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Article info Abstract
Received: The Arafura waters are part of the northern edge of the Mesozoic Passive
January 25, 2022 Margin of Australia. The movement of plates on the ocean floor results in
Revised: the formation of reliefs on the seabed, these reliefs are commonly referred to
February 21, 2022 as seabed morphology. Tectonic activity on the Tarera-Aiduna fault, until
Accepted: now still plays an important role and controls conversion tectonic activity in
March 16, 2022 this area. The collision between plates or subduction is the eventuality quality
Published: of a collision between plates, where one plate plunges downwards, forming
March 31, 2022 an ocean trench. The seabed is a very deep and narrow seabed, the walls are
steep and steep with a depth of more than 200 m. The purpose of this study
Keywords: was to determine the morphological formations on the seabed caused by
Seabed, tectonic activity, so as to obtain what tectonic processes are working in the
Morphology, area. The method used in this research is to analyze the data generated by the
Arafura Sea, survey ship Geomarine 111, owned by P3GL, Ministry of Energy and Mineral
Tectonic setting Resources. The data used are Marine seismic data and Bathymetry data,

analysis of seismic data is intended to determine rock layers, and the
geometric shape of the structures that develop in the area, while Bathymetric
data analysis is intended to determine the depth of seawater, which is also
used to determine reliefs. Or morphology under the seabed. The results of
the analysis are in the form of morphological formations on the ocean floor
starting from the Exposure area to the Aru Trench.

1. Introduction

The waters of Aru are part of the northern edge of the passive margin of the Australian plate [1]. This
area is very complex and has been active since the Paleozoic and continues today [2]. This area is an
active zone that is influenced by the activity of the Tarera-Aiduna fault, which is a transcurrent fault that
is estimated to have a left/sinistral shift [3]. Papua experienced a very complex and complicated tectonic
process, where there are several main faults, namely: Sorong fault zone, Yapen fault zone, Memberamo
fault zone, Lengguru fault and fold zone, Papua fault and fold zone, Tarera-Aiduna fault, Anjak Gauter
fault zone, Through Aru, and the New Guinea trench [4]. The Tarera-Aiduna Fault plays an important
role and controls the conversion tectonic activity in this area, formed during the conversion stage of the
Oligocene-Middle Miocene as a consequence of the northward movement of the Australian Plate [5].
The Arafura waters are part of the northern edge of the Mesozoic Passive Margin of Arafura, Australia
[6]. In Figure 1, a description of the tectonic elements that occur in Papua is given. This area is very
complex and has been active since the Paleozoic and continues today [6].
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Figure 1. Tectonic element (Ig'ftn) (modified from [7]) and Tectohvi'(‘: settlnés (rlght)of thePapua

Island [8]
The very active and complex tectonic activity in Aru's waters affects the structure of the sedimentary
rock layers in the area (see figure 1), especially under the seabed. Tectonic processes can produce folds
and faults, both in small and large sizes. Based on the analysis of geological and geophysical data, the
general situation of seafloor tectonic conditions and morphological formation from the continental shelf
to the Aru Trench is obtained. The location of the research area is the waters of West Papua in the
southern part and is bordered by the northern part of the Aru Islands with an area of 39,340 km? or a
length of 215 km to the northwest-southeast and a width of 180 km to the northeast-southwest. The
location of the research area is the Aru Waters of West Papua in the southern part and borders the
northern part of the Aru Islands with an area of 39,340 km? or a length of 215 km to the northwest-
southeast.

2. Geological Setting

East Indonesia is tectonically located in the interaction zone between 3 main tectonic plates, namely the
Eurasian, Indo-Australian, and Pacific Plates [6]. The three tectonic plates were broken, buckled, and
squeezed before the Miocene (See figure 2). This area is very complex and has been active since the
Paleozoic and continues today. Several microcontinents and oceanic fragments have separated and
separated into the margin of the Late Cenozoic tectonic evolution of Eastern Indonesia. Tectonic
elements of eastern Indonesia and the western edge of the Australian continent [1], [9].
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Figure 2. The research location with the background of the compilation of terrestrial geological maps and
regional geological structures (left) (modification of PSG, 2011 in [10]), The Bathymetry of the Arafura sea with
a spatial resolution of 30 arc-second (900 m) (GEBCO) [11]

Journal of Earth and Marine Technology (JEMT) / ISSN 2723-8105 | 121



9400000 — -
9360000 — l L
GO II‘ o
9320000 — : P s -
3 nget _ : s A
9280000 0612 AN ERE . 1 ‘/ i
Y.axis | \\‘ S
/ felolik
9240000 — surm Tk o OV AT L
\- _  srrtysenebobplion e Sy
9200000 — :
/ £ Sumur Barakan-1
SINNBESS v 0 SNG -
T o VORI )
9120000 — =3 w&ﬁmm 2096 ::’:::‘oc 1 . - A -
Shgean €08 oS sl
Magnctk & Scbmetn 2014 A R Sy - L
e L M N - R
9080000 —| — f"“‘f""“l“’l NS o SN UNoU TN oUoaeo—
200000 300000 400000 500000 600000

Figure 3. location of seismic trajectories and research sampling

The results of this tectonic interaction can be seen from the configuration of the basin in the area at this
time, where the Northwest Australian (NW) and Arafura/Barakan basins in Indonesia are dominated by
Paleozoic to Mesozoic basins associated with a strain tectonic system [12]. The Bird's Head region is
dominated by the Tertiary basin, which has been affected by the compression of the tectonic system.
The main tectonic activities can be summarized as follows:

a. Paleozoic (Permian), Paleozoic graben rifting trend of northwest-southeast fault direction in The
Berau Wells was recorded in the Australian Sea Salt Flats, Money Shoal, and Bonaparte Basin.

b. Late Jurassic unconformity (Fitzroy Movement), compression (shortening), and regional erosional
surfaces of the Late Triassic unconformity plane.

c. Early Euler stretching in the northeast occurred mainly in the northwest of the Australian
continental shelf.

d. Central Eula (Callovian) unconformity of well datum and chronostratigraphy.

e. Late Cretaceous (Cenomanian) unconformity fields based on wells datum, chronostratigraphy.

f. Passive marginal sequence: Paleocene-Miocene The Neogene and Miocene collisions between
Australia and Indonesia resulted in the onset of Neogene tectonic transpression, local uplift, and
flexural extension.

Tectonic settings

The tectonic setting of the Papua Region has been widely discussed by geologists and is used as a frame
of reference in discussing the tectonic history of Papua. According to [10], the tectonic configuration of
Papua is on the northern edge of the Australian plate, which is the result of the meeting between the
Australian Plate and the Pacific plate. The Australian plate is moving northward, while the Pacific plate
is moving west [10]
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Figure 4. Seismic trajectory 01

3. Methodology

The data acquisition was carried out using the Geomarin 111 vessel, owned by P3GL of the Ministry of
Energy and Mineral Resources. The data used are bathymetry, marine seismic, and other supporting
data. The research method consists of several research stages, namely understanding the depth of the
sea through bathymetric data. Analysis of the structure of the rock and the geometric shape of the layers
of sedimentary rock under the seabed used marine seismic data. In addition, based on the results of the
tectonic process, the morphogenesis of the seabed was analyzed.

4. Results

Bathymetric Data, Analysis

From the results of measuring the depth of the seabed using an echo sounder, corrections are made with
bathymetry comparisons using GEBCO, (General Bathymetric Chart of the Ocean) images. GEBCO
imagery is used as correction data and depth trend patterns on the seafloor (Bathymetry) so that a contour
map of the depth of the seafloor can be produced.

Seabed morphology is a picture under the seabed that has similarities to conditions on land. Morphology
in the form of underwater mountains, underwater volcanoes, slopes, plains, valleys, ditches, and
channels (see figure 4 and 5). Underwater morphology in Aru waters is influenced by geologic
processes, especially tectonic processes from plate movement under the ocean. The Tarera-Aiduna Fault
plays an important role and controls the conversion tectonic activity in this area, formed during the
conversion stage of the Oligocene-Middle Miocene as a consequence of the northward movement of the
Australian Plate. The morphological patterns of the seafloor usually follow the shoreline and tectonic
patterns. The highlands show the shape of sharp narrow ridges and valleys that are the main
characteristics of bedrock. The stratigraphy or topography was affected by the collision of the inner
Australian microcontinent with the Banda Arc. The bathymetric data of the Arafura Sea was extracted
from the General Bathymetric Chart of The Ocean (GEBCO), with a spatial resolution of 30 arc-seconds
(900m), positive values represent land, negative values represent seabed.

Figure 5. Seismic trajectory 02
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Figure 6. Morphological formations of the seabed

Seismic Data Analysis

There are several seismic trajectories at the study site, then horizon picking is performed to connect the
horizons to get an image of the subsurface, resulting in geometric stratigraphy that describes the structure
and morphology of the seabed. Here, we provide a map of seismic trajectories and sampling locations
in the study area, as shown in Figure 3 below:

The morphological components, continental shelf, which is a large land under the seabed, slightly
inclined, with an average depth of 200m, 2. Continental uplift, the part of the continent that is directly
adjacent to the seabed, usually has a slope that slopes gradually to flat. Tens of kilometers wide, usually
an accumulation of sediment deposits from above, 3. Continental slope, usually the end of sediment
deposition, 4. Sea bottoms, caused by deep subsidence of the seabed caused by folds, the seabed here is
already filled with thick sediments (see figure 6).

X-axis
400000 500000 600000

9400000 Y.axis

9400000 | pucspeermneme? | 9300000

9300000
Y-axis

9200000 —{fe et MRS 2R e T 9 ; 9100000

9100000

0 Z-axis
i 600000

Z-axis -4000 .
400000

8000 X-axis

3

Figure 7. the results of the analysis of the morphology of the seabed
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5. Discussion

The study site is a highly tectonic active area, resulting in a tectonic pattern developed at the study site.
The activity of the Tarera — The Aiduna fault plays an important role in the formation of the tectonic
framework in this area [1], [3], [4], [6], [10]. Based on the results of the analysis using bathymetric data
and seismic data [13], it can be concluded that using bathymetric and seismic data for data analysis [14],
describes the geomorphic formation of the seabed, showing the location of the continental shelf to the
Aru Trench. Tectonic activity plays an important role in the formation of seabed morphology [15], where
the area adjacent to the Aru Trench shows morphological formations due to tectonic activity [16].
Morphological formations are strongly influenced by tectonic activity so that in locations adjacent to
the Aru Trench, various morphological formations can be seen developing (see figure 7).

6. Conclusion

Based on the results of the analysis using bathymetric data and seismic data, it can be concluded that
using bathymetric and seismic data for data analysis, describes the geomorphic formation of the seabed,
showing the location of the continental shelf to the Aru Trench. Tectonic activity plays an important
role in the formation of seabed morphology, where the area adjacent to the Aru Trench shows
morphological formations due to tectonic activity [16]. The morphological components are; 1)
Continental shelf, which is a large land under the seabed, slightly inclined, with an average depth of
200m, 2) Continental uplift, the part of the continent that is directly adjacent to the seabed, usually has
a slope that slopes gradually to flat. Tens of kilometers wide, usually an accumulation of sediment
deposits from above, 3) Continental slope, usually the end of sediment deposition, 4) Sea bottoms,
caused by deep subsidence of the seabed caused by folds, the seabed here is already filled with thick
sediments.
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