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Abstract: Yellowfin tuna (Thunnus albacares) is a group of large pelagic fish, one of whose habitat is in the Indonesia
Fisheries Management Area (IFMA) 573. Estimation of Thunnus albacares can be done through Indonesian Weather
Information for Shipping (Ina-WIS) which is a satellite image-based product from the Indonesian Agency for Meteorogical.
Climatological, and Geophysics (IAMCG). The purpose of this study was to analyze the oceanographic distribution used
for estimating Fishing Areas (FG) of Thunnus albacares. The research method is descriptive quantitative with
oceanographic parameters used include Sea Surface Temperature (SST), chlorophyll-a concentration, and currents.
Oceanographic parameter data used were taken from Ina-WIS and Aqua-MODIS data. Satellite observations were made at
coordinates |10°-113° EL and 8°-9° SL as the dominant area of Thunnus albacares habitat in the eastern part of southern
Java Island, one of which is Sendang Biru waters. The research obtained is based on the condition of oceanographic
parameters in Sendang Biru waters can be used as FG of Thunnus albacares. Not all waters with good oceanographic
parameters are followed by an increase in catches. Not all waters with good oceanographic parameters are followed by
increased catches. There is a time lag for the target fish to gather in waters with good oceanographic parameters. SST
conditions and chlorophyll-a concentrations in April ranged from 28.72 - 29.65 °C and 0.15 - 0.5 mg/m? (high category). In
that month, the catch of Thunnus albacares weighing >10 kg was 591 kg (<I ton). Thus, it can be said that the occurrence
of FG does not always coincide with the increasing condition of oceanographic parameters of a water body.

Keywords: FG, IFMA 573, Ina-WIS, Oceanographic, Thunnus albacares

I. INTRODUCTION

Indonesia is an archipelago with a larger water area than the land area. This causes Indonesia to be rich in fisheries
potential, especially capture fisheries (Bramana et al., 2020). To regulate the management of the fisheries sector, Indonesia
through Minister of Marine Affairs and Fisheries Regulation Number 18 of 2014 has divided water into || sectors of the
Indonesian Fisheries Management Area (IFMA), including IFMA 572 and 573 (KKP, 2020). IFMA 573 covers the Indian
Ocean south of Java to Nusa Tenggara, including the Sawu Sea, and the western Timor Sea (PERMEN KP, 2014). The
strategic location of IFMA 573 makes the existing fisheries potential very large, especially from the large pelagic fish group
(IOTC, 2021) such as yellowfin tuna (Thunnus albacares) (Agustina et al. 2019 and Fadhilah et al. 2022), bigeye tuna
(Thunnus obesus) (Istnaeni et al. 2023), skipjack (Katsuwonus pelamis) (Arrate et al. 2021), and mackerel tuna (Euthynnus
affinis) (Kusdiantoro et al. 2019).
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The migration pattern of a fish species is very important to study and know in order to determine which waters are
potential fishing grounds. In general, fish migrate for two reasons, namely foraging and reproduction (Simbolon, 2019).
Fish move from one body of water to another to find food, and find mates in order to reproduce. Thunnus albacares as
part of the large pelagic fish group, not only migrates to tropical waters such as Indonesia but also includes subtropical
regions such as Australia (Hampton, 2010). In eastern Indonesian waters, Thunnus albacares spreads in the Banda Sea,
Halmahera, Maluku, Sulawesi, northern Pacific Ocean waters, Flores Sea, Makassar Strait, and Bone Bay (Haruna et al.
2018; Safruddin et al., 2019), then moves to the east of southern Java Island. Large pelagic migration patterns in IFMA 713
were detected in January-February (Seloi et al. 2019), while in IFMA 573 and 572 were detected or caught in May-June
(Safruddin et al.,, 2020). In addition to migration patterns, the distribution of Thunnus albacares can also be influenced by
the condition of oceanographic parameters (Simbolon, 201 |; Baharuddin et al. 2022) such as Sea Surface Temperature
(SST) conditions and chlorophyll-a distribution in a body of water (Zainuddin et al. 2017 and Nursan et al. 2022).

Thunnus albacares is a fish of high economic value both domestically and abroad. Indonesia as a member country of the
Indian Ocean Tuna Commission (IOTC) is one of the largest tuna producers in the Indian Ocean (IOTC, 2018). The high
local and international demand makes fishermen compete in catching. In Indonesia, fishermen use purse seine gear
(Kunarso et al. 2005; Nasution, 2017), longline (Sari et al. 2020), huhate (pole and line), handline (Kantun et al. 2014) and
tonda fishing rod (Khikmawati et al. 2019) to catch Thunnus albacares considering the nature of the fish swimming in the
water column that is not too deep ranging from 0-250 m (Nurdin, 2017). Thunnus albacares with a swimming speed of
80km / hour is often found schooling together with bigeye tuna (Thunnus obesus) due to the similarity of swimming layers
compared to other types of tuna such as bluefin tuna (Thunnus maccoyii) (Rahmawati et al. 2013). Oceanographic
parameters play an important role in the process of forming Fishing Ground (FG) in a body of water, which is a factor in
fish abundance by influencing fish behavior in foraging, spawning, and survival. Oceanographic parameters vary widely such
as the distribution of SST, chlorophyll-a concentration, currents, salinity, etc. Oceanographic conditions can be used as
indicators to determine whether a body of water is classified as fertile or infertile (Nurdin et al. 2018), where these
conditions can lead to other phenomena such as thermal fronts and upwelling. Information related to oceanographic
parameters such as SST distribution and chlorophyll-a concentration can be obtained using satellite imagery, one of which
is the Aqua-MODIS satellite. This satellite is commonly used in the field of fisheries (Anugrah et al. 2023). because it has
high-quality resolution thanks to the Moderate Resolution Imaging Spectroradiometer (MODIS) sensor (Wulandari et al.
2019) so that the satellite image data produced is more accurate than other satellites. In addition to Aqua-MODIS, the
Indonesian Agency for Meteorogical. Climatological, and Geophysics (IAMCG) through Ina-WIS also provides information
related to oceanographic parameters such as currents, waves and wind. Ina-WIS or Indonesian Weather Information of
Shipping is able to present data related to impact-based weather forecasts so that it not only supports fishing activities in
terms of determining potential waters but also the safety of fishermen (Prasetyo et al. 2022).

FG of Thunnus albacares is highly dependent on oceanographic factors in the surrounding waters (Zainuddin et al. 2013)
and stock abundance in nature. A body of water can be said to be a FG if it has oceanographic conditions that match the
preferences of the target fish. Thunnus albacares is a cold-blooded fish (poikilothermic), where its body temperature
always adjusts to the temperature of the surrounding waters (Hartoko et al. 2013), so it is important to know the amount
of water temperature that supports its life activities. Thunnus albacares is generally found at depths below 500 m (Brill et
al. 2005) with temperatures around 20-26°C (Cai et al. 2020). In addition to temperature, another factor that affects the
abundance of tuna in a body of water is the concentration of chlorophyll-a, which determines the waters can be used as a
feeding ground. Chlorophyll-a contained in phytoplankton as the first primary producer is important for the survival of
small fish which are the food of large pelagics such as tuna. This study aims to determine FG in parts of IFMA 573 by
analyzing the distribution of oceanographic parameters. Information related to FG is very important, especially for
fishermen as the main actors in the fishing business. In addition, this research is also expected to be able to perfect
previous studies and can be used as a reference for future research. The use of Ina-WIS IAMCG in determining FG can be
used as another alternative to the commonly used Aqua-MODIS satellite image data.

Il. LITERATURE REVIEW
A. Productivity of water based on chlorophyll-a concentration.
The productivity of aquatic environments is highly dependent on the concentration of chlorophyll-a, which is the main
pigment in phytoplankton. Phytoplanktons are autotrophic organisms that serve as the foundation of the marine food chain,
as they produce food for other organisms as a result of their photosynthesis (Garini et al. 2021). An increase in
chlorophyll concentration in a body of water generally indicates a higher abundance of phytoplankton. With the high
concentration of chlorophyll-a, it can become a fishing ground for small fish, which in turn become food for yellowfin tuna.
Based on the levels of chlorophyll-a concentration by Hatta (2010), chlorophyll-a based on its concentration is divided
into 3 (three) categories, namely high, medium, low, with consecutive values <0.07 mg/m?; 0.07-0.14 mg/m?; and >0.14
mg/m3.
B. The relationship between oceanographic parameters and fishing grounds.
Oceanographic parameters significantly influence the presence of fishing grounds. Sea Surface Temperature (SST), currents,
and chlorophyll-a concentration are three of the many oceanographic parameters that influence fishing areas. The
oceanographic parameters used in this study have been adjusted to align with the research subject, namely yellowfin tuna.
Yellowfin tuna live and migrate to water areas with temperatures that match their preferences.
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Additionally, the distribution of yellowfin tuna can also be influenced by the presence of food sources (chlorophyll-a)
carried by ocean currents. Areas with nutrient-rich currents tend to have abundant fish populations, which then have the
potential to become fishing grounds (Harahap et al. 2019; Marpaung et al. 2022). Pailin et al (2019) in their research
explain that the concentration of chlorophyll-a in a body of water does not directly influence the increase in fish schools in
that water; there is a time lag between these events.

IN.METHODOLOGY

This research was conducted in Sendang Biru waters in March-May 2024 using descriptive quantitative methods.
Quantitative method with a descriptive approach aims to describe and analyze numerical data obtained from research in a
systematic and objective way. This approach is used to explain the characteristics of existing events or phenomena without
making generalizations from existing data. Sendang Biru waters are used as the location of satellite observation, which is a
representation of part of IFMA 573, which is located at 110-113° EL and 8-9° SL. In addition, Sendang Biru is the location
where Thunnus albacares is caught, which is more dominant than other waters included in IFMA 573. The data used in this
study consisted of secondary data, including image data of SST and chlorophyll-a concentration, and currents with the
period January-May 2024. SST image data and chlorophyll-a concentration were obtained from the Aqua-MODIS Level 3
satellite and current data were obtained through Ina-WIS IAMCG. The data obtained is then processed with the aim of
correcting and modifying so that it can be presented and identified. The identification results can then be used to
determine the FG of Thunnus albacares based on oceanographic parameter analysis.

IV. RESULT AND DISCUSSION
A. Distribution of STT and Chlorophyll-a
An easy way to comply with the conference paper formatting requirements is to use this document as a template and
simply type your text into it. Sea Surface Temperature (SST) is a unit that expresses the amount of heat present above the
surface of sea water. SST has a direct influence on fish distribution and abundance in a body of water. Thunnus albacares
has a poikilothermic or cold-blooded nature. This requires fish to adapt to the temperature of the surrounding waters. If
the waters have a higher temperature than the temperature profile that can be tolerated, then Thunnus albacares will
migrate to waters with lower temperatures or in accordance with the desired temperature profile (Fauziah et al., 2020).
Chlorophyll-a is one type of chlorophyll that can be found in all types of phytoplankton. Chlorophyll-a is an important
parameter that affects the fertility of a body of water.

© - @)
Figure I. Distribution of SST and chlorophyll-a January-May 2024 in Sendang Biru Waters.
Note: Red Circle = Thermal Front.

As shown as Fig.l , the values of SST and chlorophyll-a can be seen. The concentration of chlorophyll-a in the open water
has a smaller value than the coastal waters. This is because coastal waters get nutrient supply from land. This statement is
reinforced by Sihombing et al. (2013), horizontally more chlorophyll-a content is found in waters closer to the coast,
because of the unlimited supply from the mainland. This supports phytoplankton to carry out photosynthetic activities. SST
has an inversely proportional relationship with depth, where the magnitude of SST will decrease as the depth of a body of
water increases. SST can also have an influence on the occurrence of the thermal front phenomenon. This phenomenon
can be used as an indicator that a body of water can be said to be a potential FG or not. The thermal front phenomenon is
characterized by a lower temperature than the temperature of the surrounding waters which forms a gradient ranging
from 0.5-1°C.

IJIRAE: ©2014-24, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page -772




e,
=
B IJIRAE:: International Journal of Innovative Research in Advanced Engineering ISSN: 2349-2163
Volume | I, Issue 10, October 2024 https://www.ijirae.com/archives
EBEERAR
Panggabean et al. (2018) in their research argue that the thermal front is characterized by the meeting of two high-
temperature water masses with low-temperature water masses, which have a clearly visible temperature gradient. SST and
chlorophyll-a have different values every month (Table ).
Table |- Distribution of SST and chlorophyll-a January-May 2024

Bulan Parameter Oseanografi
Klorofil-a (mg/m?) SPL (°C)
Januari 0,15-0,35 29,66 - 31-99
Februari 0,25 29,66 - 30,58
Maret 0,15-04 28,24 - 29,62
April o,l-12 28,72 - 29,651
Mei 0,5-4,6 28,00 - 29,55

B. Distribution of Current Direction and Velocity

Current or sea current is the movement of a mass of water from one place to another caused by force acting on the mass
of water. One of the forces that can cause currents is wind. The movement of the current begins with the difference in
the intensity of solar radiation at sea level which then causes a difference in air pressure from one place to another so that
air can move from high pressure areas to low pressure areas (Aziz, 2006). Currents play an important role in the dynamics
of the distribution of other oceanographic parameters such as SPL and chlorophyll-a. In addition, currents can also affect
the behavior of fish migration and spawning.
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[ S ———
. o Coor s (d)(e) Figure 2.
Distribution of Current Direction and Velocity Januari-
Mei 2024 in Sendang Biru Waters
(d)(e) Figure 2. Distribution of Current Direction and (e) Figure 2. Distribution of Current Direction and
Velocity Januari-Mei 2024 in Sendang Biru Waters Velocity Januari-Mei 2024 in Sendang Biru Waters
Figure 2. Distribution of Current Direction and Velocity Januari-Mei 2024 in Sendang Biru Waters
Note: Red Circle = Upwelling.
The currents have different directions and speeds each month (Fig. 2). Cyclonic rotating currents can be used as one
indicator of determining DPI from the upwelling phenomenon that occurs. This is also reinforced by Zhao et al. (2009)
that water areas crossed by tropical cyclonic currents allow vertical movement of water masses rich in nutrients to the
surface layer to form upwelling. The upwelling phenomenon is an event where there is 2 movement of water masses from
the lower water column that carries nutrients to fill the void at the surface.
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Upwelling is closely related to chlorophyll-a concentration. Chlorophyll-a concentrations can be used to predict where fish
gather because chlorophyll-a acts as the first food chain producer in the ocean ecosystem (Gaol et al., 2018).

C. Distribution of Thunnus albacares Caught in IFMA 573

The distribution of Thunnus albacares in the ocean can be influenced by the abundance of fish caused by its migration
pattern and seasonality. The migratory pattern of Thunnus albacares is influenced by oceanographic parameters mainly for
foraging and spawning. Migration patterns can be divided into vertical and horizontal patterns. Vertical migration patterns
are caused by variations in SST. If the water temperature conditions are anomalous, the fish will migrate to the waters
with the desired depth. The fishing season of Thunnus albacares reported by Mugi et al. (2018) occurred in January-
November, with the peak period in May-June and the lean period at the beginning of the West Season in December-.

e

PETA DISTRIBUST
TUNA SIRIP KUNING
I WPPNRI 573

Figure 3. Distribution of Thunnus albacares Caught in IFMA 573 (Southern of Java Island)
Based on Fig. 3, the distribution of Thunnus albacares in the waters of IFMA 573 can be seen. Thunnus albacares has a
temporally wide migration pattern because it is a fish with good swimming ability. The spatial distribution of Thunnus
albacares can be seen from its longitude and latitude position. Thunnus albacares landed at PPP Pondokdadap, Malang were
caught in the range of 8° - 9° EL, and I11° - 113° SL. This is in accordance with Wujdi et al. (2015), that the spatial
distribution of Thunnus albacares using fishing gear is in the South of East Java to the Southern part of West Nusa
Tenggara with coordinates of 8° - 13° EL and 110° - 120° SL
DISCUSSION
The condition of oceanographic parameters in a body of water is the main factor that influences the process of FG
formation. In addition, oceanographic factors can also affect the behavior of fish in finding food, spawning, and also
surviving predator attacks. Thunnus albacares migrate vertically by swimming at depths ranging from 0-250 m above sea
level. Swimming layer of this fish is in the mixed layer to the top of the thermocline with a temperature range of 27-30°C.
Sendang Biru waters as a representation of IFMA 573 waters have a SST between 28.72-30.12°C, and the temperature
decreases with increasing depth. The temperature can be said to be in accordance with the preferences of Thunnus
albacares temperature profile reported in Kantun et al. (2014) that Thunnus albacares was found below the mixed layer
and above the thermocline at 18-31°C with a depth of more than 100m. Chlorophyll-a as the first food chain constituent
of Thunnus albacares has an important role to collect fish in a water area. Sendang Biru waters have a high concentration of
chlorophyll-a category (Hatta, 2010) so that it can be a food supply in the form of phytoplankton. The existence of
phytoplankton as the first primary producer is what will later bring abundance in a water area, especially planktivore fish.
Furthermore, planktivore fish that have gathered can be used as FG for carnivore group fish. This is related to the trophic
level of food which is then related to the food commonly eaten (food habit) and eating habits in fish (feeding habit).
Information related to food habit and feeding habit can be used to determine fish gathering areas or DPI. Currents affect
the distribution of SST and chlorophyll-a, both of which influence the migration and spawning behavior of fish.
Furthermore, the migratory and spawning behavior of fish influences the success rate of new recruitment and fish
abundance. Oceanographic parameters have direct and indirect relationships to Thunnus albacares’s FG. SST and
chlorophyll-a concentration have a direct effect on the formation of FG, while currents have an indirect effect. SST and
chlorophyll-a concentration contribute directly to fish abundance and fish presence in a body of water. Furthermore,
currents contribute to the distribution of SST and chlorophyll-a concentration. This is in line with the research of Ekayana
et al. (2017), the distribution of fish in a water area is not only influenced by one factor of oceanographic parameters. It is
possible that the distribution of tuna species in one place is dominantly influenced by SST and chlorophyll-a concentration,
while other areas can also be influenced by wind, wave, and current conditions.
V. CONCLUSIONS
Based on oceanographic parameters, Sendang Biru waters can be used as a FG for Thunnus albacares. The best SST

conditions and chlorophyll-a concentrations occur in April, ranging between 28.72 - 29.65 °C and 0.15 - 0.5 mg/m? (high
category). In that month, the catch of Thunnus albacares weighing >10 kg was 591 kg (<I ton).
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Thus, it can be said that the emergence of FG does not always coincide with improving oceanographic parameter
conditions of a body of water, and not all waters with good oceanographic parameters are followed by an increase in
catches. There is a pause for the target fish to gather in waters with good oceanographic parameters. This naturally occurs

in all types of fish, including carnivore fish such as Thunnus albacares, to prey on other fish that are below the food chain.
ACKNOWLEDGMENT

This research is a thesis on Estimation of Fishing Areas (Thunnus albacares) at IFMA 573 based on Oceanographic
Parameters. A big thank you to the Indonesian Agency for Meteorological. Climatological, and Geophysics (IAMCG), who
supported the research.

REFERENCES

[IT Agustina, M., Setyadhi, B., & Tampubolon, P. A. R. P. (2019). Yellowfin Tuna (Thunnus albacares Bonnaterre, 1788)
Fisheries on Troll Line Fleet in the Indian Ocean part of South Java. BAWAL, [1(3):161-173.

[2] Arrate |. A, Fraile, |, Marsac, Farley, J. H., Ezepeleta, R. N., Davies, C. R, Clear, N. P., Grewe, P., & Murua, H. (2021).
A Review of the Fisheries, Life History, and Stock Structure of Tropical Tuna (Skipjack Katsuwonus pelamis,
Yellowfin Thunnus albacares and Bigeye Thunnus obesus) in The Indian Ocean. Adv Mar Bio , 88: 38039.

[3] Aziz, M. F. (2006). Water Movement in The Ocean. OSEANA, 31(14):9-21.

[4] Brill, R. W, Bigelow, K. A, Musyl, M. K,, Fritsches, K. A., & Warrant, E. ]. (2005). Bigeye Tuna (Thunnus obesus)
Behavior and Pyhsiology and Their Relevance to Stock Assessment and Fishery Biology. Coll Vol Sci Pap Int Comm
Cons Atl Tunas, 57(2):142-161.

[5] Cai, L. N, Xu, L. L, Tang, D. L., Shao, W. Z, Liu, Y., Zui, J. C., & Ji, D. Y. (2020). The Effect of Ocean Temperature
Gradients on Bigeye Tuna (Thunnus obesus) Distribution in the Equatorial Eastern Pacific Ocean. Adv Space Res
65(12):2749-60.

[6] DKP, East Java. (2023). Fisheries Production of Coastal Fishing Port Pondokdadap. Auvailable:
https://dkp.jatimprov.go.id/unit/p3-pondokdadap//news/view/2678

[7]1 Ekayana, I. M., Karang, I. W. G. A,, As-Syakur, A. R, Jatmiko, I., & Novianto, D. (2017). Relationship of Tuna Catches
Durng February-March 2016 with Chlorophyll-a Concentration and SST from Remote SEnsing Data in Southern
Waters of Java-Bali. Journal of Marine and Aquatic Sciences, 3(1):19-29.

[8] Fadhilah, A, Leidonald, R., Susetya, I. E., & Dewinta, A. F. (2022). Analysis of the Relationship between the ENSO
Phenomenon, Net Primary Productivity and Catches of Yellowfin Tuna in Sibolga Waters, Indonesia. Biodiversitas,
23(9):4440-4447.

[9]1 Fauziah, A. N, Triarso, I., & Fitri, A. D. P. (2020). Estimation of Tuna Fishing Area With Remote Sensing Technology
based on Chlorophylll-a and Sea SUrface Temperature Parameters in Natuna Waters. Journal of Fisheries Resources
Utilization Management and Technology, 9(1):53-44.

[10] Gaol, A. L., Siadari, E. L., & Ryan, M. (2018). Impact of Tropical Cyclone Frances on Upwelling in the Timor Sea and
Its Surrounding. Journal of Meteorology Climatology, and Geophysic, 5(3):37-45.

[I'1] Garini, B. N., Suprijanto, J., & Pratikto, I. (2021). Chlorophyll-a Content and Abundance in The Waters of Kendal,
Central Java. Journal of Marine Research, 10(1):102-108.

[12] Hampton, J. (2010). Tuna Fisheries Status and Management in the Western and Central Pasific Ocean. Oceanic
Fisheries Programme. New Caledonia.

[13] Harahap, M. A, Siregar, V. P, & Agus, S. B. (2019). Spatial and Temporal Pattern of Pelagic Fishing Ground used
Oceanography Data in West Sumatera Waters. Journal of Tropical Marine Science and Technology, 11(2):297-310.

[14] Hartoko, A., Purwanti, F., & Latumen, G. A. (2013). nalysis of the Relationship of Sea Surface Temperature,
Chlorophyll-a MODIS Satellite Data and Sub-Surface Temperature Argo Float Data to Tuna Catch in the Indian
Ocean. Journal of Management of Aquatic Resources, 2(2):1-8.

[I5] Haruna, Mallawa, A., Musbir, M., & Zainuddin, M. (2018). Population Dynamic Indicator of the Yellowfin Tuna
Thunnus albacares and its Stock Condition in the Banda Sea, Indonesia. AACL Bioflux, | 1(4) 1323-133.

[16] Hatta, M. (2010). Strucute and Dynamics of Tropic Levels in Bagan Rambo Fishing Area, Barru Regency, South
Sulawesi. IPB Press. 268p.

[17] IOTC, Indian Ocean Tuna Commission. (2018). Report of the 20th Session of the IOTC Working Party on Tropical
Tunas. Available: https://edu.iotc.org/, accessed on Mei 2024.

[18] IOTC, Indian Ocean Tuna Commission. (2021). Executive Summary: Bigeye Tuna. Available: https://edu.iotc.org/,
accessed on Mei 2024.

[19] Istnaeni, Z. D., Gaol, . L., Zainuddin, M., & Fitrianah, M. (2023). Implementation of the Pelagic Hotspot Index in
Detecting the Habitat Suitability Area for Bigeye Tuna (Thunnus obesus) in The Eastern Indian Ocean. Biodiversitas,
24(9):5044-5056.

[20] Kantun, W., Mallawa, A., & Rapi, N. L. (2014). Comparison of the Structure of Madidihang Tuna (Thunnus albacares)
Caught on Deep Sea and Shallow Sea and Shallow Sea FADs in the Makassar Strait Waters. Journal of PTEKS
PSP, 1(2):112-128.

[21] Khikmawati, L. T., Jaya, M. M., Nugraha, B. K., & Iman, A. (2023). Operation of KMN Harapanku Tonda Fishing Road
in Prigi Waters. Journal of Aquabiodiversity, 6(1):99-107.

[22] KKP, Decre Minister of Marine and Fisheries. (2020). Marine Potential and Fisheries Resources in the Indonesian
Fisheries Management Area (IFMA) 573. Jakarta, Indonesia.

IJIRAE: ©2014-24, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page -775




& oo Y
Y Eit ¥ IJIRAE:: International Journal of Innovative Research in Advanced Engineering ISSN: 2349-2163
¢~ Volume |1, Issue 10, October 2024 https://www.ijirae.com/archives

HENERARAE
[23] Kunarso, K., Hadi, S., & Ningsih, N. S. (2005). Upwelling Locaton Study for Tuna Potential Fishing Ground

Determination. Marine Science: Indonesian Journal of Marine Scieces, 10(2):61-67.

[24] Kusdiantoro, Achmad, F., Sugeng, H. W., & Bambang, J. (2019). Indonesia Capture Fisheries: Portrait and
Sustainability Challenges. Journal of Social Economy Marine and Fisheries, 14(2):145-162.

[25] Marpaung, S., Prayogo, T., Yati, E., Purwanto, A. D., Nandika, M. R., Domiri, D. D., & Kushardono, D. (2022). Analysis
of Net Primary Productivity and Chlorophyll-a Characteristics in The Banda Sea and Its Surroundings. Journal of
Tropical Marine Science and Technology, 14(1):31-46.

[26] Mugi, N., Wisudo, S. H., & Purwangka, F. (2018). Productivity and Seasonal Pattern of Madidihang (Thunnus albacares)
Fishing in Fisheries Management Area (IFMA) 573. Journal of Acoustica Indonesia, 3(2):127-135.

[27] Nasution, E. (2017). Analysis of hte Distribution Chain of Fishermens Catches of Marine Fish Commodities in Aek
Manis Village, South Sibolga Distrik, Sibolga City. Medan State University, Meda.

[28] Nurdin, E. (2017). Fish Agregatting Devices (FAD’s) as a Tool for Sustainable Tuna Fisheries, Yellowfin (Thunnus
albacares) IPB. Bogor Graduate School.

[29] Nurdin, E., Panggabean, A. S., & Restiangsih, Y. H. (2018). The Effect of Oceanographic Parameters on the Catch of
Tonda Fleet around FAD’s in Palabuhanratu. Jurnal Literatur Perikanan Indonesia, 24(2):117-126.

[30] Nursan, M., Yonvitner, Y., & Agus, S. B. (2022). Distribution of Skipjack (Katsuwonus pelamis) Fisheries Area Using
Purse Seine Fishing Equipement in IFMA 573. Journal of Tropical Fisheries Management, 6(1):8-16.

[31] Pailin, J. B., Matrutty, D. D. P., Siahainenia, S. R., Tawari, R. H. S., Haruna, & Talahatu, P. (2020). Potential Fishing
Ground of Tuna Madidihang (Thunnus albacares Bonnaterre, 1788) di Seram Sea. Journal of Tropical Marine,
23(2):207-216.

[32] Panggabean, S., Mubarak, & Ghalib, M. (2018). Determination of Thermal Front Area in the East Java of West
Sumatera, Riau Province. Journal of Fisheries and Marine, 23(1):8-14.

[33] PERMEN KP. Regulation of the Minister of Marine Affairs and Fisheries of the Republic of Indonesia Number
| 8/PERMEN-KP/2014 concerning the State Fisheries Management Area of the Republic of Indonesia.

[34] Prasetyo, E., Adi, A. P., & Anwar, S. (2022). The Great Influence of Maritime Meteorological Knowledge in the
Victory of the Battle of Normandy in 1944. Majalah limiah Methoda, 12(3):246-251.

[35] Rahmawati, N. T., Wisudo, S. H., Wijono, E. S., & Nurani, T. W. (2013). Fisheries Dynamics of Indonesia Tuna
Longline: Case Study of the Southern Bluefin Tuna. Journal of Marine and Fisheries Technology, 4(2):113-122.

[36] Safruddin, S., Aswar, B., Ashar, M. R, Hidayat, R., Dewi, Y. K., Umar, M. T., Farhum, S. A, Mallawa, A., & Zainuddin M.
(2019). The Fishing Ground of Large Pelagic Fish During the Southest Monsson in IFMA 713. IOP Conference Series:
Earth and Enviromental Science: 370.

[37] Safruddin, S., Aswar, B., Hidayat, R, Saiful, Dewi, Y. K., Umar, M. T., Farhum, S, A., Zainuddin M., & Mallawa, A.
(2020). Migration Pattern of Large Pelagic Fish in IFMA 713. Proceedings of the 7th National Symposium on Marine
and Fisheries, 195-201.

[38] Sari, T. E. Y., Usman, U. & Wahyuningrum, P. I. (2020). Spatial and Temporal Distribution of Tuna (Thunnus sp.) in
the Western Sumatera Water based on Geographic Information System. Marine Fisheries, | 1(2):201-211.

[39] Seloi, A., Malik, A. ., Yani, F. I, Mallawa, A., & Safruddin. (2019). Remote Chlorophyll-a and STT to Determination of
Fish Potensial Area in Makassar Strait Water Using MODIS Satellite Data. |IOP Conference Series: Earth and
Enviromental Science: 270.

[40] Simbolon, D. (201 I). Bioecology and Fishing Area Dynamics Department of Fisheries Resource Utilization, Faculty of
Fisheries and Marine Sicence, IPB Bogor.

[41] Simbolon, D. (2019). Fishing Ground. IPB Press. 266p.

[42] Sihombing, R. F., Aryawati, R., & Hartoni. (2013). Chlorophyll-a Content of Phytoplankton around the Waters of
Sungsang Village, Banyuasin Regency, South Sumatera Province. Maspari Journal, 5(1):34-39.

[43] Wati, P. S., Ningsih, E. N., Melki & Hartoni. (2013). Analysis of Fishing Potential Zone Distribution using Aqua-
MODIS Satellite Imagery in IFMA 71 1. Maspari Journal, 15(1):33-40.

[44] Wujdi, A., Sulistiyaningsih, R. K., & Rochman F. (2015). Catch Distribution of Madidihang (Thunnus albacares
Bonnaterre, 1788) in the Eastern Indian Ocean. Journal of Research Fisheries Indonesia, 21(2):76-86.

[45] Wulandari, N. N. R,, Aryanti, N. L. N., & Hendrawan, I. G. (2019). Study of Net Primary Productivity Variability in
Southern Indonesian Waters based on Aqua-MODIS Satellite Data. Journal of Marine Research and Technology,
2(2):38-42.

[46] Zainuddin, M., Nelwan, A. F., Farhum, A, Hajar, M. A. I, Najamuddin, Kurnia, M., & Sudirman, S. (2013).
Characterizing Potential Fishing Zone of Skipjack Tuna during the Southern Monsson in the Bone Bay - Flores Sea
using Remote Sensing Oceanographic Data. International Journal Geosciences, |(4)L 259-266.

[47] Zainuddin, M., Farhum, A., Safruddin, S., Selamat, M. B., Sudirman, S., Nurdin, N., Syamsuddin, M., Ridwan, M., &
Saitoh, S. I. (2017). Detection of Pelagic Habitat Hotspots for Skipjack Tuna in the Gulf of Bone - Flores Sea,
Southwestern Coral Triangle Tuna, Indonesia. PLoS One, 12(10:1-19.

[48] Zhao, H., Tang, D. L., & Wang, D. (2009). Phytoplanton Blooms near the Pearl River Estuary Induced by Thypoon
Nuri. Journal of Geo-Physical Researc, | 14(1):1-19.

IJIRAE: ©2014-24, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page -776




