MHz, 100

recognized and its effects can be reduced.

MHz and 200 MHz frequencies using some
freely available source code of 2-D GPR
modeling. We compared its results with

An overview on borehole image-logs:

field data acquired along planned Mass

What is behind this advanced logging

Rapid Transport lines in Jakarta. This study

technology, its development and some

results that the effect of heterogeneous

applications

media cannot be completely removed, but

Edoardo Piani1, Nicola Levi2

hyperbole curves in radargram is easily
recognized

and

its

effects

can

be

reduced.Buried pipes at shallow depth in

1RDG
2University

E&P GmbH

of Vienna, Department of

environments with homogeneous and

Geodynamics and Sedimentology

isotropic media are easily imaged since

The Borehole Image-Log (BHI) is one of the

such pipes show hyperbolic curves in

many technologies developed in the

radargram.

hydrocarbon

In

reality,

heterogeneous

exploration,

capable

of

media, such a hyperbolic curve is difficult

providing

to show even with the application of some

investigation of subsurface geology. An

standard procedures in processing, like f-k

overview

filter, to enhance signal to noise ratio. In

technology, with a particular focus on

this study we conducted 2-D modeling of

microresistivity image tools, will be

Ground-Penetrating Radar (GPR) response

presented,

over buried metal pipes corrupted with

measurements to the nowadays high-

and

shallow

resolution image tools. At first sight, the

heterogeneous media. Simulation of such

BHI images could resemble just a digital

effect on earth models was conducted and

photo of the subsurface geology, but if the

studied using antennas with 50 MHz, 100

qualitative interpretation of the BHI data

MHz and 200 MHz frequencies using some

can be within the reach of every good

freely available source code of 2-D GPR

geologist, the raw data need an accurate

modeling. We compared its results with

and specific workflow in order to be

without

noises

from

a
on

very
the

from

high-resolution

evolution

the

first

of

this

dipmeter
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displayed and interpreted properly. A

1Research

short explanation of this workflow, from
log acquisition to the final interpretation,
through the data quality control (QC) and

and Development Center for Oil and

Gas Technology “LEMIGAS”
2Department

of Geophysical Engineering, Faculty

of Mining and Petroleum, Bandung Institute of
Technology

processing will be presented. The add

3Department

of Mathematics, Faculty of

value of BHI data is by now well-known,

Mathematics and Natural Science, Bandung

they have a great potential and their

Institute of Technology

application range is broad. Imaging tools
show features in the scale range of 1
centimeter to 10´s meters, thus filling the
gap between core and seismic scale. They
can provide fundamental results for both
sedimentological

(bedding,

facies,

depositional environment) and structural
(fractures, faults, folds) characterizations.
BHI are also used for the analysis of the in
situ stress and for wellbore stability
purposes. The latest generation of Logging
While Drilling (LWD) tools have reached a
high resolution, almost comparable to
wireline tools. The LWD BHI are now
commonly used for geosteering decisionmaking, as they can support operations
team to update geological model in real
time and to adjust the drilling trajectory
into the oil or gas layers. For most of the
main BHI applications some examples and
real case histories will be presented.

for

long

offset seismic data
Humbang Purba1, 2, Awali Priyono2, Wahyu
Triysoso2, Mochamad Apri3
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two-terms

or

hyperbolic

approximation is widely used for normal
moveout correction and stacking velocity
for

isotropic

medium.

However,

its

accuracy breaks down when disruption
raises due to anisotropy effect (e.g. hockey
stick effect) at long offset or when the far
offset distance is more than the depth of
the horizontal reflection event. Before
stacking phase, long offset seismic data is
usually muted to avoid low frequency
artifacts that obscure the real image
whereas it is useful for seismic imaging,
lithology,

and

Recently,

various

reservoir

information.

researchers

have

developed non-hyperbolic approximations
and involved anisotropic parameter in
higher order terms. The approximations
are mostly accurate when the offset
distance to depth ratio is less than four
(ODR ≤ 4). In this study, we propose a novel

The Levin’s T-transform: A novel nonhyperbolic approximation

The

approximation using Levin’s T-transform
to achieve higher accuracy of nonhyperbolic approximation until ODR ≤ 5.
This technique involves n-th partial sums
and k-th terms (as Levin’s parameters) of

Session 8
the Taylor series expansion for traveltime,

1000 tons a day. This situation has resulted

and then transforming them to rational

in waste accumulation that continues to

function through mathematical processes.

this day. This creates several problems,

In numerical experiments, a single-layer

especially leachate contamination that

vertical transverse isotropy (VTI) model

comes through groundwater, and threaten

with maximum offset- depth ratio (ODR)

citizens who using the groundwater for a

up to 5 and varying anellipticity parameter

living. The groundwater may contain

() of 0.1–0.5 are employed. The result

hazardous material and toxins, so the

shows that Levin’s parameters n = 1 and k

action must be taken to reduce the impact

= 13 at ODR ≤ 5 provide significant

of contamination and locals need to know

accuracy. The maximum relative error is

the level of contamination. In this case,

below 0.015%, which is much smaller than

Ground Penetrating Radar (GPR) together

existing methods. Application to real

with direct water quality assessment can

seismic gather is also performed in velocity

be useful for mapping the contaminated

analysis

The

area. GPR scans the conductivity and

proposed method shows a superiority and

and

stacking

velocity.

permittivity layer below the surface with

promising approximation

real-time data. Therefore, it is possible to
analyze the toxin by seeing the electrical
parameter from GPR readings. This kind of

Ground Penetrating Radar

study has been done before. However, due

investigations of groundwater

to the limited amount of data, the study

contaminant spread around Depok City

needs to be extended with more data and

waste disposal site

advanced discussions on the leachate

Lisa Syahnidar Eka Putri, Enggar Handra

distribution. Therefore, in this research, we

Pangestu, Dyakso Yudho Prastowo, Nine Safira,

add more GPR profiles as well as the water

Maryadi Maryadi

sample in some locations that not covered

Program Studi Geofisika, Fakultas Matematika
dan Ilmu Pengetahuan Alam, Universitas
Indonesia

in the previous study. In this research, we
suggest that the highest contamination of
groundwater is in the south area by the
landfill. Furthermore, we proposed advice

The number of tons of garbage in Cipayung,

for further prevention and improvement of

Depok City, West Java, Indonesia, is

environmental management.

increasing every year. In 2019, the
numbers of garbage could be up to 900 to
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Analysis of hydrocarbon capacity in “X”

mostly come from woods where it is said

field carbonate rocks with wireline

that high TOC values do not always meet

logging method of Salawati basin of

the criteria as a host rock. The study area

Papua

located in Kais Formation, Salawati Basin,

Kefi Rahmadio, I Made Dedy Widiastrawan, Evan
Reystephen Sammuel, Widya Anggraini, Jennifer
Michelle Sherafim

Papua. The formation is divided into 3
zones based on the curve pattern of each
wireline log. Based on the seismic
interpretation with the horizon division

Trisakti University

there is a subsurface map showing the form

The Hydrocarbons demand in the world

of carbonate build up. From the results of

continuously increasing, to meet this result

seismic data processing obtained some

must be supported by professional experts

maps including Map Structure, Map RMS

who are able to create the latest

Amplitude, and Map Isoporosity. The map

technology. In this case, geologists can

of Isoporosity in the "X" field is 3 maps of

provide scientific insights about the

Isoporosity Zone 1 Map can be seen that a

development of quality human resources

particularly

and have the concept of optimization for

fraction, where wells are present in AR-8,

energy use which will be useful in

AR-4, AR-1, and AR-10. The Isoporosity

hydrocarbon exploration. One of the

map at zone 2 has sufficient value, with

concept that is often used in the petroleum

well locations located in AR-8, AR-10, and

industry

AR-4. The Isoporosity map in zone 3 has a

exploration

in

assisting
is

the

hydrocarbon

concept

of

the

well-developed

porosity

bad value.

integration of a wireline well log approach.
This

research

is

determining

the

availability of Hydrocarbon in Reservoir
Rock using method Wireline Logging by
determining the quality, quantity and
maturity of hydrocarbon levels in rocks.
This method is calculating the effective
porosity of each well and also bind the zone

Regional upper crust shear-wave
velocity structure in the western part
of Java, Indonesia determined from
ambient noise tomography: Depth
inversion using a neighbourhood
algorithm

into the seismic data. Many rocks have high

Shindy Rosalia1,2, Sri Widiyantoro2, Phil R.

hydrocarbon content, but also have the

Cummins3, Tedi Yudistira2, Andri D. Nugraha2

potential to produce low or little oil
because of the kerogens they contain
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1Graduate

Program of Geophysical Engineering,

Faculty of Mining and Petroleum Engineering,

could also be useful for the initial model of
another seismological study in the area.

Institute of Technology Bandung
2Global

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, Institute of
Technology Bandung
3Research

School of Earth Sciences, Australian

Single channel & multi vintages seismic
basic and post processing data of Lake

National University

Towuti

The regional shear-wave velocity structure

Wahyu Triyoso1, Ryan B. Andika1, Abdul Hafidz1,

of the upper crust in the western part of

Sonny Winardhi1, Satria Bijaksana1, James M.

Java, Indonesia was imaged using ambient

Russell2, Nigel Wattruss3, Hendrik Vogel4

noise tomography. In this study, we

1Faculty

present the depth inversion of Rayleigh
wave group velocity obtained from cross-

Institut Teknologi Bandung
2Department

3Large

ITB-ANU network. The Neighbourhood
inversion to obtain a 1D shear-wave

of Earth, Environmental, and

Planetary Sciences, Brown University

correlating ambient noise data from the
Algorithm (NA) was applied for the depth

of Mining and Petroleum Engineering,

Lakes Observatory, University of
Minnesota Duluth

4Institute

of Geological Science & Oeschger Center

for Climate Change Research, University of Bern

velocity profile which then interpolated to
produce the final 3D shear-wave velocity

Predictive deconvolution is a process of

model. The shear-wave velocity result

applying information from the earlier part

imaged the geological structure up to 15

of a seismic trace to predict systematic

km depth. The result shows that the

noise such as reverberation and multiples.

northern part of the study area has a

It attempts to attenuate multiples which

thickening sediment layer to the north

involves the surface or near-surface

shown by the low shear-wave velocity;

reflectors. Following the process of the

meanwhile, the southern and western part

above method, it is predicted the noise as

has a high shear-wave velocity which

well

correlates with more dense rocks. The

Furthermore, it is applied to single channel

result from this study has important

and multi vintages seismic data of Lake

implications for the depth of the sediment

Towuti. The result is that the noise could be

layer in the western part of Java in relation

predicted really well as well as multiple

to the seismic risk modelling. The 3D model

and reverberation. To extract the main

as

multiple

and

reverberation.

signal event, the data is subtracted with the
noise and then some preconditioning is
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done to improve the coherency and signal

in place. They are all can be measured

fidelity. The simple velocity interval model

using various of well logs such as gamma

is then developed in the purpose of doing

ray log to obtain shale volume (Vsh),

seismic migration. To merge the multi

neutron and density log to obtain porosity

vintages and multi lines, match filter is then

ofthe formations (∅), and permeability (ρ)

applied on the basis of a reference seismic

that can be determine by using Wylie Rose

line. The result of seismic migration and

Equation, and water saturation (Sw) using

merging of the multi vintages and multi

Dual Water Equation. This research has

lines seem could help very much for further

shown that there are two prospect zones in

subsurface interpretation for possible Lake

Frontier Formation named F2WC and

Towuti sedimentation model.

F2WC-1. The result of petrophysical
analysis of F2WC zone has average shale
volume 31,86%, porosity 29%, water

Petrophysical analysis to determine

saturation

initial gas and oil in place in Frontier

6774,266 md, while in F2WC-1 zone has

Formation, Wyoming, USA

average shalevolume 24,78 %, porosity

Sri Wahyuni, Dewi Ayu Swastika, Jennifer Claudia
Patty, Erfan, Makharani, Muh. Altin Massinai

63,33%,

35%, water

and

permeability

saturation 59.33%, and

permeability 11941,21 md. The result of
initial gas and oil in place calculations has

Hasanuddin University, Faculty of Mathematics

shown that the F2WC zone has initial gas in

and Natural Sciences

place 710.680.065,56 SCF and initial oil in

Geophysical well logging has been know as

place 70.884.594,772SCF, while in F2WC-1

a

zone has initial oil in place 205.407.758,07

standard

operation

in

petroleum

exploration. It measures the physical
properties of surrounding rocks with a
sensor that located in a borehole. Well
logging has the objective of determining
the porosity and permeability, identifying
potential reservoir rocks, and the nature
and proportions of the fluids present. In the
present study, an attempt has been
conducted to determine the lithology of
formation, petrophysical parameters of
rocks and the amount of initial gas and oil
104
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gamma (γ) anisotropy parameter has

Poster Presentations
Seismic anisotropy analysis based on
core plugs and well data of Talang Akar
Formation in South Sumatra Basin,
Indonesia

linear correlation with the sand ratio
volume, supported by the well log data. The
correlation is divided to two trends; low
Vsand/Vtotal (<0.50) is associated with
shale

dominated

rocks

and

high

Dona Sita Ambarsari, Vani Mutia Sari, Sigit

Vsand/Vtotal (>0.50) is sand dominated

Sukmono

rocks. Shale dominated samples are taken

Institut Teknologi Bandung, Faculty of Mining

from the Pre-TAF zone while sand

and Petroleum Engineering

dominated samples are from the TAF zone.

The success of hydrocarbon exploration is
highly affected by the ability of subsurface
geological imaging based on seismic data.
The subsurface geological features are
originally

anisotropic,

therefore

the

Sand dominated samples from TAF zone
indicated by the high amplitude and high AI
from the attribute seismic map and
inversion volume which is associated with
more compacted lithology.

seismic data quality is well leveraged by
the accuracy of the anisotropy parameters
used in the processing and modeling
seismic. The main objective of this study is
to improve the anisotropy parameters (ε, δ

Sensitivity testing Wenner
configuration of electrical method on
cylindrical anomaly model

and γ) estimations from integrating the

Nanang Dwi Ardi, Alvira Minanda, Waslaluddin,

rock core samples and well data with the

Mimin Iryanti, Eleonora Agustine

3D seismic data in order to determine the
correlation

between

the

estimated

Physics Program, Universitas Pendidikan
Indonesia Geophysics Program, Universitas

anisotropy parameters with the physical
properties of reservoir and sealing rock
(lithology,

grain

size,

porosity,

and

permeability) and their relationship with
depositional facies. This research used the
field data from Muara Bulian Field as a
study case. There are several core samples
from seven wells available in this area. The
result from the core samples present that

Padjadjaran

Interpretation of geophysical data requires
models

that

have

a

corresponding

response to field data. Therefore, the
model may be considered to represent
subsurface conditions at the site of
measurement. So this study aims to analyse
the response of the Wenner configuration
resistivity method in detecting cylinder
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model anomalies from 2D and 3D profiles.
Measurements were made to form 4
trajectories, with each track length of 30m.
The results of field measurement are input
to illustrate the 2D cross-section. All
results of 2D cross-sectional inversion will
be combined so that it becomes a pseudo3D cross section. Based on the result of the
research, the resistivity value in track 1 is 5
Ωm - 240 Ωm, path 2 is 4 Ωm - 95 Ωm, path
3 is 5 Ωm - 36 Ωm and path 4 is 5 Ωm - 46
Ωm. The results obtained can be concluded
that the Wenner configuration resistivity
method shows the response in accordance
with the model. Creating a 3D cross-section
from 2D can help optimally interpret the
2D cross-sectional results. Nevertheless,
the result can help others to enhance and
optimize

when

using

the

same

configuration in the field.

2Global

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, ITB

Lombok Island was shaken by a series of
destructive earthquakes in 2018. Since
August 3rd to September 9th 2018, 20
temporary seismic stations were installed
to record the aftershock activity following
6.9 Mw earthquake on August 5th, 2018.
This experiment was a collaboration
between Institute of Technology Bandung
and Earth Observatory of Singapore. The
Horizontal-to-Vertical

Spectral

Ratio

(HVSR) can be obtained from earthquake
and microtremor data were recorded by
seismic network. Both sources of HVSR
obtained good correlation. The HVSR
curves then used to estimate predominant
frequency,

amplification,

and

seismic

vulnerability, and the resulting map agree
with the geological condition of Lombok
Island, where high value of amplification

Application of Hilbert-Huang transform
on horizontal-to-vertical spectral ratio
method for subsurface imaging in
urban areas: A case study of Mataram
City, Indonesia
Mochammad Randy Caesario

and seismic vulnerability was found on soft
and thick ground. The previous study
conclude that the maximum ground
acceleration and the construction of the
building should also considered when one
wants to investigate the effect of an

Harsuko1,

earthquake to the damage occurred, beside

Zulfakriza2, Andri Dian Nugraha2, Achmad Fajar

the site effects. Then, we are applying using

Narotama Sarjan1, Sri Widiyantoro2, Nanang T

Hilbert-Huang Transform (HHT) algorithm

Puspito2, David P Sahara2

to remove the noise and obtain the HVSR

1Master

Program of Geophysics Engineering,

Faculty of Mining and Petroleum Engineering, ITB

curves in Mataram. This technique is
comparing conventional approach by using
Fourier Transform and anti-triggering
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algorithm. Then we conduct inversion

Fertile soil has a good level of humidity that

process to the HVSR curves to obtain 3D

will correlate with soil fluid content. Based

image of subsurface velocity structure of

on interpretation, it is known that fertile

Mataram City. The preliminary result, we

areas have low soil resistivity values that

identify the prominent of amplification in

generally

Mataram city due to

moisture. Whereas, barren areas have

the

sediment

thickness.

correspond

with

the

soil

higher soil resistivity values on the surface.
It may be concluded from this study that
soil resistivity value will vary according to

Comparative studies of resistivity value

its moisture, and soil resistivity value also

on fertile and barren area, case studies:

can determine the properties of fertile soil.

Universitas Padjadjaran, Jatinangor
Rifky Nauval Hendrawan, Nadhira Gunawan,
Raihan Alfaridzi, Viraldi Diyesa, Eleonora

Seismic relative impedance to

Agustine, Dini FItriani, Kartika Hajar Kirana

distinguish sand distribution in shaly
sand clastic formation

Department of Geophysics, Faculty of
Mathematics and Natural Science, Padjadjaran

Madaniya Oktariena1, Wahyu Triyoso2, Fatkhan1,3

University
1Doctoral

The value of resistivity is influenced by

Institut Teknologi

several physical factors such as, rock
structure, porosity, permeability, fluid or
water content. Geophysical method, 2-D DC
Resistivity

is

used to

measure

the

Program of Geophysical Engineering,

Faculty of Mining and Petroleum Engineering,
2Global

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, Institut
Teknologi Bandung
3Seismology,

Exploration, and Engineering

resistivity value on measurement area. The

Research Group, Faculty of Mining and Petroleum

main objective of this study is to compare

Engineering, Institut Teknologi Bandung

two-dimensional resistivity imaging data
on

fertile

and

barren

area.

Two-

dimensional resistivity imaging is obtained
using Wenner Configuration to give a
better imaging in lateral direction. The
difference of soil resistivity value will be
interpreted to determine the physical
parameters,

especially

fluid

content.

Sand/shale lamination is one of the
common

intriguing

cases

in

clastic

hydrocarbon reservoir. Due to their rather
similar subsurface characteristic and the
increasing compaction factor within depth,
sand and shale physical properties will
easily overlap one another. Dissociation of
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sand/shale is conducted by analyzing the

Seismic Multi Attribute as a tool to produce

cross-plot of well-log data and bringing

the desired output -in the form of pseudo

over the information to translate it into

gamma ray volume for this research- that

horizontal distribution through a seismic

adjust the final lithological information

data. A unique case, where the seismic

concluded by correlating well-log data with

resolution could showcase the sand/shale

seismic. Relative Impedance occupies a key

lamination within the seismic trace derived

role in solving the main problem of this

by

no

research in which the well log data couldn’t

combination of well-log data sensitive

deliver an exact subsurface lithological

enough for the sand/shale lithological

information in Shaly Sand condition.

a

sand-shale

turnover

but

separation, has led this research’s concern
to look for another alternative parameter
combination in connecting the information

Delineation of bedrock configuration in

from seismic and log data. An alternative

Misool Island based on gravity data

approach is a cross-correlation between

interpretation

the gamma ray log and Relative Impedance.
Gamma ray log represents the physical
parameters of well-log data and Relative
Impedance represents a seismic attribute
that contain the fundamental pieces of
lithological information recorded within
seismic traces. This cross plot will

Tatang Padmawidjaja1, Eddy Supriyana2,
Bambang Wijatmoko2, Kartika Hajar Kirana2
1Centre

of Geological Survey, Geological Agency,

Ministry of Energy and Mineral Resources
2Department

of Geophysics, Faculty of

Mathematics and Natural Sciences, Universitas
Padjadjaran

associate the missing information pieces
between well data and seismic data in

The northern part of Misool Island is

order to resolve sand/shale zonation. In

covered by rocks that are younger than the

this research, sand distribution map is a

southern

result from analytical integration between

compression from the north so that folds

Seismic Acoustic Impedance Inversion as a

occur

seismic

a

configuration. This configuration is shown

quantitatively derived physical properties

by the hilly patterns that form Misool

from seismic –Relative Impedance– as the

Island. The aim of this study is delineation

key

subsurface

of bedrock configuration in Misool Island

lithological information obtained from well

Based on Gravity Data. Gravity anomaly

logs as well as from the seismic data, and

values on Misool Island show high and low
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patterns that can also indicate bedrock

On 22nd December 2018, the Krakatau

configurations.
anomalies

Separation

with

gravity

volcano erupted which caused collateral

Second

Vertical

damage. The flank failure and collapse

Derivative (SVD) method results in the

from this event was assumed as provoke of

separation

the

of

the

of

residual

and

regional

tsunami.

In

August

between

2019,

the

anomalies that can be used to delineate

collaboration

sub-basins. Whereas the depth of bedrock

Institute of Sciences, Marine Geological

can be estimated based on spectral

Research and Development Centre, and

analysis. The results show that gravity

British Geological Survey carrying research

anomaly ranges from 50 mGal - 150 mGal

using

and the depth of the bedrock configuration

bathymetry in order to produce the

is estimated to be more than 1.5 km. This

bathymetry

indicates the lows structure that are

conditions for Anak Krakatau. A recent

suspected as sub-basin sediments. The

study considered that the trigger is

alignment pattern forms anticline and

possibly caused by volcanic activity and

syncline that are covered by young

not due to flank collapse. The cause of the

limestone.

tsunami trigger remains a challenge. In

single-channel
map

Indonesian

seismic
and

and

subsurface

order to understand how the flank collapse
itself takes place, we compared seismic
Shallow seismic imaging across

profiles between seismic data from 2017

southwest Anak Krakatau to quantify

and 2019. The purpose of this study is to

the minimum of the flank collapse in

show the depositional direction and

2018

environment perhaps could estimate the

Wisnu Slamet Priyanto1, Muhammad Hanif1,
David R. Tappin3, Haryadi Permana1, Susilohadi2,
and Eko Yulianto1

minimum volume of the flank collapse. The
comparison of the seismic profiles shows
the changing of young deposit material
thickness is decreasing gradually from NE

1Research

Center for Geotechnology, Indonesian
Institute of Sciences (LIPI)

2Energy

and Mineral Resources Department,

Marine Geological Research and Development
Center (P3GL)
3British

Geological Survey (BGS), Kingsley

to SW with very rough seafloor to more
smooth. The calculation of the deposit
using seismic profiles helps us to quantify
more precisely the boundary of the
subsurface deposition.

Dunham Centre
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2D resistivity imaging in determining

north towards the railroad tracks. The

slip area at Jalan Bumi Waluya Railway

depth of the landslide field on the 2nd line

km 228, Garut, West Java

of KM 228 is found at an average depth of +

Rean Aulia Rahman

20m.

University of Padjadjaran

Transportation is a human or an object
displacement from one place to another

Identification of shifting rock on
landslides based on rock resistivity

place using a vehicle which is moved by

Budy Santoso1, Bambang Wijatmoko1, T B Benito

human or machine. One of the public

A Kurnani2, Hendarmawan3, Yudi Rosandi 1

transportation that has been used for a
long time is trains. Nowadays, there have
been a few cases on the railroad damage
caused by a land movement. This study
shows the slip area that causes landslides

1Department

of Geophysics, Universitas
Padjadjaran

2Environmental

Sciences Doctoral Study

Program, Universitas Padjadjaran
3Faculty

of Geological Engineering, Universitas
Padjadjaran

by using 2D resistivity geoelectrical
imaging in the Bumi Waluya Train Station,

Landslide occurs because it is triggered by

Kabupaten Garut, West Java. The method

two factors, namely: water infiltration and

used in data acquisition is the lateral

vibration. Water infiltration that seeps into

mapping method with the dipole-dipole

porous rocks such as breccias, sandstones,

configuration. There are 2 lines used for

soil deposits or weathered soils will add to

the data acquisition in the study area, the

the weight of the rock/soil. If the

first line with a length of 400 m is placed

infiltration

parallel to the railroad and the second line

impermeable rocks, the rock layer above it

with the length of 340 m is placed

becomes saturated with water, and the

transversely and intersect the first line.

water will partly move down toward the

Based on the imaging result, it shows that

slope. Impermeable rocks function as a

on the second line KM 228 are found

sliding plane. The shift of rocks occurs

several types of rocks that collapsed,

because the binding strength of the soil is

including Breccia (10.3 Ωm - 20 Ωm),

weakened, as a result of a layer of water-

Sandstone / Tufa (2.64 Ωm - 10 Ωm), and

saturated soil. The method for identifying

Andesite (> 63 Ωm), which shifted from the

rock shift in landslides is the electrical

previous position and had subsidence

resistivity tomography (ERT) method. ERT

110

of

rainwater

reaches

Session 8
data is then processed using the Inversion

2Geological

Sumatera

Method so that the actual resistivity value
of each rock/soil is obtained. The shift of
rock/soil has resistivity values that vary
depending on the location and type of rock
(lithology). Land that experienced a shift in
an area prone to landslides on the 33 km
railway, Grobogan, Central Java consists of
landfill that is mixed with clay and has a
small resistivity value <6 Ohm.m, while the
rock shift in a landslide area in Purwakarta,
West Java is thought to consist from:
sandstones with resistivity values: 8.16 13.8 Ohm.m, landfill with resistivity values:
14-23 Ohm.m, breccia fragments and
gravel sandstones with resistivity values:
24 - 80 Ohm.m. Rock shift that landslide on
the Semarang-Solo Toll Road (near the
Banyumanik Toll Gate) consist of: gravel
sand, a solid boulder with resistivity

Engineering, Institut Teknologi

The Merak Batin hot spring is a Dutch
heritage hot spring. This place is visited by
many people. This hot spring is unique
because it is located in the lowlands. The
aim of this study was to determine the type
and distribution of hot water in Merak
Batin hot spring. The method used is the
geoelectrical

method

equipped

with

geochemical analysis. The results of this
study are: 1) the type of hot water is
bicarbonate and 2) hot water distribution
of Merak Batin is from Middle of the area
study to Southwest. Hot water can be
indicated by resistivity value less than 4
ohms. This type of bicarbonate hot water
shows that the reservoir is shallow. Based
on the Na-K-Ca geothermometer, the
reservoir temperature is around 226 ° C.

values: 6-20 Ohm.m, clay-silt with little
sand with resistivity values: 21 - 35 Ohm.m,
and boulder gravel clay-silt with resistivity
value: 36 - 82 Ohm.m.

Hot water study using geoelectric
method of the Merak Batin hot spring,
Natar, Lampung
Nono Agus Santoso1, Reza Rizki1, Wijayanti
Ashuri2
1Geophysical

Engineering, Institut Teknologi
Sumatera
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topographic and soil types analyzed

and Geoscientists

through DEM (Digital Height Model) data.

Oral Presentations

geographic information systems as tools

Prediction of landslide hazard
potential Tapanuli Utara district

This study uses spatial modeling, the use of
and media in conducting classification in
predicting potential landslides. DEM data
processing in the SMORPH method will be

Kiki Riris Nababan, Mangapul Parlindungan

validated through land use analysis with

Tambuna

image interpretation, rainfall data analysis
and geological conditions in the study area.

University of Indonesia

This research will explain the influence of
Landslides are natural disasters that often

topographic

occur in Indonesia which are caused by

planning patterns as a form of mitigation

various factors. North Tapanuli Regency is

for welfare and regional development. In

an area with undulating characteristics,

addition, the results also will provide a

steep altitude, area with a type of clay and

potential landslide hazard model in North

high rainfall throughout the year. In North

Tapanuli District to make sustainable

Tapanuli Regency, natural disasters in the

spatial plan that mitigates the natural

last ten years have been dominated by

disasters.

conditions

with

regional

landslides. Losses have occurred based on
the history of landslides in Tapanuli Utara
Regency, need for mapping potential

Determination of disaster risk zone

landslides as a mitigation effort to

using network analysis and weighted

minimize losses landslide effect and as an

overlay as a basis for disaster safe

attempt to make good regional spatial

school management in Depok, West

plans. The efforts to produce maps

Java

landslide potential hazards are presented
by

direct

field

observations,

interpretations of images and presentation
of

fact

data

through

Intanza Oktafia1, Muhammad Rizqy Septyandy1,
Reinof Razzaqi Yusya1, Tito Latif Indra2, Junaedi
Abdulah3

authorized

institutions, and will be processed using
the SMORPH (Slope Morphology) method.
Data processing in SMORPH will consider
slope factors with the combination of

1Program

of Study Geology Universitas Indonesia

2Department
3Program

of Geography Universitas Indonesia
of Study Geophysics Universitas
Indonesia
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The disaster risk index in Indonesia has

when a disaster occurs can be made to

moderate

to

adjust the situation of the area. The

geographical conditions which located

evacuation routes include the safest and

between the Eurasian, Indian-Australian,

fastest flow that determined from car

and Pacific Plates. One area that has a high

parking, building, electricity poles, railroad

disaster

the

crossing, and road width. Besides, with the

earthquake, is Southern Java. A lot of

existence of evacuation routes, schools can

metropolitan areas are in this region

easily coordinate in establishing disaster

including JABODETABEK (Jakarta, Bogor,

safe school management and can act

Depok, Tangerang, and Bekasi), Greater

quickly and appropriately in evacuating

Bandung, Semarang, and Surabaya. The

school residents. The result of this research

metropolitan area that is most vulnerable

can map disaster safe areas and mitigation

to disasters in JABODETABEK. This is

processes as an effort to make Depok

because almost half the population of West

become ready and resilient city for

Java lives in this region. Depok as one of the

disasters.

to

risk

high

index,

values

due

especially

buffer cities of Jakarta is a densely
populated area with a total population of
1,143,403 people (Statistics Indonesia,

The earthquake hazard level of

2018). However, with these conditions,

Makassar City

Depok is the only city in the Greater Jakarta
area that does not yet have a Regional
Disaster Management Agency (BPBD).

Bondan Rizky Ramadhan, Muhammad Dimyati,
Astrid Damayanti

Thus, the awareness among the citizens

Department of Geography, Faculty of

especially in the school area needs to be

Mathematics and Natural Science, Universitas

risen. Schools can play an active role in
overcoming

the

An earthquake is a natural disaster that is

potential to occur in the city of Depok such

often found in Indonesia because its

as floods, fires, and earthquakes. Two

geological area is a meeting between three

methods used to determine disaster risk

large tectonic plates. Earthquakes have a

zone are network analysis and weighted

high level of danger due to unpredictable

overlay. These methods can classify the

events. In the Sulawesi region, especially

safe

risk

zone

that

in

have

area.

Makassar, in 2017 there was an earthquake

Furthermore, by utilizing network analysis

measuring 3 SR-6 SR, with a shallow

and weighted overlay, evacuation routes

epicenter. Epicenter distance calculation is
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used to determine the value of peak ground
acceleration (PGA) which can then affect
the intensity value in the hypocenter. This
study aims to analyze the level of
earthquake hazard using the PGA value as

1Geoscience

Department, Faculty of Mathematics

and Natural Sciences, Universitas Indonesia
2Research

and Development Center,

Meteorological Climatological and Geophysics
Agency of Indonesia
3National

Earthquake Center, Meteorological

the basis for the initial reference of

Climatological and Geophysics Agency of

earthquake disaster mitigation. Variables

Indonesia

used include rock type (geology), slope and
the value of peak ground acceleration
(PGA). Data on rock types were obtained
from the Makassar City BPBD and slope
variables were processed from the SRTM
DEM. Next, an overlay analysis was
conducted to determine the level of
earthquake hazard using a GIS application.
The results showed that Makassar City had
a majority of 94% of its area has a low level
of earthquake hazard while 6% of the area
that had an earthquake hazard level was
quite high in the east of Makassar. The
frequency of earthquakes that were felt to
be influential by the community (scale III
MMI) was only 2 times in the last 3 decades
(1996 and 2018).

Indonesia is surrounded by megathrust
zone which often triggers earthquakes. On
August 2nd, 2019 a large earthquake with
6.9 magnitude occurred in one of the
megathrust segments in Indonesia, namely
the

Sunda

Strait-Banten

Megathrust

segment. The Meteorology Climatology and
Geophysics Agency of Indonesia (BMKG)
released a tsunami warning at the time and
informed the areas that were potentially
affected by the tsunami. Those areas are
Lampung Province, Bengkulu Province,
Banten Province, and West Java Province.
This

research

verifies

the

tsunami

occurrence that were generated by that
earthquake and creates a tsunami scenario
in Sunda Strait-Banten Megathrust zone
through tsunami modeling. The tsunami

Analysis and determination of “major
warning” affected areas by Sunda
Strait-Banten megathrust tsunami
(Case study: 6.9 magnitude earthquake
on August 2nd, 2019 in Banten)

modeling uses Tsunami L-2008 software
and Community Model Interface for
Tsunami (ComMIT) software. Tsunami
simulation results show the earthquake on
August 2nd, 2019 in Banten is safe from
tsunami, because the 6.9 magnitude of

Dwianti Manar Yazida1, Telly Kurniawan2, Wiko

earthquake with the strike of fault that

Setyonegoro2, Rahmat Setyo Yuliatmoko2,

were not parallel to the strike of the

Mohammad Obie Restianto3
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megathrust only raises tsunami with the
height of below 0.5 m. Tsunami scenario in
this research uses 8.8 magnitude, which is
the subduction earthquake parameter that
was released by the National Center of
Earthquake Studies (PuSGeN). The fault
parameters of another earthquake that
occurred on 2002 in Sunda Strait-Banten
Megathrust zone are also used for the
scenario. The strike of this fault was
parallel to the strike of the megathrust. The
tsunami scenario modeling shows that
those parameters can generate tsunami
with the height of more than 3 m which is
categorized as a "Major Warning" status.
Based on the simulation, the tsunami
potentially impacts several districts in
Kaur Regency, West Lampung Regency,
Tanggamus Regency, Pesawaran Regency,
Pandeglang

Regency,

Lebak

Regency,

Sukabumi Regency, and Cianjur Regency.
Tsunami with more than 3 m-high is
obviously destructive and needs to be
watched out for. This research hopefully
can increase community preparedness
around

the

Sunda

Strait-Banten

Megathrust zone against tsunami threats.

Department of Geography, University of Indonesia

Jakarta is one of the metropolitan areas in
Southeast Asia which is located in the north
of Java Island and is in the lowlands with an
average height of 7 meters above sea level.
As a capital city with a coastal area, this city
is very strategic to be optimized to support
the

implementation

of

sustainable

development. However, on the other hand,
coastal areas are also areas that are very
vulnerable to tidal flooding. Future tidal
floods could be even greater with the
phenomenon of subsidence. This reduction
in groundwater can cause subsidence and
seawater intrusion which will have an
impact on the increase in the area affected
by tidal flooding. Besides, changes in landuse patterns can also add to the factor of
tidal flooding in the future. The objectives
of this study are 1) to determine the effect
of land subsidence on the area affected by
tidal flooding; 2) to find out patterns of
changes in land-use; 3) produce predictive
models of areas affected by tidal flooding
due to land subsidence and land-use
changes. The flood model is predicted
using DEM data, while the pattern of landuse change is developed using the Cellular

Flood modeling for sustainability city
in north Jakarta District
Radhen Inthan Leothriansari Vutaco, Muhammad
Dimyati, Supriatna, Astrid Damayanti
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Automata model. The results of this study
indicate areas affected by tidal flooding due
to

changes

in

land

use

phenomenon of land subsidence.

and

the

Session 9
lead to a CO2 leakage due to the inability of

Poster Presentations
Analysis of fault reactivation due to CO2
fluid injection at high pressure

rock formation to withstand the change in
pressure. Using Finite Element Method,
this research offers CO2 fluid injection

Madaniya Oktariena1, Fatkhan2, David P Sahara3,

simulation at high pressure condition.

Herdis Haerusalam1

Fault instability was analyzed by Mohr-

1Graduate

Program of Geophysical Engineering,

Coloumb shear failure criterion. Ratio of

Faculty of Mining and Petroleum Engineering,

shear stress on fault plane over critical

Institut Teknologi Bandung

shear stress indicates fault slip potential.

2Seismology,

Exploration and Engineering

Comparing perturbed principal stresses

Research Group, Faculty of Mining and Petroleum
Engineering, Institut Teknologi Bandung
3Global

Geophysics Research Group, Faculty of

Mining and Petroleum Engineering, Institut
Teknologi Bandung

and pore pressure after CO2 fluid injection,
fault reactivation was modelled through
schematic rotation of the fault plane. The
result

shows

that

the

fault

would

potentially be reactivated after 85 days of
The increasing CO2 gas in atmosphere is

injection with an injection rate of 6 kgs/s

known to be a trigger to the climate change

and the slip would occur to the optimum

issue

effect

oriented fault at ±30 degree from the

the

maximum horizontal stress, such as N95E

through

phenomenon.

greenhouse

Gundih

Field

as

prototype area of Carbon Capture and

or N35E.

Storage Pilot Project in Indonesia is an
example of making use the abandoned
hydrocarbon reservoir to lessen the
abundant

CO2

gas

amount

in

the

atmosphere. However, the injection of CO2
will be directly affecting the stability of
subsurface

condition.

Therefore,

evaluating the CO2 injection result becomes
a necessity to avoid mechanical failure on
the reservoir and seal rock. More thorough
analysis should be focusing into whether
the CO2 injection would trigger fault
reactivation on the surrounding reservoir
area. Fault reactivation would potentially
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extensively the complicated error function

Environmental Magnetism

in a high-dimensional model space. One-

Oral Presentations

CSAMT data employing a relatively new

dimensional (1D) inversion modelling of

Modified symbiotic organisms search
(SOS) algorithm for one-dimensional
inversion modelling of Controlled-

for

prospect

Audio-frequency

Magneto¬telluric (CSAMT) is one of
electro¬magnetic (EM) sounding methods
that allows to infer subsurface resistivity
structures, especially for mineral and
geothermal explorations. In CSAMT, the
use of artificial signal source is intended to
in

signals

conventional

magnetotelluric (MT) method. For strongly
non-linear

inverse

problems

involve
and

mutualism,

para¬sitism.

The

a

better

balance

between

exploration and exploitation of the search

In addition, the full solution of non-planar

Institut Teknologi Bandung

encountered

The

the number of population and generations.

of Earth Science and Technology,

natural

ecosystem.

space with minimal tuning parameters, i.e.

Institut Teknologi Bandung

weak

survival

achieve

of Mining and Petroleum Engineering,

the

an

original algorithm is slightly modified to

Sumintadireja2, Warsa1, Hendra Grandis1

overcome

in

commensalism

Muhamad Ghani Arrasyd1, Prihadi

Controlled-Source

algorithm simulates survival efforts of
interactions or synergy among organisms

(CSAMT) data from a geothermal

2Faculty

Organisms Search (SOS) is presented. The
organisms

Source Audio Magneto-tellurics

1Faculty

optimization algorithm called Symbiotic

in

EM

induction methods, the global optimization

EM fields due to finite transmitter receiver distance is used in the 1D CSAMT
forward modelling. Application of the
modified SOS algorithm to invert CSAMT
synthetic data showed promising results in
terms of synthetic model recovery and data
fitting. Inversion of CSAMT field data from
Lahendong geothermal prospect (North
Sulawesi,

Indonesia)

previous

magnetotelluric

corroborates
(MT)

2D

modelling and agrees well with the existing
borehole data from the nearby area.

approach has been proven effective in
handling

fundamental

limitations

of

linearized or gradient-based inversion
algorithms. It has the ability to explore

Two-dimensional magnetotelluric
inversion to investigate the resistivity
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structure around Mas Crater area of
Papandayan Volcano, Indonesia

a large depth is predicted to be the base
rocks.

Dieno Diba, Nurhasan
Physics Department, Bandung Institute of

Magnetic characterizations of nickel

Technology

hyperaccumulating plants: Challenges
and opportunities

The application of the magnetotelluric
(MT) method in the volcanic region is quite

Abd Mujahid Hamdan1, Satria Bijaksana2, Aiyen

effective in presenting layers such as

Tjoa3, Darharta Dahrin2, Silvia Jannatul Fajar2,

hydrothermal, clay, and the presence of a

Kartika Hajar Kirana4

reservoir. The advantage of this method is
that the depth range reaching several
kilometres below the surface will provide a
wide

subsurface

cross-section.

1Faculty

of Science and Technology, State Islamic

University Ar-Raniry, Banda Aceh
2Faculty

The

research object, Papandayan Volcano, is an

of Mining and Petroleum Engineering,
Institut Teknologi Bandung

3Faculty

of Agriculture, Tadulako University, Palu,
Indonesia

active volcano located near Garut Regency,
West Java, Indonesia. The survey was

4Faculty

of Mathematics and Natural Sciences,
Universitas Padjadjaran

carried out in the Crater Mas area in 2009
with a total of 13 measurement points.

Recent studies have shown that the leaves

Data acquisition was performed using a

of Ni hyperaccumulating plants have

remote reference method to obtain better

positive magnetic susceptibility while that

data quality by reducing measurement

of non-hyperaccumulating plants have

noise. In general, data in TE and TM modes

negative magnetic susceptibility. These

are

facts

separate,

so

inversion

is

done

infer

that

there

is

probable

separately for two types of data, namely

connection between Ni concentration and

TM mode only and both modes. The two-

plant magnetic properties. Some results

dimensional inversion results show that in

related

general, the resistivity value of rocks

hyperaccumulators are presented such as

increases with depth. By reviewing the

Alyssum murale and Alyssum corsicum as

geological conditions of the study area, low

well as native Indonesian species such as

resistivity rocks near the surface are

Rinorea

estimated as the pyroclastic deposits due

oxyhedra. Magnetic properties of the leaves

to previous eruptions. The resistive layer at

of

the

to

bengalensis

well-known

and

aforementioned

Ni

Planchonella
plants

were

characterized using measurements of
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magnetic susceptibility, low temperature

based

magnetic susceptibility, and hysteresis

measurements, measurement of magnetic

curves, while their concentrations of Ni, Fe,

remanent saturation through vibrating

and Mn were measured using atomic

sample

absorption

Anhysteretic

spectroscopy

(AAS).

This

magnetic

susceptibility

magnetometers

(VSM),

Remanent

Magnetization

Isothermal

Remanent

research will discuss the challenges and

(ARM),

opportunities in using magnetic properties

Magnetization (IRM) and Thermomagnetic

to identify new Ni hyperaccumulating

measurements. Also, geochemical analysis

plants.

with X-ray fluorescence (XRF). From the
measurement results, data processing is
done in such a way that later interpretation

Petromagnetic study of 1849, 1963 and

can

1974 lavas, Batur volcano: Source and

petrogenesis

rock magnetic nature

be

made

to
and

understand

the

magnetism

characteristics of each lava product to

Putu Billy Suryanata1, Satria Bijaksana1, Mirzam
Abdurrachman2, Nuresi Rantri Desi Wulan Ndari1,
Aditya Pratama1

understand the magmatism process of
Batur Volcano. Our studies show that rock
types from lava samples are basaltandesite and come from different magma

1Department

of Geophysical Engineering, Faculty

of Mining and Petroleum Engineering, ITB
2Department

of Geological Engineering, Faculty of

Earth Sciences and Technology, ITB

sources. In terms of the magnetism of the
rocks themselves, each lava flow has a
different susceptibility and can be grouped
according to the year of formation. This is

Cooled lava is one of the volcanic rocks

also supported by the type of magnetic

which has great potential in recording the

minerals formed for each lava flow. There

process

The

was a magma mixing process with a more

characterization of lava is one method to

basaltic magma before the eruption of the

understand the process of magmatism in

Batur Volcano in 1963. Then, before the

volcanic areas. In this study, the integration

eruption of the Batur Volcano in 1974,

of rock magnetization methods, magnetic

Crystal Fractionation occurred. The lava

remanence saturation, petrography, and

freezing process affected by differences in

geochemistry was carried out. The lava

the cooling rate of lava flow vertically,

samples used in the characterization were

which can be seen from differences in the

1849, 1963, 1974 Lava product of Batur

size of the magnetic grains formed.

Volcano. In this study, we use frequency-

Moreover, in the case of the GAB lava flow

of

magmatism.

121

Session 11
in 1849, 1963, 1974, the thing that affects
the susceptibility and type of magnetic lava
mineral is the nature of the forming
magma. Meanwhile, for those who have an
effect on the size of magnetic minerals on
the surface is the lava freezing process on
the surface.
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and Salo Panreng River), as a preliminary

Poster Presentations
Characterization of magnetic and
geochemical properties of Lake
Sidenreng and suspended sediment
rivers, south Sulawesi, Indonesia

study to analyse the anthropogenic and
lithogenic components in the Sidenreng
Lake. Surface sediments were taken as 21
points scattered in the northern part of the
lake, while the suspense sediments of

Silvia Jannatul Fajar1, Rifky Maulana1, Rizky

rivers were taken as five points consisting

Huthama Arsyad1, Abd. Hafidz1, Satria Bijaksana1,

of 3 points on the Salo Sidenreng river, 1

James Russell2, Rachel Lupien2, A.M. Imran3,
Safruddim3, Rezki Maulana3

point on the Salo Pokkoto river, and 1 point
on the Salo Panreng river. These samples

Engineering Program, Faculty of

were characterized by their magnetic

Mining and Petroleum Engineering, Institut

properties through the measurement of

Teknologi Bandung

magnetic susceptibility and measurement

1Geophysics

2Earth,

Environmental, and Planetary Science,
Brown University

3Earth

and Environmental Technology Program,
Hasanuddin University

of

Saturation

Isothermal

Remanent

Magnetism (SIRM). Then the geochemical
properties were obtained by analysis of Xray fluorescence (XRF) spectrometers.

Lake Sidenreng is an interesting lake to

Temporary studies show that lake surface

study. This lake is located in Sidenreng

sediment and suspense sediment of river

Rappang

Sulawesi

samples are dominated by non-SP (non-

Province, Indonesia. Lake Sidenreng was

superparamagnetic) grains and heavy

formed as a flood plain where the area,

metals Fe, Mn, and Ti as well as high SIRM

depth, and water flow in the lake is very

/χLF ratios.

Regency,

South

dependent on the season/climate. This
makes

Lake

Sidenreng

more

often

experienced significant degradation every

Magnetism and magnetic morphology

year. In the vicinity of Lake Sidenreng,

of river surface sediment and

there are several rivers that serve as

agricultural soil from Rancaekek, West

sediment transport media to the lake. In

Java

this study, characterization of the magnetic
and geochemical characteristics of the
surface sediment of Lake Sidenreng and

Dini Fitriani1, Widya Utami1, Kartika Hajar
Kirana1, Eleonora Agustine1, Siti Zulaikah2

the suspended sediments of the river (i.e.,
Salo Sidenreng River, Pokooto Salo River,
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1Department

1.47%-4.84%

of Geophysics, Faculty of

and

0.27-4.68%,

Mathematics and Natural Sciences, Universitas

respectively. The value of χFD (%) < 4% is

Padjadjaran

generally found on samples contaminated

2Advance

Material and Mineral Laboratory,

Faculty of Mathematics and Science, Universitas
Negeri Malang

by pollutant. Statistical analysis between
𝜒𝐿𝐹 and the χFD (%) has negative
correlation indicates that the change of

Cikijing River is a river that flows in the

magnetic

Rancaekek area, West Java. A number of

influenced by anthropogenic sources. The

activities occur around the Cikijing River,

image of magnetic grains with mesh 230 in

such as textile industry and domestic

size have hedral and spherules shape.

activities. These various activities could

Based on energy dispersive spectroscopy

affect

and

analysis, the magnetic grains contain Fe, O

surrounding environment. One of the

and Ti. Heavy metal contents such as Pb,

impacts that can occur is the decreasing

Hg, Zn, Cd and Cu are also found in

quality of the river due to the pollutants

sediment and soil.

conditions

of

the

river

properties

of

the

samples

that might be produced by these activities.
Cikijing River is also used as a source of
irrigation of the paddy fields, so that the

Environmental assessment by

paddy field could also be affected. The

lithogenic and anthropogenic analysis

presence of pollutants in river sediments

on surface sediment from Lake Cisanti

and soil over a long period of time could

(KM 0 Citarum River)

change their physical properties including
magnetic properties. We have examined
the

magnetic

properties

of

surface

sediments of Cikijing River and top soil of

Kartika Hajar Kirana1, Luh Ayu Eka Safitri
Septiana1, Dini Fitriani1, Eleonora Agustine1, Eddy
Supriyana1, Yudi Rosandi1, Marcos Chaparro2,
Satria Bijaksana3, Sudarningsih4

paddy fields around the river considering
that magnetic properties could represent
environmental conditions. The results

1Department

Padjadjaran

show that samples of sediment river have
magnetic susceptibility in range of 356.2456.3

(×

10-8)

m3kg-1.

Meanwhile,

samples of topsoil in paddy field are 94.1-

of Geophysics, Faculty of

Mathematics and Natural Sciences, Universitas
2CONICET,
3Faculty

Argentina

of Mining and Petroleum Engineering,
Institut Teknologi Bandung

4Department

of Physics, Faculty of Mathematics

347.1 (× 10-8) m3kg-1. The χFD (%) of

and Natural Sciences, Universitas Lambung

sediment and topsoil have a range of

Mangkurat
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Lake Cisanti as the upstream of the Citarum

χFD and its correlation with χLF indicate

River is located in Tarumajaya Village,

that samples contain superparamagnetic

Kertasari District, Bandung Regency. This

grains, being the dominant magnetic

lake is a place where seven springs flow

minerals that are mostly sourced from

through the Citarum River. Identification of

lithogenic

environmental conditions in this lake and

abundance of magnetic minerals in Lake

surrounding is very important because the

Cisanti not only comes from lithogenic, but

upstream of the Citarum River is a water

also from anthropogenic sources indicated

source that is widely used by the

by a negative correlation between χLF and

community. The aim of this research is to

χFD. The analysis by SEM-EDS shows that

identify and determine the magnetic

extracts contain magnetites that have

mineralogy of sediment from Lake Cisanti

changed the shape from octahedral crystal

as an initial stage of magnetic monitoring

to spherule, although there are still many

of

magnetite minerals in octahedral shaped.

river

pollution.

Surface

sediment

material.

The

source

of

samples were taken in springs, lakeside,
and in the middle of the lake. These
samples
magnetic

were

measured

hysteresis

determining

parameters,

low

Anisotropy of magnetic susceptibility
and preferred pore orientation: A case

frequency magnetic susceptibility (χLF),

study of lava flow from Batur Global

high frequency magnetic susceptibility

Geopark, Bali

(χHF), and the absolute mass specific
frequency-dependent susceptibility (χFD).

Nuresi Rantri Desi Wulan Ndari1, Satria
Bijaksana1, Fadhli Ramadhana Atarita 1, Aditya

After that, a magnetic mineral extraction

Pratama1, Putu Billy Suryanata1, Silvia Jannatul

was carried out for X-ray diffraction (XRD)

Fajar1, Bagus Endar Bachtiar Nurhandoko2,

and

microscopy

(SEM-EDS)

analyses.

Results of magnetic hysteresis parameter
showed that minerals of surface sediment
samples in Lake Cisanti are ferrimagnetic.
It also confirmed by results of XRD
diffraction pattern, which show the large
amount of magnetite minerals in extracts.
Furthermore, these surface sediments are
classified as ferromagnetic with an average
-8 m3/kg. Values of

Fourier Dzar Eljabbar Latief2
1Faculty

of Mining and Petroleum Engineering,

2Faculty

of Mathematics and Natural Sciences,

Institut Teknologi Bandung
Institut Teknologi Bandung

Various results have been reported in
many studies regarding anisotropy of
magnetic susceptibility (AMS) and lava
flow direction. In this paper, we have
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investigated the relationship between AMS

Dimensionality analysis of Kusatsu

and lava flow direction and added

Volcano, Japan derived from

preferred pore orientation as an auxiliary

Magnetotelluric Data

parameter. Basaltic lava flow samples were
taken from Batur Global Geopark, Bali and
subjected

to

measurements

magnetic
and

Nurhasan, D. Sutarno, Rudy Prihantoro, Y. Ogawa,
D. Fitriani

susceptibility

Physics Department, Bandung Institute of

micro-computed

Technology

tomography (μCT) imaging. Preferred pore

Volcanic Fluid Research Center

orientations were obtained by quantified
the long-axis of the vesicles from the

Institute of Technology, Tokyo
Geophysics Department, Padjadjaran University

images. The correlation was evaluated by
measuring

the

angle

between

the

In

many

cases,

three-dimensional

maximum susceptibility axes and the

resistivity

preferred pore orientations. All samples

approximated by two-dimensional models

show that the maximum susceptibility axes

without checking the dimensionality of the

are parallel with the flow direction. Three

structure prior to perform modelling.

out of six samples of two flows from the

Nevertheless, such approximation can be

same

positive

misleading if the structure is purely 3-D

correlation between AMS and preferred

where electromagnetic fields cannot be

pore orientation, where both parameters

separated into TE and TM modes. Then, a

point to the northeast direction. The

dimensionality analysis is important in

difference in vesicle shapes was observed

order to get the general feature of the

as a possible factor that influenced the

structure in particular in a 3-D structure as

results for the preferred pore orientations.

expected in a volcanic area. There are many

This difference in vesicle shapes might be

methods to analyze dimensionality such as

the results of different flow dynamics

Groom-Bailey

where slower flow tends to form spherical

assume that the regional structure is two-

shaped vesicles. There is no consistent

dimensional, and Bahr’s method. Here, we

pattern observed with the influence of

examine the dimensionality mainly by the

magnetic ellipsoid shape and vertical

phase tensor and induction vector, which

sampling positions on the results. This

do not assume regional two-dimensional

study shows evidence that pore orientation

structure at all. We map the phase tensor

might be positively correlated with the

diagrams as a function of the coordinate

anisotropy of magnetic susceptibility.

angle and the induction vector. The
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showed

a

structures

are

decompositions,

often

which

Session 11
parameter “beta” and “alpha” are also used

magnetic minerals in the surface sediments

as an index for the three-dimensionality of

of the Martapura River were dominated by

the structure. In this paper, we have also

PSD magnetite minerals. Based on Pearson

examined the effect of the regional three-

correlation

dimensional structure to the 2-D model.

susceptibility

The synthetic and real magnetotelluric

correlation with heavy metals Al, Hg, and

data obtained from Kusatsu volcano, Japan

Zn content.

analysis,
has

a

magnetic

strong

positive

was used in this study.
Sequential inversion of
Magnetic susceptibility and heavy

electromagnetic data to overcome fault

metal contamination in sediments of

structure

Martapura River, Kalimantan selatan,

Widodo Widodo

Indonesia
Sudarningsih Sudarningsih, Andi Zainuddin,

Geophysical Engineering, Institut Teknologi
Bandung

Fahruddin, Sadang Husain, Simon S Siregar
Universitas Lambung Mangkurat, Faculty of
Mathematics and Natural Sciences, Department
of Physics

Radiomagnetotelluric

(RMT)

and

Transient Electromagnetic Method (TEM)
data have their own advantage and
limitation

corresponding

to

the

South Kalimantan Province has been

discrepancies in the physical fundamental

known as a city of a thousand rivers. One of

process. RMT method uses remote radio

them is the Martapura River. The river has

transmitters

a very important function as a source of

electromagnetic

clean water from the PDAM (Regional

frequency band between 10 kHz – 1 MHz.

Water Company), a source of livelihood

This frequency range allows to study the

(fishermen

agricultural

shallow subsurface (< 50 m) depending on

irrigation, and daily activities. However,

the resistivity in the subsurface. TEM

the Martapura River currently shows that

method measures the decay of eddy

it has been polluted due to human

current in the time range of 5 µs to 100 ms

activities.

susceptibility,

depending on the type of equipment. It is a

hysteresis parameters and determination

good method for mapping the fault

of chemicals (main metals and traces) were

structure on the depth down to several

measured. The results showed that the

hundred

and

cages),

Magnetic

meters

which
plane

provides
waves

depending

in

on

the

the
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conductivity of the earth. To obtain the
significant model, the sequential inversion
of RMT and TEM data sets is performed
using

Marquardt

algorithm

which

implements Singular Value Decomposition.
The sequential inversion process in which
the output of the RMT inversion is used as
a prior information for the starting model
which constrains the TEM inverted model.
The sequential RMT and TEM data provide
the resistivity information across the
whole depth range available to the two
individual

methods.

The

sequential

inversion of RMT and TEM can provide
detailed information from the shallow
subsurface until the top of the basement of
the fault structure.
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geological structures such as faults and
lineaments,

Applications and Case Study:

near

geothermal

manifestations and areas that did not

Ways Forward

include both. Radon-222 and radon-220
isotope data collection in the form of soil

Oral Presentations

gas and is carried out periodically in

Application of radon-222, radon-220

several cycles. The measured radon-222

isotopes and soil gas mercury to define

gas concentration has a value of 2192.12

permeable zone near surface in

Bq/m3 to 25372 Bq/m3. The measured

southern region geothermal field of

value of radon-222 gas concentration is

Wayang Windu, West Java, Indonesia

high at the measurement point, which is in

Putri Aprillia1, Irwan Iskandar1, Raynardus

the main fault zone at the fault intersection.

Malvin Lymena1, Taiki Kubo2, Sudarto

The measured value of radon-220 (thoron)

Notosiswoyo2

has a value of 106.74 Bq/m3 to 595.71

1Research

Group of Earth Resource Exploration,

Faculty of Mining and Petroleum Engineering,

high thoron result. The high value of radon

of Engineering, Kyoto University

The determination of permeable zones is
an important preliminary exploration in
the

geothermal.

subsurface

Permeability of

zones

associated

the
with

geological structures can be a potential for
geothermal fluids to rise to the surface.
This can be used as an indication to find out
the potential of geothermal sources. This
research aims to determine the permeable
zone

associated

with

the

show a significant relationship where the
point that has high radon gas also has a

Bandung Institute of Technology
2School

Bq/m3. Thoron gas measurement results

geological

structure using isotope radon-222, isotope
radon-220 (known as thoron gas) taken
from soil gas and combined with soil gas
mercury. A total of 9 measurement points
were made in areas associated with

and thoron concentrations indicates a
correlation with fault intersection, which
indicates the permeability of the fault. The
comparison value of radon and thoron gas
at fault intersection indicates a permeable
zone that is developing quite well. The
measurement results of measured mercury
soil gas concentrations have values ranging
from 0.04 ng/m3 to 16.88 ng/m3. Soil gas
mercury concentrations did not show a
correlation with radon and thoron gas
values. The high value of mercury soil gas
concentration is located in the area, which
is

near

the

point

of

geothermal

manifestation. This indicates the value of
mercury concentration arises from the
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thermal activity of the geothermal while

(PGF), West Java, Indonesia. We took

the permeable zone that develops well is at

special care on the relationship between

a fault intersection that is quite far from the

the physical and chemical of the springs,

location of the geothermal manifestation

water and gas compositions to evaluate the

location.

formation of an economic geothermal
reservoir

within

the

studied

area.

Concentrations of REYs at PGF is typically
Rare earth elements, O-H stable

less than 1 ppm (ranging from several ppb

isotopes and gas analysis of Patuha

up to 200 ppb). However, this study

geothermal field, West Java, Indonesia:

demonstrates that such a low REYs

An insight into the geochemical

concentration can be used to trace the

features and genetic process
Andy Yahya Al Hakim1, Irwan Iskandar1, Putri
Aprillia1, Kaleb Yaroseray1, Sudarto Notosiswoyo1,
Murdoko Bronto Kusumo2, Chevy Iskandar2

pathfinder

of

different

geothermal

reservoirs. There are strong relationships
between geographical location, acidity
(pH), sulfate and REYs contents. Hot- and
cold-spring waters in the PGF can be

1Research

Group of Earth Resource Exploration,

Faculty of Mining and Petroleum Engineering,
Bandung Institute of Technology
2PT

Geo Dipa Energi (Persero), Aldevco Octagon

divided into two major groups: Group-1 of
low-total REYs and neutral pH is located
exclusively

in

the

north

of Patuha

Mountain; whereas Group-2 of moderateThe origin of the fluid and the behaviour of

total REYs and acid pH occur in Kawah

rare earth elements in geothermal fluids

Putih and in the southern part of the

will be of importance for the future

Patuha Mountain. Kawah Rengganis and

potential of the geothermal production

Kawah Putih are the isotopically heavy

cycle. A better understanding may result in

with regards to deuterium (between -18.35

the development of supplementary tools

and -20.40 per mile), as other samples sites

for

geothermal

in PGF have lighter isotopic (between -

resources. This study documents temporal

37.63 and -60.87 per mile). The isotopic

geochemical data, including rare earth

exchange of hydrogen with water-based on

elements and yttrium (REYs), major ions,

isotopic composition in Kawah Putih

trace element concentrations from water

indicates fluid-mixing process between

samples, and carbon-hydrogen isotopic

well

compositions for water and gas samples

groundwater, whereas other sampling

are reported from Patuha Geothermal Field

sites are similar to the local surface water.
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The soil gas samples from the PGF show

flow rate, according to the Meinzer’s

compositions that are dominated by the

classification, with a flow rate between 138

H2S, Ar, which is typical gas in a shallow

to 220 L/s. As a spring that is able as a

sample depth. Minor components include

supply of raw water for more than 1000

the CO2, CH4, CO, N2 are not dominant

residents on the island, it is necessary to

within the PGF. It shows that the origin of

know

the geothermal fluids is meteoric water

groundwater flow path that supplies and

that penetrates the surface and is heated by

control the spring. This study applied a

the geothermal reservoir. We demonstrate

traditional Deuterium and 18O stable

that comprehensive geochemical results

isotope methods, beside the method

and the associated geologic field studies

combination 13C stable isotope and

can be used to reduce the area for further

hydrochemistry were adopted. The results

exploration and identify the specific

of the stable isotopes technique clarified

geothermal resource.

that the spring is associated with a surface

the

recharge

source

and

water system from Karo Lake at the northeastern part of the spring, while there is no
Application of Deuterium,

18O

and

13C

clear connection with closer surface water

isotopes to define surface water-

pond of Loji Lake at the south. Low TDS

groundwater interaction and tracing

value, less than 100 mg/L, indicating the

groundwater flow path
Irwan Iskandar1, Tonny H. Gultom2, Berry
Casanova3, Mustiatin3, Cipto P. Septianto1, Andy
Yahya Al Hakim1, Putri Aprillia1, Sudarto
Notosiswoyo1
1Research

Group of Earth Resource Exploration,

Faculty of Mining and Petroleum Engineering,
Bandung Institute of Technology
2Harita
3Independent

Nickel Group

Hydrogeology Consultant

Kawasi Springs on Obi Island, North
Maluku, Indonesia, is one of the important

groundwater

flows

through

a

very

permeable zone. Another result from the
cross plot diagram between bicarbonate
and 13C isotope shows that Kawasi spring
water

comes

from

closed

silicate

weathering systems which briefly comes
from recharge areas that may be related
with weathered ultramafic rocks. The
results of the isotope analyses are
consistent

with

subsurface

data

of

resistivity values that show there is fault
connecting the lake to the spring.

springs for people who live on the west
coast of the island. The spring has a large
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Dissolved 222-radon dan 13-carbon

meanwhile lower radon concentration in

isotope analyses of cold and hot springs

hot springs interpreted due to degassing

water to clarify origin of fluids and

dissolved radon gas due to temperature

hydrogeological system at geothermal

rise. The closer to the fault intersection, the

site

higher the concentration of dissolved
222Rn in the cold springs. The results of

Irwan Iskandar1, Anwar Zulkhoiri2, Putri

13C, trace elements, and TDS (Total

Aprillia1, Sudarto Notosiswoyo1, Wijayanti
Ashuri2, Cipto P. Septianto1, Andy Yahya Al

Dissolved Solid) analysis show that the

Hakim1, Mustiatin2

cold springs have local groundwater flow

1Research

Group of Earth Resource Exploration,

Faculty of Mining and Petroleum Engineering,
Bandung Institute of Technology
2Production

systems and are originated from meteoric
water. The hot springs come from deeper
groundwater flow systems and mixed with
magmatic fluids. This interpretation is

and Industrial Technology

Department, Sumatera Institute of Technology

supported by the value of δ13C which

(ITERA)

indicates that the cold springs and the hot

This study aims to determine the origin of
the fluids, both water and gas that comes
out along with springs, both hot and cold
water springs. By knowing the origin of the
fluid, it can be indicated the condition of

springs have different sources of CO2. The
CO2 gas in the cold springs is originated
from dissolved inorganic carbon and soilgas, meanwhile the CO2 gas in hot springs
is originated from magmatic fluids.

the fluids below the surface. Mechanism of
interaction of groundwater with the
geothermal
possibility

system
of

as

well

permeable

as

the

paths

and

Modeling hydrothermal fluid mixing in
the Biliran geothermal wells

reservoir conditions could be defined. In

John Paul A. Mendoza1, Maria Ines Rosana

this study dissolved 222-Radon and 13C

Balangue-Tarriela2, Mark H. Reed3

from water samples were analysed. The
concentration of dissolved 222Rn in the
cold springs ranges between 2,790 - 23,203
Bq/m3, whereas in the hot springs is 309 5,146

Bq/m3.

The

dissolved 222Rn

concentration in the cold springs indicates
a correlation with the fault intersection,
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1Department

of Physical Sciences, College of

Science, University of the Philippines Bagui
2National

Institute of Geological Sciences, College

of Science, University of the Philippines Diliman
3Department

of Earth Sciences, University of
Oregon
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In geothermal systems, mixing of different
kind of fluids (e.g., geothermal-meteoric,
geothermal

seawater)

is

a

common

process. Ascending adiabatically boiled
geothermal fluids usually interact with
cold meteoric recharge waters at the
“edge” of the geothermal system. However,
mixing may also occur where the water
started to boil or even at any given depth.
In the case of Biliran, the large difference in
the estimated reservoir temperature based
on fluid inclusion of wells BN6 and BN7
located a few meters apart along with the
presence of late-stage hematite

and

goethite suggests that mixing of different
fluids may be occurring in the well. In order
to understand this change in pH and the
effect of mixing different fluids in the
Biliran geothermal wells, geochemical
modelling was done using CHIM-XPT
(2016) and companion programs. Results
of

modelling

different

scenarios,

particularly mixing acidic fluid with
neutral fluids, showed that the influx of
small amount of acidic fluids leads to a
decrease in pH and precipitation of some
minerals (e.g. anhydrite).
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Telupid are devoid of CO2. The degree of

Poster Presentations
Potential for the formation of abiotic
methane in ultramafic rocks from
Sabah, Malaysia; Preliminary data
Elena Ifandi1,2, Aqidah Norazme1, Chee Hui Teo1,
Chun-Kit Lai1, Basilios Tsikouras1
1Faculty

of Geology, University of Patras

Ultramafic rocks in Sabah, Malaysia,
outcrop in two main areas around Ranau
and Telupid, at the central parts of Sabah

fluids

mixing

with

meteoric water and atmospheric oxygen
was out of the scope of this study, and it is
unknown. Subsequently, the measured pH
and abiotic methane content could have
been

of Science, Universiti Brunei Darussalam

2Department

serpentinisation

significantly

underestimated.

Nevertheless, these preliminary results are
essential

insights

to

the

potential

occurrence of abiotic methane, in the
understudied peridotites that outcrop in
Sabah, Malaysia.

District. Abiotic methane formation is
strongly

assigned

serpentinisation

to

and

continental
the

related

hyperalkaline spring waters circulating the

Preliminary evidence for gas-rock
reactions in chromitites from the
Othrys ophiolite, Greece

ultramafic lithologies. In both areas, we
identified

alkaline

spring

waters

emanating from serpentinised peridotites,
with pH ranging from 8.2 to 9.4. The

Elena Ifandi1,2, Basilios Tsikouras1
1Faculty

of Science, Universiti Brunei Darussalam

2Department

of geology, University of Patras

alkaline nature of the spring waters
denotes active serpentinisation. Moreover,
they can be described as Type I waters,
which

are

moderately

alkaline

and

immature, reflecting shallow, open-system
alteration conditions. Preliminary gas
content and stable isotope analyses of a
water sample from Ranau showed the
presence of methane with a possible
abiotic origin. However, the predominance
of

CO2

denotes

mixing

of

the

serpentinisation fluids with other, surface
water types. The rest water samples near

The formation of abiotic methane within
ultramafic

lithologies,

via

Sabatier

reaction, is an emerging research due to its
implications in various research fields. The
on-land formation of abiotic methane, is
linked to the continental serpentinisation
under low-temperature (<100 ℃). Recent
studies demonstrate that chromitites are
the source rocks of abiotic methane. They
also demonstrate the potential association
of Ru-bearing minerals with the formation
of abiotic methane, because only Ru can
catalyse the Sabatier reaction under low
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temperature. In this study, we collected
massive chromitite samples, from the west
and

east

Othrys

ophiolite

areas,

outcropping in central Greece. We studied
in detail the textural relationships between
the

primary

and

the

secondary

assemblages of chromitites using a fieldemission scanning electron microscope
(FESEM), in polished-thin sections of
chromitites

and

platinum

polished

group

blocks

minerals

of

(PGM)

concentrates. Laurite is the most abundant
Ru-bearing PGM and the potential Sabatier
catalyst. Laurite alteration indicates the
overwork of the catalyst after continuous
gas-rock reaction on its surface, similar to
a poisoned or spent catalyst. Thus,
extensive alteration of laurite should be
associated with a higher amount of
methane

in

the

host

chromitites.

Occurrence of highly altered laurite in
higher

amounts

in

west

Othrys

is

associated with higher amounts of abiotic
methane compared to the east Othrys
chromitites. This allow us to conclude, that
alteration of Ru-bearing PGM may be the
key to identify past activities of methane
forming,

gas-rock

reactions

within

chromitites. Though further studies are
needed

to

verify

this

theory,

our

interpretations are essential as they
provide a new insight for the formation of
abiotic methane which was not considered
earlier.
135

Session 13

136

Session 13

SESSION 13: Modern Techniques

into three periods formation, there is the

in Mapping and Field Geology

period of pre-volcanism which produces

Oral Presentations

volcanism produces volcanic rocks mixed

Shearing properties of Southern
Mountains rocks as a guide to
structural analyses

metamorphic rocks, then the period of
with

clastic

sedimentary

rocks

and

carbonate sedimentary rocks, and in the
post-volcanic period or carbonate period
produces carbonate sedimentary rocks.

Hirundini Rustica Absari, Muhammad Faiq

The diversity of rocks that are produced in

Hibatulloh, Iqbal Maratama, Ngakan Made

each period represents all the rocks in Java

Ariyoga, Muhammad Gazali Rachman

Island, which is the reason for the selection

Geological Engineering Department of Universitas

of the location of this study, to produce a

Pembangunan Nasional “Veteran” Yogyakarta

classification of the value of the angle of

Rock rheology is an important aspect of
analyzing the geological structure. Each
type of rock has its different rheology so
that it affects the angle of the rock fracture
or the angle of internal friction (θ, the angle
formed between σ3 and the plane of
fracturing). However, the concept which is
being developed all the rocks under
pressure will produce the same value of the
angle, θ = 30 degrees, so it is necessary to
make a special classification to determine
the angle of internal friction in various
types of rock as a reference in determining

internal friction in each rock type,
especially in the Southern Mountains.
Predicting the angle of internal friction is
done by testing the physical properties of a
rock, to determine the original weight, and
mechanical properties of a rock, with
unconfined compression strength test to
determine the elasticity. The test was
conducted

at

the

Rock

Mechanics

Laboratory based on the Mohr-Coulomb
Failure Criterion theory. The laboratory
test results will be processed through
Rocklab software.

the direction of stress. This research was
conducted in the Southern Mountains Zone
spread from Parangtritis, Special Region of
Yogyakarta, to the Dataran Baturetno,
Wonogiri Regency, Central Java. Based on
the lithology of the research area, the
Southern Mountains zone can be divided

Structure analysis of quantifying
spacing and fracture intensity of Upper
Cibulakan Formation in Cipamingkis
River, West Java
Ratu Dieva Tiffany Aziza, Asri Oktavioni
Indraswari, Raden Ajeng Alya Aulia Maharani
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Department of Geoscience, Faculty of

Rates and mechanisms of rapid

Mathematics and Natural Science, Universitas

metamorphic complex exhumation in

Indonesia

Eastern Indonesia

The characterisation of fracture networks

Juliane Hennig-Breitfeld1, Robert Hall1, Marnie A.

in outcrops of Upper Cibulakan Formation

Forster2, Lloyd T. White3, Richard A. Armstrong2,

in the Cipamingkis River represents an

Barry P. Kohn4, H. Tim Breitfeld1

approach to understand the geological
processes. This study aims to analyse the
geological structure by quantifying a

1Department

2Research

School of Earth Sciences, Australian

spacing and fracture intensity of outcrops,
that can determine the tectonic regime of
the Upper Cibulakan Formation. The

of Earth Sciences, Royal Holloway
University of London
National University

3GeoQuEST

Research Centre, School of Earth,

Atmospheric and Life Sciences, University of
Wollongong

scanline method provides much more
accurate

intensity

measurements,

spacing

analysing

72

Eastern Indonesia is situated in the zone of
convergence of the three major plates:

investigate the distribution of the fracture

Indian-Australian, Philippine Sea, and

attributes.

Eurasian plates. The region’s tectonics are

addition,

we

the

of Earth Sciences, University of Melbourne

fractures data using rosette diagram, we
In

by

and

4School

use

the

unmanned aerial vehicle (UAV) or drone

dominated

which

aerial

including terrane accretion and rollback.

photograph of the outcrops. The fractures

These led to the opening of marine basins

identified in Upper Cibulakan Formation

as well as thinning of the lithosphere,

has the major structural trend WWN-EES

resulting in the exhumation of lower

with the value of σ1 is 105° in the WWN-

crustal

EES trend, and the σ3 is 195° in the NNE-

Metamorphic complexes exhumed in the

SSW trend. All these trends indicate the

Miocene to Pliocene have been reported

joints and fissure structure. The structural

from Sulawesi, Seram, and further east in

analysis indicates the tectonic regime that

Papua New Guinea. Some of these, for

occurs is a compressional regime with

example

orientation North-South that controlled by

identified as typical metamorphic core

Northeast-Southwest orientation of fault

complexes

structure in Cipamingkis River.

corrugated low-angle detachment surface

to

get

the

fractures

by

subduction

metamorphic

in

central

based

on

processes,

complexes.

Sulawesi,
a

were

well-defined

observed on SRTM images. Others are less
clearly defined despite recording similar or
138
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even faster cooling and exhumation rates.

Sulawesi. It is situated between the two

These complexes seem to lack a major

major

detachment

transtensional

fault

but

instead

are

Palu-Koro

and

strike-slip

Tambarana
faults

that

characterised by steeply-dipping faults.

facilitated rapid exhumation at rates of c. 3-

One example of a steep fault-bounded

4 mm/yr as well as significant subsidence

complex from the Sibela Mountains in

of adjacent Gorontalo Bay. The steep fault-

Bacan, North Moluccas has been studied

controlled complexes (‘Metamorphic Block

using structural analysis (from SRTM and

Complex’) therefore represent another

high-resolution multibeam bathymetry

important tectonic mechanism for coupled

data), and thermo chronological analysis of

rapid exhumation and subsidence.

metamorphic
Exhumation
basement

and
of

igneous

the

was

rocks.

Permo-Triassic

accompanied

by

metamorphism and deformation as well as

Structural deformation of the Pre-

partial melting (c. 1.4 Ma granites). Mica

Cenozoic sedimentary rocks within the

40Ar/39Ar dating of schists, and apatite

Loei-Phetchabun Fold Belt, Thailand

[U-Th]/He dating of a granite dyke
recorded ages between c. 0.6-0.8 Ma,

Pitsanupong Kanjanapayont, Sukonmeth
Jitmahantakul

indicating that these rocks were exhumed
in the Pleistocene at extremely high cooling
and exhumation rates estimated to c.
620°C/Ma

and

c.

14 mm/yr.

Main

Basin Analysis and Structural Evolution Special
Task Force for Activating Research (BASE STAR),
Department of Geology, Faculty of Science,
Chulalongkorn University

structural features include a rectilinear
fault pattern that separates highly elevated

Deformation of the Loei-Phetchabun Fold

blocks, such as the Sibela Mountains (>2

Belt (LPFB) in Thailand commenced in the

km high) from adjacent marine basins

Late Paleozoic. In Phetchabun area, the

which are up to 2.4 km deep. The formation

LPFB covers the eastern and the western

of steep fault-bounded blocks is related to

parts of the N-S Cenozoic Phetchabun

flexure and sediment loading by the

Basin. The structures of the Permian

Molucca Thrust Complex in the west, which

carbonate

caused extension and fracturing of a pre-

sedimentary rocks along the E-W cross-

weakened crust. Another example of a

sections in these areas were documented

similar steep fault-bounded complex is the

for their deformation style. Close to tight

Palu Metamorphic Complex (PMC) in NW

folds

and

and

the

thrust

Mesozoic

faults

clastic

dominantly
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associated with the clastic sedimentary

Previous studies inferred that the slip rates

rocks in both eastern and western parts.

along the SFZ increase systematically from

The open folds can be found in the western

south to north. This study aims to revise

part with carbonate rocks. The different of

slip rates on the segments of the SFZ using

the structural styles of each part are

very high-resolution topographic data and

influenced by their lithologies and distance

to

to the main collision zone. However, all

accumulation along with the segments. The

structure elements indicate the similar

study was carried out in 6 segments at the

compressional tectonic regimes which

SFZ that had been identified as active

resulting from the Triassic collision of

faults. To measure the offset channels on

Sibumasu and Indochina. These structures

the deflected river that crosses the fault

strongly control the development of

traces, SPOT 6 and SPOT 7 data with a

extensional

resolution of 1.5 m were used. The results

fault

system

within

the

Phetchabun Basin.

calculate

the

potential

energy

show that the geologic slip rates at the
northern part of Sumatra are 15±0.1
mm/yr at Renun segment and 12±0.1

New insight geological slip rates along

mm/yr at Toru segment. A similar result

Sumatran Fault Zone using very high-

has also been identified in the centre of

resolution topographic data

Sumatra, which has a slip rate of 15±0.4

Ashar Muda Lubis, Rasti Yelmiza, Desy
Rahmawati, Afroz Ahmad Shah
1Department

of Physics, Faculty of Mathematics

and Natural Sciences, University of Bengkulu
2Department

of Earth Science, Faculty of Science,

Brunei Darussalam University

mm/yr at the Sianok segment. In addition,
in the southern part of Sumatra such as in
Musi, Kumering and Semangko segments,
the estimated slip rates are 15±0.8 mm/yr,
12±0.2 mm/yr Kumering and 13±0.2
mm/yr

respectively.

Moreover,

the

accumulated moment magnitude in all

The Sumatran Fault Zone (SFZ) has 1900

segments is expected to be Mw 7.0-7.4 if a

km length, dividing into several fault

single event occurs in the last 100 years at

segments. In the past, the SFZ has produced

the segments. Generally, the new obtained

several large historical earthquakes. For

geological slip rates match well with recent

seismic hazard mitigation in the future,

GPS slip rate estimates. This finding shows

there many investigations related to the

that the slip rates along the SFZ seem to be

historical seismicity and slip rates along

similar from the south to the north of SFZ.

the

However, the study on fault geometry at
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have

been

conducted.

Session 13
the segments as well as geological

relative age, stresses and mechanics using

structures is very important in order to

stereonet projection and rosette diagrams.

obtain a more precise estimate on moment

Results from the field show that the

magnitude of anticipated earthquakes on

bedding plane consists of 194 extensional

the segments.

fractures, in the shape of fissure & joint.
These fractures strike in two directions,
NW-SE (Set 1) & NE-SW (Set 2). The result

Structural analysis and tectonic

of relative age interpretation indicates that

investigation of limestone bedding

Set 2 is relatively older than Set 1. The

plane of Upper Cibulakan Formation in

results

Cipamingkis River, Jonngol, West Java

interpretation show that the paleostress

Raden A. A. A. Maharani, Asri O. Indraswari, Ratu
D. T. Aziza

of

stress

and

mechanics

orientation is E-W, with σ1 is N 85 E & σ3
is N 175 E.

University of Indonesia, Faculty of Mathematics
and Earth Science, Department of Geoscience

Geodynamic evolution of Datça Graben
(SW Turkey): Insights from

Rock fractures play a major role in many
geological

processes,

such

as

plate

stratigraphy, kinematics and
paleomagnetism

tectonics, earthquakes, volcanic eruptions
and fluid transport in the Earth’s crust

Ökmen Sümer1, Çağlar Özkaymak2,3, Fatih Seçkin

(Philipp & Acocella, 2013). In this study,

Şiş4, Meryem Dilan İnce4, Levent Tosun4, Bora

the object of observation was fractures on

Uzel1, Marius Stoica5, Cor Langereis6, Nuretdin

a

limestone

bedding

plane,

Kaymakci4

which

identified as Upper Cibulakan Formation,
located in Cipamingkis River, Jonggol, West
Java. The aim of this study was to

1Dokuz

Eylül Üniversity, Department of Geological
Engineering

2Afyon

Kocatepe University, Department of

investigate the tectonic activity of Upper
Cibulakan Formation by mapping &
characterizing

fractures

using

areal

sampling method. The areal sampling
method is used to map large-scale fracture
discontinuities with the support of UAV

Geological Engineering
3Earthquake

Research and Implementation

Center, Afyon Kocatepe University
4Middle

East Technical University, Department of
Geological Engineering

5University
6Utrecht

of Bucharest, Geology and Geophysics

University, Department of Earth Sciences

images. While, a tectonic investigation was
performed

to

determine

geometries,
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The West Anatolian Extensional Province

included

(WAEP) is located in the Mediterranean

Pleistocene age, and iii) recent alluvial fan

part of the Alpine-Himalayan orogenic belt,

to fluvial to marine coastal facies of the

where the slab edge processes related to

modern

the subduction of the African slab along the

tectonostratigraphic

Aegean-Cyprian trench, beneath Anatolia

analyses reveal that the Datça Graben

played a major role in its development. The

developed as a half-graben controlled by

region

extensional

an NNE to NNW extension, and evolved

deformation and associated depositional

later into a full graben controlled by a post-

environments characterized by continental

late Pliocene N-S directed extension. Our

to marine transitions, since the Late

paleomagnetic and magnetostratigraphic

Miocene. The Datça Graben is a WSW-ESE

analyses indicate that the development of

trending

the basin spans 2.3 Ma to Recent, and has

is

connecting

dominated

by

asymmetric
the

Aegean

depression
and

two

air-fall

ash

basin

layers

infill.
and

of

Our
kinematic

eastern

experienced about 10° counter-clockwise

Mediterranean seas. It is located within a

rotation. This research is supported by The

seismically active region dominated by the

Scientific and Technological Research

Gökova Graben in the north and the Pliny-

Council of Turkey (TUBITAK) with Grant

Strabo Trenchs (PST) in the south. It is

Number of 117R012.

located in a very unique location where
subduction-related processes along the
PST and extensional deformation on the

Fault seal analysis for hydrocarbon

over-riding plate interplay. In this context,

reservoir development in the

we conducted very detailed high resolution

“SUPRAN” structure, Central Sumatera

integrated

stratigraphic

and

tectonic

studies within the Datça Graben to better
understand its geodynamic evolution in
relation to first-order tectonic processes

Basin
Muhammad Naufal Syafrun1, Kefi Rahmadio1,
Imam Setiaji Ronoatmojo1, Firman Herdiansyah1,
Rochmad2

that took place in the region. Three
geologic

units,

separated

by

unconformities, are recognized in the

1Trisakti
2Pertamina

University
Hulu Energi

basin; i) facies associations related to

Central Sumatera Basin have experienced a

alluvial fan to fluvio-lacustrine deposits of

series of deformation that affect the rock

Pliocene age, ii) facies related to alluvial to

layer resulted in the complex sub-surface

fluvio-deltaic to marine incursions that

structures, these fault structures play a

142

Session 13
part in the hydrocarbon accumulation. In

research shows that the faults in “SUPRAN”

this basin, the role of structure is very

structure has a leaking properties on the

significant in the formation of hydrocarbon

rock formation that acts as the reservoir.

traps, this is the main attraction of
researchers to conduct a study of the
structure of this basin. The “SUPRAN”
structure that is located in Central
Sumatera Basin is controlled by normal
fault and strike-slip fault, the structure in
this research area can act as the trap in the
petroleum system if it has a high sealing
capacity. This research analyses the
characteristics of the normal and oblique
fault using the Shale Gouge Ratio (SGR)
method to determine and compare the
sealing capacity of those faults that has a
different kinematics. The data used for this
research consist of 2D seismic, well data,
and pressure data to validate the research
result. The analysis is done by making
several maps that is Volume Shale Map,
Allan Map, Throw Map, and Shale Gouge
Ratio (SGR) Map on the fault plane. The
analysis shows the dominance between the
juxtaposition of shale juxtapose against the
shale, also the sandstone juxtapose against
shale

on

Telisa

Formation,

Bekasap

Formation, and Brown Shale Formation
with the majority SGR value at 25% to 45%.
The SGR Value at juxtaposition of the
sandstone juxtapose against sandstone on
Menggala and Pematang Formation is
around 10% to 25%. The SGR base cut-off
value for this research is 25%. This
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develop the earthquake geology of the
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region, which we have achieved by

Active tectonic and Earthquake
Scenario mapping of the New Guinea
Island
1Hazimah

Brunei Darussalam, Faculty of Science,

Technological University

misshapen bird flying westward above
Australia, and it is located at the active
plate tectonic margins of Australia, Pacific
and Sunda plates. The shape of the bird is a
direct consequence of plate tectonics
where an active interaction between
various lithospheric plates has created
some of the most fascinating tectonic
landscape in the region that preserves
obduction,

collision,

and

rifting.

subduction,

Therefore

the

exploration of tectonic geomorphology
remains one of the important tools to
investigate the response of landscape to
tectonic forcing, which is a product of the
rapid westward oblique convergence of the
Australian and Pacific plates. Despite being
one of the most tectonically active regions
in the world, the tectonic geomorphology
and

earthquake

scenario

mapping

exercises have remained a challenge and
out of reach. Therefore we aimed to
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following

the

standard

fault-scaling

relationships in which the magnitude of a

The New Guinea Island resembles a

of

tectonic maps were used to create the highresolution earthquake scenario maps by

Observatory of Singapore, Nanyang

evidence

Mission) data. These were supplemented
with Google Terrain maps. The active

Department of Geology.
2Earth

sources (e.g. faults and folds) on the 90meter SRTM (Shutter Radar Topographic

Nur Aqilah binti Batang, 2Afroz Ahmad
Shah, 3Kerry Sieh

1Universiti

mapping of all of the major seismogenic

potential earthquake was measured by
calculating the length, rake, dip, and the
seismogenic depth of a fault. This involves
the use of the newly mapped active fault
rupture lengths, which are augmented with
the previously published structural and
geological maps. The width of the future
rupture zones was estimated by using the
length of the fault, rake, and dip values,
which were either derived from the
available centroid moment tensor (CMT)
catalogue data or by using a conventional
dip that was customized for different fault
types. The downdip limit of seismogenic
thickness was set at 15 to 25 km depth
based on the depth of the brittle-ductile
transition zone in the region. Using the
anatomical parts of a bird as a reference to
the location on the island our findings
show that entire region is a product of plate
tectonics, and faults have played a major
role in shaping the morphology of the
region. Most of the folds preserve evidence
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of either fault bend or fault propagating

fluid in its flow path. All the surface points

geometries

above this threshold height were removed.

and

could

host

moment

magnitude (Mw) 6.5 and above.

Using this method, we may decrease the
number of computation loop to make the
whole simulation faster. The Fast Fourier

The application of fast Fourier

Transform algorithm and the minimum

Transform method on Digital Elevation

point interpolation method was used to

Model processing as an input data of

filter the DEM data so that only the concave

fluid flow simulation

ripples and trenches, may exist in the

Nancahya A Guneanto, Bambang Wijatmoko, Yudi
Rosandi
Department of Geophysics, Universitas
Padjadjaran

The Digital Elevation Model (DEM) data

topography.

This

work

provides

an

application so that the user may convert
the original topography data into the data
used for simulation. We consider only the
particle-based

fluid

simulation

using

LAMMPS/SPH code.

was used as an input model in fluid flow
simulation. In this work, we studied the
characteristics of runoff flow in a realistic

Structural restoration in fold thrust

area with real topography data. We aimed

belts deformation using 3D digital

to perform particle-based simulation on

outcrop model: Case study on outcrop

fluid flow at surfaces and to predict

of Cinambo formation, Majalengka

precisely flooding events as part of disaster
mitigation. In order to enable simulation in
a vast area of the targeted region, the data

Ade Risman1, Gan gan Ardiansyah1, Ardi
Ramadan1, Naufal Fairuz Suhari1, Irvan Aditya
Pratama1, Sony Malik Kartanegara2, Muhammad

was processed in such a way, that the usage

Edo Marshal Nurshal3, Lukman Umar1, Kumala

of computer memory can be done

Hardjawidjaksana1

efficiently and the simulation may run
faster. We propose the data processing
algorithm which is able to reduce the
number of data points. Assuming no charge
and discharge of water into the soil, we
may restrict the flow only in concave
ripples of the surface, and applying height
threshold to surface trenches to keep the

1Geological

Engineering, Sekolah Tinggi

Teknologi Mineral Indonesia
2PT

Pertamina EP 3 Geodynamics Research
Group, Institut Teknologi Bandung

A well-exposed of fold-thrust belt outcrop
at Cilutung River from the Tertiary
Cinambo Formation, Majalengka, (28,896
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m2 in width) is an ideal representative of

trending of high dipping ramp plane (>45°)

fold-related fault structures. It consists of

and characterized by a kink band style.

deep-water interbedded sandstones and

However, the detachment plane is not

shale,

late-stage

observed in the field due to its position that

compressional deformation phase. Its

is unexposed to surface. In result, the

steep hills morphology makes it difficult to

restoration shows -0.39 strain extension

retrieve all data directly, thus digital

with 61 meters shortening as the result of

outcrop model is used to acquire data in

a

inaccessible areas with different angle of

Furthermore, this method can also be used

views for better interpretation results. It

as a subsurface analogue model with its

enhances

subjected

the

to

compressional

tectonic

process.

conventional geological

ability to capture detail structural features

analysis for 3D spatial quantification since

which can improve the understanding of

the outcrop geometry, sedimentary body

structural influence in fold-thrust belt zone

distribution, and deformation features are

in application to oil and gas play concept or

precisely represented as a geocellular

mineral resources exploration

model. Although most of DOM study
focuses on the reservoir and sedimentary
bodies, this study demonstrates DOM

Recent status of Matano Fault

utilization on high-resolution structural

(Sulawesi) from GPS observation

analysis with the acknowledgement of
detail structural features to deconstruct
present-day geological conditions to its

Dina Anggreni Sarsito 1, Susilo 2, Alfend
Rudyawan 3, Dhota Pradipta 1, Sidiq Tri Wibowo 2,
Heri Andreas1

initial point. Millions of outcrop digital
point cloud dataset are obtained from
drone recording on the field to develop a
one-meter-scale of 3D mesh visualization

1Geodesy

Research Group – FEST – ITB

2Indonesian

Geospatial Information Agency,
Cibinong Indonesia

3Geodynamic

and Sedimentology Research Group

in which later combined with field

– FEST – ITB

observation data to yield out postconditional geological feature (recent).
Moreover, five cross-sections from 3D
geological structure model are extracted to
conduct pseudo-3D structural restoration.
The analysis shows that structural type is
imbricated fan system with east-west
146

Geodetic monitoring of Matano fault
activities at Sulawesi (Indonesia) using
GNSS

GPS

began

from

GEODYSSEA

research from 1994-1998 which was
continued by a research collaboration of
TU

Delft

-

Indonesian

Geospatial

Session 13
Information

Agency

/

BIG

(former

Department of Geology, Faculty of Science,
Chulalongkorn University

Bakosurtanal) and ITB until 2013 and from
2015 to 2019 by BIG. Episodic monitoring
was conducted before 2015 and then
combined

with

continuous

types

of

2

Fuel Resources Evaluation Section, Electricity
Generating Authority of Thailand
3

Pit Geology Section, Electricity Generating
Authority of Thailand

observation since 2015. The current

4

PTT Exploration and Production

network involves 20 GPS benchmarks
which were established from 2015. Until
2019 there were four campaigns at least 36
hours observations for each site. In this
study, we used the GPS observation to
derive the Matano Fault velocity field. In
order to obtain the linear velocity field, we
estimated the co-seismic displacement
during the 28 September 2018 Palu
earthquake. The velocity field is analyzed
in the global reference frame ITRF2014.
The recent status exhibits that the
southern part of the fault is moving to the
east faster than the northern part which
evidently

moves

northward.

This

information is useful to study the geometry
and tectonic deformation of Matano Fault.

Processed seismic data and lithologic logs
of the central sub-basin of the Cenozoic
Mae Moh Basin in northern Thailand have
been analyzed together with information
on the remotely sensed image and field pit
mapping. The Mae Moh Basin consists of
several exploitable compacted coal seams
located in deeper sections (300–350m)
than those of the other sub-basins
(<500m). The thickness varies from 800m
from the north up to 1,200m in the south.
Two major sets of the N–S trending normal
faults

have

been

recognized

and

considered to control basin configuration
and geometry. They mostly show high
angle east-dipping on the western side of
the sub-basin. In the eastern side, several
sets of normal faults have been discovered,

Structural evolution of the Cenozoic
Mae Moh Basin, Lampang, Northern
Thailand

and many of them clearly cross-cut the
main coal zones. Our interpretation on
seismic sections reveals minor inversion
structures near-surface suggesting that

Nattapol Srinak1,2, Pitsanupong Kanjanapayont1,
Niphan Donmuang3, Christopher K. Morley4,
Punya Charusiri1

extensional faults have been died out
shortly and reactivated in the opposite
sense of movement to its original one. Field

Analysis and Structural Evolution Special

survey, together with information on

Task Force for Activating Research (BASE STAR),

previous pit map, reveal the rocks have

1Basin
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been affected predominantly by a series of

tectonically adjusted and became inversed

normal faults with scarce reverse faults.

with in-filled alluvial deposits.

These ground truth evidence conform well
to that of the subsurface investigations.
Remote-sensing

interpretation

also

supports that the en echelon, NE–SW
strike-slip faults may have triggered the
sinistral movement. It is considered that
the crustal thickening processes may have
been responsible for such inversion. Four
main episodes

for

Mae Moh Basin

evolution are proposed. The first episode is
the pull-apart and initial transtensional
synrifting with the occurrence of rift
sediments

deposited

by

continental

extension due to a change from continental
margin to subduction of India and Asia. The
second episode is the quiescent thermal
subsidence

involving

the

transtensional component

significant
with rapid

subsidence and widening as well as
widespread transpression. The basin was
occupied by freshwater lakes and marshes,
giving rise to carbon accumulation. The
third

episode

is

characterized

by

transpression wrenching due to the ongoing sinistral shear along the NE-SW
faults with subsequent basin inversion and
folding resulting in a decrease and more
uniform subsidence rate and extensive
basin highs with concomitant volcanism.
The last episode is denoted by post-rifting,
thereby the entire basin may have been
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optimization needs to be continued, among

Geotourism

others, by planning the construction of a

Oral Presentations

upgrading an existing BTS to a 4G BTS. This

new base transceiver station (BTS), or

Analysis of mobile telecommunication
network optimization in geopark Toba,
Samosir district

research aims: Optimizing the placement of
BTS locations together in potential tourist
area locations while still taking into
account

the

existing

BTS

positions.

Method: This study takes objective primary

Edy Kuscahyanto
Department of Geography, Faculty of Science and
Mathematics, University of Indonesia

data by measuring signal strength at
several

tourist

destination

points.

Measurements were made with GPS and
The geographical condition of the hilly and

the OpenSignal application, a global

valley Samosir Regency with a plain of only

standard

10% is an obstacle to efforts to build

network availability, statistics, and 2G, 3G

telecommunications

either

and 4G speeds that are available on all

through cable or wireless or cellular

networks around the world, are trusted

telecommunications networks. In fact,

and have been downloaded by 20 million

Samosir

of

mobile phone users. From the field

attractive tourist destinations for tourists.

measurements, it is calculated how rare the

Telecommunications network connectivity

measurement point is with the BTS

is needed to be able to reach tourist

location. The existing BTS location is used

destination areas by increasing network

as a data source to map the BTS location of

transmission capacity to expand coverage.

the study area. Field activities are also

Currently Samosir Regency has 57 BTS

carried out to find out the truth of the BTS

(base transceiver station), most of which

signal coverage map that has been

are 18 BTS in Pangururan District, the

generated through sampling using a

Capital City of Samosir District, 15 BTS are

purposive

scattered in the tourist area of Simanindo

conclusion of the study: In the next 5 years,

District, the remaining 24 BTS are spread

to serve an area as large as Samosir

in 7 other districts. With the support of 57

Regency

BTS, some important tourist areas are still

represented only by 28 Joint BTS.

Regency

networks

has

hundreds

application

sampling

required

83

that

measures

method.

BTS

can

The

be

not served by the network or there is a
blankspot

area.

Therefore,

network
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The NIGS-UPGAA Geology Museum, a

displays are applicable for learning in the

supplementary learning environment

earth sciences. A total of 242 respondents

of earth science or the new to K to 12

from 27 schools and other sectors gave

curriculum in the Philippines

feedback on their Museum experience. In

Catherine Lit, Alyssa Peleo-Alampay, and Meyrick
Tablizo

the new K to 12 curriculum of the country,
the appreciation of earth sciences is
introduced to Filipino students as early as

National Institute of Geological Sciences,

kindergarten. A focus on deepening their

University of the Philippines Diliman, Quezon City,

understanding of their environment starts

Philippines

in Grade 3, where from then on, every 4th
Geological

quarter is allotted to studying Earth and

Sciences, University of the Philippines

Space until Grade 10. STEM track Senior

Diliman, is the premiere institute in the

High School students are also frequent

country

on

visitors of the Museum, particularly those

undergraduate and graduate studies and

who have chosen the Earth Science or

research in the field of earth sciences. The

Earth and Life Sciences core subjects. This

NIGS-UPGAA

was

study aims to integrate the usefulness of

established in the Institute to help promote

the Museum as a learning environment for

the study of earth sciences and aid in

the earth sciences, particularly as applied

undergraduate

to the current K to 12 curriculum of the

The

National

Institute

that

focuses

Geology

and

of

primarily

Museum

graduate

geology

learning in an environment outside of the

Philippines.

classroom. The NIGS Museum provides a
wide array of displays and specimens for
all types of students and all age ranges.

Ecotourism potential development of

Since 2007, more and more students, from

Bukit Barisan Forest Park in Karo

preschool to university level, in and

regency

outside of UP Diliman were able to visit the
Museum. In 2019 alone, more than 500

Jesisca Munthe, Hafid Setiadi
Universitas Indonesia

students have visited the Museum. This
year, the museum was able to reach an
audience

from

9

provinces

of

the

Philippines, mostly from NCR, but also as
far as Ilocos Sur. The Museum gives out
feedback sheets in order to determine if the
150

Tourism activities in Karo Regency are an
important

sector

in

sustainable

development. This is supported by natural
and cultural conditions which can be

Session 14
combined into an attractive ecotourism

the disasters can be used as a strategic

package. One of the natural resources in

tourism area. One of them is a Mud

Karo Regency which has the potential to be

Volcano, It will sound unfamiliar for others

used as ecotourism is Bukit Barisan Forest

and a lot of people think that Mud Volcano

Park, which covers an area of 19,805 Ha.

is

The purpose of this study was to determine

activities. The fact is that Mud Volcanoes

the condition of the Bukit Barisan Great

are not always associated with volcanoes

Forest Park in the Karo Regency in terms of

or volcanism. This has its own appeal both

ecological aspects, which consist of tourist

as learning material and potential for

attraction

cover,

tourism with new features.The Mud

watershed conditions, the boundary of the

Volcano is located in Bledug Kuwu and its

Great Forest Park, the administrative

surroundings, is the result of geological

boundaries of the area, and the security of

processes that have nothing to do with

the area. This research uses satellite

volcanoes and is one of the evidences from

imagery and uses qualitative methods to

MegaGeodiversity in Indonesia which is an

obtain results that can ultimately be used

example of a geological phenomenon that

to evaluate regional development plans in

can be used as a geotourism object. Mud

the future.

Volcano Bledug Kuwu has fulfilled good

objects,

vegetation

always

associated

with

volcanic

criteria in terms of being a geotourism
object such as Uniqueness, Authenticity,
MegaGeodiversity in Indonesia based

and Quality which includes aspects of

on Mud Volcano as potential

learning and Enriching that will make it

Geotourism Bledug Kuwu and
surrounding area
Mohamad Salsabila1, Muhammad Irfan Fadilah1,
Yves Belgiaswara Susilo1, Agus Guntoro2
1Student

of Trisakti University, Department of
Geological Engineering

2Bachelor

of Geological Engineering of Trisakti

possible

to

produce

a

rewarding

opportunity for the development of the
area both in the welfare of the population
and other matters in the field of sustainable
national or international geotourism if
geotourism is developed in the Mud
Volcano in this area.

University, Department of Geological Engineering

Indonesia is a country rich in beauty, this

Beach management strategy for small

can be proven by the appearance that is

island: Case studies of China

supposed to be a part of the disaster, but
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Zheng Weiheng1,2, Cai Feng2, Chen Shenliang1 Zhu

management on small islands can be

Jun2, Qi Hongshuai2, Cao Huimei2, Zhao Shaohua2

subdivided into three individual stages, i.e.,

1State

Key Laboratory of Estuarine and Coastal

Research, East China Normal University, China
2Third

Institute of Oceanography, Ministry of
Natural Resources, China

islands are an attraction for tourists.
with

continental

large

islands

areas,

the

and

natural

environmental conditions of these islands
are poorer, their degree of development is
lower, and they are insufficiently managed.
It

is

necessary

to

undertake

comprehensive management activities for
tourist beaches on small islands. Three
small islands in China, namely Meizhou,
Gulang, and Weizhou, were selected as case
studies to develop a preliminary beachmanagement strategy. On the basis of a
literature

search,

field

observation,

interviews with relevant officers, visits to
shopkeepers

and

residents,

tourist

questionnaires and internet comment
collection, this paper summarizes the
status of tourist beach management on
small islands, analyzes tourist perceptions,
and establishes a SWOT framework. A
comprehensive tourist beach management
system is developed that includes natural
environmental,

facility-cultural,

and

management sub-systems that are highly
interactive

and

interrelated.

The

development pathway of tourist beach
152

development,

positive

development, and balanced development.
Management should focus on the island’s
unique

The abundant beach resources on small
Compared

passive

advantages

and

build

infrastructure in the passive development
stage, improve the management facilities,
recreational

activities,

policies

and

regulations in the positive development
stage, and balance tourist numbers against
the ecological environment, the needs of
residents and the tourist experience in the
balanced development stage. Moreover,
the beach management appropriate for a
small island is highly correlated with its
natural and/or humanistic landscape.

Session 14
affect the landslide potential around the

Poster Presentations

reservoir.

Engineering geomorphological

The

conclusion

from

this

research is that the average slope angle of

characterisation of the landslide

the hills around the reservoir is about steep

causing flash flood in Cisokan

slopes and the elevation is 400-1100 above

Reservoir, West Java, Indonesia

sea level. Lineaments of valleys and ridges

Gilang Perwira Adi1, Syam Agung Nugroho2, Dicky

indicate the presence of a geological

Muslim3, Zufialdi Zakaria3

structure that proves that the reservoir is

1Undergraduate

Program Faculty of Geological

trigger landslides if the fault is moving.

Engineering Padjadjaran University
2Postgraduate

Program Faculty of Geological

Engineering Padjadjaran University
3Faculty

University

construction

is

located

There are several points of landslide
deposits found in the field that allow

of Geological Engineering Padjadjaran

Cisokan Reservoir

located in Cimandiri Fault Zone that can

landslides to re-occur at the same point in
the future.

a

dam

under

in

West

Java,

Indonesia. Landslide causing a flash flood is

Scrutinizing landslide potential using

a potential disaster that may occur in

the Index Storie method in Sumedang

Cisokan Reservoir. The purpose of this

Regency, West Java, Indonesia

paper is to determine the potential for
landslide occurrences in the reservoir area.
Methods used in this paper include such as
studio work and fieldwork. Studio work
consists

of

morphography

morphometry

analysis

using

and

Yuzar Chairil F.1, Nafisha Belva S.1, Dicky Muslim2
1Undergraduate

Program, Faculty of Geological

Engineering, Padjadjaran University
2Lecturer

of Faculty of Geological Engineering,
Padjadjaran University

Digital

Elevation Model. Fieldwork consists of

Landslide is one of the natural disasters

geological surface mapping and outcrop

that

analysis

landslide

especially in Sumedang Regency, West

potential in the field. Result of this paper

Java. It is important to anticipate this

shows

engineering

disaster to minimize the damage. One of

geomorphological characteristic around

many ways to anticipate a landslide

the reservoir area is very complex. Slope,

disaster is to acknowledge the potential of

elevation,

and

the disaster which happens in Sumedang

material characteristics in this area can

Regency. One of the methods that can be

to

determine

that

the

geological

the

structure,

occurs

frequently in Indonesia,
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applied to measure the potential of a

to

landslide in Sumedang Regency is by using

Management Authority (BNPB). Last year,

Indeks Storie method. This method can be

it claimed 248 lives. According to the BNPB,

utilized to measure the potential of a

the number of landslides in Indonesia have

landslide

in

Sumedang

Indonesia

National

Disaster

by

increased to 376 in 2014 from 291 in 2012.

studying the factors in which the landslide

Landslide monitoring is required to

can be caused. The parameters used in this

determine style of landslide movement, for

method are

drainage

risk and even emergency risk management

density, and soil texture. Based on the

assessments and to assist with the design

study of said four factors, a scoring is done

of

to obtain the distribution of landslide

instrumentation program that includes

potential in Sumedang Regency, which will

inclinometer is designed for landslide

be grouped into five types: very low, low,

monitoring. An inclinometer, or tilt sensor,

medium, high, and very high.

is an instrument used for measuring slope,

rainfall,

Regency

the

slope,

mitigation

works.

A

landslide

tilt, or inclination. In this paper we used
Micro Electromechanical System (MEMS)
Landslide monitoring using

as a sensor to measure changes in angle.

inclinometer with micro

Real-time accelerations are monitored, and

electromechanical system (MEMS)

information is transferred to a central

sensor

server. A data logger also used as a data

Fatkhan, Tedy Setiawan, R. Mohammad Rachmat
Sule , Ramadhani Yasyfi Cysela

recording and will be distributed to
computing

software

installed

on

participating computers. The results show

Geophysical Engineering, Institut Teknologi
Bandung

that inclinometer with low-cost MEMS
accelerometers

can

provide

reliable

Being located on the Pacific Ring of Fire and

ground-motion information in network-

tectonically active country, Indonesia has

scale deployments.

to cope with the constant risk of volcanic
eruptions,

earthquakes,

floods

and

landslides. Landslides and other mass

Geo-soil engineering characteristics

movements are serious geo-environmental

and swelling potential of west Lampung

hazards

in

Indonesia.

In

Indonesia,

landslides has the highest disaster death
toll throughout the archipelago, according
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Quaternary tropical volcanic residual
soil, Sumatra, Indonesia
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Prahara Iqbal1,2, 1Dicky Muslim, Zufialdi

Damage of house structure in

Zakaria1, Haryadi Permana2, Nugroho Aji

earthquake Rawan areas related to

Satriyo2, Nur Khoirullah1, Abdul Wahid
Asykarullah1
1Geological

Engineering Faculty, Padjadjaran
University

2Geotechnology

liquefaction potential in Palu City,
Central Sulawesi province, Indonesia

Research Center, Indonesian

Institute of Sciences, Cisitu

Yudi Kuswandi1, Dicky Muslim2, Adjat Sudrajat3
1Study

Programs Of Regional Innovasion

Postgraduate School, Universitas Padjadjaran

An analysis of the soil swelling potential
was carried out on 15 disturbed and

2Research

Center for Environment, Engineering

3Research

Center for Environment, Engineering

and Gelogical Disaster

undisturbed Quaternary soil samples in the

and Gelogical Disaster

area of West Lampung, Lampung Province,
Sumatra, Indonesia with the aim of
knowing the swelling characteristics. The
method which used are clay mineral
geochemistry

analysis,

physical

characteristics (grain size and Atterberg
limit) analysis, free swell ratio analysis,
and physical data plotting into the swelling
potential diagram that has been released
by various researchers in the world. The
results showed that the soil of the study
area was Quaternary tropical volcanic
residual soil with characteristics having a
clay content of 9,03 – 78,9%, liquid limit
value > 50%, plasticity index value of 16,7
– 36,9 %, shrinkage value of 14,24 - 42%,
an FSR value of 0,70-0.94. The types of clay
minerals contained in the soil are kaolinite,
halloysite, and montmorillonite. Research
soils have low to high expansion potential.

Sulawesi or Celebes is located in the central
part of the Indonesian archipelago with an
area of 174,600 km². Its unique shape
resembles the letter

"K" with four

peninsulas, which point east, northeast,
southeast and south. Geologically, Sulawesi
is a region whose geology is very complex,
because it is a combination of two series of
orogens (East Asian archipelago and Sunda
mountain system). The city of Palu is one of
the areas where earthquakes frequently
occur. The regional geology of the Palu area
and its surroundings is dominated by
quarterly deposits consisting of fluviatile
and alluvium deposits. These natural
conditions have some potential adverse
including liquidity potential. This paper is
aimed to find the most appropriate
residential foundation design in residential
areas in Palu City related to the potential
for liquefaction. Methodology in this study
consists

of

analysis

of

liquefaction
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potential maps and description of the

increasing population will have an impact

assessment of the results of geotechnical

on the increasing disaster victims if

inspection in residential areas in Palu City,

disaster occurs in this area. One of the ways

Central Sulawesi. The results showed that

to

Palu City needs a residential foundation

knowing how the potential disaster could

design that could synergize and harmonize

occur in this area, such as flooding and

with

liquefaction

settlement

locations

vulnerable

to

anticipate

disaster

occurrence

is

potential.

Some

mass movement. The purpose of this paper

were

found

is to map the potential disaster in

as

Jatinangor. The method of the paper is by

earthquakes and liquefaction. Relatively

analyzing geographic information system

unsafe for residents when this geological

(GIS) which is Tematic Map of Jatinangor,

event occurs. Some communities have an

such as slope map, geological map, disaster

interest in building disaster resilience

vulnerability map, zone of mass movement

through licensing stakeholders and public

map, geomorphology map, and study of

awareness of the disaster. It can be

literature and articles that are related to it.

concluded that disaster resilience ideas for

According to an analysis of the data, the

the

distribution

community

disasters

have

such

begun

to

be

of

disaster

vulnerability

implemented although there is still a lot of

classes is obtained in Jatinangor on each

work to be done in supporting safe

village. The result of distribution of

population settlements, especially in the

disaster vulnerability classes obtained 3

face of liquidation disasters.

(three) classes of disaster vulnerability
which are low class, middle class, and high
class of disaster vulnerability.

Disaster vulnerability analysis in
Jatinangor, Sumedang, West Java,
Indonesia
Syafiq Mildan, Yuzar Chairil F., Jeremy Willy S.,
Dicky Muslim
Universitas Padjadjaran

Jatinangor is an educational area where
there are many various institutes. The area
has a population density that continues to
increase every year. The continuously
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Geomorphology of Liwa City in the
Balik Bukit District of West Lampung
Regency, Lampung province, Indonesia
Ghazi O Muslim1, Muhamad S Sadewo2, Irvan
Sophian1, Agung Mulyo2, Dicky Muslim2
1Faculty

of Geological Engineering, Universitas
Padjadjaran

2Research

Center for Environment, Engineering

and Geological Disaster, Universitas Padjadjaran
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Liwa City was destructed by a major

produced several phenomena such as

earthquake in 15 February 1994. This

lineaments of, e.g. spring water and scarps.

tectonic earthquake has 6.5 Richter scale,

It can be concluded that geomorphology of

killed about 200 people and damaged

the study area has closed correlation with

infrastructures. This geological event was

landscape formation due to tectonic

generated by the movement of the

processes on the surface.

Semangko Fault. This major fault in
Sumatera Island has frequently become the
locations

major

Designing seismic hazard zone at lower

earthquake. Geomorphology of this study

reservoir Cisokan pump storage dam in

area is characterized by mountains, river,

active fault Cimandiri, West Java,

valley, volcano and lake. This study is

Indonesia

aimed

of

to

epicentre

reveal

for

the

a

condition

of

geomorphology related to the tectonic
subject as basic concern on the geological
hazard in the study area. Methodology in
this study consists of field survey,

Syam Agung Nugroho1, Dicky Muslim2
1Postgraduate

Program Faculty of Geological

Engineering Padjadjaran University
2Faculty

of Gelogical Engineering, Universitas
Padjadjaran

topographic and satellite image analysis as
well as drainage pattern discussion.

Indonesia

Results from this study show that the

(PLN) has a duty to build 22.5% mix

topographic landscape consists of hilly

renewable energy resources by 2026.

mountains that arranged mainly in NW-SE

Cisokan River Downstream in West Java,

direction. Digital Elevation Models (DEM)

Indonesia potentially produces 4 x 260

generally shows rivers and valleys are in

MW. Tectonic Earthquake causing a ground

NE-SW direction, where some stream

motion is a potential disaster that may

segments are dissected by lineaments.

occur in Cisokan Lower Reservoir. The

Lineament is an important factor in

study of Tectonic Earthquake potential that

determining the influence of structural

is causing a ground motion becomes

geology

the

necessary to reduce disaster losses in the

morphography. Faulting process in this

downstream when an earthquake occurs in

study area has been proven to be active and

the lower reservoir. The purpose of this

create a major earthquake in the past. The

paper is to determine the potential for

combination

and

tectonic earthquake that may occur in the

geomorphology in the study area has

lower reservoir area so the ground motion

such

as

of

faulting

into

faulting

National

Electric

Company
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that can occur in the downstream can be
estimated. Methods used in this paper
include studio work and fieldwork. Studio
work consists of morphography and
morphometry

analysis

using

Digital

Elevation Model. Fieldwork consists of
geological surface mapping and outcrop
analysis to determine the active fault
potential in the field. Result of this paper
shows that the Seismic Hazard Zone
around lower reservoir area is very
complex.

Slope,

elevation,

geological

structure, and material characteristics in
this area can affect the tectonic earthquake
potential around the lower reservoir. The
conclusion from this research is that
zoning seismic hazard area in Lineaments
of valleys and rivers indicate the presence
of a geological structure that proves that
the lower reservoir is located in Cimandiri
Fault Zone that can trigger ground motion
if the fault is moving.
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evaluated early, e.g. by modeling using

Processes and Water Quality

Visual MODFLOW software. The modeling

Oral Presentations

sections, i.e. groundwater flow modeling,

Modeling of groundwater extraction in
a very small island: A case study in Gili
Air Island, West Nusa Tenggara
Province, Indonesia

conducted in this study consists of three
mass transport modeling, and water
budget calculation. As a case study, the
modeling is carried out on Gili Air Island
with several scenarios. The results show
that saltwater intrusion is controlled by

Arifin1, Irwan Iskandar2, Lambok M. Hutasoit3,

several important factors, which are the

Dasapta Erwin Irawan3

modeling parameters, e.g. the value of

1Department

of Groundwater Engineering,

hydraulic

conductivity,

the

location,

Faculty of Earth Sciences and Technology, Institut

number, and screen position of the

Teknologi Bandung

pumping well. Based on the results of the

Resources Exploration Research Group,

modeling, we can decide and plan the most

Faculty of Mining and Petroleum Engineering,

appropriate alternative to meet the water

Institut Teknologi Bandung 3Applied Geology

needs in a very small island.

2Earth

Research Group, Faculty of Earth Sciences and
Technology, Institut Teknologi Bandung

Some islands in Indonesia are very small in

Analysis of groundwater contamination

size. One of them is Gili Air Island in the

around industrial areas in Cilncing,

northwest of Lombok Island, West Nusa

north Jakarta using ground penetrating

Tenggara Province, which is a famous

radar

tourist destination not only for domestic
tourists but also foreign tourists. Since

Annisa Firdaus, Iskandarsyah, Supriyanto

groundwater extraction on these very

Geophysics, Department of Geoscience, Faculty of

small islands has been prohibited, the

Mathematics and Natural Sciences (FMIPA),

extraction of groundwater under the sea

Universitas Indonesia

through a pumping well is one of the

Cilincing District in North Jakarta is an

alternatives to meet the water needs of the

industrial

residents and tourists. However, its effect,

groundwater pollution due to industrial

one of which is the saltwater intrusion, is to

waste. This area has a dense human

be concerned. The impact of groundwater

population. The population according to

extraction under the sea should be

the Central Bureau of Statistics In 2017 has

area

that

is

prone

to
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reached 52,750 people within the area of

interaction determination and

83,125 km2. Residential area located near

recharge mechanism of groundwater

the industrial area have a high possibility
of contamination and intrusion from
industrial waste, affecting greatly on the

Tonny H. Gultom, Irwan Iskandar, Berry
Casanova, Andy Yahya Al Hakim, Mustiatin, Neli
Nikla Iklima, Sudarto Notosiswoyo

quality of groundwater which can be
harmful for health. Further, residential
buildings that are built adjacently make it
difficult to detect water movement below
the surface. In this study, we map the

1Harita
2Research

Nickel Group

Group of Earth Resource Exploration,

Faculty of Mining and Petroleum Engineering,
Bandung Institute of Technology
3Independent

Hydrogeology Consultant

distribution of groundwater contaminated
by industrial waste using a non-destructive
geophysical

method,

the

Ground

Penetrating Radar (GPR), along with the
chemical analysis of water samples.
Ground penetrating radar is used aiming to
detect changes in the conductivity and
permittivity of the subsurface layer.
Contaminated

groundwater

is

characterized by the appearance of a large
amount

of

electromagnetic

signal

attenuation. The result of this study
indicates that there is contamination in the
location of research from the industrial or
factories area. The result of this study can
be used as suggestion for policy making,
determination

of

suitable

and

good

locations for water wellbore, as well as safe
location for the usage of groundwater.

Rare earth elements (REEs) and Ytrium are
naturally occurring trace elements in
groundwater.

REEs+Y

unique

and

chemically coherent behaviour, along with
their sensitivity are what makes them
useful as an efficient hydrogeological tools.
Because the REEs+Y typically behave
coherently, changes in the expected
patterns can lead to critical information on
the types of processes occurring within a
groundwater system. In this study, hydrogeochemical data including rare earth
elements, major ions from water samples,
and hydrogeological data investigation
around Loji-Karo lakes and springs, Obi
Island, North Maluku, Indonesia were
investigated. Groundwater flow pattern
shows that the water of Kawasi springs
could not clarify recharge source of the
spring water from Karo Lake or Loji Lake.

Hydrogeochemistry and dissolved rare
earth elements analyses for water rock

However, the REE graphs show that
Kawasi spring sample have the same
signatures with Karo Lake, while the REE
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element graphs from Loji Lake tend to

Inverse modelling is one of the techniques

contrast the Kawasi springs and Lake Karo.

in investigating the geochemical condition

Major ion analysis from Kawasi springs,

and its evolution as a consequence of

Lake Loji, Lake Karo, and surface water in

water-rock interaction. Contrast with

the upstream show that water types are

forward modelling, inverse modelling

classified as Ca-HCO3 type. The Ca-HCO3

require two observation points in a flow

type indicates that the composition of the

path to reconstruct and calculate its

water is still close to rainwater or does not

process. The change of the chemical

have long interaction with rocks. These

constituents

shows that origin groundwater from Lake

variability of the mineral in material

Karo to Kawasi Spring have relatively short

and/or base-rock. The material and base-

interaction with rocks (aquifer). It is

rock in a place can be delineated based on

suspected

that

groundwater

is

depended

with

the

flowing

the geomorphological units because they

through the fractures controlled by the

are one of the typical attributes of a

permeable fault structure. The presence of

landform. The aim of this research is to

the fault as a groundwater flow path is

identify and make a reconstruction of the

consistent with the results of the 2D

geochemical

resistivity values.

groundwater along a flow path with diverse

process

geomorphological

units

in

the
using

shallow
inverse

modelling technique. This research was
Reconstructing water-rock interaction

conducted in Kulonprogo, Indonesia that has

process in shallow aquifer using

diverse geomorphological units. Groundwater

inverse modelling in diverse

and mineral were sampled in each landform as

geomorphological units

primary data. The geochemical tool that was

Reinaldy Pratama Poetra1, Tjahyo Nugroho Adji1,
Langgeng Wahyu Santosa1, Nurul Khakim2
1Universitas

Gadjah Mada, Faculty of Geography,

Department of Environmental Geography
2Universitas

Gadjah Mada, Faculty of Geography,

Department of Geographic Information Science

used in conducting the inverse modelling is
PHREEQ which developed by USGS. The results
show that inverted modeling can reveal
information to determine the processes
responsible

for

changing the

chemical

constituents of groundwater. Also, each
geomorphological unit has a different response

Water-rock interaction is one of the natural

and magnitude in terms of the process that

geochemical

causes the variability of groundwater facies in

processes

affecting

the

chemical constituent of groundwater.

the study site.
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is low. Calculations of some ion ratios show

Poster Presentations
Evolution of groundwater in Bandung Soreang Basin in 2010 based on

value of Na+/Cl-> 1 and HCO3-/Cl->1 which
indicates that the origin of groundwater is
freshwater. The value of Na+/Cl-> 1

hydrogeochemical study and its

indicates the presence of silica weathering

controlling factors

or anthropogenic influences as a potential

Firdaus El Afghani, Muhammad Rahaldi Taher,

source of sodium in groundwater. Both

Riyan Nova Hartanto, Mellisa Andhita, Dasapta

calculation results of Chloro Alkaline Index

Erwin Irawan, Devito Pradipta

(CAI) I and II show negative value which

Department of Geological Engineering, Faculty of

indicate that Ca2+ and Mg2+ in the

Earth Science and Technology, Bandung Institute

groundwater are replaced by K+ and Na+

of Technology

derived from aquifer material. Based on

A hydrogeochemical study was carried out
on 40 groundwater samples in BandungSoreang Groundwater Basin in 2010 to
determine the evolution of groundwater.
Bandung-Soreang

Groundwater

Basin

covers Bandung City, Bandung Regency,
West

Bandung

Regency,

Sumedang

Regency, and Garut Regency. The lithology
of the study area is dominated by volcanic
rocks.

The

geochemical

facies

>Cl->SO42-, Ca2+>Na+>Mg2+ : HCO3->SO42>Cl-, Ca2+>Na+> Mg2+: HCO3-> Cl-> SO42-,
:

HCO3->SO42->

Cl-,

Na+>Mg2+> Ca2+>: HCO3->SO42-> Cl-, and
Na+>Mg2+>

Ca2+>:

HCO3->Cl-,

>

SO42-.

Chadha

diagram,

most

of

the

groundwater sample is classified as
recharging water (Ca-Mg-HCO3 type) and
the other is classified in the category of
Base Ion Exchange water (Na-HCO3 type).
The main factors related to the evolution of
groundwater hydrogeochemistry are the
interaction of water with aquifer material
and anthropogenic sources.

of

groundwater are Na+>Ca2+>Mg2+ : HCO3-

Na+>Ca2+>Mg2+

the

The

composition of groundwater is dominated
of Na+ and HCO3- which indicates the
interaction of groundwater with rocks in

Determining Batur Geopark recharge
area by using Deuterium and isotopes
of groundwater chemistry
Mohamad Sapari Dwi Hadian1, Hendarmawan1,
Satrio2, Taat Setiawan3
1Universitas
2Pair

Padjadjaran

Batan, Jakarta, Indonesia

3Geology

Agency, Indonesia

aquifer. Electrical conductivity ranges from
165 µS/cm to 1565 µS/cm thus it indicates
that the enrichment of salt in groundwater
162

Batur Volcano is situated at Bali Island with
high population growth, changes in public

Session 15
housing developing land toward the slopes

Hydrogeochemical

of

for

groundwater are studied in Ban Kham Bon

conservation. The Batur Volcano belong to

Landfill, NonTon Sub-District, Mueang

the

is

District, Khon Kaen Province, Thailand.

important for groundwater conservation.

The dividing edge between highlands and

Past studies on Batur Volcano have been

lowlands in this region are bounded by

based only on the conventional approach.

Phong River and local streams where are

Therefore, the accurate determination of

defined the groundwater divide of the

recharge area becomes a key factor for the

study area as the SS sub-basin, covering an

groundwater sustainability to support

area

Batur Geopark. The study objective is to

kilometers. Major ions and heavy metals in

determine of the recharge area by method

groundwater are compared to both wet

of combining geological setting, stable

and

isotopes

of

groundwater indicate mainly the Na-Ca-(or

groundwater. The study major result is the

Ca-Na)-Cl-HCO3 in wet season and also the

location of recharge area for Batur

Na-Ca-Cl-HCO3 and Na-Cl in dry season,

Geopark, which is Batur lake. The lake

which mostly reveals the mixing of

water flows to Tampak Siring and Manglid

groundwater,

area. The research also found where the

addition, heavy metals of iron, manganese,

water flow based on stable Isotope method.

cadmium,

The implication of this study is the

examined and obtained the results in the

Deuterium and Stable Isotope method can

average of 0.73, 0.64, 4.32, 0.146, and 0.145

be replicated for other groundwater

mg/L, respectively. Distribution of heavy

conservation studies on volcanic areas.

metals in the study area is related to flow

the

volcano

Batur

are

Geopark,

and

challenges
therefore

chemistry

it

content

of

dry

characteristics

approximately

seasons.

Water

except

lead,

53

and

Na-Cl

of

square

types

type.

chromium

of

In
are

direction of groundwater in mainly radius
of 500 - 1,000 meters from the center at
Hydrogeochemical groundwater

Ban Kham Bon landfill. Saturation index of

modeling in Ban Kham Bon Landfill,

quartz as a function of total dissolved

Mueng District, Khon Kaen Province

solids between 100 to 1,000 mg/L is

Sukanlayanee Saengsri, Thidarat Cotanont,
Sarunya Promkotra
Geotechnology, Faculty of Technology, Khon Kaen
University

mainly exhibited the supersaturation. It
can estimate that quartz is strongly
dominant in groundwater system and refer
to

sandstone

aquifer

Hydrogeochemical

in

this

characteristics

area.
of
163

Session 15
groundwater

are

MODFLOW

applied

model

to

for

the

Chromatography and Inductively Coupled

enhance

the

Plasma

Mass

Spectrometry)

sediments

(using

and

understanding of heavy metal transport.

suspended

The west area of Ban Kham Bon landfill

Fluorescence) had a fairly wide range.

X-Ray

shows the distribution of heavy metals

Allegedly the cause is due to anthropogenic

(lead and chromium) affected to the north

activities along the river flow. This study

and east stream. These heavy metals are

was conducted to find out the cause of

distributed to the west and the east of SS

chemical changes along the Citarum River

sub-basin.

flow. Major Ion analysis approach is
expected to answer this problem. But then,
it was found that there are “evolutions” of

Hydro-geochemistry evolution of water
and suspended sediment of upstream

major ion proportion along the river. To
strengthen

this

result,

Major

Oxide

Citarum River (Cisanti Lake to Saguling

Geochemistry analysis is also conducted

Reservoir)

which aims to determine the effect of river
sediment on the river's chemical quality.

Cipto Purnandi Septianto, Irwan Iskandar,
Muhammad Syukri, Abdul Havidz, Putri Aprillia
Research Group of Earth Resource Exploration,

Groundwater hydrogeochemical

Faculty of Mining and Petroleum Engineering,

assessment of the northern part of

Bandung Institute of Technology

Corfu Island, west Greece

Citarum River has a great influence on the
Eleni Zagana1, Stavroula Dimitriadou1,2, Nikos

lives of people in West Java by using it as a

Charizopoulos3 Anastasia Pyrgaki4

recreation facility, freshwater fishery,
crops irrigation, hydroelectric power plant,

1University

and other uses. It is feared that the

Hydrogeology

development of settlements and the
2 Hellenic

construction of factories on the banks of

chemical analysis from 18 sampling spots,
it was found that the distribution of the
concentration
contained
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of

ions
water

and

elements

(using

Ion

Open University, School of Natural

Sciences, Laboratory of Waste Management

the Citarum River will affect its water
chemical quality. Based on the results of

of Patras, School of Sciences,

Department of Geology, Laboratory of

3
4

Region of Sterea Ellada

Region of Peloponnesus, West Greece and Ionian,
Greece

Corfu island is located at Northwestern
Greece and is surrounded by the Ionian

Session 15
Sea. The island occupies 592 m2 and has a

dissolution of carbonate minerals and a

population

permanent

rapid recharge of groundwater while the

residents who inhibit mostly the coastal

hydrochemical type Ca-(Mg)-(Na)-HCO3-

areas. Corfu constitutes a popular tourist

(SO4)-(Cl) demonstrates the presence of

destination especially in summertime. The

Triassic breccia gypsum, ion exchange, and

geological formations of the island can be

dolomite dissolution. Saturation indices

classified into the Alpine range consisted of

(SI) are considered to be useful parameters

Ionian zone’s

which facilitate tracking the presence of

deposits

of

112.848

formations, Quaternary
Molasse

several common minerals in groundwater.

formations. The drainage system is rich

and

post-alpine

According to SI values, the groundwater of

although the landform of Corfu inhibits the

the study area is unsaturated in gypsum,

development

The

anhydrite and magnesite minerals and

hydrogeochemical conditions prevailing

saturated in calcite, aragonite and dolomite

the broad region of Northern Corfu are

minerals. The application of R-type factor

investigated and interpreted in the current

analysis employing Principal Component

study. The groundwater of the area

Analysis (PCA) led to a three-factor model

appears a neutral to slightly alkaline

which explains 80.21% of the total

character

variance of the collected data. It revealed

of

(pH

conductivity

large

basins.

7.1-7.8).

reaches

of

the intrusion and mixing of seawater with

4.300μS/cm around particular boreholes

groundwater recharged from limestones,

because of seawater intrusion attributed to

Dolomites, as well as the dissolution of

groundwater exploitation due to high

gypsum and anhydrite in the groundwater.

water

The

demand

summertime.

The

the

Electric
value

especially

during

relatively

elevated

concentrations of Calcium and Magnesium
are

aligned

with

the

presence

analysis

also

pointed

out

the

anthropogenic impact associated with
uncontrolled waste-disposal areas.

of

“Pantokrator” and “Vigla” limestones and
are attributed to the dissolution of calcite

Medicinal clays and natural springs:

and dolomite respectively. The presence of

The case of Lemnian earth and its

Sulfate is dictated by gypsum dissolution.

hydrogeochemical context

The increased concentrations of Na and Cl
in groundwater are derived from seawater
intrusion. The prevailing hydrochemical

Eleni Zagana, Eleni Koutsopoulou, Persefoni
Roumelioti

type, Ca-(Mg)-HCO3, indicates the karstic
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University of Patras, School of Sciences,
Department of Geology, Laboratory of
Hydrogeology

Natural medicinal clays used traditionally
by people in many regions are the subject
of considerable research on account of
their enduring ‘curing’ properties. This
paper highlights the role of natural springs
in the formation of the Lemnian Earth, a
medicinal clay from the island of Lemnos in
the N. Aegean, famed in antiquity and in use
for over two millennia. The island of
Lemnos, the site of volcanic activity in the
Late Miocene consists of igneous rocks
overlying shelf deposits. The study area is
characterized

by

the

presence

of

pyroclastic deposits (volcanic tuffs). In this
study, the hydrogeochemical parameters
characterizing the area’s springs and the
mineralogy of the clay material are
investigated. We argue that although the
lasting reputation of some medicinal clays
as therapeutic may have been built on
rituals and covert practices, these are likely
to represent alternative ways of expressing
the presence and /or enhancement of
hydro-geochemical parameters prevailing
at the locality of its extraction. Focusing on
the reactions between natural clays and
spring waters may offer an insight beyond
that of elucidating a particular ritual.
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affecting the local environmental quality,

Service of the Environment

especially indication of pollution of soil
containing
element.

Oral Presentations
Identification of heavy metal Cu and Cr
on paddy field affected from waste of
textile industry based on value of
electric conductivity. Case study:
Jelegong Village Rancaekek subdistrict
Eleonora

Agustine1,

Dewi Gusti Nur

Anesta1,

Dini

Fitriani1, Kartika H Kirana1,Yudi Rosandi1,
Muhammad Amir Solihin2, Anne Nurbaity2, and
Silvia Jannatul Fajar3, Wahyu Srigutomo4
1Geophysics

Department, Faculty of Mathematic

and Natural Sciences, Universitas Padjadjaran
2Soil

Science Department, Faculty of Agriculture,
University of Padjadjaran

3Global

Geophysics Research, Faculty of Mining

and Petroleum Engineering, Institute Technology
Bandung 4Physics Department, Faculty of

dangerous
Soil

heavy

contamination

metal
can

be

identified from changes in the character or
nature of the soil, one of which is the nature
of the soil electrical conductivity, and the
soil chemical content (containing heavy
metals). The research was conducted to
find out the distribution of soil conductivity
value using HUMA EC-01, and supporting
data

using

AAS

(Atomic

Absorption

Spectrophotometry)

method.

Measurements were carried out on dry
fields with 5 x 5 meter wide land area,
seven lines, and five

ground point

sampling. The results showed that the
range of conductivity values varied from
0.12

to

11.25

mmhos

/

cm.

The

conductivity data is supported by heavy

Mathematic and Natural Sciences, Institute

metal content data which is high above the

Technology Bandung

critical limit of> 2 ppm. The content of

Detection of Cu and Cr heavy metals
contents in wetland area exposed by textile
industry

waste

based

on

electrical

conductivity value has been done in
Jelegong Village rice field, Rancaekek
subdistrict, Bandung regency, West Java.
The research was conducted at an active

heavy metals Cu (copper) reached 4-4,7
ppm, and heavy metal Cr (chromium) as
much as 7-51 ppm. The analyzed data
provides a strong indication that the
wetland zone in the investigated area is
conductive and its pollution level is above
the critical limit.

rice field where the surrounding landscape
has been experiencing a conversion from
active rice fields into complexes of factories
and industrial areas. The condition is

Identification of geothermal potential
using satellite image and gravity data
with ESA-MWT (Energy Spectral
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Analysis-Multi Window Testing) filter

a vertical cross-section of the acceleration

in Marana, Sulawesi Tengah

of gravity can be produced so that it can

Destya Andriyana, Friska Agustina, Septiani Eka
Anjarwati

know the depth of the object of density
contrast.

Universitas Indonesia, Faculty of Science and
Mathematics, Department of Geoscience

Distribution of contaminated water

In geothermal exploration, an initial step is

using interpolation and public

needed before heading to the exploration

perspective on clean water in

stage, namely the exploration survey stage.

habitation around industrial area in

At this stage the mapping is done using

Cilincing

NDVI and LST satellite imagery to

Vindy Arinka Fitri, Iskandarsyah, Supriyanto

determine the geothermal potential area.
NDVI (Normalized Difference Vegetation
Index) is used to monitor the level of

Geophysics, Department of Geoscience, Faculty of
Mathematics and Natural Sciences (FMIPA),
Universitas Indonesia

greenness of a plant so that it can
determine the condition of vegetation in

Cilincing District has an area of 39.70

the area. While LST (Land Surface

square km with a population density of

Temperature)

determine

10151.94 people per square kilometer.

changes in surface temperature. Both can

Cilincing district area is used in various

be used to identify geothermal potential

ways such as settlement and industry.

zones as an initial step in exploration

Adjacent

settlement

surveys. In addition, the gravity method is

locations

allow

a geophysical method that can be used as

residents living in the surrounding area

supporting data in the exploration survey

due to waste produced. One of the bad

stage. The gravity method observes lateral

impacts is the disruption of water quality

variations in the density of subsurface. The

in the river and water below the surface. In

connection

the

addition, water contaminated by waste has

intrusion of heat from the subsurface that

the potential to mingle with sources of

makes the reading of the density value

clean water for denizens known to come

high. Because gravity data can only map

from wells / pumps and piped / PAM. The

density contrast laterally, therefore by

use of polluted clean water certainly causes

applying the MWA (Energy Spectral

disease in the wearer. These conditions

Analysis-Multi Window Testing) ESA filter,

contrast with Urban Planning. Distribution
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adverse
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impacts

on
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of contaminated water can be seen based

geothermal system. The result was also

on chemical data of river water using a tool

correlated to the Slamet geothermal

called water test kit with parameters such

systems, i.e. Guci and Baturraden, to know

as pH, conductivity, salinity, and TDS then

how non-volcanic and volcanic geothermal

processed into an interpolation map

systems can occur. The lithology of the

through ArcGis software. In order to

research

complete data, questionnaire data was

intercalation of sandstone and siltstone of

taken about public prespective on clean

the Halang Formation; it was resulted due

water. The results of data show that the

to turbiditic process in the bathyal

region needs to implement appropriate

environment. This sedimentary rock was

Urban Planning.

then intruded by pyroxene andesite during

area

is

dominated

by

Late Pliocene and covered by recently
alluvial deposit. Structural geology of the
Geology and geothermal prospect of

research area is dominated by nearly W-E

Bumiayu, Central Java, Indonesia

trend folds, WNW-ESE reverse faults and

Niniek Rina Herdianita1, 2, Indra Gunawan1,3,
Lindawati Sumpena1
1Department

and Technology (FITB), Bandung Institute of
Technology (ITB)
Research Group, Faculty of Earth Science and

However, the geochemistry study of the
major cations, anions and stable isotopes of
deuterium and oxygen-18, indicates that

Technology (FITB), Bandung Institute of
Technology (ITB)

like Guci and Baturraden in Slamet volcano.
surface discharged thermal water, i.e.

Volcanology and Geochemistry

3Geodynamic

manifestation is present as warm springs
having temperatures of less than 60°C, just

of Geology, Faculty of Earth Science

2Petrology,

NE-SW sinistral strike-slip faults. Surface

the geothermal system of Bumiayu differs

and

Sedimentology Research Group, Faculty of Earth
Science and Technology (FITB), Bandung Institute
of Technology (ITB)

from that of Guci and Baturraden in Slamet
volcano.

The

geothermal

system

of

Bumiayu seems not associated with the

The research area is about 20 km south of

volcanic

Brebes and about 10 km west of Slamet

structural

volcano, Central Java. Geological mapping

possibly separates these two geothermal

on the scale basis of 1:25,000, together

systems. The non-volcanic geothermal

with geochemical survey of thermal water,

system of Bumiayu is likely to have 3 small

was conducted in the research area to

reservoirs, i.e. Pengebatan, Buaran and

understand

Paguyangan reservoirs; all reservoirs are

the

occurrence

of

the

system

of

geology

Slamet;

regional

trending

NW-SE
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controlled by NE-SW and WNW-ESE faults.

background refers to a band of values

The

geothermometer

where anomalously high or anomalously

indicates that the temperature of the

low values are absent and it is identified by

reservoir fluid ranges from 120 to 140°C;

the upper and lower limits also known as

the geophysical survey indicates that the

threshold

reservoir lies at approximately 500 m

methods, to obtain threshold values, are

depth within sedimentary rock. The heat

discussed

source of the geothermal system is likely a

geochemical results from 336 subsoil

Late Pliocene andesitic intrusion, exposed

samples, which are collected from an

in NW of the research area.

orthogonal grid with a density of 1 sample

cation

Na/K

values.
after

Various

statistical

treatment

of

the

per km2. Since geochemical data are
strongly skewed, the
Distribution and geochemical

transformed

to

data are

improve

the

logdata

behaviour of Zn and Hg in Brunei

distribution and the threshold values

Muara, Brunei Darussalam

obtained from it. A series of heatmaps

Khairunnisa Nazirah Karim, Basilios Tsikouras,
Elena Ifandi, Chun-Kit Lai, Liyana Nadiah Osli,
Mohamed Ragab Shalaby, Md Aminul Islam

derived from these statistical treatments
include the distributions of Zn, Hg, soil pH,
moisture content. These are compared to
each other, as well as to the geological map

Physical & Geological Sciences, Faculty of Science,
Universiti Brunei Darussalam

Zinc and mercury are two elements that

of Brunei Darussalam and maps of land use,
in order to interpret the geochemical
anomalies in the District of Brunei-Muara.

may typically be used for exploration of ore
deposits, as well as for indices of pollution
from toxic metals in soils. Potential

Geo-environmental studies of artisanal

pollution may have severe adverse effects

small gold mining in Bunikasih area,

in the public health, therefore the levels of

West Java Indonesia

these

elements

must

me

frequently

monitored. Geochemical background and
threshold

values

have

been gaining

Idham Andri Kurniawan1, Mirzam
Abdurrachman1, Nurcahyo Indro Basuki1, Irwan
Meilano2, Adzkia Noerma Arifa1, Wildan Nur

popularity in geochemistry to identify
underlying anomalies present in the soil,
and such a research is lacking in Brunei
Darussalam.
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Generally,

geochemical

Hamzah1
1Department

of Geology, Bandung Institute of
Technology

Session 16
2Department

of Geodetic, Bandung Institute of

Muhammad Iman Luthfi, Izza Hayyu Hanani,

Technology

Thomas Triadi Putranto

Artisanal Small Gold Mining (ASGM) is one

Geological Engineering Department of

of the sources of mercury pollution in

Diponegoro University

Indonesia. The village of Bunikasih, located
50 km from Bandung, the capital city of
West Java, is one of the ASGM locations that
has operated since 1993. The Inhabitants
of Bunikasih village work as miners, and
tea and vegetable farmers. The present
studies

focus

on

geo-environmental

assessments to identify the pollution of
mercury in the village, especially in the
Cibaliung river. Soil, water, and tea leaves
samples were collected based on the
distance from the source. The results show
that the mercury contaminant in the soil is
higher than the water and tea leaves. Also,
the mercury contaminant in the soil
decreases with increasing distance from
the source. Some samples of water contain
mercury, but not detected in tea leaves.
Further social-economical research is
needed to help inhabitants fulfill their daily
needs.

Population growth is directly proportional
to an ever-increasing demand for clean
water as one of the primary necessities for
human life. In addition, this situation is
supported by the distribution of land use
which is dominated by plantation and
agriculture that might result in the
contamination, therefore, degrading the
groundwater quality. It is important to
conduct research related to groundwater
vulnerability in the area of Karangkobar
Groundwater Basin. The research aims to
determine the distribution of vulnerability
and vulnerability level utilizing SINTACS
method and provide recommendations
toward management efforts based on the
distribution of groundwater vulnerability
conditions. The SINTACS method can
generally be grouped into two, namely
Intrinsic Vulnerability Index and Specific
Vulnerability Index. This method uses
seven parameters: 1) Water Table Depth
(98

Groundwater vulnerability assessment
using SINTACS method and it’s
management recommendation, case
study: Karangkobar groundwater
basin, Central Java

observation

wells),

2)

Effective

Infiltration, 3) Unsaturated Zone, 4) Soil
Media, 5) Aquifer Characteristics, 6)
Hydraulic Conductivity (10 observation
wells) and 7) Topography. The analysis
result was validated with the spread of
nitrate

(NO₃₋)

concentration

which
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represents groundwater quality conditions

steep slopes exist. There are three causes

of the research area. Further analysis is

of landslide known, i.e. geological cause

carried out to provide management

including physical material and geological

recommendations for areas with a specific

structure; morphological cause and human

condition. Based on the SINTACS Analysis

cause such as excavation of slopes or legs,

Method, the research area is generally

slope loading, artificial vibration and water

dominated by vulnerability level of Very

leakage from infrastructures. There is also

Low – Moderate, with a total of 76.78% or

land movement due to earthquake. This

225,94 km² (Very Low: 24,93%; Low:

cause of land movement is seldom

30,47%; Moderate: 21,38%), while the rest

discussed although its occurrence in

23,22% is included in the level of High

Indonesia is believed to occur frequently.

(18,57%),

and

The effects of the earthquake on this type

Extremely High (2,77%). The SINTACS

of land movement can result in severe area

method showed a quite strong correlation

damage and massive loss of life and

(P = 0,59) with validation of nitrate

property. In this paper, we discuss slope

concentration data.

stability

Very

High

(1,88%)

calculation

based

on

some

methods, including a method that takes
seepage force into account during rainfall.
Analysis of soil slope stability due to

Finally, we analyse the influence of seismic

earthquake loading

loading to the slope stability value in form

Wahyudi W. Parnadi1, Agus Laesanpura1, Warsa1,
Widodo1, Djoko Santoso1, Katsumi Hattori 2
1Geophysical

2Graduate

of safety factor and its influence on
geophysical data.

Engineering Department, Institut

Linkage of rainfall and associated areal

Teknologi Bandung

damage (spread) in Chenab River Basin

School of Science, Chiba University

Slope stability denotes the potential of soil
covered slopes to resist and undergo

- Pakistan during 2014
Jahanzeb Qureshi, Ammara Khalid, Syed Amer
Mahmood, Amer Masood

movement. It is determined by the balance
of shear stress and shear strength. Due to
static as well as dynamic loading on slope

Department of Space Science, University of the
Punjab

can lead to landslide. Such a natural

The overarching goal of this study is to

phenomenon often occurs in Indonesia,

estimate and analyze the extent of flood

especially in the mountainous areas where

damages due to heavy rainfall in the

172

Session 16
Chenab basin using Remote Sensing/GIS

1Magister

techniques. The overflow in river due to
monsoonal

rainfall

and

snowmelt

contribution causes flood damages in the

of Regional Inovation, Faculty of

Pascasarjana, Universitas Padjajaran
2Research

Center for Environment, Engineering

and Geological Disaster, Universitas Padjadjaran

river basin. Flood estimation is an aspect of

North Bandung Area (KBU) holds a vital

hydrology that assesses the flood in a river

role and function to the surrounding area

system at a particular catchment. In the

because KBU is a water catchment area.

current investigation the extent of the flood

The West Java Provincial Spatial Plan

damage area over Chenab River Basin,

(RTRW) directs KBU as the Provincial

Pakistan has been calculated using satellite

Strategic Area (KSP) in the field of

images. The Landsat 7 images with 30m

environmental management. But until now

spatial resolution are used for the rainfall

the RTR document related to KSP KBU has

estimation over Chenab River Basin during

not yet been compiled. The Control of the

pre-flood, during flood and post flood time

KBU

scales. A complete mosaic of the study area

Governor's Regulation on the Guidelines

was taken by six consecutive images of

for the Control of the KBU as a Strategic

Landsat 7 and hence flood extent was

Area of West Java Province. But so far the

calculated using RS/GIS techniques. The

Spatial Planning (RTR) document related

rainfall data of various stations associated

to the KSP KBU has not yet been prepared.

with flood activity in Chenab River Basin

The spatial control of the KBU is currently

was taken from June till September, 2014

regulated by the Governor's Regulation on

in which the Sialkot station had greater

the Guidelines for the Control of the KBU as

impact on flood generation. Heavy rainfall

a Strategic Area of West Java Province.

leading to floods is related with the

Development carried out at KBU must pay

economic growth and flood hazards have

attention to the carrying capacity of the

substantial negative

environment, so that the spatial use

impact on GDP

economic growth of the country.

is

currently

governed

by

the

program that will be used as a regulation in
spatial planning documents has been based
on environmental carrying capacity. This

Study of environmental carrying

study aims to analyze the carrying capacity

capacity to make rules in spatial

of

utilization at North Bandung area

program recommendations to make rules

P. Samodro1, D. Muslim2, B. Muljana2

the

environment,

and

formulate

in spatial utilization at KBU. The method
used is the analysis of land capability, land
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suitability analysis, conservation index
analysis,

and

recommendations

preparation
for

spatial

of
use

programs. The method used is the analysis

1School

of Postgraduate, Universitas Padjadjaran

2Faculty

of Geological Engineering, Universitas
Padjadjaran

3Coordinating

Ministry for Maritime Affairs,

Jakarta, Indonesia

of land capability, land suitability analysis,
and

The high intensity of the earthquake on the

for

island of Lombok has increased in recent

spatial use programs. The results of this

times, with the main occurrence of the

study, KBU has the ability of land to be

earthquake on August 5th, 2018 measuring

developed as a cultivation area reaching

7.0 on the Richter Scale causing material

73%. While the results of land suitability of

losses experienced by the residents of

28.07% of the area that must be developed

Lombok island. The Government, in this

as a protected area, 54.44% can be

case, the Geological Agency has issued a

developed as a non-built cultivation area,

zoning vulnerability map to earthquake

and 18% can be developed as a developed

shock as a disaster mitigation effort. The

cultivation area. While the results of the

purpose of this study is to compare the

conservation index, land use in 2015 has

level of damages and losses in residential

reduced the function of conservation at

areas caused by 2018 August’s Lombok

various levels by 22.92%. It can be

earthquake and its distribution compared

concluded that space utilization programs

to earthquake-shocks zoning vulnerability

based on the carrying capacity of the

maps. The object of this research is to

environment are needed to prevent the

examine the number and value of the

decline in conservation functions in the

damage to the residential areas in

KBU.

Mataram, based on the Map of Potential

conservation
preparation

index
of

analysis,

recommendations

Earthquake,

Ground

Shaking

Hazard

(Microzonation) of Mataram City, West
Relationship between earthquake

Nusa Tenggara (2013). The parameter

vulnerability zone with damage and

used

related

to

this

loss level of earthquake impact (case

Microzonation

of

Earthquake

study: Mataram City, West Nusa
Tenggara)
Bambang Setyogroho1, Dicky Muslim2,
Hendarmawan1, Safri Burhanuddin3
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research

is

Shock

Hazards, divided into red-yellow-blue
zones.
In the superimposed process, the results of
the relationship between the houses of
residents that are at the zoning level of

Session 16
certain earthquake hazards, and the level

investigation in Banjaran Bandung,

of damage and loss of residential housing

West Java, Indonesia

due to the earthquake, are obtained. In
Selaparang district, there were 4,773

Wahyu Srigutomo, Elfitra Desifatma,
Prihandhanu Mukti Pratomo, Mohammad

houses amounted to Rp. 147.069 billion in

Heriyanto, Firman Iqro’ Bismillah, Saudiah

residential damage and those are in the

Mawaddah, Eleonora Agustine

red-yellow-blue

zones.

In

district,

were

3,774

there

Sandubaya
houses

amounted to Rp. 176.580 billion in
residential damage and those are in the

1Physics

of Earth and Complex System, Physics

Department, Faculty of Mathematics and Natural
Sciences, Institut Teknologi Bandung
2Department

of Geophysics, Faculty of

blue-red zones. In Mataram district, there

Mathematics and Natural Sciences, Universitas

were 1,972 houses amounted to Rp. 53.073

Padjadjaran

billion in residential damage and those are
in the red-yellow zones. In Cakranegara
district,

there

amounted to

were
Rp.

1,467

38.961

houses

billion

in

residential damage and those are in the
yellow-blue zone. In Ampenan district,
there were 1,181 houses amounted to Rp.
24,876 billion in residential damage, and
those are in the red-yellow zones. And in
Sekarbela district, there were 270 houses
amounted to Rp. 5.670 billion in residential
damage and those are in the red-yellow
zones. Considering the results of the
earthquake hazard zoning comparison to
the level of damage and loss of residential
housing, it can be concluded that the level
of the loss due to the residential damage in
Mataram City is not directly proportional
to the high potential hazard zone.
VLF-EM Data conversion into apparent
resistivity using the Hilbert Transform
and its application for shallow fault

Very Low Frequency Electromagnetic
(VLF-EM) is an inductive geophysical
exploration method that utilizes EM signals
at 15 - 30 kHz generated by an onshore
high power transmitter. In this method, the
signals can be estimated as real and
imaginary components of ratio between
vertical and horizontal components of
magnetic fields. The ratio is known as
tipper in magnetotelluric (MT) study.
Transformation of these signals into
apparent resistivity expression which is
physically more intuitive and informative
was carried by using the Hilbert transform.
Validity of the above transformation
scheme was tested by comparing the
transformed apparent resistivity values
with those of the resulted from the Very
Low Frequency Resistivity (VLF-R) or
shallow

MT

two-dimensional

finite-

element modeling. For the purposes of this
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study, the transformed apparent resistivity

associated with the warm and cold phases

values were then numerically inverted into

of the Pacific equator.Makassar Strait is the

a two-dimensional resistivity section. The

main route of Indonesian throughflow

above procedures were applied to the

(ITF) which brings masses of warm water

measured VLF-EM signals in Banjaran area,

to the Indian Ocean. Banda Sea is an area of

south of Bandung City in West Java,

the mixing of Pacific water masses that

Indonesia for identification of possible

enter through Halmahera Sea, Maluku Sea

existence of a shallow fault.

and Seram Sea.The main formulation of our
problem is how the pattern of water mass
distribution, temperature and salinity in

Comparison of water mass distribution

Makassar Strait and Banda Sea in the

patterns in Makassar Strait and Banda

thermocline layer, whether it has high or

Sea during El-Nino Southern Oscillation

low temperature and salinity values in the

(ENSO) in the periods of La Nina 2010

La Nina 2010 and El Nino 2015 periods.

and El Nino 2015

This study aims to explain the analysis of
the comparison of water mass distribution

Dewi Ayu Swastika1, Ainul Mardiah1, Sri

patterns of temperature and salinity in

Wahyuni1, Sakka1, Dadang Ahmad
Suriamihardja1, Muh. Alimuddin Hamzah

Makassar Strait and Banda Sea in the

Assegaf1, Dessy Berlianty2

thermocline layer of the La Nina 2010 and

1Geophysics
2Institute

Department, Hasanuddin University

for Marine Research and Observation,

El Nino 2015 periods. This study uses
model data that is temperature and salinity
which is downloaded in the Net Common

Ministry of Marine Affairs and Fisheries

Data File (NetCDF) format from the CMEMS
The physics processes of the ocean and the

(Copernicus

atmosphere that affect the properties of

Monitoring Service) page, which is monthly

water masses such as temperature and

data for 2010 and 2015 with a resolution of

salinity reflect the conditions of the mass of

0.25 degrees. The data is processed into a

seawater. Mainly, in Indonesian waters.

spatial distribution of temperature and

One of them is the interaction of

salinity using the Ferret NOAA application

Indonesia's climate with ENSO. El Niño

based on Linux Ubuntu. The results

Southern

a

obtained indicate that the temperature

phenomenon centered in the equatorial

distribution in Makassar Strait is higher

Pacific Ocean region that carries two

than Banda Sea because the core of the

phenomena, El Niño and La Niña, which are

Mindanao Current supplies a mass of water
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(ENSO)

is

Marine
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Session 16
to the south that passes through the
Makassar Strait so that ITF strengthens.
The variability of sea surface temperatures
in

eastern

Indonesia

will

follow

fluctuations in ITF during La-Nina period,
the strongest in 2010 according to Ocean
Nino Index data, sea surface temperature
will increase. The salinity value in
Makassar Strait is more varied than Banda
Sea in the La Nina and El Nino periods
because the pattern of water circulation
entering Makassar Strait is a component of
the ITF is the mass of water from the North
Pacific consisting of a high salinity of the
North Pacific Subtropical Water (NPSW)
and a low salinity of North Pacific
Intermediate Water (NPIW).
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open-pits to reserve water for solving that

Poster Presentations
Preliminary study of granitic rocks
exposed around abandoned tin mines
in Ban Rai area, Uthai Thani province,
Thailand: potential of environmental
impact

problem. Unfortunately, the previous study
found arsenic concentration in surface
water within the mine open-pits and
village water supply around this area.
Therefore, the villagers have concerned
surface

Thitiphan Assawincharoenkij, Phabmatha Sorn-

water

contamination

and
from

groundwater
heavy

metals,

arj

especially arsenic. This study may prove

Department of Geology, Faculty of Science,

the source of heavy metal contamination

Chulalongkorn University

and be useful for Thailand government,

Granitic rocks surrounding abandoned tin
mines in Ban Rai district, Uthai Thani
province,
investigated

central
for

Thailand

were

petrochemical

characteristics prior to the assessment of

especially,

Subdistrict

Organization,

Administrative

Department

of

Mineral

Resources (DMR), Department of Primary
Industries and Mines (DPIM) and Uthai
Thani Provincial Public Health.

the potential environmental impact of
these rocks. Collected rock samples from
the abandoned tin mines, will be studied
using a microscope to describe mineral
composition and textures. Furthermore,
advanced analytical techniques will be

Pan evaporation trends and
evapotranspiration interactions with
key environmental components in the
context of climate change: A review
Stavroula Dimitriadou1,2

applied for mineralogical and chemical
compositions. The objective of this study is
to demonstrate the characteristic of
granitic rocks and to assess environmental
impact in this abandoned mining area to
the related government agencies. Although
all of the tin mines in this study area had
been closed, the abandoned tin mines are
exposed surrounding this area. Because of
the water shortage in this area, the Local
Government has designed using these
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1University

of Patras, School of Natural Sciences,

Department of Geology, Hydrogeology Laboratory
2Hellenic

Open University, School of Natural
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Evapotranspiration
meteorological
importance

(ET)

parameter
participating

is
of
in

a
major
the

hydrological cycle and the surface energy
balance.

There

are

increasing

and

decreasing trends of ET globally, discussed

Session 16
along with Pan Evaporation and Reference

temperature warming, whereas in tropical

Evaporation

forests ET plays a rather beneficial role by

sensitivity

to

key

environmental variables. The evaporation

reducing

paradox (between global warming and the

moderating flood risk in wet season. ET is

reported decrease in pan evaporation) in

a

numerous countries mostly until early

groundwater

1990s can be approached via phenomena

minimum

such as wind stilling which relates to

groundwater level appeared to be a robust

surface roughness, global dimming and

predictor of annual ET for peatlands in

brightening, while anthropogenic footprint

Southeastern Asia. In semi-arid to arid

also accounts for the deterioration of the

areas increases in ET have implications on

aforementioned phenomena. ET has been

water availability and soil salinization. ET

proved to be the meteorological parameter

changes and impacts after a wildfire can be

most affected by human activities since up

substantial for the hydrological cycle and

to 90% of actual evaporation increase in

for groundwater recharge if a canopy-loss

the last decades was found to be

threshold

anthropogenic.

Ambient

air

excess

major

factor
level

mean

is

humidity
which
and

thereby

determines
quality.

value

of

The

monthly

surpassed.

Those

pollution

consequences are site-specific and post-

(aerosols, CO2 emissions), urbanization

fire ET rebound seems climate and fire-

and industrialization of previous decades,

severity dependent. In cases of high fire

large constructions (dams, dense and high

severity in Southern Europe ET has

urban buildings) and extended agricultural

reached its pre-fire levels after up to 11

land cover with intensified production

years. This study sets ground for turning

techniques (extended irrigation and no till

ET into a useful tool for scientists, water

and fallow practices) are associated with

managers and policy-makers.

substantial changes in ET rates. ET
participates
governed
conditions
difficult.
common

in
by

complex
local

thus

generalizations

However,
behaviors

interactions

processes

environmental

could

in

some
of
be

are

The role of leadership to manage the
good mining practice for

settings

environmental protection, case study

hydrological

coal mining site in Loa Janan district,

detected.

Mediterranean Climate Regions appear
vulnerability to the foreseen increase in ET,
aggravated by precipitation shifting and air

Kutai Kartanegara regency, East
Kalimantan, Indonesia
Evi Haerani1,2, Dicky Muslim3, Ghazi O Muslim2,
Agus W Oscar3, Nur Hamid4
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1Faculty

of Geological Engineering, Universitas
Padjadjaran

2Postgraduate

could minimize the problems of soil

Program of Management,

contamination, deforestation, air pollution,

University of Pasundan
3Research

Center for Environment, Engineering

and Gelogical Disaster, Universitas Padjadjaran
4STTMI

after the extraction of coal in the field. GMP

School of Mineral Technology Indonesia

etc., which arise during mining process or
when mine closure. Data shows that strong
leadership from the management of
company is highly needed to support the

Concerns of environmental protection
currently

arise

in

East

Kalimantan

Province after the central government of
Indonesia announced a decision to relocate
its capital to Kalimantan Island. This
province has been chosen as the future
capital despite the fact that there are

GMP. The principles and applications of
strong leadership include safety concerns,
maintaining order and hierarchy, working
comfortability, etc. These findings are
important
relocate

when
the

spatial

capital

is

planning

to

implemented

someday in the near future.

problems of environment due to extensive
mining of coal. On the other hand, the
principles of good mining practices (GMP)
are executed by mining companies and
supervised by government. This paper is
aimed to highlight the role of leadership

Role of policy of spatial planning in
control of environmental problems in
the central level of industrial leather in
Sukaregang - Garut district

management to maintain GMP in coal mine
site

for

supporting

environmental

protection. Methodology in this study
consists of survey of locations, depth
interviews with managers and coal mining
workers

as

well

as

questionnaires

distribution among coal miners. From this
study, results show that GMP usually
becomes

reference

of

planning

and

execution of mining activities though there
are necessary adjustments in the field.
Respondents and interviewees generally
agreed that GMP leads to protect the
environmental functionality during and
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Lukmanul Hakim, D. Muslim, Budi Muljana

Sukaregang's tannery industry center is
located in Garut Kota District, Garut
Regency, West Java. This center has been
growing since the 1920s which occupies a
land area of approximately 790,000 m2 or
around 79 hectares. The Sukaregang
Tannery
craftsmen

Industry
who

Center

have

has

grown

up

395
in

residential neighborhoods. Normatively
the industrial center area is in accordance
with the allotment of space as mandated in
Perda No. 29 of 2011 concerning Garut

Session 16
Regency RTRW article 36, even as a

1Universiti

Brunei Darussalam, Faculty of Science,

Physical & Geological Sciences

medium scale industry, but in the field

2Universiti

many problems occur, especially related to

Teknologi PETRONAS

the problem of chemical waste resulting

Copper (Cu), iron (Fe) and nickel (Ni) are

from tanning the skin. This paper is aimed

heavy metals, which may affect plant

to determine the role of spatial planning in

growth and human health in high doses.

controlling environmental problems in the

These metals can be found naturally in the

Sukaregang leather tanning area - Garut

Earth’s crust but are often enriched in the

Regency.

in this study

soil as the result of anthropogenic

consists of descriptive analysis using

activities. The enrichment is in part due to

secondary data and applicable laws and

the metal’s tendency to be strongly

regulations. Results of study shows that

adsorbed on clays, which can be found in

although Garut Regency already has a

abundance in the Brunei-Muara district.

Regional Regulation on RTRW, the RTRW

Assessing the concentrations of these

has not yet implemented the spatial

metals might help to monitor potential

planning directives as mandated in Law No.

polluted sites with conspicuous benefits

26 of 2007 concerning Spatial Planning. It

for the public health. For this study, we

can be concluded that the function of

have collected 336 subsoil samples from

spatial planning in the Sukaregang area is

the

not optimal, especially relating to the

predefined grid of one sample per km2.

control of spatial use, such as the disposal

Geochemical background and threshold

of chemical liquid waste directly into

values need to be determined first, in order

rivers, until now there has been no control.

to distinguish potential problematic areas.

Methodology

Brunei-Muara

district

using

a

Geochemical background refers to a range
of

values

which

do

not

contain

Distribution and potential

anomalously high or anomalously low

contamination sources of copper, iron

values while the threshold refers to the

and nickel in Brunei-Muara, Brunei

upper and lower limits of the geochemical

Darussalam

background. Several statistical methods

Khairunnisa Nazirah Karim1, Remaal Raaj Kristen

were employed in this study including

Samy2, Imran Muharom2, Ahmad Irfan Ahmad

mean ± 2 standard deviation, median ± 2

Zairil2, Basilios Tsikouras1

median absolute deviation, Tukey’s inner
fence, cumulative probability plots, 95th
percentile and 98th percentile to identify
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the

threshold

values.

Heatmaps

are

uncontrolled

release

CO2

from

Among

many

anthropogenic

the spatial distribution of these elements

options to overcome this anthropogenic

and the geochemical anomalies. The

CO2 emission problem, geological CO2

elemental heatmaps are also correlated

sequestration has been identified as the

with various thematic maps (e.g. soil pH

most

heatmap, land use map and geological map

consideration

of Brunei Darussalam) to identify and

lifetime, availability of storage sites and

determine the potential contamination

environmental factors. Geological CO2

sources of these metals. This study may

sequestration is governed by the trapping

enable to elaborate an environmental

mechanism to store and permanently

monitoring and remediation plan to

isolate the CO2 from the atmosphere, in

prevent PTEs to accumulate in toxic

which

amounts.

suggested as the safest and permanent
form

sources.

of

generated using a GIS software to illustrate

workable
of

mineral
of

CO2

option

after

economic,

trapping

has

sequestration.

due

storage

been
Basalt

formations are identified as a promising
Dissolution rate of basaltic rock

prospect to sequester CO2 through mineral

samples using static batch experiment:

trapping due to the presence of high Ca2+,

potential for mineral CO2 sequestration

Mg2+, and Fe2+ rich silicates. Here, we
report the mineral carbonation potential of

M Zuhaili Kashim1, Haylay Tsegab

Kuantan Basalt, from the east coast of

Gebretsadik2, Zainol Affendi Abu Bakar3
1

Peninsular

Department of Gas Sustainability Technology,
PETRONAS Research Sdn Bhd

2Southeast

Asia Carbonate Research Laboratory,

Department of Geoscience, Universiti Teknologi
PETRONAS
3Department

of Gas Sustainability Technology,

Globally, the greenhouse effect is taken as
serious alarming environment issue that
may lead to a series of disastrous
consequences. An increase in greenhouse
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is

majorly

attributed

were

to

the

Kuantan

Basalt

characterized

using

advanced microstructure and mineralogy
characterization methods in order to
evaluate the efficiency of the rock for
mineral carbonation. Based on these
characterizations,

PETRONAS Research Sdn Bhd

gases

samples

Malaysia.

the

Kuantan Basalt

contains the stated cation rich silicate
minerals, making it a favorable feedstock
for CO2 mineral sequestration. In addition,
mineral carbonation potential is attributed
to the silicate mineral dissolution rate. In
order to describe the dissolution reaction

Session 16
of

basalt

during

CO2-water-rock

collected

from

inactive

sites

were

interaction, static batch experiment was

subjected to geochemical, mineralogical

conducted for 120 hours at different

and textural analyses. Conventional ARD

temperatures (100°C and 150 °C). The

prediction utilizes static geochemical tests

static batch experiment study of basaltic

such as C and S analyses to classify waste

rock samples showed a rapid dissociation

rocks based on their Net Acid-Producing

of

The

Potential (NAPP). Generally, NAPP values >

dissolution of divalent metal cations was

cations

0 indicate potential for acid production,

shown to be enhanced with temperature

whereas those less than 0 are non-acid

except for iron. The dissolution of cations

producing.

in

these

within

120

conditions

hours.

showed

In

this

study,

we

used

higher

transmitted and reflected light microscopy

potential for in situ mineral carbonation in

to complement the results of geochemical

Kuantan Basalt.

analyses, and recognize textural and
mineralogical

differences

between

potentially acid-forming (PAF) and nonMineralogical and textural indicators in

acid forming (NAF) waste rocks from the

assessing the acid-producing

deposit. Results showed that PAF samples

characteristics of waste rocks in the
Masbate gold deposit

are

characterized by

pyrite as

the

dominant or the only sulfide mineral, with

Camille Austine Muyco1, Maria Ines Rosana
Balangue-Tarriela1, Cleodette Lagata1, Genn
Russell Abad2, Mark Khedar Monroid2

minor or absent oxides and carbonates.
Samples with the highest NAPP values
correspond to at least 10% pyrite content.
Other sulfides such as chalcopyrite and

1National

Institute of Geological Sciences,

Velasquez St., University of the Philippines
2Filminera

Resources Corporation, Fourth District
Philippines

sphalerite may occur in trace amounts, and
usually as fine inclusions in pyrite grains.
In terms of morphology and texture, pyrite
may

occur

as

equant,

euhedral

Acid rock drainage (ARD) is the acidic

disseminations,

leachate produced from the oxidation of

veinlets. In contrast, NAF samples have low

sulfide-bearing rocks, and represents one

(<4%) sulfide content, with hematite and

of

the

mining

industry's

largest

as

the

aggregates

dominant

or

as

magnetite

as

environmental impacts. To characterize

minerals.

These

the acid-producing potential of waste rocks

contain calcite, usually as veins or as

in the Masbate Gold Deposit, samples

alteration, with the lowest NAPP values

samples

opaque

commonly
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corresponding to at least 15% calcite.

planet, and hence their preservation is

When sulfides are present in NAF samples,

essential due to their role in mitigating

they are usually a mixture of pyrite and

global climate change. Moreover, peatlands

chalcopyrite that are juxtaposed with each

comprise

other or with the oxides. Based on the

environments and biodiversity, which

results of this study, the mineralogy of the

provide

opaque minerals appears to be the main

Inadequately

factor that influences the NAPP value. For

vulnerable to wildfires, as evident in parts

future endeavors, we recommend the use

of Southeast Asia. These wildfires are

of additional geochemical tests such as

catastrophic

Electron Probe Microanalyzer (EPMA) to

continue

investigate chemical differences between

extinguishing underground peat fires is a

pyrites in PAF and NAF.

strenuous

ecologically
crucial

ecosystem

managed

because

burning
task.

important
services.

peatlands

peatlands

often

underground
Southeast

are

and
Asia

accommodates the largest tropical peat
deposits in the world, which are estimated
The geological significance of the

to occupy an area of about 23 million

Southeast Asia peatlands: A review

hectares, mainly characterised by steep

Muhammad Syazwan Omar1, Rahayu Sukmaria
Sukri2, Elena Ifandi1,3, Basilios Tsikouras1
1Physical

and Geological Sciences, Faculty of

Science, Universiti Brunei Darussalam
2Environmental

and Life Sciences, Faculty of

Science, Universiti Brunei Darussalam
3Section

of Earth Materials, Department of

Geology, University of Patras

margins and are mostly rainwater-fed. The
peatlands occurring in this region are
primarily located in the coastal lowlands of
the island of Borneo, west Malaysia, east
Sumatra, the island of New Guinea and
southeast Thailand. Brunei Darussalam
includes some of the most pristine and
undisturbed tropical peatlands worldwide,
thus making them important sites for case

Peatlands form in a broad range of
latitudes on Earth from the accumulation
and burial of organic matter under
anaerobic conditions. They are typically
related to wet climates and poorly drained
areas, and they can develop up to several
meters thick. Peatlands are thought to be
the largest natural carbon stores on the
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studies. Climate, annual rainfall and
temperature

conditions

are

similar

throughout Southeast Asia, and therefore
the peatlands of Southeast Asia display
very similar characteristics and evolution.
These peatlands are predominantly found
in Indonesia, accounting for up to 70% of
the total peatland areas in the region, with

Session 16
a thickness reaching up to 20 m. This paper

Alexandroupoli,

reviews and compiles previous peatland

combination

studies from these areas and aims to

environmentally friendly mineral raw

provide a comprehensive background for

materials such as sterile aggregates

future research. Peatland studies should

(serpentinite, andesite), industrial rocks

focus on the detailed study of their

(magnesite), other natural and organic

stratigraphic

structures,

Greece)
of

by

using

economically

a

and

physical

materials (peat and biochar) in a new

properties, hydrogeological regimes and

experimental electric device. The basic

paleoecological

Such

concept for the construction of the

to

experimental electrical device was the

monitoring and determining the threats of

simulation of a standard continuous water

peatlands, and hence to facilitate raising

recirculation system of the treated acidic

awareness of the importance of these

runoff, in filters with a combination of

valuable ecosystems, which are boundless

mineral raw materials. The filters were

in their geo-heritage value.

filled with certain percentages of the

investigations

information.
would

contribute

selected

mineral

raw

materials.

Furthermore, 50 liters of waste water from
Remediation of pH values and removal

the pit lake of Agios Philippos were placed

of Cu from Agios Philippos Kirkis mines

into the experimental device. From the

using a new experimental electric

beginning of the experimental process

device using low cost mineral raw

periodic measurements of pH values of

materials

water were made. During the experimental

Petros Petrounias1, Aikaterini Rogkala1,
Panagiota P. Giannakopoulou1, Paraskevi
Lampropoulou1, Basilios Tsikouras2, Konstantin
Hatzipanagiotou1
1University

of Patras, School of Natural Science,
Department of Geology

2Universiti

Brunei Darussalam, Faculty of Science

process, sporadic samples of water were
taken for geochemical analysis which took
place

after

the

completion

of

the

experimental process. In the experimental
electrical device, the combined use of
mineral raw materials such as serpentinite,
andesite, magnesite, peat and biochar as
remediation agents of the acidic effluents

This study focuses on the remediation of

of the selected lake with continuous water

the pH values as well as on the removal of

circulation, was evaluated. Regarding the

toxic load of Cu from pit lakes from Agios

pH adjustment, the experimental device

Philippos

was particularly effective. This happened

Kirkis mines (southern of
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due to the participation of magnesite and

3Faculty

of Geological Engineering, Universitas
Padjadjaran

serpentinite which were very effective in
pH remediation. Serpentinite may release
magnesium ions while also engaging more
H+. The increase in pH could attributed

4Pusat

Penelitian Geoteknologi, LIPI

5Faculty

of Geological Engineering, Universitas

6Faculty

of Geological Engineering, Universitas

Padjadjaran

mainly to the adsorption of H+ cations on

Padjadjaran

the surface of serpentine crystals as the
structure of serpentine consists of silicon
tetrahedral which is combined with
magnesium. The results of the water
geochemical analysis during the 7-day
operation of the device suggest that the
referred combination yielded satisfactory
results with respect to the remediation of
the removal of Cu. The concentration of Cu
was strongly reduced by raising pH values
from 3 to slightly above 4.5, which is
attributed to both the selective Cu
adsorption

of

mechanically

affected

serpentine and the increase in pH.

Government efforts in revitalizing the
Upper Citarum watershed in the Gunung
Wayang, Bandung Regency, West Java
Indonesia through the Citarum Harum
program, namely reforestation by land
management, fruit plant nurseries. The
purpose of this paper is to look at the
achievement

of

the

Citarum

Harum

program, with an inventory of land
physical resources with their attributes
including

physical

and

chemical

properties. This research methodology
uses an exploratory method approach. Soil
test results for 3 (three) research sites with
0-25 cm sampling depth, the sample code

Achievement of 2 years of Citarum
Harum program planning for land use
in Citarum River catchment area, case
study of Gunung Wayang, Bandung
regency, West Java, Indonesia

"Tm" for soils near springs shows sandy
soil texture 47%, dust 47% and clay 6%,
criteria for sandy loam. For the sample
code "Tb" for base/medium soil nursery
shows 52% sandy soil texture, 40% dust,
clay 8% clay criteria. For the sample code

A Priswantoro1,2, D Muslim3, A Tri Mursito4, B.

"Tk" for sloping land it shows a texture of

Mulyana5, N Sulaksana6

63% sandy soil, 35% dust, clay 2% sandy

1Bureau

For Financial Planning, Lembaga Ilmu

Pengetahuan Indonesia, Jakarta, Indonesia
2Study

Programs of Regional Innovation,

Postgraduate School, Universitas Padjadjaran
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clay criteria. In conclusion, the land
analysis will help with land use planning
analysis in terms of the achievement of the
Citarum Harum program.
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related to granitoid-related mineralization.

Application and Information

Such mineralization is widely spread in

Technologies in Geosciences

Indonesia, mainly in the “tin islands” of
Bangka and Belitung. as tin associated
minerals, including zircon, monazite, and

Oral Presentations

xenotime.

This

research

aimed

to

Identification of rare earth element-

implement reflectance spectroscopy for

bearing minerals using reflectance

the identification of REE-bearing minerals

spectroscopy on samples from alluvial

in samples from several alluvial tin mines

tin mines in south Bangka, Indonesia

in South Bangka. Reflectance spectroscopy

Arie Naftali Hawu Hede1, Muhammad Anugrah

was carried out for samples consisting of

Firdaus2,

alluvial

Mohamad Nur

Heriawan1,

Ichwan Azwardi
1Earth

Syafrizal1,

Resources Exploration Research Group,

Faculty of Mining and Petroleum Engineering,
Engineering Master Program, Faculty of

Mining and Petroleum Engineering, Institut
Teknologi Bandung
3PT

deposits,

tailing,

and

tailing samples were divided into three
differently sized fractions: +48, +100, and 100 mesh. The spectral reflectance data

Institut Teknologi Bandung
2Mining

tin

concentrate. Furthermore, the alluvial and

Lubis3

were acquired using the Analytical Spectral
Devices

FieldSpec4

in

a

laboratory

condition. The resulting reflectance data

Timah

were smoothed using the Savitzky-Golay

Mapping of potential rare earth element

filter method to reduce the noise, which

(REE) areas is important and innovation in

occurred at ~350–400 nm, after which the

mineral exploration is needed to improve

final graphs were analyzed with SPECMIN

its capability to detect potential REE areas.

software, which integrates with the USGS

As a non-destructive and fast method,

spectral library for mineral interpretation.

reflectance spectroscopy via a spectral

Moreover, the results were validated using

response is promising. It is well known that

microscopic

the reflectance spectra signature for REE-

diffraction for mineral identification and

bearing minerals can be identified in

element

visible-near

nm)

minerals were identified as quartz and clay

portions; however, identification of the

minerals, and the ore minerals were

presence of these minerals in either soil or

identified as cassiterite, zircon, ilmenite,

rocks requires further analysis. The

monazite,

occurrence of REE in Indonesia is mostly

minerals. REE-bearing minerals, such as

infrared

(400–1100

observation

analysis.

xenotime,

The

and

and

X-ray

rock-forming

iron

oxide
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zircon, monazite, and xenotime, were more

demands of the time. In the current

commonly found on the tailing and

research we have used GIS/RS techniques

concentrate samples, while a small amount

for land modeling that has not only made

was identified on alluvial samples. The

the land records management easier but

spectral response parameters, including

safe as well. The basic purpose of this

absorption, position, and depth, indicated

investigation is to introduce a GIS-Land

the presence of these minerals. The key

Information System (LIS) based method for

wavelengths included 480, 490, 525, 580,

precise extraction of village boundary from

650, 670, 740, 800, 815, 915, 980, 1,000,

revenue Massavi Maps. In this research

1,120, and 1,140 nm. Finally, this data can

there is a comparison between three

be used as the basis for REE mapping via a

different

methods of

remote sensing method, particularly in

revenue

massavi

South Bangka and Indonesia in general.

completely different from each other. The

registration

maps,

which

of
are

use of this technology will make the
transfer of land record to computer
Precise extraction of village boundary

precise,

cheap

and

quick.

Accurate

from revenue Massavi Maps using

measurement of land and analysis on the

GIS/RS techniques

land would be easy which provides the key

Amer Masood, Danial Tahir, Rana M Sohail Aslam,
Syed Amer Mahmood, Jahanzeb Qureshi

for the development of a modern LIS. This
method is simple, user friendly and the
implementation

Department of Space Science, University of the
Punjab

stages

suggest

the

involvement of Patwari with LIS as well to
have good outputs.

Pakistan economy is chiefly based on
agriculture, but the revenue generation
assessment system is approximately more

Implementation of energy spectrum

than two hundred years old. It is based on

analysis-multi window test method for

the

cadastral

and

traditional

land

determination of subsurface rock

registration maps in paper layouts that

layers in Tangkuban Parahu mountain,

finally relies on the assessment of local

West Java

land

administrator

“Patwari”.

This

conventional and traditional system has
many flaws and irregularities and at the
same time it does not meet up the current
188

Tri Haryanto Soleh Atmaja, Ratna Pertiwi, Friska
Agustina, Nikita Christina,
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Geoscience Departement, Faculty of Mathematic

from ESA-MWT interpretation can show

and Natural Science, Universitas Indonesia

Paleo-mountain of Sunda Crater and shows

A study located in Tangkuban Perahu
Mountain has been conducted to measure
the subsurface rock discontinuity. The
deeper rock layers commonly have higher

shape and position of heat source below
Tangkuban Parahu Mountain. This study is
good for preliminary study of geothermal
prospect site remotely and widely.

density contrast compared with its upper
layers, thus are sensitive to the gravity
measurement as geophysical method. This
study

uses

International

Gravimetric

Bureau (BGI) gravity satellite data which

Geothermal potential analysis in Sajau
region, North Kalimantan, with remote
sensing method using Landsat-8
satellite imagery and fault fracture
density

called Global Gravity Model plus (GGM+)
and U.S. Geological Survey’s Landsat 8 for
determining

the

Land

Surface

Temperature (LST) to estimate heat source
rock position below surface. GGM+ gravity
data obtained as free air gravity data, using

Indra Maulana, Dian Abby Yoga, Felix Mulia
Hasudungan Sihombing, Dyah Nindita Sahdarani
Universitas Indonesia, Faculty of Mathematics
and Natural Sciences, Department of Geosciences

2.670 kg/L average rock density to obtain

Geothermal is considered as a sustainable

Simple Bouger Anomaly (SBA) that can be

energy source in Indonesia. Indonesia has

interpreted

Spectrum

high potential in geothermal as a result of

Analysis-Multi Window Test (ESA-MWT)

Indonesia’s tectonic setting which is

method with cross line that centered on

influenced by the subduction of 3 main

anomaly of LST and get layers with depth

tectonic plates such as the Eurasian plate,

that shows layers form from density

the Australian plate and the Pacific plate.

similarity. Land Surface Temperature is

Ministry of Energy and Mineral Resources

obtained from processing of Band-10 to get

of Indonesia estimated that Indonesia held

anomaly temperature as manifestation of

27,000 MWe potential in geothermal

geothermal activity that is confirmed with

energy.

Normalized Difference Vegetation Index

potential and the growing of energy

(NDVI) that is obtained from processing of

demand, further analyses are needed to

Band-4 and Band-5 in Landsat 8 . Anomaly

find out the potential of geothermal energy

of LST shows position of Domas and Ratu

in underexplored regions. Sajau region

Crater in high land of Tangkuban Perahu

located in East Tanjung Palas, Bulungan

Mountain. Layers of rocks that obtained

Regency,

using

Energy

Based

North

on

the

considerable

Kalimantan,

held

a
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geothermal

potential

with

surface

LANDSAT-8 satellite imagery and fault
fracture density

geothermal manifestation temperature of
90.1° C (Ministry of Energy and Mineral
Resources, 2017). This area required
further analyses to confirm its potential as

Dian Abby Yoga, Indra Maulana, Felix Mulia
Hasudungan Sihombing, Dyah Nindita Sahdarani

a viable energy source. Analyses in this

Universitas Indonesia, Faculty of Mathematics

study uses remote sensing methods,

and Natural Sciences, Department of Geosciences

satellite imagery data processing from

Geothermal energy is an alternative energy

LANDSAT-8 OLI in ArcGIS 10.7 software

for non-renewable fossil energy sources.

and fault fracture density. The processing

Indonesia’s location is influenced by the

combined several bands from LANDSAT-8

subduction of 3 main tectonic plates of

OLI to observe parameters such as

Eurasian plate, Australian plate and the

vegetation index, altitude, and surface

Pacific plate. This resulted vast volcanic

temperature,

area that held high potential for volcanic

which

resulted

to

the

distribution of heat zone in surface area

type

and its association with geothermal

electrical energy in the future. Based on the

manifestation that has been found. The FFD

energy

method uses Digital Elevation Map (DEM)

geothermal resources and exploration are

data from Shuttle Radar Topography

needed to find out the potential energy

Mission (SRTM) and processed in ArcGIS

from geothermal areas in Indonesia. One of

10.7 software, this method is used to

the geothermal potential areas is Dondang

determine permeable zones by interpreted

region. Based on the 2017 Indonesia

highly fractured zones. Ultimately, this

Geothermal

study

the

geothermal prospect is located in East

distribution of surface temperature and

Kalimantan, which has 2 geothermal

permeable zones. The result of the

manifestations with temperatures ranging

comparison between surface temperature

from 41-55 °C. Further analysis is required

and permeable zones is a geothermal

to delineate geothermal potential area to

potential map in the area.

ensure if the area can supply the main fuel

is

intended

to

acquire

geothermal
demand,

sources
further

Potential

to

supply

analyses

Book,

of

Dondang

for electricity energy generator. Analysis
that is used in the study area uses several
Geothermal potential analysis in

studies; remote sensing using LANDSAT-8

Dondang Region, East Kalimantan, with

OLI satellite imagery data processing

remote sensing method using

which combined several bands using
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ArcGIS 10.7 with parameters such as
vegetation

index

(NDVI),

surface

temperature, and altitude. It is used to map
the

distribution

of

land

surface

temperatures associated with geothermal
manifestations around the area. Fault
fracture density (FFD) method is also used
to determine highly fractured zones to
delineate

permeability

zones

in

geothermal potential areas which utilizes
digital topography data (DEM SRTM) and
then processed with ArcGIS 10.7 to
produce fracture density map. This study
aimed to obtain the distribution of land
surface temperature and permeable zones
as preliminary analysis of geothermal
potential in the area.
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distribution by

Poster Presentations
Application of multi data and multi
techniques remote sensing for
development planning at Universitas
Padjadjaran Cintaratu

overlaying

vegetation

density with elevation. Digital Elevation
Model (DEM) with D8 algorithm analysis is
used

to

obtain

surface

and

selecting

identifying

run-off
the

by

most

significant decrease in each cell as the

Risya Fauziyyah1, Muhammad Aufaristama2,

direction of flow. The result of this study

Cipta Endyana3, Irwan Ary Dharmawan1

shows a good correlation between remote

1Department

2Institute
3Faculty

of Geophysics, Universitas

sensing data and development planning

Padjadjaran

master

plan

at

Unpad

Cintaratu.

of Earth Sciences, University of Iceland

Universitas Padjadjaran (Unpad) Cintaratu

of Geological Engineering, Universitas

is a new campus that is still in development

Padjadjaran

phase. The geological study of this area

Universitas Padjadjaran (Unpad) Cintaratu

revealed that this area is dominated by

is a new campus that is still in development

limestone. Our study is focusing on multi

phase. The geological study of this area

satellite and multi techniques based

revealed that this area is dominated by

remote sensing to assess the development

limestone. Our study is focusing on multi

planning at Unpad Cintaratu. Remote

satellite and multi techniques based

sensing is one of the efficient methods for

remote sensing to assess the development

development planning. Sentinel 1 with

planning at Unpad Cintaratu. Remote

Interferometry Synthetic Aperture Radar

sensing is one of the efficient methods for

(InSAR) technique is used to obtain surface

development planning. Sentinel 1 with

displacement by analyzing the phase

Interferometry Synthetic Aperture Radar

difference of two waves originating from

(InSAR) technique is used to obtain surface

one object. Worldview 2 with Normalized

displacement by analyzing the phase

Difference

difference of two waves originating from

transformation algorithm is used to obtain

one object. Worldview 2 with Normalized

vegetation density which involves the red

Difference

(NDVI)

band absorbed by green leaves and the

transformation algorithm is used to obtain

near infrared band reflected by green

vegetation density which involves the red

leaves

band absorbed by green leaves and the

distribution by

near infrared band reflected by green

density with elevation. Digital Elevation

leaves

Model (DEM) with D8 algorithm analysis is

192

and

Vegetation

to

obtain

Index

groundwater

and

Vegetation

to

obtain

Index

(NDVI)

groundwater

overlaying

vegetation
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used

to

obtain

surface

and

selecting

by

Models (DOMs). The third method is using

most

conventional linear scanline measurement

significant decrease in each cell as the

which is one of the most reliable methods

direction of flow. The result of this study

for structural analysis. These methods are

shows a good correlation between remote

applied in two different granite outcrops in

sensing data and development planning

Bangka, Indonesia. The granites are part of

master plan at Unpad Cintaratu.

SE Asia Tin Belt in which some of the

identifying

run-off
the

outcrops are fractured intensely and
exposed in fair condition. Structure from
Automatic and manual lineament

Motion (SfM) photogrammetry method is

measurements on digital outcrop

applied to generate the DOMs where series

model as options for preliminary

of aerial images are captured using

structural geology analysis: a Case

Unmanned Aerial Vehicle (UAV). The

study on fractured granite outcrops,

images are processed into Digital Elevation

Bangka

Models

Muhammad Edo Marshal Nurshal1,2, Muhammad
Suwongso Sadewo1, Arif Hidayat1, Wildan Nur

which

was

later

measured

automatically and manually using PCI
Geomatics software. Later, the results of

Hamzah1, Benyamin Sapiie1,2, Mirzam

these two methods are compared to more

Abdurrachman1

than 1500 fracture lineaments data from

1Institut

Teknologi Bandung, Faculty of Earth

Sciences and Technology, Department of Geology
2Geodynamics

Research Group, Laboratory of

scanline method. The result of this study
shows that the manual measurement using
DOM has the closest lineament pattern

Structural Geology and Geodynamics, Institut

with the scanline data while the automatic

Teknologi Bandung

method shows a slight difference. The

This publication tries to compare the result
of fracture lineament measurement using
three different methods and discuss the
possible causes of dissimilarity among
them. The first and second methods are
applying

fully

construction
measurement

automatic

lineament

manual

lineament

and
on

three-dimensional

outcrop models known as Digital Outcrop

differences rely on several conditions, such
as

the

resolution of DOM, outcrop

geometry, and input parameters. Thus, we
also try to propose proper parameters for
processing input in both automatic and
manual

measurement

methods.

The

parameters include the lineament radius,
lineament length, and angular difference.
Eventually, these methods of automatic
and

manual

fracture

lineament
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measurement using DOM are expected to

parameters that influence the absorption

be capable as options in preliminary

of solar energy. The steps in this study

structural geology analysis.

include taking images using UAV, attaining
irradiation data, processing images to
obtain e characteristics of the rooftop of

Mapping the potential of solar energy
in coastal areas using unmanned aerial
vehicle technology and irradiation
characteristics
Elfi Yuliza1, Riska Ekawita1, Ismail Fahmy Almadi2
1Department

of Physics, Faculty of Mathematics

and Natural Sciences, University of Bengkulu
2Faculty

of Fisheries and Marine Science,

University of Mulawarman

Bengkulu, as one of the provinces in
Indonesia located along the coast, has
abundant solar energy throughout the
year. On the other hand, the region has an
unfavorable economic trends, limitations
in energy, infrastructure, and many others.
An effort that can be made to use the
abundant solar energy is the conversion
using solar cell devices. In order to
optimize the electrical energy that can be
produced by this device, it is necessary to
map the potential of solar energy. In this
study, a mapping of the potential of solar
energy in coastal areas from a case study of
the

rooftop

of

Bengkulu

University

buildings. The mapping of the potential of
solar energy in coastal areas is conducted
using unmanned aerial vehicle (UAV)
technology and by taking into account the
194
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SESSION 19: Depositional
Environment and
Sedimentological Processes
Keynote Lecture

Cenozoic depositional systems in the
Central

Myanmar

Basin,

the

largest

sediment capture for these source areas,
can provide some key information for
understanding the timing of uplift.

Cenozoic sedimentary provenance in

The Central Myanmar Basin is subdivided

the Central Myanmar Basin;

into several sub-basins, including the focus

implications for India-Asia collision

of this study, the Salin Sub-basin. Analysis
of the Oligocene and Miocene formations

Amy Gough1, Robert Hall1, Keno Lünsdorf2,
Conor McMillan1, Kimberley Johnson1, Joseph
McNeil1
1Department

of Earth Sciences, Royal Holloway

University of London, Egham, Surrey, UK
2Department

of Sedimentology and

Environmental Geology, Centre of Geosciences,
Georg-August University, Göttingen, Germany

has allowed for the reconstruction of the
depositional

environment,

sediment

routing pathways into the basin, and
source changes. This was achieved through
a

multi-proxy

approach

of

field

observations, light and heavy mineral
analysis, and U-Pb LA-ICP-MS dating of
detrital zircons.

The Central Myanmar Basin, mainland

There is very little variation in terms of

Southeast Asia, is bounded to the west by

depositional environment between the

the accretionary wedge of the Indo-

Oligocene and Miocene, with broadly

Myanmar Ranges, thought to have uplifted

south-flowing rivers running into large

due to the collision of the Indian Plate and

delta systems in the south of the basin. The

the Myanmar Microplate, and to the east by

main changes occur through small-scale

Eastern Myanmar, partially uplifted due to

sea level transgressions and regressions as

the dextral strike-slip movement of the

observed

Sagaing Fault. The timing of the uplift of

retrograding deltaic facies. Similarly, there

these surrounding highs is debated,

is very little variation in the U-Pb zircon

particularly the uplift of the Indo-Myanmar

ages, with peaks around the Cretaceous-

Ranges, as this could have implications for

Cenozoic boundary, and very few ages

the collision of the Indian Plate and

older than 500 Ma. However, the heavy

Eurasian Plate as well as for the uplift of the

minerals show a wide variety, with

Himalayas. Analysing the sedimentary

significant changes in mineral assemblage

provenance and routing pathways of

after the lower Oligocene. This suggests a

through

prograding

and
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switch in the dominant source area. This

with karst such as mud losses and drill bit

study suggests that the source areas may

drops during drilling activities. Some fields

be the local Indo-Myanmar Ranges, with

were left abandoned due to the mud losses

minor contribution from the mid-basin

that could not be controlled. Geometries,

magmatic arc. This is opposed to previous

distribution and dimension of karst in

interpretations of a Himalayan or Eastern

Central Luconia fields remain unknown.

Myanmar source region.

They have not been studied in detailed. To
improve the geological understanding of
karst morphology, a workflow is proposed
by integrating drilling parameters data,

Oral Presentations
Characterization of karst in carbonate
platforms of Central Luconia province,
offshore Sarawak, Malaysia

cores, well logs data and seismic data of
some platforms for regional correlation. To
achieve this, an analysis of drilling and mud
losses data has been analyse on 45

Siti Sarah Binti Ab Rahman, Mirza Arshad Be,

platforms and 68 wells of Central Luconia.

Michael C. Pöppelreiter

This data is important to give an insight

South East Asia Carbonate Research Laboratory,

into regional patterns of karst distributions

Department of Geoscience, Universiti Teknologi

in Central Luconia province. Results of the

PETRONAS

analysis show that mud losses during

This study follows an integrated approach
attempting to characterise and understand
the factors that contributed to the karst
morphologies.

Karst

is

a

common

phenomenon in carbonate buildups worldwide.

It

has

significant

economic

implications for exploration, drilling, field
development and secondary recovery
mechanism.

In

Malaysia

over

200

carbonate buildups occur offshore in the
Central Luconia province of Sarawak. Some
60 platforms have been drilled and almost
every field has encountered indications for
high permeability zones likely associated

196

drilling occur mostly on the Northern and
Central region of Central Luconia province.
Two platforms located in Northern and
Central region of Central Luconia province
has been chosen for core to well logs and
seismic calibrations. Results from core
analysis show sign of exposure and
chalkified intervals at both JX platform
(located in the Northern region of Central
Luconia) and FX platform (located in the
Central region of Central Luconia). Thin
Sections sampling and analysis has been
carried out on some samples from the
chalkified intervals of both platforms.
Observation from thin section shows that

Session 19
the pore types in both chalkified intervals

Unconformity and marks the change from

are mostly mouldic and vuggy porosity.

deep

Spectral decomposition attributes were

sedimentation. The Nyalau Formation is

deployed on FX platforms seismic to image

dominated by well-bedded sandstone-

the geometries of karst. Some sharp and

mudstone

striking dendritic patterns of karst were

sandstones. Heavy minerals are dominated

found in some intervals ranged from 100ft

by rutile with some zircon and tourmaline.

to 1000ft in size which was believed from

Detrital zircons from the sandstones yield

the previous study to have been influenced

mainly Permian-Triassic ages with some

by the pre-existing deep-seated faults.

Cretaceous

and

Precambrian

Borneo

the

principal

marine

is

to

fluvio-deltaic

alternations

and

massive

grains.

source

of

Cretaceous zircons which were derived
Oligo-Miocene provenance changes in
Sarawak, NW Borneo as a result of
uplift of central Borneo

from

the

Schwaner

Permian-Triassic

H. Tim Breitfeld, Juliane Hennig-Breitfeld, Robert
Hall

Mountains

and

sediments in West Sarawak. The dominant
population

indicates

major input from either the Malay-Thai Tin
belt or Indochina. Borneo appears to have
supplied little sediment to Sarawak in the

SE Asia Research Group, Department of Earth

Oligocene to Early Miocene. Similar fluvio-

Sciences, Royal Holloway University of London

deltaic sediments in the Sibu Zone along

The Oligocene to Early Miocene Nyalau

the Rajang River, previously included in the

Formation in northern Sarawak is a thick

Nyalau Formation, have a different heavy

sedimentary sequence of mainly tidal to

mineral and detrital zircon character. In

deltaic deposits that form the dominant

contrast to the Nyalau Formation in the

clastic stratigraphic unit of the onshore

Miri Zone, heavy minerals are dominated

Miri

Formation

by zircon and rutile with some tourmaline,

conformably overlies the Buan Shale and

and detrital zircons are predominantly

the Tatau Formation, and in places is

Cretaceous. This indicates deposition by a

unconformably

Belaga

different fluvial system which was mainly

Formation. This is part of the Rajang Group

sourced from Borneo, and we separate

that represents remnants of a large deep

these

marine submarine fan deposited in the

Formation and name them the Merit-Pila

Late

The

Formation. The uppermost part of the

Rajang

Nyalau Formation, previously termed the

Zone.

The

above

Cretaceous

unconformity

Nyalau

is

the

to

Eocene.

termed

the

successions

from

the

Nyalau

197

Session 19
Kakus Member, also has a very different

the Talang Akar and Gumai Fm located in

provenance from the underlying Nyalau

Air Batu Village, Musi Banyuasin Regency,

Formation. The abundance of Permian-

South Sumatra. This study aims to

Triassic

determine the sedimentology of the fluvial

detrital

zircons

decreases

significantly, and the Kakus sandstones are

system,

dominated by Cretaceous detrital zircons.

lithofacies,

The results suggest a change from the East-

depositional

Malaya/Indochina source of the Nyalau

implications of their role in the petroleum

Formation to a Borneo source for the

system. The methods used include field

Kakus

a

observations including taking field data,

significant change in hinterland uplift of

making vertical outcrop profiles in Talang

central

coastline

Akar and Gumai Fm which aim to further

reorientation in the late Early Miocene

interpretation the geometrical aspects of

which is marked by a major regional

architectural elements, lithofacies analysis,

unconformity, the Nyalau Unconformity.

and depositional environments, supported

sandstones.
Borneo

This
and

indicates
a

including

identification

architectural

of

elements,

environments,

and

by laboratory analysis in the form of
petrographic analysis and studio analysis
Sedimentology of fluvial system at

in

the

form

of

reconstruction

of

Jambi sub-basin; Implications as the

sedimentary logs that have been obtained

role of Talang Akar and Gumai

in the field. The results showed Talang

Formation in petroleum system

Akar Fm consisted of fine-medium clastic

Yonash Philetas Immanuel, Fasha Nurkala
Kalidasa, Muhammad Khairil Anwar, Fadhellatul
Kamil, Muhammad Alqori Brilian

sediments
sandstones,

in

the

form

carbonaceous

of
clay,

quartz
thin

shalestone, and coal insertions with
sedimentary structures found in parallel

Geological Engineering Study Program of
Sriwijaya University

lamination, reverse graded, cross-bedding,
planar lamination and trough cross-

Talang Akar and Gumai Formation (Gumai

bedding. Gumai Fm is composed of fine

Fm), are representative examples of clastic

clastic sediments in the form of shalestone

sediments with a fluvial system that are of

and claystone with parallel lamination and

Early Miocene-Middle Miocene age. Both of

massive sedimentary structures. Based on

these formations are known to have

lithofacies analysis, Talang Akar Fm is

important roles in the petroleum system of

composed of 12 types (St, Sp, Sh, Sl, Ss, C,

Jambi Sub Basin. The research focused on

Fm, Gms, Gm, Gt, Gp, and Fsc) which form a

198

Session 19
layer stacking pattern in the form of fining

Citarum River has frequent flooding events

upward, while Gumai Fm is composed of 3

from 1960 until the present. It is the

types (Fsc, P, and Fl) that form a relatively

longest river in West Java extending for

constant layer buildup pattern. Geometry

269 kilometers, with watershed covering

interpretation of architectural elements

an area of 1800 km2. Large-scale flooding

show that of Talang Akar Fm has 6

can

variations such as Channel (CH), Sediment

including financial loss and casualties.

Gravity Flow (SG), Gravel Bar and Bedform

Flooding will occur when the watershed

(GB), Lateral Accretion (LA), Sand Bedform

system receives the unusually high rainfall

(SB),and Laminated Sand (LS), while

intensity or the prolonged rainfall event so

Gumai

Fm

which

is

dominated

cause

widespread

devastation,

by

that the streamflow rate exceeds the

Overbank Fines (OF). In the petroleum

channel capacity. In the Citarum River case,

system of Jambi Sub Basin, the Talang Akar

the channel capacity is not accommodating

Fm acts as a good hydrocarbon reservoir

the high discharge of surface flow. The

with permeability values ranging from 10-

hydrology characteristic of the river when

30% and permeability varies between 15-

it is flooding is different from when it is in

180 mD. Gumai Fm as a seal rock that

its normal state, therefore creating distinct

maintains hydrocarbons in the Talang Akar

flood deposits that can be identified in the

reservoir with a thick impermeable layer.

sedimentary sequence. The goal of this

Further research is needed in this regard to

study is to identify the presence of ancient

fulfilling the needs of the next exploration.

flood deposits in Citarum River, especially
in the upstream area in the south of
Bandung,

including

the

region

of

Understanding ancient and recent flood

Dayeuhkolot, Bojongsoang, Baleendah, and

deposit of Citarum River, West Java

Margaasih. This study includes satellite

Asri Oktavioni Indraswari1, Abdul Haris1,
Kuswantoro2, Dyah Nindita Sahdarani1,
Muhammad Rizqy Septyandy1, Rezky Aditiyo1

image analysis to identify flooding events
in the past and to note the morphology
change of the river from 1940 until the
present. As a result of satellite image

1Department

of Geosciences, Faculty of

Mathematics and Natural Science, Universitas
Indonesia
2Department

of Geography, Faculty of

analysis, 6 stations that are in the modern
point bar were chosen. In each station,
sedimentary core about 2 to 3-meter long

Mathematics and Natural Science, Universitas

were sampled. Grain size analysis was then

Indonesia

performed to these samples. Flood deposit
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has the characteristic of coarser grain

Half

(sand or silt) sandwiched in between

geometries can be observed from 2D

graben

mud/clay layers. This contrast is expected

regional seismic sections. In this study,

as the river flow velocity is increased when

structural restoration techniques were

flooding occurred causing the coarser grain

applied

deposited in the floodplain. The grain-size

interpretation of the original hardcopy of

analysis result shows a variation of grain

the 2D seismic sections. Stratigraphic

size in the river deposit while the coarse-

information is compiled from published

grain peak is interpreted as a flood deposit.

papers and well reports. Our results

These coarse-grain peaks from 6 locations

revealed that most of the deformation was

were then correlated to get spatial

concentrated during the Late Oligocene.

understanding from previous flooding

Main

events.

sediments focused in the basin centre

to

and

full

validate

depocenters

for

graben

the

the

basin

structural

syn-rift

along the east-dipping normal faults. These
faults cut the pre-rift section and their
2D sequential restoration and basin

orientations were possibly controlled by

evolution of the Wichianburi Sub-basin,

the Permo-Triassic fabrics that underlie

Phetchabun Basin, Central Thailand

the Phetchabun Basin. By measuring the

Sukonmeth Jitmahantakul1,2, Jirapat Phetheed3,
Pitsanupong Kanjanapayont2
1Petroleum

Geoscience Department, Faculty of

Science, Chulalongkorn University
2Basin

Analysis and Structural Evolution Special

Task Force for Activating Research (BASE STAR),
Department of Geology, Faculty of Science,
Chulalongkorn University
3Department

of Geology, The University of Kansas

The Wichianburi Sub-basin is currently the
only productive area in the southern part
of the Phetchabun Basin, central Thailand.
It is structurally dominated by, N-S to NNESSW trending normal faults as a result of
multi-stage rifting since the Late Oligocene.
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length of the profiles before and after
faulting, the restorations show that the
stretching factors (β) in E-W direction of
the

Wichianburi

Sub-basin

increases

towards the north ranging from 1.13
(13%) to 1.23 (23%). The second phase of
rifting occurred during the Early Miocene
with the stretching factors are less than
1.05 (<5%). These low stretching values in
E-W direction may be because of changing
in extension direction or the transition
from the syn-rift to the post-rift stage.
Some of the east-dipping major faults were
reactivated with the development of
smaller, new faults. The Wichianburi Subbasin became a sag basin around the end of
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Pliocene and was interrupted by local

to analyze the development of submarine

inversion and igneous intrusions.

canyon deposits in the slope system. This
experiment was carried out in a flume tank
with the change of controlling factors such

Flume tank simulation on

are initial slope, water salinity, and type of

characterization of controlling factor

sedimentary sources. The objective is to

and depositional mechanism of

find out the influence of those controlling

submarine canyon deposits

factor on the sand geometry, distribution,

Wahyuningrum A. Lestari, Tunggul M. Pratama,
Rifaldy, Arum Widyastuti

and sedimentation patterns. Sediment
mixed with water supply is entered as
hyperpycnal flow (Dr>Dw) to reconstruct

Department of Geology, Faculty of Exploration

turbidite system dynamics that produce

and Production, Technology, Universitas

flow influenced by gravity. The initial slope

Pertamina

varies from different angles between 15sedimentary

45. Sediment consists of sand and shaly-

deposits is underlined in the deepwater

sand with different proportional. Sand

environment that has become an attractive

grains are unconsolidated and cohesive

area

exploration

argillaceous sediment. Salinity is adjusted,

nowadays. The focus will be on submarine

following density difference between input

canyon

water

One

of

the

for

interesting

hydrocarbon

which

mostly

influenced

by

and

seawater

system.

This

sediment gravity flow that deposits and

experiment is not included the change of

spreads sediment in large quantities along

sea level as a direct parameter. However

with high energy flow. Its deposits form a

sea-level change will be shown as changing

large lens geometry (lobe) with high

of amount and type of incoming sediment

porosity so it becomes one of good

supply.

potential as a hydrocarbon reservoir.

landscapes

Flume tank simulation offers ideas to

sections. Landscape results showing a map

reconstruct the sedimentary environment

view and lateral distribution of submarine

of

Physical

canyon and submarine fan facies along

experiments can provide information

with its architectural elements. Whereas in

about how sediment deposition systems

longitudinal cross-sections, stratigraphic

change by several controlling factors, thus

patterns can be analyzed so the distances

can contribute to reservoir prediction in a

between one lobe and another are known.

deepwater depositional system. The aim is

These results can be correlated with

a

submarine

canyon.

The

result
and

is

divided

longitudinal

into
cross-
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controlling factors which are initial slope,

of it. The experiment was carried out using

water salinity, and type of sedimentary

the

sources.

instrument. The geometry that resulted

flume

tank

as

the

simulation

from the experiment will be compared
with the outcrop at Cipamingkis River.
Simulation of slope channel
depositional mechanism from Jatiluhur
Formation

Analysis of Carbonate Diagenesis and

Adlirrahman Aufar Mujiyanto

Porosity of Upper Cibulakan
Formation, Jonggol, Bogor, Jawa Barat

Universitas Indonesia

The outcrop at Cipamingkis River, which is
part of Jatiluhur Formation has various

Dwi Rizkia Nabhani, Asri Oktavioni Indraswari
Geology Study Program, Faculty of Mathematics
and Natural Science, Universitas Indonesia

features in it. The outcrop has the shape of
the lens of the channel. The dimension of

Diagenesis is the physical or chemical

the lens is 110cm at the wedge and 580cm

changes of sediments or sedimentary

at maximum thickness. The first part of the

surfaces that occur after deposition, not

outcrop

siltstone-sandstone

including processes that involve high

dominated siliciclastic succession, which

temperature and pressure known as

consists of part of Bouma Sequence Ta to

metamorphism

Tc. The second part of the outcrop is

Scholle, 2003). The main processes that

characterized

shallow-marine

occur during diagenesis are microbial

carbonates and transported carbonates.

micritization, dolomitization, cementation,

Between the two of them, there is a distinct

dissolution,

break that separates them. Based on the

compaction (Tucker and Wright, 1990).

previous study, the outcrop is formed by a

This study aims to determine the stages

turbidite mechanism that happened on a

and the history of carbonate diagenesis of

slope channel. This experiment is done to

Upper Cibulakan Formation, and also to

simulate the mechanism generating such

determine the abundance and types of

an outcrop. Thus the objective of this

porosity. Petrographic analysis is used in

experiment is to understand the details of

this study using a polarizing microscope on

the mechanism that deposited and formed

6

samples

of the

Upper

it, and also the geometry as the end product

Cibulakan

Formation

which

were

wackstone

and
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has

by

(Scholle

and

Ulmer-

neomorphism,

limestone

packstone

and

based

on
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Dunham

(1962)

classification.

All

arenite and lithic arkose. The framework

limestone samples were given a blue dye

compositions

and alizarin red-S. From the petrographic

dominantly K-feldspar and quartz with

analysis, the diagenetic processes occurred

trace amounts of lithic. Based on the

in limestone samples of the Upper

petrography result, the data is plotted in Q-

Cibulakan Formation are micritization,

F-L dan Qm-F-Lt Diagram of Dickinson and

cementation,

Suzcek,

dolomitization,

of

1979

all

sandstone

indicates

their

are

major

neomorphism, and dissolution. It is also

provenance was a continental block

known that the abundance of porosity in

source, that is, the Sundaland in the north.

these samples ranges from 4-40% with the

Continental block is divided into craton

type of porosity are vuggy, moldic, channel,

interior,

and fracture.

basement.

transitional,
After

and

uplifted

integrating

data,

Sandstone of Jatiluhur Formation comes
from uplifted basement provenances that
Petrography and scanning electron

have a balanced percentage of quartz and

microscope study for provenance and

feldspar. However, the percentage of lithic

tectonic setting implication of Middle-

is less. The absence of volcanic activity

Late Miocene sandstone of Jatiluhur

causes the low number of lithic. Based on

Formation, Bogor Trough, West Java

Scanning Electron Microscope results

Muhammad Arif Rahman, Tri Rani Puji Astut,
Supriyanto

showed that there is some dissolution of
feldspars and formation of clay minerals.
Clay minerals formed in the sandstone of

Universitas Indonesia

Jatiluhur formation are kaolinite, smectite,

The Middle-Late Miocene sandstones of
Jatiluhur Formation have been analyzed
for their provenance and tectonic setting
based on fourteen sandstone’s outcrop

and mix-layer smectite, which indicates
wet environments, oxidized water from
rivers will have low salinity, pH, and low
iron content.

samples taken along Cipamingkis River,
Bogor Trough, West Java. Measured
section, Petrography study, and Scanning
Electron Microscope analysis were carried
out in this study. The sandstones are very
fine-

to

medium-grained

sandstones,

Microfacies and depositional
environment developments of Middle
Miocene Upper Jatiluhur Formation,
Cipamingkis River, West Java

moderately well to well-sorted feldspathic
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Alfit Taufikoh, Rezky Aditiyo, Supriyanto

Rahma Yusuf 1, Rezky Aditiyo 1, Edola Riono 2,
Supriyanto1

Geology Study Program, Faculty of Mathematics
and Natural Sciences, Universitas Indonesia

The

research

area

is

located

1Geology

on

Study Program, Faculty of Mathematics

and Natural Sciences, Universitas Indonesia
2PT.

Pertamina Persero

Cipamingkis River, Jonggol Subdistrict,
Bogor Regency, West Java Province. The

The research area is located in the Tinapan

Middle Miocene Upper Jatiluhur Formation

Village, Todanan District, Blora Regency,

consists of carbonate and siliciclastic

Central Java Province. The Middle Miocene

outcrops

Bulu Formation consists of carbonate

that

show

depositional

environment changes. Detailed measured

outcrops

section with systematic biostratigraphy

characteristics. The methods used for this

sampling has been done to study the facies

research are lithofacies and microfacies

development. Several depositional facies

analysis. Samples that are listed as

were

foraminifera

packstone and grainstone are dominated

packstone, platy coral boundstone, algae

by Foraminifera and Coral-Algae with one

and larger foraminifera rudstone, larger

sample listed as boundstone dominated by

foraminifera floatstone, quartz sandstone

Coral-Algae. The diagenesis features that

with calcareous contents, and quartz

could be recognized were microbial

sandstone. The species of the larger

micritization, cementation, compaction,

foraminifera retrieved in the research area

and dissolution. Microbial micritization

are

recognized:

larger

that

contain

different

pillaria,

Katacyclopeus

can be found with the formation of micritic

and

Lepidocyclina

envelopes on frameworks of foraminifers

(Nephrolepidina) sp. Facies association

and molluscs. Cementation appears as

change from deeper marine siliciclastic to

dolomite cement, glauconite cement, and

shallower

carbonate

environments

microspar calcite cement. All three cement

indicating

depositional

environment

types can be found infiltrating skeletal

changing from deep shelf to platform

grains, in between grains, and infiltrating

margins.

pore spaces. These types of cement occur

Cyclopeus

annulatus,

as fibrous, fibrous to bladed, and equant
indicating

early

marine

diagenesis.

Diagenesis and depositional

Mechanical compaction can be found on

environments of Middle Miocene

skeletal fragments that experienced brittle

Carbonates Bulu Formation

fractures and planar contacts. Dissolution
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in skeletal fragments results in the
formation of porosity types such as
mouldic, vuggy, and channel. Dissolution
also creates opportunities for minerals
such as glauconite, calcite, and dolomite to
infiltrate skeletal fragments. All these
features suggest that Bulu Formation was
deposited in reefal environments and
diagenesis, ranging from marine phreatic
to burial environments.
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Distribution of minerals: Fluvial (Sg.
Terengganu) vs coastal (Selected
coastal) sediments of Terengganu,
Malaysia

Ponar grab and was labelled and preserved
accordingly. The samples at the coastlines
were collected manually using a shovel and
were properly stored and labelled in
separate sampling bags – 4 samples from
each 1 km coastline and 14 samples from 3

Ali Imran Azman1, Mohamad Shaufi Sokiman1,

km coastline. All samples collected, which

Jasmi Ab Talib1, Md Yazid Mansor1, M Suhaili

weighed 2 kg each were washed using

Ismail1, Abdullah Sulaiman2, Effi Helmy Ariffin3,
Tengku Ahmad Imran Ku Yusoff1, Muhammad
Nazrin Nor Kadim1, Mohamad Nazim Azmi1,
Mohammad Akmal Mohd Fadzil1, Rubenee
Sithambaram1,

Thevaraj

Raman1,

Nur Dalilah

Dzulkarnain1, Siti Nur Diyanah Roslan1
1Geoscience

Department, University Technology of
PETRONAS

2Marine

Geology Unit, Department of Mineral and
Geoscience Malaysia

3School

of Marine and Environmental Science,

University Malaysia of Terengganu

This study focused on preliminary findings
of the occurrence and distribution of
minerals on selected fluvial and coastal
areas of Terengganu, Malaysia. A 10 km
stretch of Sg. Terengganu and four
different coastlines were selected based on
the accessibility and the occurrence of
anthropogenic activities closed to that
area, and the coastlines are (a) 1 km length
of Pantai Rhu Sepuloh, Setiu, (b) 1 km
length of Pantai Rusila, Marang, (c) 3 km
length of Pantai Teluk Lipat, Dungun and
(d) 1 km length of Pantai Chagar Hutan,
Kerteh. Eighteen sampling points along Sg.
Terengganu fluvial were collected using
206

distilled water to remove salt contents that
might be left on the samples due to the
interaction of the sands and seawater
(samples from the coastlines). The samples
later were sent to the laboratory at
Technical Service Division, Department of
Mineral and Geoscience Malaysia, Perak for
the separation of the light and heavy
minerals

through

bromoform

and

panning
magnetic

method,
separator

method. Based on the laboratory analysis
for both fluvial and coastal areas, quartz is
the most dominant mineral occurrences
with a minimum percentage of 54%.
Following by percentage, other minerals
that also found from almost all samples in
Sg. Terengganu was iron oxide, ilmenite,
andalusite, hematite, tourmaline and few
minor percentages of minerals such as
amphiboles,

epidote,

hydro

ilmenite,

leucoxene, pyrite, rock fragments and
zircon. Other common minerals identified
for almost sandy beaches are tourmaline,
iron oxide and andalusite. Minerals such as
hydro ilmenite, leucoxene, magnetite and
zircon are only distributed in Pantai Rhu
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Sepuloh

and

Pantai

Teluk

Lipat.

characteristics of coal samples from

Amphiboles, cassiterite, olivine and sphene

Lampang

province

to

explain

only found at Pantai Rhu Sepuloh. Rock

depositional

fragments and rutile only found at Pantai

formation. Three lithology facies have been

Teluk Lipat. There is a small percentage of

recognized

mineral occurrences distributed in all

stratigraphy studies. The four facies are

beaches except Panta Rusila, which are

coal, mudstone and shale. The total organic

hematite and ilmenite. From light to heavy

carbon (TOC) content of the coals ranges

mineral ratio for both fluvial and coastal

from 30.12 to 73.71 wt.%, whereas shale

areas, it clearly shows that quartz is

and mudstone values range between 4.81

dominated compared to other heavy

wt.% and 19.49 wt.%. The extractable

minerals based on compound percentage.

organic matter (EOM) of all studied

environment
from

and

sedimentary

the
coal
and

samples, which is yielded from bitumen
extraction, values between 1,277-9,764
Depositional environment and organic

ppm associated with slightly high thermal

geochemistry of coal bed- and oil shale-

maturity based on biomarker analysis. The

bearing succession in Lampang

coal samples are determined to be at a

province, Thailand

mature stage which can be related to high

Patthapong Chaiseanwang1, Piyaphong Chenrai1,2
1Basin

Analysis and Structural Evolution Special

Task Force for Activating Research (BASE STAR),
Department of Geology, Faculty of Science,
Chulalongkorn University
2Petroleum

Geoscience Department, Faculty of

volatile bituminous coal. The depositional
environments are interpreted to be divided
into three main environments, including
peat

swamp

aquatic

environment,

terrestrial

reducing-

environment

and

organic-lean in terrestrial environment.

Science, Chulalongkorn University

Coal is one of the important fossil-fuel
resources in Thailand and is widely used to
generate electricity in a power plant, and
heating materials for other industries such

Analysis of turbidite sedimentation
lithofacial in Cikeas River, Citeureup,
Bogor, West Java with measuring
section method

as cement and iron and steel, the

Anil Aditya Nugraha Achiral Carollus Armando

depositions of coals in Thailand have

Meze Muku M.L.A Dwiyoga Kefi Rahmadio

received considerable attention. This study
presents

organic

geochemical

Trisakti University
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This research is located administratively in

Provenance of Citarum Formation

the Babakan Madang area of Citeurep sub-

through outcrop and light mineral

district, Bogor Regency, West Java, which

analysis

consists of turbidite sediments which are
sediments deposited by a turbid current
mechanism, while the turbid currents

Ilmi Ramadhan1, Abang Mansyursyah Surya
Nugraha2, Muhammad Nur Alif Pamunga1, Alfie
Fitrahadi1, Teuku Luthfi Maulana Nazlin1, Adi

themselves are suspended sediments and
flow to the base of the fluid body because
they have density which is greater than the
fluid. The researcher found that there were
variations in the structure of sediments
that needed to be studied further. The
purpose of this study is to determine the
lithology of existing rocks, deposition
processes that occur, relative geological
age

and

the

existing

depositional

environment. The data used are primary
data with a method of measuring section,
where the data can explain the sequence of
rock layers based on their position and
thickness, the boundaries of the existing
lithological layer of rock and the structure
of the structure that is characteristic of the
research area. The results of this study note
that the study area has a variety of
sedimentary rocks in the form of clay and
sandstone peels and geological structure in
the form of stock, minor faults and slump,
cross-bedding, graded bedding, parallel
lamination, flame structure, load cast, and
bioturbation

and

can

find

out

the

sedimentation process that occurs to the
depositional environment model.
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Negara1
1Universitas

Pertamina, Faculty of Exploration

and Production Technology, Department of
Geology
2Nanyang

Technological University, Earth

Observatory of Singapore, Singapore

Bogor basin was formed during Oligocene
to Miocene due to deepening caused by the
uplifting of continental crust and Jampang
Plateau at the northern part of the basin,
and volcanism in the southern part of the
basin. Volcanism that occurred in the
southern part of Bogor Basin during Late
Oligocene to Early Miocene was showed by
volcanic deposits of Gabon Formation and
Jampang Formation. In the northern and
southern parts of the Rajamandala reef
platform, there is deposition of Citarum
Formation that deposited as submarine
fans with thickness up to 1200 meters.
Investigations

related

to

regional

structure, depositional environment, and
biostratigraphy have been carried out, but
no one has explained the source of
sediment,

detailed

depositional

mechanism, and its relationship with
volcanism that occurred in the Bogor Basin
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during Late Oligocene to Early Miocene.

Shamsimah Rahman1, Haylay Tsegab1, 2, Michael

This study will explain the sediment source

C. Poppelreiter1, Choong Chee Meng1, 2

of

the

Citarum

relationship

to

Formation
the

and

deepening

its
that

1Southeast

Asia Carbonate Research Laboratory,

Department of Geoscience, Universiti Teknologi

occurred in the depocenter of Bogor Basin.
Based on lithostratigraphy data, during

PETRONAS
2Department

of Geoscience, Universiti Teknologi
PETRONAS

Early Miocene to Middle Miocene Bogor
basin

was

composed

of

sediments

The

study

of

stable

isotopes

has

deposited with gravity flow mechanism in

empowered researchers to unravel the

the marine environment, including the

diagenetic history in carbonate rocks, as

deposition of Citarum Formation which

carbonates are among the most complex

was the main objective of this study.

rocks, with high internal heterogeneity.

Sediments of Citarum Formation was fed

Carbon

by volcanic deposits that represented by its

measured in calcite and dolomite cements

sandstone grains. This investigation was

from an isolated carbonate field, PX Field,

conducted by integrating the data from

in Central Luconia, Sarawak. This study is

geological mapping results, measurable

intended to reevaluate the condition and

stratigraphic cross-section, and systematic

environment

rocks sampling. The sedimentological

petrography and stable isotopes. The PX

analysis was carried out to investigate the

Field is in the southernmost part of Central

depositional

Citarum

Luconia Province, where the carbonates

Formation. Point counting of light minerals

developed extensively during the Middle

was done through petrographic analysis to

Miocene to Late Miocene period on a fault-

study the tectonic setting when Citarum

bounded high structure. δ13C is found to

Formation was deposited. Then, the results

be depleted in calcite cement and enriched

of

by

in dolomite cement. δ18O is found to be

biostratigraphic data so that it can be

depleted in both cement types. Late

interpreted based on their age.

cements for dolomite and calcite in this

the

mechanism

analysis

are

of

bound

and

oxygen

of

isotopes

diagenesis,

were

using

study have lower δ18O and δ13C values
than cements formed during the early
Diagenetic Signature of Miocene

diagenesis process. The isotopic changes in

Carbonate Buildup from Central

dolomite cement are subtle, as dolomite

Luconia Province, Malaysiaa

has a complex mineralogical domain,
which makes it more stable and susceptible
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to isotopic re-equilibration during burial
diagenesis. The involvement of meteoric
water is unclear in this study, as the
petrographic work does not reveal any
meteoric water-associated cement, and
neither does the cross-plot of oxygen, and
carbon

isotopes

have

any

positive

correlation. However, it is possible that the
early cement that was enriched with δ13C
has a higher tendency to mix with meteoric
water compared to later cements. The
lowering of δ18O in the late cements may
suggest that they formed in a higher
temperature environment compared to the
early cements. The use of stable isotopes
has

helped

understanding

to

establish

about

the

a

better

diagenetic

environment, in which the relative timing
for the formation of calcite and dolomite
cements can be probed using the changes
in the isotopic values.
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around 700 - 1200 meters above sea level.

and Environmental Sustainability

Rainfall in this village is higher than other

Poster Presentations

is on the slopes of the study area. So it can

Analysis of the factors triggering
landslides through remote sensing
methods in Cisolok district, Sukabumi
region

villages, and the placement of paddy fields
be concluded that the main factors causing
landslides are slope, high rainfall, and
incorrect land use. So it is necessary to hold
a disaster mitigation socialization to
minimize casualties in the study area.

Hilyan Asupyani, Faisal Akbar, Irvan Sophian,
Zufialdi Zakaria
Fakultas Teknik Geologi, Universitas Padjadjaran

Propagation of different types of
microcracks from Harzburgite and

Sirnaresmi Village is an area located in

Lherzolite derived from Gerania

Cisolok District, Sukabumi Region. On

ophiolite complex (Greece)

December 31, 2018, in this area, there was
a landslide that resulted in dozens of
people dying. This soil movement can be
caused by several factors that affect

Panagiota P. Giannakopoulou1, Petros
Petrounias1, Ioannis Rigopoulos1, Aikaterini
Rogkala1, Paraskevi Lampropoulou1, Basilios
Tsikouras2, Konstantin Hatzipanagiotou1

rainfall, lithology, earthquakes, soil type,
morphology, and land use. The purpose of
this research is to determine the main
factors causing landslides and provide

1University

of Patras, School of Natural Science,
Department of Geology

2Universiti

Brunei Darussalam, Faculty of Science

information in the form of landslide-prone

This study focuses on the detailed

maps and disaster mitigation to the

observation

community. This research method is based

microcracks before and after uniaxial

on

from

compressive strength test of a harzburgite

geomorphological maps, vulnerability of

and a serpentinized lherzolite collected

soil movement, land use, rainfall, and its

from Gerania ophiolite complex (Greece),

relationship to population distribution.

in order to compare their microcrack

The results of this research indicate that

patterns as well as on the way which the

some villages were most affected by

mineralogical features of rocks (primary

landslides. One of them is Sirnaresmi

and secondary minerals) influence the

Village with a slope of 40° and elevation

propagation of their microcracks under

remote

sensing

analysis

and

quantification

of
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mechanical
combined

stress.

For

fluorescent

this
and

reason,
polarized

uniaxial compression was observed. More
specifically,

the

directions

microcracks

of

the

microscopy of polished thin sections,

transgranular

together with digital image analysis which

before the compression were changed and

dominated

took place, indicated that the intragranular

combined to one direction which is almost

microcracks are the dominant type in

subparallel to the compressive stress

loaded specimens both in total number and

direction.

length. Quantitative analysis showed that
during

uniaxial

compression

the

intragranular microcracks, which are the
dominant

type

of

microcracks,

are

gradually transformed into transgranular
microcracks. Moreover, some of the newly
formed transgranular cracks seem to be
result of the growth of existing grainboundary cracks. Microcracks are usually
formed along the cleavage planes of
orthopyroxene porphyroclasts, indicating
that

these

crystallographic

preferred

orientations act as planes of weakness,
controlling the direction of the crack paths.
Occasionally,

spinel

grains

their very hard nature as well as due to
different

mechanical

behaviour

relative to the surrounding mineral phases.
Furthermore, in serpentinized lherzolite,
the microcracks are enhanced in olivine
because it is surrounded by large amounts
of the much softer and flexible serpentine.
Concerning

the

transgranular

microcracks,

orientation
both

of
in

harzburgite and serpentinized lherzolite
samples, change in orientation after the
212

Paira bridge construction project,
Patuakhali, Bangladesh
Md. Nayem Hasan Munna1, Nargis Akter Shapna2,
Md. Hasan Shahrier3, Anjuman Ara Rajonee4
1Department

of Soil and Environmental Sciences,

2Department

of Soil and Environmental Sciences,

University of Barishal
University of Barishal
3Department

of Coastal Studies and Disaster

Management, University of Barishal
4Department

comprise

locations of initiation of microcracks due to
their

Environmental impact assessment of

of Soil and Environmental Sciences,
University of Barishal

The social and economic development
exceedingly

depends

on

the

communication efficiency of a specific
region. The development of a national
highway network throughout Bangladesh
has been confined due to several rivers.
Paira is one of the largest rivers in the
Patuakhali district that divides Patuakhali
and Barishal districts. The four-lane Paira
Bridge will be 1470 meters long and 19.76
meters wide costing around TK 10.22
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billion with approach roads on either side

employment opportunities, embankments,

which will be 1,286 meters in length and

improving human health, good food, and

22.80 meters in width. Chinese contracting

sanitation, etc. Proper implementation of

organization Longjian Road and Bridge

these possible mitigation measures must

Company Ltd have been contracted for the

help to reduce these impacts.

construction

of

Environmental
conducted

the

bridge.

Impact

based

on

The

Assessment
ecological,

physicochemical and human interestbased parameters. This study has revealed
the environmental impacts of the Paira
Bridge construction project. The study
found that the bridge is connecting two
regions (Patuakhali and Barishal) and it
will be a great acquirement for the local
coastal community. This new bridge
project will be helpful to increase the
communication facilities as well as other
facilities such as economic flow, medical
facilities, etc. The major negative impacts
of the Paira Bridge are loss of land and
resettlement, loss of livelihood, loss of
aquatic habitat, loss of fisheries, loss of
agricultural land, loss of trees, navigational
restrictions, surface water pollution, air
pollution, soil contamination, riverbank
erosion, change the river flow. The
environmental impact value of this project
is

“–2”

(negative

two).

Different

environmental management plans are
suggested for reducing the potential
negative impact of the bridge construction
project e.g. cash compensation, relocation,
planting two for one felled, increasing
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