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Abstract. Nuryanto A, Bhagawati D, Winarni ET, Rofiqoh AA. 2023. First record of red seabream, Pagrus major existence in the
eastern Indian Ocean south of Java, Indonesia revealed by DNA barcoding. Biodiversitas 24: 6023-6030. The red seabream, Pagrus
major, is widely believed to be mainly inhabited in the Northwest Pacific region. Although there are no previous studies reporting its
existence in the Indian Ocean, a morphologically similar species of silver seabream, P. auratus, has been discovered. To comprehensively
assess the geographical distribution of both species, there is a need to carry out a taxonomic study using DNA barcoding technique.
Therefore, this study aimed to evaluate the taxonomic status of seabream (Sparidae) in the east Indian Ocean south of Java, Indonesia,
using the cytochrome ¢ oxidase 1 barcoding. Fish specimens were collected during the June to August 2023 field trips at fishing ports
and auction centers along West Java and Banten southern coastlines. A total of 51 specimens were successfully barcoded and 99%
genetic similarity was used as a species border. The results showed that three seabream species were identified, with intraspecific
genetic similarity ranging from 99.77% to 100% and low genetic distance between 0.000 and 0.005 to one top hit conspecific.
Furthermore, 21 specimens were identified as P. major with high genetic similarity ranging from 99.43% to 100% and genetic
homology ranging from 99.44% to 100%. This discovery represented the first record of P. major in the east Indian Ocean, South Java,

presenting essential data need for capture fisheries management in the region.
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INTRODUCTION

The Sparidae is among valuable fisheries commaodities
in Indonesia (Nuryanto et al. 2023). There are 166 known
species in the family Sparidae and divided into 39 genera
(Parenti 2019). Seven sparid species have been described
from Indonesia marine waters. These species are
Acanthopagrus pacificus, Argyrops bleekeri, Argyrops
spinifer, Dentex spariformis, Pagrus auratus (Chrysophrys
auratus), Rhabdosargus niger, and Rhabdosargus sarba
(Iwatsuki et al. 2010; Froese and Pauly 2023). Recently,
Nuryanto et al. (2023) reported the presence of Dentex
tumifrons (Evynnis tumifrons) in the Indian Ocean south of
Java. No study has reported Pagrus major from the
Indonesia marine waters.

Pagrus major (Temminck & Schlegel, 1843), a red
seabream from the Sparidae, is widely distributed in the
northwestern Pacific from the northeastern South China
Sea to Japan, except the Philippines (Fricke et al. 2023, Froese
and Pauly 2023). In Japan, it has been cultivated for over
60 years, gaining widespread popularity in the Mediterranean
Sea since 1985 (Dul¢i¢ and Kraljevic 2007). However,
discovery of P. major outside native geographic range is rare
(Yannis et al. 2019) with only two studies reporting its
occurrence, including in the Adriatic and Eastern Mediterranean
Seas (Dul¢i¢ and Kraljevic 2007; Yannis et al. 2019).

A morphologically similar species of Sparidae, namely
P. auratus (Fricke et al. 2023; Froese and Pauly 2023), has
been reported to live in the Indo-West Pacific region. Due

to their similarities, both species had been synonymized
(Eggleston 1974), with P. major being identified as a subspecies
of P. auratus (Tabata and Taniguchi 2000). This historical
confusion has been dismissed (Fricke et al. 2023) and both
species are regarded as two different species. A previous
study using molecular character supported this placement
into two distinct genetic species (Tabata and Taniguchi 2000).

The morphological similarities between P. major and P.
auratus have posed a taxonomic challenge during species
identification (Yannis et al. 2019), specifically for beginners.
This challenge could be solved by applying molecular
identification or DNA barcoding (von der Heyden et al.
2014; Chac and Thinh 2023). The partial sequence of the
Cytochrome ¢ oxidase 1 (COIl) gene is accepted and
commonly used as a molecular marker for animal barcoding
(Al Amry et al. 2016; Dahruddin et al. 2016; Syaifudin et
al. 2020). This technique has proven reliable for precise
species identification (Ceruso et al. 2018; Abdalwahhab et
al. 2020; Caputi et al. 2021; Ceruso et al. 2021;
Mohammed-Geba et al. 2021) and successfully solved the
problem in fish identification (Hubert et al. 2012; Nuryanto
et al. 2023), including Sparidae (Ahmed et al. 2021), and
product determination (Almerdn-Souza et al. 2018; Hu et
al. 2018; Ha et al. 2019). Furthermore, it was successfully
used to unmask the presence of cryptic species (Becker et
al. 2015; Bilgin et al. 2015; Muchlisin et al. 2017),
unveiling undescribed and overlooked fish species, which
might be eluded by morphological identification (Nuryanto
et al. 2021).
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The Eastern Indian Ocean in southern Java is among the
most productive fishing areas in Indonesia, characterized
by several fishing ports and auction centers (Nuryanto et al.
2023). Various fish species have become essential fisheries
commodities in the regions, including the members of
Sparidae (Dahruddin et al. 2016). Previous studies reported
that four species of Sparidae was collected in the eastern of
the Indian Ocean and traded in the fishing ports and auction
center in South Java, including A. berda, A. pacificus, A.
bleekeri, and E. tumifrons (Dahruddin et al. 2016; Nuryanto
et al. 2023). Despite the numerous marine resources in the
region, there is a lack of information regarding the presence
of P. auratus or P. major in the eastern Indian Ocean south
of Java, Indonesia. Therefore, this study aimed to evaluate
the taxonomic status of seabream (Sparidae) in the east
Indian Ocean south of Java, Indonesia, through the COI
barcoding. The results are expected to provide valuable
insight for further investigation to preserve the existence of
P. major and enhance the management of marine fisheries
in the region.

MATERIALS AND METHODS

Study site and fish specimen collection

Fish specimens were bought from collectors at several
fishing ports which were selected randomly and auction
centers along the south coastline of West Java and Banten
Provinces, Indonesia, as illustrated in Figure 1. The name
of sampling sites is presented in Table 1. The sampling
efforts were carried out during the field trips from the
middle of June to the end of August 2023. We bought all
sparid specimens during each field trip. The member of
Sparidae was selected based on their morphological
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characteristic, especially upper profile. According to Nuryanto
et al. (2023), the member of Sparidae have steepened and
deepened upper profile (Figure 2).

Total genomic DNA sources and barcoding process

Small clips of pectoral fin were excised from each fish,
preserved in absolute ethanol, and stored at 4°C before
molecular analysis. All the specimens were shipped to a
company for molecular barcoding and Genomic DNA was
extracted using a DNA Miniprep Kit (Zymo Research,
D4081) following the manufacturer's protocol. Subsequently,
the Polymerase Chain Reaction (PCR) amplification of the
COI gene was performed using the 2x MyTag HS Red Mix
(Bioline, BIO-25048). The amplification settings were started
with an initial denaturation at 95°C for 1 minute. The
process was continued with denaturation at 95°C for 15
seconds, annealing at 50°C for 30 seconds, and extension at
72°C for 45 seconds, with total cycles of 35 times.

Table 1. Sampling site notation and name

Notation Name

| Binuangeun Fishing Port

I Bayah Fish Auction Center

" Cisolok Fish Auction Center

v Pelabuhan Ratu Fishing Port

\% Ciwaru Fish Auction Center

Vi Jayanti Fishing Port

Vil Santolo Fishing Port

Vil Pamayangsari Fish Auction Center
IX Legok Jawa Fish Auction Center
X Bojongsalawe Fish Auction Center
XI Pangandaran Fishing Port
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Figure 1. Indonesia map shows fishing ports and fish auction centers (sampling sites) along West Java and Banten coastline, Indonesia
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Acanthopagrus

Figure 2. Sparid specimen obtained during the field trips

The final extension was carried out at 72°C for 3
minutes, completing one cycle. To amplify the target
fragment of the COI gene, the following primer sets were
used, as presented in Table 2. In each 25 pL PCR mixture,
the chemical component was KOD FX Neo 1 pL, 2X PCR
Buffer KOD FX Neo 12,5 pL, 2mM dNTPs 1 pL,
10pmol/pL of each primer was 1 pL, template DAN 1 pL,
and ddH20 9.5 pL. Total genomic DNA isolation and COI
marker amplification were conducted at Genetika Laboratory
(PT. Genetika Science Indonesia, Jakarta). The COI gene
was sequenced using the bi-directional sequencing technique
from Sanger methods at 1% BASE Asia in Kuala Lumpur,

Malaysia (Nuryanto et al. 2023).

Sequence editing

Consensus sequence is a sequence DNA that represents
the alignment of related sequences. In this study, consensus
sequences were gained from the contig and trimming
process of the forward and reverse sequences of COIl gene
in Bioedit 7.0 (Hall 1999). Functional COI gene sequences
were obtained by altering raw contig sequences into open
reading frame using the online ORF Finder (https://www.
ncbi.nlm.nih.gov/orffinder). The ORF Finder was configured
with specific search parameters, including a minimal ORF
length of 300 nucleotides, vertebrate mitochondrial genetic
code, the activation of ATG as the ORF starts codon, and
ignore nested ORF. The obtained ORF sequences were
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deposited in GenBank with the accession number OR512850-
OR512881, OR527342-OR527344, OR591328-OR591343
(Table 2). The ORF sequences were aligned with conspecific
sequences in GenBank to ensure the absence of gaps.

Data analysis

The genetic species concept was applied using a genetic
similarity test to the reference species in barcode of life
data systems (BOLDsystems) (Ratnasingham and Hebert
2007). This test was based on biological identity index-BIN
ID (Ratnasingham and Hebert 2013) with search databases
Species Level Barcode Records. The specimens were also
subjected to genetic homology tests to reference species in
GenBank using Basic Local Alignment Search Tool
(BLAST). The search was set to standard database
nucleotide collection and optimized for highly similar
sequences. In this study, a genetic similarity and homology
of 99% was used as the threshold for species boundary on
Sparidae (Ahmed et al. 2021). Genetic distance among
samples with their conspecific species were estimated to
support similarity data. Furthermore, pairwise genetic distance
was calculated using the Kimura 2-parameter substitution
model, which included transition and transversion, while
assuming a uniform substitution rate among sites. The
calculation was performed in MEGA XI (Tamura et al. 2021).

RESULTS AND DISCUSSION

Genera assignment

A total of 51 Sparidae specimens were obtained during
the field trips, with body weights ranging from 900 gr to
4600 gr, depending on the species available during the field
trips. The identification process categorized the specimens
into three genera by comparing their morphology with
pictures available in the reference (Froese and Pauly 2023).
As presented in Figure 2, the three genera were
Acanthopagrus, Argyrops, and Pagrus.

DNA barcoding

Similarity tests of the ORF sequences showed genetic
identity of samples ranging from 99.77% to 100% to the
nearest three top reference species in BOLDsystems. The
first top hit is presented in Table 2.

The genetic similarities presented in Table 2 showed
that all Sparidae specimens obtained in this study were
genetically identified at the species level, as their similarity
value exceeded 99% of predetermined species border.
These specimens were genetically barcoded into three
species, namely Acanthopagrus pacificus (Iwatsuki et al.
2010), Argyrops bleekeri (Oshima, 1927), and Pagrus
major (Temminck & Schlegel, 1843). Previous studies
reported that the natural population of animal species
showed broad range of genetic divergences or similarities.
Moreover, the different intraspecific genetic similarity
ranging from 92.5% to 99% (Pereira et al. 2013; Lim et al.
2016; Brifioccoli et al. 2020; Mohammed-Geba et al. 2021)
has been used as species borders (Nuryanto et al. 2017;
Abdalwahhab et al. 2020; Winarni et al. 2023). The standard
value used in BOLDsustems was 97% (Ratnasingham and
Hebert 2013; Nuryanto et al. 2018; Amatya 2019; Kusbiyanto
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et al. 2020), while other reports utilized moderate genetic
similarity ranging from 95% and 97%. However, reasonable
genetic similarity during species delineation required
logical and acceptable justification (Jeffery et al. 2011),
such as geographic locality information between the
sample and reference species (Higashi et al. 2011; Candek
and Kurtner 2015). Some investigations reported the use of
stringent threshold values as species boundaries between
98% and 99% (Ha et al. 2019; Abdalwahhab et al. 2020;
Salem et al. 2021; Abbas et al. 2022), particularly for
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newly diverged species. In this study, P. major and P.
auratus showed similar morphology (Tabata and Taniguchi
2000; Froese and Pauly 2023), suggesting that they are
newly diverged. Approximately, more than 99% of genetic
similarity was reported in Sparidae specimens from the
Mediterranean Sea (Ahmed et al. 2021). Consequently,
99% genetic similarity in this study was the most reliable
threshold value as species border and could separate

between P. major and P. auratus.

Table 2. Genetic identity of Sparidae specimens based on similarity value to their conspecific references in BOLDsystems

Sample code Accession number Similarity (%6) Reference species and BIN 1D
PGN-Pa-01 OR512850 100 Pagrus major BOLD:AAC0553
PGN-Pa-02 OR512851 100 Pagrus major BOLD:AAC0553
PGN-Pa-03 OR512852 99.84 Pagrus major BOLD:AAC0553
PGN-Pa-04 OR512853 100 Pagrus major BOLD:AAC0553
PGN-Pa-05 OR591331 99.84 Pagrus major BOLD:AAC0553
PGN-Pa-06 OR591332 100 Pagrus major BOLD:AAC0553
PGN-Pa-07 OR591333 99.84 Pagrus major BOLD:AAC0553
PGN-Pa-08 OR591334 99.84 Pagrus major BOLD:AAC0553
PGN-Pa-09 OR591335 99.77 Pagrus major BOLD:AAC0553
PGN-Pa-10 OR591336 100 Pagrus major BOLD:AAC0553
PGN-Pa-11 OR591337 100 Pagrus major BOLD:AAC0553
BJS-Th-01 OR512854 99.84 Pagrus major BOLD:AAC0553

BJS-Pa-02 OR591328 100 Pagrus major BOLD:AAC0553
BJS-Pa-03 OR591329 100 Pagrus major BOLD:AAC0553
BJS-Pa-04 OR591330 99.84 Pagrus major BOLD:AAC0553

GRT-01 OR591338 99.68 Pagrus major BOLD:AAC0553

TSK-01 OR591339 99.84 Pagrus major BOLD:AAC0553

JYT-01 OR591340 99.84 Pagrus major BOLD:AAC0553

JYT-02 OR591341 100 Pagrus major BOLD:AAC0553

JYT-03 OR591342 99.84 Pagrus major BOLD:AAC0553

JYT-04 OR591343 99.85 Pagrus major BOLD:AAC0553
BJS-APH-01 OR527342 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-02 OR512855 99.84 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-03 OR512856 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-05 OR512857 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-06 OR512858 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-07 OR512859 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-08 OR512860 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-09 OR512861 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-10 OR512862 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-APH-11 OR512863 100 Acanthopagrus pacificus BOLD:AAF1278
BGN-Ap-01 OR512864 100 Acanthopagrus pacificus BOLD:AAF1278
BGN-Ap-02 OR512865 100 Acanthopagrus pacificus BOLD:AAF1278
BGN-Ap-03 OR512866 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-Ap-01 OR527343 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-Ap-02 OR527344 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-AP-03 OR512867 99.84 Acanthopagrus pacificus BOLD:AAF1278
BJS-AP-04 OR512868 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-AP-05 OR512869 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-AP-06 OR512870 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-AP-07 OR512871 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-AP-08 OR512872 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-AP-09 OR512873 100 Acanthopagrus pacificus BOLD:AAF1278
BJS-Tr-01 OR512874 100 Argyrops blekkeri BOLD:AAB3719
BJS-Tr-02 OR512875 100 Argyrops blekkeri BOLD:AAB3719
BJS-Tr-03 OR512876 100 Argyrops blekkeri BOLD:AAB3719
BJS-Tr-04 OR512877 100 Argyrops blekkeri BOLD:AAB3719
BJS-Tr-05 OR512878 100 Argyrops blekkeri BOLD:AAB3719
BJS-Tr-06 OR512879 100 Argyrops blekkeri BOLD:AAB3719
BJS-Tr-07 OR512880 100 Argyrops blekkeri BOLD:AAB3719
BJS-Tr-08 OR512881 100 Argyrops blekkeri BOLD:AAB3719
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This study also used genetic distance as additional data
during species delineation to support similarity data. Based
on the results, low and slightly large genetic distances
within species were observed in a genus. In contrast, high
genetic distances were observed within a family, as
presented in Table 3.

The intraspecific K2P genetic distance, presented in
Table 3, supported the delineation of specimens into three
different species as previously determined based on genetic
similarity value. A low value below 0.010 was also
reported in Squalus graham and S. mitsukurii (Ariza et al.
2022) as well as two genera of Haemulidae, namely
Brachygenys and Haemulon (Cerqueira et al. 2021).
Consequently, the use of 0.010 genetic distance as
additional data for delineating specimens into species
categories in this study was highly reliable (Ha et al. 2019).
Other studies used considerable genetic distances from 0.02
to 0.05 as species borders during molecular barcoding
(Candek and Kuntner 2015; Karanovic 2015; Abdalwahhab
et al. 2020; Boza et al. 2022) because animal group showed
variable intraspecific sequence similarities (Diaz et al. 2016;
Ali et al. 2020; Limmon et al. 2020; Sholihah et al. 2020).
For example, the maximum K2P intraspecific genetic
distance on Carangidae ranged from 0.00 to 0.048 (Mat
Jaafar et al. 2012), while Neotropic fish had 0.000 to 0.085
(Pereira et al. 2013), with a higher value being of 0.148
being observed in freshwater Hemiramphodon (Lim et al.
2016).

Intrageneric K2P genetic distances ranging from 0.028
to 0.030 was observed between A. pacificus and A. berda
(Dahruddin et al. 2016). These low values were similar to
the 0.0072 observed in S. albicaudatus and S. cubensis
(Ariza et al. 2022). In this study, the maximum genetic
distance was lower compared to previous reports which
obtained 24.8% for Neotropical fish (Pereira et al. 2013),
27.03% for indigenous fish in Bangladesh (Ahmed et al.
2019), as well as 18.25% for ophichthid fishes (Xing et al.
2020), and engraulid fish (Afrand et al. 2018).

First record of Pagrus major in the eastern Indian Ocean

Based on the discovery in this study, more than 10 top
hits among conspecific references in BOLDsystem and
GenBank for 21 samples used were P. major. The genetic
identities of specimens are provided in Table 4, which lists
the five top reference species with the closest genetic
identity of specimens. For BLAST parameters, the query
cover and e-value for all samples were 100% and 0.00,
respectively (Accession numbers for the conspecific taxa
were MK560702, MK560705; MK560706; KY371849,
KY371848; KU199066, KU199070).

Table 3. The K2P genetic distances

Category Genetic distance
Intraspecific 0.000-0.005
Intrageneric 0.028-0.030
Intrafamily 0.117-0.199
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Table 4 shows that all five top reference species in both
BOLDsystems and GenBank were only P. major, with
none corresponding to P. auratus. Based on those genetic
identity values, this study provided the first taxonomic
information about the presence of P. major in the eastern
Indian Ocean south of Java. P. major is a seabream species
widely distributed in the Western Pacific (Fricke et al.
2023; Froese and Pauly 2023). However, there is limited
information about this species outside its natural
geographic range, specifically in the Adriatic and Eastern
Mediterranean Seas, respectively (Dul¢i¢ and Kraljevic
2007; Yannis et al. 2019). A previous study (Dul¢i¢ and
Kraljevic 2007) only reported one individual from the
Adriatic Sea, while Yannis et al. (2019) four individuals
were obtained in the Eastern Mediterranean Sea. This
scarcity indicated that the individual was unintentionally
escaping from marine culture, which was started in 1985
(YYannis et al. 2019). Although, there is no study regarding
the existence of P. major from Indonesia (Froese and Pauly
2023), a survey has been conducted about Sparidae,
particularly from Java (Muchlis and Surahman 2015;
Dahruddin et al. 2016; Nuryanto et al. 2023). Dentex
(Evynnis) tumifrons were reported from Pelabuhan ratu,
West Java (Muchlis and Surahman 2015) and Acanthopagrus
berda from Java (Dahruddin et al. 2016). A recent
investigation documented three species of Sparidae, namely
A. pacificus, Argyrops bleekeri, and Evynnis tumifrons
from the eastern Indian Ocean South of Java, Indonesia
(Nuryanto et al. 2023) but only collected samples during
the east monsoon season. Consequently, this study
provided the first data about the existence of P. major on
the east Indian Ocean south coast of Java, Indonesia.
During the field trips at the end of August, this study
observed a high abundance of P. major, and additionally
fish collectors reported the highest P. major catchment
occurs in September until beginning of October 2023
(Personal Communications with some collectors from
Pangandaran to Jayanti, Cianjur). A total of three taxa were
obtained during this investigation, which was in line with a
report from this region (Nuryanto et al. 2023) but with a
different species composition. Furthermore, A. pacificus, Ar.
bleekeri, and P. major were discovered and the study in east
monsoon season found A. pacificus, Ar. bleekeri, and
Evynnis tumifrons (Nuryanto et al. 2023). This study also
reported higher Sparidae species compared to Dahruddin et
al. (2016) but was still lower than that summarized by
Froese and Pauly (2023). Based on the results, only 21
specimens were obtained from the coastline of West Java
and Banten Provinces, indicating the need for further study
about the existence of P. major in the eastern Indian Ocean
south of Java, to obtain a broader sampling coverage. This
is because more sampling coverage will provide better
information to support the wider geographical range of P.
major, extending beyond the Northwest Pacific, excluding
the Philippines.
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Table 4. Genetic similarity and homology among sparidae
specimens with their reference species in BOLDsystems and
GenBank

Sample Pagrus major
code Similarity (%) Homology (%)
(BOLD) (GenBank)
PGN-Pa-01 100 100
100 100
100 100
100 100
100 100
PGN-Pa-02 100 100
100 100
100 100
100 100
100 99.84
PGN-Pa-03 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
PGN-Pa-04 100 100
100 100
100 100
100 100
100 100
PGN-Pa-05 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.69
PGN-Pa-06 100 100
100 100
100 100
100 100
100 99.84
PGN-Pa-07 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.68
PGN-Pa-08 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.68
PGN-Pa-09 99.77 99.44
99.43 99.44
99.43 99.44
99.43 99.44
99.43 99.44
PGN-Pa-10 100 100
100 100
100 100
100 100
100 99.84
PGN-Pa-11 100 99.80
99.80 99.80
99.80 99.80
99.80 99.80
99.80 99.80
BJS-Th-01 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.68

BJS-Pa-02 100 100
100 100
100 100
100 100
100 99.84
BJS-Pa-03 100 100
100 100
100 100
100 100
100 99.84
BJS-Pa-04 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.68
GRT-01 99.68 99.84
99.68 99.68
99.68 99.68
99.68 99.68
99.68 99.68
TSK-01 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.68
JYT-01 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.68
JYT-02 100 100
100 100
100 100
100 100
100 99.84
JYTO3 99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.84
99.84 99.68
JYT-04 99.85 99.85
99.85 99.85
99.84 99.85
99.84 99.85
99.84 99.69

In conclusion, this study discovered three species of
Sparidae from the eastern Indian Ocean south of Java,
Indonesia, namely Acanthopragrus pacificus, Argyrops
bleekeri, and P. major. The discovery of P. major in the
fishing ports and auction center along the West Java
coastline provided the first record of its existence. The
results were expected to provide valuable insight for
sustainable fisheries management in this region. However,
this study only sampled specimens from West Java and
Banten Provinces, resulting in 21 samples of P. major
being barcoded. To establish statistically reliable data for
management and expand the geographical range map,
further study should include representatives from other
locations and more sequenced specimens.
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