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Abstract. The 'X' field is an oil-producing field in the Central Sumatra Basin. Central Sumatra
Basin is the largest oil-producing sedimentary basin in Indonesia. The field is an area in the
form of onlaping Bekasap Formation to the Basement High. The onlapping feature has
potential for stratigraphic traps. This study aims to identify the potential stratigraphic traps for
hydrocarbon accumulation, the distribution of sandstone reservoirs, facies types and the
depositional environments. The data used in the study are 3D seismic data, well log, and core
data. The research methods used including the analysis of electrofacies based on well log,
seismic attributes, and conceptual geology model. The research shows that there is a
stratigraphic trap in the form of intra-formation and regional traps. Intra-formation traps were
formed vertically by the intersection of sandstone and shale lithologies and lateral facies
changes, whereas the regional traps are formed by the shale layer of Telisa Formation and
Bekasap Formation with onlapping on the Basement High. Based on Al inversion and RMS
amplitude show the distribution of Top A sandstone reservoir is Northeast - Southwest on
onlaping zone to the Basement High. The reservoir was deposited in depositional environment
as wave dominated delta which is four facies associations: distributary channel, upper
shoreface, lower shoreface, and offshore facies.
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1. Introduction

The 'X' field is located in the Central Sumatra Basin with the Bekasap Formation onlaping on the
Basement High. There is an onlapping feature become a potential stratigraphic trap. This field is an oil
producer in the Central Sumatra Basin. For field development, it requires an understanding of
reservoir distribution, facies and depositional environment of the target zone.

The Central Sumatera Basin is one of the largest oil and gas contributor basin for Indonesia. The
abundant production comes from Tertiary sedimentary rock. This Basin is one of the basins located in
back-arc on the Sumatera Island (Figure 1). The Central Sumatera Basin is bordered by the TigaPuluh
High in Southern part and the Asahan Arch in Northern part. [1].

The Tertiary Stratigraphy of the Central Sumatera Basin, from old to young age consists of
Pematang groups, Sihapas Group (Menggala Formation, Bangko Formation, Bekasap Formation and
Duri Formation), Telisa Formation, Petani Formation, and Minas Formation. [3]. Longley et al.[4],
divided the Central Sumatra Basin into four stage: Pre-Rift, Syn Rift, Post Rift, and SynOrogenesa-
Orogenic Bed Periods. (Figure 2). The target study is Bekasap Formation.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1


mailto:bagus_wondo@yahoo.com

9th Annual Basic Science International Conference 2019 (BaSIC 2019)

IOP Publishing

IOP Conf. Series: Materials Science and Engineering 546 (2019) 072009 doi:10.1088/1757-899X/546/7/072009

‘X’ Field !

Q%)
e B

A Active Quaternary Volcanoes
0_10 20 30 40 %om
Approximate Scale

o
98°E
I

105°E
1

Figure 1. The 'X' Field is located in the Central Sumatra Basin. [2].
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Figure 2. The stratigraphic column of Central Sumatra Basin. The target of study (Bekasap

Formation) is shown by green box.

[2].
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2. Methods

The data availability are 6 well log data, mudlog data, well report, core and 3D seismic data. The
method used in this study including well and seismic data analysis. Well data analysis was used to
determine marker, lithology, and facies in well data. The markers were used for well correlation. The
next step is crossplot analysis for distinguished between sand and shale of the zona target. The sand
reservoir of target zone has low gamma ray and high accoustic impedance (Figure 3).

Crossplot gamma ray vs accoustic impedance of sandstone reservoir in the Top A Bekasap
Formation (Figure 3). The characteristic of zona target has low gamma ray. Based on crossplot on well
UI-3, low Gamma Ray is relatively related to High Al The value of Al in zone target is around
18300-24800 gr / cc * ft / s (Figure 6). Sandstone character in Top A has high AI because these
sandstones have relatively high density compared to the lower and higher layers.

Well-seismic tie step had been generated in UI-3 Well, with good correlation is 0.95 (Figure 4).
Based on well seismic tie, the sandstone targets are in peak and trough (maximum and minimum
amplitude). The next step is extracted accoustic impedance (Al) inversion and Root Mean Square
(RMS) amplitude attribute seismic for identification of sandstone reservoir distribution. Al seismic
inversion was used is model based inversion (Figure 5).
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Figure 3. Crossplot gamma ray vs accoustic impedance at UI-3 well.
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Figure 5. Section A-A’. a) Seismic amplitude, b) Al inversion
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3. Results and Discussion

In this the study, facies analysis was constructed based on the gamma ray (GR) log pattern. The
gamma ray log determine the radioactive content of rocks, fine grained sedimentary rocks such as
claystone, siltstone have a high radioactive content, while coarser grained sedimentary rocks such as
sandstones have relatively small radioactive content. Based on this approach according to Selley [5] in
Walker [6], gamma ray logs can reflect variations in a large succession of grain sizes. A succession of
large sizes of these grains can show changes in depositional energy. Each depositional environment
produces different pattern of depositional energy). Gamma ray pattern analysis is controlled by core
data of well UI-6. Top A Bekasap Formation has gamma ray log pattern, such as: blocky, bell and
funnel. The shape of the pattern was interpreted as: Offshore, Shoreface and Distributary channel
facies. The facies interpretation was delineated by well correlation (Figure 6).
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Figure 6. Well correlation is flatened based on MFS (Maximum Flooding Surface). It shows Top A or
Top Bekasap Formation onlap to the Basement High.

3.1. Stratigraphic Trap Analysis
Well correlation B-B' has Southwest - Northeast trending (Figure 7) was flatened at MFS (Maximum

Flooding Surface). Based on well corelation the Top Bekasap or Top A onlap on the Basement High.
There are several facies in the Bekasap Formation, Such as: shale of offshore facies and sandstone of
distributtary channel and shoreface facies, which it became seal and reservoir, respectively. Intra-
formation shale of Bekasap Formation and regional seal of Telisa Formation became potential seal.
The seismic section (Figure 5 & Figure 6) and well correlation (Figure 7) show onlapping Top A to
the Basement High. The onlapping feature become a potential stratigraphic trap.

3.2. Seismic Atrributes Analysis
Acoustic impedance (Al) is typical of characteristic rocks which is the result of multiplication between

density (p) and the speed of seismic waves (v) [7]. Mathematically the Al equation is as follows:
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Al=px v

Which are,

Al = Accoustic impedance
p =density (g/cc)

v = velocity of wave (m/s)

According to Taner [8], root mean square (RMS) attribute are the seismic data which is possessed
after stacking. The principle that computes the square root of the sum of squared amplitudes divided
by the number of samples within the specified window used. Based on RMS Amplitude and Al
inversion, the distribution of sandstones trend area was Southeast-Northwest direction (Figure 7).
There is sandstone distribution in the Northern part of the field which can be new target for

development.
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Figure 7. a) Al Inversion overlay with depth structure of Top A, b) RMS Amplitude overlay with

depth structure of Top A.

Depositional environment analysis in this study based on well logs was validated by core data and
seismic attribute. Whereas in seismic attribute analysis shows triangular morphology from the
distribution pattern of sandstone reservoir (Figure 8) which is interpreted as delta. Based on delta
classification by Galloway, W.E., [9], the depositional environments in the study area is interpreted as

wave dominated delta.
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Figure 8. Seismic attribute analysis shows triangular morphology. a) Al Inversion overlay withdepth
structure of Top A, b) RMS Amplitude overlay with depth structure of Top A

4. Conclusion
The stratigraphic trap developed in this field because the presence of intra-formation shale and

onlapping feature of Bekasap Formation to the Basement High.Al Inversion can generate sandstone
distribution of sand A in Bekasap Formation. Based on Al inversion and RMS amplitude attributes
show the distribution of Top A sandstone reservoir trending is Northeast - Southwest on onlaping zone
to the Basement High. The facies developed are distributary channel, upper shoreface, and lower
shoreface and offshore deposited in wave dominated delta environment.
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