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Abstract. Brunei Darussalam, located in the Coral Triangle, is home to a rich range of marine and brackish 

species, however phylogenetic data are scarce. This study used morphological approaches and DNA 

barcoding of the mitochondrial COI gene to identify eight finfish and five shellfish from coastal and 
estuarine settings. PCR-amplified sequences (356-664 bp) were compared to GenBank references, and 

phylogenetic relationships were examined using neighbor-joining (NJ) trees and Kimura 2-parameter 

distances, yielding information for biodiversity assessment and management. DNA barcoding correctly 

identified all specimens with 99.10-100% similarity, confirming species including mangrove red snapper, 

Lutjanus argentimaculatus (Forsskål, 1775), asian seabass, Lates calcarifer (Bloch, 1790), mud crab, 

Scylla paramamosain (Estampador, 1949), and whiteleg shrimp, Penaeus vannamei (Boone, 1931). 

Phylogenetic analysis found that finfish had low intraspecific distances (0-0.006), indicating good genetic 

uniformity, whereas shellfish had significant interspecific divergence (0.147-0.527), indicating cryptic 

variety or possible mislabeling. These findings support COI barcoding as a viable approach for species 
authentication and show Brunei's diverse water biodiversity. The findings give baseline genetic data to 

guide the region's sustainable fisheries, stock assessment, and conservation programs, as well as future 

management of marine and brackish water resources. 
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Introduction. Brunei Darussalam is a small republic on the island of Borneo with broad 
coastlines and estuarine systems that support a diverse range of marine and brackish water 

species (Thia-Eng et al 1987; Allen 2009). The country, which is located on the island's 

northwest coast, is part of the Coral Triangle program, which has a rich marine biodiversity 
(Asaad et al 2018). This study looked at the evolutionary relationships between finfish and 

shellfish species found in these locations. It tries to identify species, reveal evolutionary 

links, and aid in future conservation efforts. 
Brunei's marine waters border the South China Sea (SCS), while brackish areas 

extend from the four major drainage systems to Brunei Bay (Beales 1982; Thia-Eng et al 
1987; Silvestre et al 1992; Syazana 2013). These environments include reef systems, 

mangroves, and estuaries, which are home to nearly 400 coral species, 711 reef fish, 331 

mollusks, 17 stomatopods, and 104 freshwater fish species (The Forestry Department & 
Ministry of Industry and Primary Resources 2014; Zohrah et al 2018). These estuarine 

systems combine freshwater and saline water inflows, providing a suitable habitat for fish 
species such as groupers (Epinephelidae spp.), snappers (Lutjanus spp.), and perches 

(Lates spp.), as well as shellfish species such as penaeid shrimp (Peneaus spp.) and mud 

crab (Scylla spp.) (Badrie 2023; Benyamin et al 2024). These fish species are similar to 
those found in other Southeast Asian locations, where the variation in salinity creates a 

perfect environment for a diverse range of fish assemblages. Overfishing, mangrove 
removal for development, commercial aquaculture, agriculture, and coastal urbanization 

are all potential hazards to these environments (Hamid 2000; Zainal et al 2021). 
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Traditional morphological approaches have long been used to identify and 

categorize aquatic species, but they have limitations, particularly in differentiating cryptic 
species and distinguishing between phenotypic plasticity and environmental impacts. 

Molecular approaches, such as DNA barcoding, are a reliable alternative for species 
identification, enabling for quick demarcation and reference library development (Eissa et 

al 2021). COI barcode sequences in Korea achieved 100% identification success for fish, 

insects, and shellfish, with neighbor-joining (NJ) trees revealing obvious monophyletic 
clades. 

Similar studies in Malaysia, such as those conducted in the Merbok estuary, used 

COI markers to list 134 fish species. Intraspecies divergence averaged 0.85%, with six 
putative cryptic species identified with COI divergence larger than 2% (Zainal et al 2021). 

Phylogenetic trees created with Bayesian, NJ, and maximum likelihood (ML) approaches 
demonstrate evolutionary links between species by evaluating genetic differences (Saitou 

& Nei 1987). For example, COI sequences were used to assess Lutjanus species from the 

Straits of Malacca, the west SCS, and the east SCS. The Straits of Malacca and west SCS 
populations had high genetic homogeneity, whereas east SCS populations of Lutjanus 

bohar showed significant divergence, most likely due to oceanic currents that limit gene 
flow (Halim et al 2022). High genetic homogeneity was found between SM and wSCS, 

however considerable genetic differences were found in eSCS from the Lutjanus bohar 

species, which could be influenced by oceanic currents that form barriers to gene flow. The 
bootstrap value is a measure of the trustworthiness of phylogenetic tree branches. In ML 

and NJ approaches, bootstrap analysis entails resampling the original alignment with 

replacement; values of tree supporting each branch greater than 70% suggest significant 
clade support (Felsenstein 1985). 

The COI and 16S rRNA gene sections were less successfully amplified and 
sequenced in shellfish species than in finfish. For example, only six of the 62 mollusk 

specimens that were collected from the Sundarbans produced COI sequences; this 

limitation is probably owing to PCR amplification failure because of primer mismatches or 
damaged DNA (Habib et al 2021). The understudied brackish water systems in Brunei may 

provide similar difficulties, underscoring the necessity of a multi-gene strategy. 
Phylogenetic studies are essential for supporting sustainable management practices. 

Brunei's National Biodiversity Strategy states that baseline data is essential for the 

establishment of Marine Protected Areas (MPAs) (Metali 2011; Cinco et al 2015; Tanaka 
2016; Asaad et al 2018; Tamat et al 2019). Accurate species identification, invasive species 

detection, and the reconstruction of evolutionary histories are made possible by DNA 
barcoding and phylogenetic analysis, which also reveal relationships between organisms. 

This study constructs an evolutionary framework using DNA barcoding and 

phylogenetic analysis, with the NJ tree approach. The Kimura 2-parameter (K2P) model 
was used to estimate genetic divergence between samples. Despite tremendous progress, 

detailed phylogenetic analyses of Brunei's aquatic species, notably finfish and shellfish, are 

still limited. This work fills that gap by examining 15 COI sequences from both finfish and 
shellfish taxa. 

 
Material and Method 

 

Sample collection. Finfish and shellfish were taken from Brunei's marine and brackish 
seas with the assistance of local fishermen. Wild specimens were obtained from visual 

sighting at different sites: Pudak (4.538379, 115.000694), Sungai Damuan (4.856421, 
114.900331), Sungai Duwau (4.840623, 115.098037), Aloh Besar (4.859101, 

115.142562), Sungai Selanjak (4.816670, 115.050000), and Sungai Penyatang 

(4.754528, 114.591275). Syarikat Razky (4.877389, 114.936333) provided a sample of 
commercial finfish. Species-specific traps were used to collect samples between July 2024 

and January 2025. Standard taxonomic references were used to make morphological 

identifications. In addition, the muscle samples were taken from finfish and shellfish for 
molecular and biochemical analysis. In finfish, a 1 × 1 inch tissue segment was removed 

from the lateral muscle. Muscle tissue was extracted from shrimps' abdomens and 
pleopods, whereas mud crabs' third set of walking legs was employed. For oysters, the 
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adductor muscle was sampled. All tissues were immediately transferred to glass vials 

containing 95% ethanol and maintained at room temperature until further investigation 
(Hebert et al 2003; Ward et al 2005). 

 
DNA extraction and PCR. The PrimeWay Genomic II DNA Extraction Kit (1stBASE, KIT-

9022-50) and Animal Tissue Lysis Buffer (1stBASE, K.BUF-9103-50ml) were used to 

extract genomic DNA from muscle tissue. The primer sets FISHCOILBC/FISHCOIHBC and 
Mini_CO1RF/Mini_CO1r were used to amplify the mitochondrial cytochrome c oxidase 

subunit I (COI) gene. The COI fragment lengths were 356-688 bp for shellfish and 663-

664 bp for finfish. A 25 µl PCR reaction containing 30-50 ng of genomic DNA, 0.4 pmol of 
each primer, exTEN PCR Master Mix, and nuclease-free water was used for 

FISHCOILBC/FISHCOIHBC. There were five cycles of 94°C for 30 seconds, 50°C for 40 
seconds, and 65°C for 1 minute; 30 cycles of 94°C for 15 seconds, 54°C for 40 seconds, 

and 65°C for 1 minute; and a final extension at 65°C for 10 minutes. In a 50 µl reaction 

for Mini_CO1RF/Mini_CO1r, add 30-50 ng DNA, 0.15 pmol of each primer, 400 µM dNTPs, 
1 U thermostable DNA polymerase, PCR buffer, and water. Cycling consisted of 94°C for 2 

minutes, 5 cycles of 94°C for 30 seconds, 45°C for 40 seconds, and 65°C for 1 minute, 30 
cycles of 94°C for 30 seconds, 49°C for 40 seconds, and 65°C for 1 minute, and a final 

extension at 65°C for 10 minutes. Standard procedures were used to purify the PCR 

products. 
 

Sequencing and BLAST identification. Purified PCR products were sequenced in both 

directions using Mini_CO1F/Mini_CO1R for the second set and M13F (-20)/M13R-pUC (-
26) for the first set. At 1st BASE, Apical Sdn. Bhd., Malaysia, sequencing was carried out 

with the BigDye® Terminator v3.1 Cycle Sequencing Kit. By choosing reference sequences 
with the highest identity and lowest e-value, BLAST searches against GenBank were used 

to confirm the species identity (Ward et al 2009). 

 
Phylogenetic analysis. The NJ approach was utilized to create phylogenetic relationships 

using reference sequences from GenBank (Saitou & Nei 1987). The generated tree showed 
the evolutionary links between the species of shellfish and finfish that were gathered. 

 

Data analysis / genetic distance calculation. COI sequences were examined using 
GenBank similarity to identify species. The data are displayed as mean ± SD. Using 

MEGA12's Kimura-2-parameter (K2P) model, interspecies genetic distances were 
computed. 

 

Results 
 

Morphological identification. Samples were initially identified through external 

morphological assessments (see Table 1). However, some identifications were ambiguous 
or inconsistent. To improve accuracy, DNA barcoding was applied, with results also 

summarized in Table 1. In several cases, morphological identification did not match BLAST 
results, e.g., Caranx sp. vs giant trevally, caranx ignobilis (Forsskål, 1775), Scylla spp. vs 

mud crab, Scylla paramamosain (Estampador, 1949), orange mud crab, Scylla olivacea 

(Herbst, 1796), giant tiger prawn, Penaeus (Penaeus) monodon Fabricius, 1798 vs rainbow 
shrimp, Mierspenaeopsis sculptilis (Heller, 1862), and Crassostrea spp. vs iwagaki oyster, 

Magallana nippona (Seki, 1934). 
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Molecular identification. Specimens were identified using both morphological 

assessment and COI DNA barcoding; results are summarized in Table 1. 
DNA barcoding has enabled the identification of finfish and shellfish through BLAST 

analysis of the mitochondrial COI region. The results from the molecular analysis 
represented 8 finfish, 2 shrimps, 2 mud crabs, and 1 bivalve from 13 species, 11 genera, 

10 families, and 5 orders.  

The COI sequences were successfully amplified from 15 representative marine and 
brackish water finfish and shellfish samples from Brunei Darussalam, yielding fragment 

lengths of 663 to 664 base pair (bp) in finfish specimens and 356 to 688 bp in shellfish. A 

comprehensive barcoding assessment was performed against reference sequences in 
GenBank. 

 
Table 1 

Summary of species identification based on COI mtDNA barcoding 

 

Scientific name 
Common 

name 

Percentage 

identity 

(%) 

Query 

cover 

(%) 

GenBank 

accession 

no. 

Origins E-value 

Finfish 

Siganus javus 

(Linnaeus, 1766) 

Streaked 

spinefoot 

100 100 MW476139.1 Malaysia 0.0 

Lutjanus johnii 

(Bloch, 1790) 

John's snapper 100 100 KJ013052.1 Philippine 0.0 

Lutjanus 

argentimaculatus 

(Forsskål, 1775) 

Mangrove red 

snapper 

100 100 MN243478.1 Indonesia 0.0 

Lates calcarifer 
(Bloch, 1790) 

Asian seabass 100 98 KJ669498.1 Australia 0.0 

Epinephelus 

coioides 

(Hamilton, 1822) 

Orange-

spotted 

grouper 

100 100 MG923352.1 India 0.0 

Toxotes 

jaculatrix (Pallas, 

1767) 

Banded 

archerfish 

99.85 100 OR524703.1 Philippine 0.0 

Caranx ignobilis 
(Forsskål, 1775) 

Giant trevally 100 98 JX261360.1 Malaysia 0.0 

Oxyeleotris 

marmorata 

(Bleeker, 1852) 

Marbled goby 99.70 100 KT022088.1 N/A 0.0 

Lates calcarifer 

(Bloch, 1790) 

Asian seabass 100 99 OP373725.1 Malaysia 0.0 

Shellfish 

Scylla 
paramamosain 

(Estampador, 

1949) 

Green mud 
crab 

99.78 67 MF191611.1 Malaysia 0.0 

Mierspenaeopsis 
sculptilis (Heller, 

1862) 

Rainbow 
shrimp 

100 93 MT178681.1 Taiwan 0.0 

Scylla olivacea 

(Herbst, 1796) 

Orange mud 

crab 

99.12 93 KT921346.1 India 5e-170 

Magallana 

nippona (Seki, 

1934) 

Iwagaki oyster 99.10 94 MN119652.1 Myanmar 8e-168 

Penaeus 
vannamei 

(Boone, 1931) 

Whiteleg 
shrimp 

99.14 96 PV563022.1 Malaysia 4e-176 

Note: All specimens were confirmed using both morphological identification and Species BLAST; the scientific 

names presented reflect the consensus of both methods. 
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Phylogenetic analysis. Phylogenetic analysis was performed to assess the evolutionary 

relationships among the finfish and shellfish samples based on COI sequences. The samples 
sequences were uploaded to MEGA12 software and aligned separately for finfish and 

shellfish groups.  
An evolutionary neighbor joining tree was constructed and used to validate the 

species classification (see Figure 1 for finfish and Figure 2 for shellfish). In finfish tree, the 

sum of the tree branch length was 0.884 where 500 bootstrap replicates were used to 
measure the evolutionary distances. The Lutjanus species: John's snapper, Lutjanus johnii 

(Bloch, 1790) and mangrove red snapper, Lutjanus argentimaculatus (Forsskål, 1775), 

formed a clade, while Asian seabass, Lates calcarifer (Bloch, 1790) (W) and L. calcarifer 
(C) form a monophyletic clade, suggesting genetic uniformity between wild and cultivated 

populations. The Epinephelus coioides (1 and 2) clustered together, reflecting their 
conspecific identity. 

 
Figure1. Phylogenetic analysis of selected finfish from marine and brackish waters of 

Brunei based on the COI gene. (W= Wild fish, C= Cultured fish, 1= E. coioides specimen 
1, 2= E. coioides specimen 2). 

 
In shellfish species, the sum of the tree branch length was 0.786 where 500 bootstrap 

replicates were used to measure the evolutionary distances. The two Scylla species (S. 

paramamosain and S. olivacea) formed closely related clade within the family Portunidae, 
while whiteleg shrimp, Penaeus vannamei (Boone, 1931). and M. sculptilis grouped within 

the Penaeid, reflecting their shared family classification. The topology supported clear 

separation between families and taxonomic levels.  

Figure 2. Phylogenetic analysis of selected shellfish from marine and brackish waters of 
Brunei based on the COI gene. 
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Genetic distances (K2P). Genetic distances within and between species were estimated 

using the Kimura 2-Parameter (K2P) model, which accounts for differences in transition 
and transversion substitution rates. Pairwise comparisons were used to measure genetic 

divergence at different taxonomic levels. Results are summarized in Table 2 (finfish) and 
Table 3 (shellfish). 

For finfish, K2P genetic distances ranged from 0.000 to 0.287. Intraspecific 

distances were low (≤ 0.006), indicating high genetic similarity within species (mean±SE: 
0.003±0.003). Congeneric distances averaged 0.141, while interordinal distances were 

substantially higher, averaging 0.237±0.006 (Table 2). These values support clear genetic 

differentiation between taxonomic levels. 
 

Table 2 
Summary of the genetic divergence (Kimura-2-parameter) between taxonomic 

levels in finfish. 

 

Comparison No. of comparison Minimum Maximum Mean Standard error 

Intraspecific 2 0 0.006 0.003 0.003 

Congeneric 1 0.141 0.141 0.141 - 

Interordinal 17 0.196 0.283 0.237 0.006 

  
For shellfish, the K2P genetic distances ranged from 0.147 to 0.527 (Table 3). The 

Congeneric distances within genus Scylla were 0.147, confamilial distances within Penaeid 

were 0.263, and 0.456±0.026 between interordinal taxa. 
 

Table 3 
Summary of the genetic divergence (Kimura-2-parameter) between taxonomic levels in 

shellfish 

 

Comparison No. of comparison Minimum Maximum Mean Standard error 

Congeneric 1 0.147 0.147 0.147 - 

Confamilial 1 0.263 0.263 0.263 - 

Interordinal 4 0.403 0.527 0.456 0.026 

 

Discussion 
 

Morphological limitations and the necessity of DNA barcoding. Morphological 
discrepancies frequently make it difficult to accurately identify aquatic species in Brunei's 

marine and brackish waters. Misidentification can result from subtle differences in size, 

pigmentation, or outward characteristics, especially in young or cryptic species. In this 
study, certain finfish and shellfish species could not be accurately distinguished using 

morphological analysis alone. This restriction emphasizes how crucial molecular methods 
like DNA barcoding are for accurate species validation. 

The cytochrome c oxidase I (COI) gene was used in DNA barcoding, which offered 

a reliable technique for verifying species identity. Although universal primers are frequently 
used to identify fish, species-specific mismatches may arise if primers are not completely 

compatible with the target sequence (Noh et al 2021). These discrepancies were visible in 

cultured Asian seabass specimens where DNA amplification was unsuccessful, most likely 
as a result of improper specimen handling, exposure to high temperatures, or stress-

induced DNA degradation (Xing et al 2020). These findings emphasize how important it is 
for barcoding research to have well managed samples and optimum primer designs. 
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Efficiency of DNA barcoding for finfish. DNA barcoding provided robust species identity 

across all the examined finfish and shellfish specimens from Brunei’s marine and brackish 
waters. The high genetic similarity observed between local and regional finfish and shellfish 

populations suggests strong connectivity across the Indo-Pacific which has important 
implications for stock management and conservation strategies. Perfect or near perfect 

matches to Indo-Pacific references from Malaysia, Indonesia, Philippines, India, and 

Australia presented strong genetic connectivity within the Coral Triangle. These patterns 
suggests ongoing gene flow among the reef associated and estuarine finfish species such 

as the snappers, Asian seabass, and groupers, where wild and cultured populations cluster 

monophyletically despite presence of anthropogenic influences (Jefri et al 2015). This 
information provides support for Brunei’s fisheries sector by mitigating exploitation risks 

through preventing inbreeding and enhancing resillience (Sharif et al 2016). DNA barcoding 
therefore resolves species identity and assist aquaculture integration through biodiversity 

management and conservation. 

 
Shellfish DNA barcoding: higher divergence and market implications. Specimens of 

shellfish exhibited greater genetic divergence than finfish, revealing taxonomic challenges 
and cryptic diversity which were resolved through DNA barcoding. Near perfect or perfect 

matches to references from Malaysia for Pacific white shrimp (P. vannamei) and references 

from Myanmar for oyster M. nippona shellfish specimens. While the mud crabs resolved 
the identities as S. paramamosain and S. olivacea. Interestingly, a specimen that was first 

identified as P. monodon matched M. sculptilis (MT178681.1, Taiwan), indicating market 

mislabeling, a prevalent problem in the seafood supply chains of Southeast Asia. The 
significance of DNA-based verification in aquaculture and fisheries trade is underscored by 

the potential economic repercussions of mislabeling and its impact on customer trust 
(Balasubramanian et al 2016; Abdalwahhab et al 2020). 

The genetic gaps between shellfish and finfish were higher. Although congeneric 

distances in mud crabs (Scylla spp.) reached 0.147 and confamilial distances in Penaeidae 
reached 0.263, exceeding the standard barcoding thresholds (< 2% intraspecific, > 10% 

interspecific), intraspecific distances were low, indicating genetic consistency within species 
(Bradley & Baker 2001; Hubert et al 2008). Significant divergence from other taxonomic 

groups was shown by interordinal distances, which varied from 0.403 to 0.527. These 

findings imply that populations of shellfish may exhibit anthropogenic selection, 
hybridization, or hidden diversity. The Magallana oyster, for instance, branches off clearly, 

indicating that it belongs to a different group than shrimp and mud crabs. These patterns 
highlights DNA barcoding in verifying species identity in markets, guide breeding programs, 

and assist in sustainable management of shellfish in the region. Routine molecular 

screening could prevent trade fraud and preserve the genetic integrity of these populations.  
 

Interpretation of genetic distances. The Kimura 2-parameter (K2P) model is used to 

determine pairwise nucleotide distances, which shed light on evolutionary relationships. 
Finfish showed great genetic constancy, as evidenced by their minimal intraspecific 

distances (0-0.006, mean 0.003±0.003), Epinephelus coioides specimens showed zero 
divergence, confirming their monophyletic state, while L. calcarifer wild and cultured 

specimens presented minor separation (0.006), indicating high genetic stability and 

monophyletic clustering. In line with research from Indonesia, where closely related 
species form tight clusters with short branch lengths, low intraspecific distances indicate 

genetic consistency among Bruneian populations (Lutfiatunnisa et al 2020; Eissa et al 
2021; Mahrus et al 2025). 

Comparisons of congenic finfish, such as L. argentimaculatus and L. johnii, showed 

a divergence of 0.141, indicating slight genus-level differentiation. The range of 
interordinal distances was 0.196 to 0.283, which is in line with the typical patterns of 

divergence seen in marine fish (Bradley & Baker, 2001). 

The heterogeneity was higher in shellfish. Congeneric distances, especially amongst 
mud crabs, exceeded interspecific criteria (0.147), while intraspecific distances were often 

low. Penaeidae had even greater confamilial distances (0.263) and interordinal divergence 
(more than 0.4). These trends imply that Brunei's shellfish populations may contain cryptic 
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species or be the result of aquaculture-related introgression demonstrated by the 

mislabeled M. sculptilis as P. monodon which highlights the usefulness of these discoveries 
and illustrates the use of DNA barcoding in quality assurance and market surveillance. 

 
Phylogenetic analysis. The evolutionary links were clearly shown by NJ phylogenetic 

trees built using COI sequences across the finfish and shellfish taxa. Finfish trees showed 

low divergence within L. calcarifer (wild and cultured) and Epinephelus coioides (specimens 
1 and 2), with monophyletic clustering, demonstrating robust gnee flow commonly 

observed in Coral Triangle populations (Lutfiatunnisa et al 2020; Eissa et al 2021). In a 

similar vein, L. argentimaculatus and L. johnii developed separate clades with intermediate 
branch lengths, which is consistent with their congeneric divergence, reflecting slight 

evolutionary divergence while attaining the shared Indo-Pacific ancestry.  
Mud crabs and shrimp were separated from oysters by shellfish phylogeny (Ma et 

al 2012; Ruhana & Durrah 2019). The Magallana oyster developed a long, unique branch, 

indicating its taxonomic distinctiveness. Shrimps and mud crabs have longer branch 
lengths than finfish, indicating that shellfish have greater genetic variety. These trends 

reflect previous findings from market surveys, which show that mislabeling and substitution 
are prevalent, particularly for high-value species such as tiger shrimp, highlighting DNA 

barcoding as a tool for tracing evolutionary relationships and in fisheries management 

(Minoudi et al 2020). These provide information in guiding conservation in Brunei’s marine 
and brackish water environment.  

 

Comparison with regional studies. The findings are consistent with research conducted 
in Southeast Asia and the wider Coral Triangle. Bruneian specimens that match reference 

sequences from Malaysia, Indonesia, the Philippines, and India perfectly or nearly perfectly 
show substantial population connection and shared gene pools. This is especially true for 

species that depend on estuaries and are connected with reefs, as Lutjanus spp., Siganus 

javus, and Epinephelus coioides (Limmon et al 2020). Reports from Indonesia, Pakistan 
and India, where finfish populations show great genetic consistency despite geographic 

dispersion, are consistent with the observed minimal intraspecific divergence (Ghouri et al 
2020; Lutfiatunnisa et al 2020; Eissa et al 2021).  

Elevated genetic divergence in Brunei shellfish mirrors studies on mud crabs and 

shrimp in Southeast Asia, where cryptic diversity, hybridization, and aquaculture 
techniques contribute to variability (Ma et al 2012; Bigin et al 2014). These results highlight 

that DNA barcoding exposes hidden variety that may have managerial and commercial 
ramifications in addition to confirming species status for Coral Triangle fisheries. 

 

Implications for fisheries management and conservation. Brunei's fisheries 
management can benefit in a number of ways from the combined morphological and 

molecular approach. First, COI barcoding's high precision verifies species identity, 

guaranteeing accurate stock assessments for important finfish like barramundi (L. 
calcarifer), snappers (Lutjanus spp.), and groupers (Epinephelus spp.). Since snappers 

alone account for more than 15% of Brunei's fishery landings, precise identification is 
crucial from an economic standpoint (DEPS 2023). 

Second, the utilization of both wild and cultivated stocks in aquaculture 

enhancement programs is supported by genetic uniformity in finfish populations, which is 
demonstrated by short intraspecific distances and suggests sustained gene flow (Gören & 

Kaymak 2004). The use of wild and cultured L. calcarifer in selective breeding or stock 
replenishment is supported by their phylogenetic grouping, which shows little divergence. 

 

Conclusions. Morphological identification of finfish and shellfish from Brunei's marine and 
brackish waterways was sometimes unsatisfactory due to ambiguous or overlapping 

features, highlighting the significance of DNA barcoding for reliable species confirmation. 

This work used DNA barcoding and phylogenetic analyses to identify 15 finfish and shellfish 
species, meeting the goal of determining species identity and genetic linkages in Brunei's 

coastal ecosystems. The findings show that finfish have low intraspecific genetic 
divergence, indicating robust genetic homogeneity and significant gene flow throughout 
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the Coral Triangle region. Shellfish, such as shrimps and mud crabs, revealed greater 

genetic heterogeneity, indicating the presence of cryptic species, hybridization events, or 
probable misidentifications in reference databases. 

Future research should use mini-barcodes, target several loci like Cytb and 16S, or 
use metabarcoding techniques to fill in database gaps and get beyond methodological 

constraints in order to address these issues. These methods will improve biodiversity 

monitoring, guide sustainable fisheries management, and bolster conservation efforts in 
Brunei by increasing species resolution. In addition to being crucial for ecological study, 

accurate finfish and shellfish identification is also necessary for preserving the integrity of 

regional fisheries and safeguarding marine biodiversity in this ecologically important area. 
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