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Abstract. The objective of the present study was to barcode genus Barbonymus fish from the rivers of Aceh, Indonesia and establish 

their phylogenetic relationship. Three presumed taxa of the genus Barbonymus, referred here as Naleh, Lampam-a, and Lampam-b 

were investigated. The Naleh samples were collected from Nagan River in western Aceh. This presumed taxon is morphologically 

similar to the Javanese barb, Barbonymus gonionotus. The Lampam-a and Lampam-b, which were collected from Tamiang River in 

eastern Aceh, morphologically resembled the tinfoil barb, B. schwanenfeldii. Five random fin tissue samples from each taxon were 

taken for genetic analysis based on the Cytochrome oxidase subunit I (COI) gene. The study revealed that Lampam-a and Lampam-

b are more closely related than to Naleh. Lampam-a and Lampam-b showed close identity with GenBank sequences of B. 

schwanenfeldii (99 – 100% identity) but Naleh did not closely match with any GenBank sequences. The inter-species divergence 

between (Lampam-a and Lampam-b) and Naleh was 5.0%, while the intra-specific genetic divergence within (Lampam-a and 

Lampam-b) and Naleh was 0.5% and 0.0%, respectively. Thus, the genetic data indicated at least two valid species of Barbonymus in 

Aceh waters i.e. B. schwanenfeldii and a taxonomically unknown species. We believe that the Naleh sample may be a cryptic species, 

morphologically similar to B. gonionotus. 
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Introduction 

 

The waters of the Aceh Province (Indonesia), lying within 

one of the global biodiversity hotspots, support a high diver-

sity of fish species. Previous studies have reported 114 spe-

cies of freshwater and brackish fishes from this region 

(Muchlisin & Siti-Azizah 2009, Muchlisin et al. 2015). Of 

these, 14 species have high economic value in food fish aq-

uaculture, while 21 species have potential as ornamental 

fishes (Muchlisin 2013).  Similar to most regions in Asia, Cy-

prinidae is the predominant family of freshwater fishes in 

the Aceh Province (Muchlisin et al. 2015, Defira & Muchlisin 

2004, Dekar et al. 2018, Irhami et al. 2018, Timorya et al. 

2018, Nasir et al. 2018). One of the most valuable genus with-

in this family is Barbonymus (Kottelat et al. 1993).   

Barbonymus comprises of ten species namely; B. belinka, 

B. altus, B. balleroides, B. collingwoodii, B. gonionotus, B. mahak-

kamensis, B. platysoma, B. trigatus, B. sunieri, and B. schwanen-

feldii (Yang et al. 2012, Kottelat 2013, Zheng et al. 2016, Fro-

ese & Pauly 2018). The genus Barbonymus is commonly 

found in inland waters of Indonesia, Malaysia, Thailand, 

Kamboja, Vietnam, Myanmar, Laos and Philippine (Kottelat 

2001, Cheng et al. 2004, Garcia 2010). Most members of the 

genus have colorful fins and body (Leunda 2010, Gante et al. 

2008) and therefore high potential in the ornamental fish in-

dustry. Their fast growth rates and delicate taste make them 

highly favored by consumers (Mollah et al. 2011, Mondol et 

al. 2005, Hossain et al. 2016). Therefore, studies on the Bar-

bonymus are very important to strategize management plans 

to ensure their continued conservation and sustainability. 

Several investigations on the group have been reported. 

Mondol et al. (2005), Sangpradub et al. (2015) and Gunawan 

et al. (2017) documented the feeding habit of the tinfoil barb, 

B. schwanenfeldii in Tamiang River, Aceh Tamiang waters 

and noted that the species has an omnivorous feeding habit. 

Kamarudin and Esa (2009) studied the phylogenetics and 

phylogeography of B. schwanenfeldii in Malaysian waters, 

while Akter et al. (2010) studied the genetic structure of the 

Javanese barb, B. gonionotus in Bangladeshi waters. In addi-

tion Pannusa et al. (2015) conducted a study on B.  gonionotus 

in Thailand. However, no study has been conducted on the 

Barbonymus populations from the biodiverse Aceh waters, 

especially on genetic variation. 

In Aceh, based on morphological appearance, there are 

at least three presumed taxa of Barbonymus, referred here as 

as Naleh, Lampam-a and Lampam-b. The Naleh is distribut-

ed along the western region of Aceh, for example in Nagan 

River (Batubara et al. 2019a, Batubara et al. 2019b), while the 

Lampams are distributed in several main rivers of the east-

ern and central regions of Aceh, for instance in Tamiang and 

Peusangan Rivers. According to Batubara et al. (2018), Lam-

pam-a and Lampam-b have high morphological similarity 

but Lampam-b can be distinguished from Lampam-a by the 

differences in snout and body depth, where the Lampam-a 

has a blunt snout, while the Lampam-b has a higher body 

depth and deeper nape (Figure 1). Based on morphological 

characteristics, Batubara et al. (2018) concluded that the 

Lampam-a and Lampam-b are synonymous to B. schwanen-

feldii. However, there appear to be some slight variations 

among samples and therefore a more objective approach 

such as the utilization of genetic data is crucial to validate 

this previous findings. Batubara et al. (2018) also suggested 

that Naleh is synonymous with B. gonionotus based on simi-

lar morphological characteristics. According to Kottelat et al.  
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Figure 1. The presumed taxa of Borbonymus, (A) Naleh, (B) Lampam-a, (C) Lampam-b, (D) kedawah, Rasbora sumatrana. 
 

 

(1993), the morphometric and meristic characters of B. 

schwanenfeldii have 13 predorsal scales; 8 scales between dor-

sal and lateral line; the body is silver or golden yellow; dor-

sal is red with a black blotch at tip; pectorals, pelvics, and 

anal fin are red; caudal is orange or red with white margin 

and black stripe along each caudal lobe, while B. gonionotus 

has 6 branched rays in anal fin and 3 scales between lateral 

line and pelvic fin. 

It is well accepted that genetic data is an efficient tech-

nique for complementing morphological analysis in species 

identification (Prioli et al. 2002, Cheng et al. 2014, Dawnay et 

al. 2007) including of fish. Precise taxonomic identification is 

vital for the management of aquaculture as well as wild 

populations (Basheer et al. 2015). In the last decade, the mo-

lecular technique of DNA barcoding has become the golden 

standard for molecular identification of species (Hebert et al. 

2003a, Hebert et al. 2003b). The technique is based on the 

premise that genetic variation of the DNA barcoding marker 

(Cytochrome oxidase subunit I in animals) within species is 

lower than between species. This approach has proven its 

universal efficacy in species identification including in 

freshwater fishes (Ward et al. 2005, Tan et al. 2012, Muchlisin 

et al. 2012, Muchlisin et al. 2013, Muchlisin et al. 2017, Far-

hana et al. 2018). Thus, to confirm the findings of Batubara et 

al. (2018), the objective of the study was to validate the taxo-

nomic status of the Barbonymus fishes from Aceh waters us-

ing the DNA barcoding, COI gene. 
 

 

Materials and methods 

 

Sampling sites 

The study was conducted from July to September 2016. Naleh sam-

ples were collected from Nagan River in western Aceh (4°16'25.25"N 

and 96°24'22.34"E; 4°17'4.73"N and 96°25'56.83"E; 4°16'48.49"N and 

96°27'8.50"E), while Lampam samples were collected from Tamiang 

River in eastern Aceh (4°16'43.75"N and 98° 0'10.20"E; 4°17'48.32"N 

and 97°59'36.19"E; 4°16'41.68"N and 97°58'57.15"E) (Figure 2). Selec-

tion of sampling sites was guided by information from local fisher-

men. The sampling was performed from 8.00 AM to 6.00 PM 

through a period of 12 weeks. The fish were caught using gillnets 

with two mesh sizes (1.5 and 2.0 inches). Each sample was cleaned, 

then photographed for documentation. The samples were individu-

ally labeled, then preserved in crushed ice (4oC) during transporta-

tion to the laboratory for further analysis. The sampled fish were 

weighted and measured morphometric (mm) analysis using a digital 

balance (Toledo, AB-204. Error= 0.01 g) and digital calipers (Mi-

tutoyo, CD-6CS. Error = 0.01 mm). The taxonomic identification was 

conducted based on Kottelat et al. (1993) and Batubara et al. (2018). 

The meristic and morphometric characters were referred to Keat-

Chuan et al. (2017). The samples were kept in 75% alcohol and stored 

at the Laboratory of Ichthyology, Faculty of Marine and Fisheries, 

Universitas Syiah Kuala, Indonesia. 

 

Tissue sample collection 

Five samples of every presumed taxon were, respectively selected 

from the collection. Approximately 1 cm2 of pectoral fin tissue was 

taken from each specimen. The tissue clipping from each individual 

was placed into 2.0 mL tubes containing 96% alcohol, while the re-

maining whole samples were preserved in 10% formalin and depos-

ited at the Laboratory of Ichthyology, Faculty of Marine and Fisher-

ies, Syiah Kuala University as reference samples (Museum Code: 

BAR-KNG and BAR-KU). 

 

DNA extraction 

Genomic DNA was isolated using Aqua Genomic (AG) DNA solu-

tion following the manufacturer’s protocol and Muchlisin et al. 

(2013). The electrophoresis was conducted on a 0.8 % agarose gel at 

100 volts for 45 minutes to assess the success of DNA extraction. Af-

ter completion, the agarose gel was stained with ethidium bromide 

prior to visualization for the presence of the extracted DNA, indicat-

ed by the presence of a band in a gel documentation system (GENE 

FLASH, Syngene Bio-Imaging).  

 

PCR amplification and purification 

A 655-bp segment was amplified from the 5’ region of the mitochon-

drial cytochrome oxidase subunit I (COI) gene using the primer pairs 

(Ward et al. 2005): 

FishF1 5’TCAACCAACCACAAAGACATTGGCAC3’  

FishR15’TAGACTTCTGGGTGGCCAAAGAATCA3’  

The 25 µL PCR reaction mix contained 16.25 µL of deionized wa-

ter, 2.5 µL of 10X PCR buffer, 2.0 µL of MgCl2 (25 mM), 0.5 µL of each 

primer (0.01 mM), 1.0 µL of mixed DNTP (0.05 mM), 0.25 µL of Taq 

polymerase, and 2.0 µL of DNA template. Amplifications were per-

formed using a Mastercycler® Eppendorf gradient thermal cycler  
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Figure 2. The Aceh Province showing location sampling (red dots) in Tamiang River (TR) in eastern part of Aceh and in 

Nagan River (NR) in western part of Aceh. 
 

 

(Brinkmann Instruments, Inc). The thermal regime consisted of an 

initial step of 2 minutes at 94oC followed by 30 cycles of 45 seconds 

at 94oC, 45 seconds at 54oC, and 1 min at 72oC, followed by 8 min at 

72oC and then held at 4oC (Ward et al. 2005).  After amplification, the 

PCR products were run on a 0.8% agarose gel electrophoresis for 45 

minutes and then visualized using GENEFLASH® Syngene Bio-

Imaging.  

Of the 15 samples, 14 were successfully amplified as indicated 

by the formation of clear bands, and one sample was failed amplified 

(BARB KU 02).  The successfully amplified samples comprised of 5 

sample of Naleh, 5 samples of Lampam-a, and 4 samples of Lam-

pam-b (Figure 3). The most clarified products were selected for puri-

fication. 

The 14 PCR products were purified using purification kits (PCR 

Clean-up System, Promega) by following the manufacturer's proto-

col standard. Then the purification products were run on 0.8% aga-

rose gel electrophoresis, and clear band samples were sent for se-

quencing to a service provider (First Base Laboratories Sdn. Bhd, 

Malaysia). 

 

Cytochrome oxidase subunit I DNA data analysis 

The sequences were edited and aligned using MEGA 6.0 program 

(Tamura et al. 2013). Multiple sequence alignments were then per-

formed on the edited sequences by Cluster W that is incorporated in 

the MEGA 6.0 program. Nucleotide divergences among sequences 

were estimated based on genetic distance using the Neighbour-

Joining (NJ) method based on the Kimura 2 parameter. The genetic 

relationships among haplotypes were assessed by constructing phy-

logenetic trees through NJ method, while the confidence limits were 

assessed using the bootstrap procedure with 1000 pseudoreplicates 

for NJ (Felsenstein 1985). The haplotypes were produced using 

DnaSP Version 5.10.02 software (Rozas et al. 2003). The haplotype 

sequences from this study have been deposited in the GenBank with 

accession number: MK978148 - MK978151. The GenBank sequences  

 
 

Figure 3.  Cytochrome Oxidase-1 PCR run on 0.8 agarose gel with 

band appearing at approximately 582bp, where Naleh (BAR KNG), 

Lampam-a (BAR KU) and Lampam-b (BARB KU) 
 

 

of Barbonymus were included in the analysis (Table 1), and a single 

sequence of Rasbora sumatrana from Malaysia was also included in 

the analysis as an outgroup.  

 

 

Results 

 

Morphological descriptions 

Based on the meristic characteristics, Naleh has 6.5 scales 

above the lateral line, 12-13 predorsal scales. The dorsal fin 

has 1 unbranched spinous ray and 9 branched soft rays 

(D.I.9), the anal fin had 1 unbranched spinous ray, and 6-7 

branched soft rays (A.1.6-7), and the ventral fin had 1 un  
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branched spinous ray with 7-8 branched soft rays (V.I.7-8). 

The outer edge of the caudal fin and dorsal unbranched spi-

nous ray are black while the inner edge of the caudal fin is 

yellow (Figure 1A). Body depth 0.3 times total length, caudal 

peduncle depth 0.1 times total length, caudal peduncle 

length 0.5 times total length, and the snout length 0.1 times 

total length. 

The Lampam-a has 8 scales above the lateral line, 13-15 

predorsal scales; orange-reddish dorsal fin with black spots 

on the tip; pectoral fins, abdominal fins, and anal fins are 

reddish. The dorsal fin has 3 unbranched spinous ray, and 9 

branched soft rays (D.III.9), the anal fin has 3 unbranched 

spinous ray and 6 branched soft rays (A.III.6), and the ven-

tral fin has 1 unbranched spinous ray and 8 branched soft 

rays (V.I.8) (Figure 1B). Body depth 0.3 times total length, 

caudal peduncle depth 0.1 times total length, caudal pedun-

cle length 0.1 times total length, and the snout length 0.1 

times total length.  

On the other hand, Lampam-b has red pectoral, ab-

dominal, and anal fins are red; orange, or red caudal fin with 

a black and white stripe along the lobe of the caudal fin. This 

fish has 9-10 scales above the lateral line; 15-16 predorsal 

scales. The dorsal fin has 3 unbranched spinous ray, and 9 

branched soft rays (D.III.9), the anal fin has 3 unbranched 

spinous rays and 5-6 branched soft rays (A.III.5-6), the ven-

tral fin has 1 unbranched spinous ray, and 8 branched soft 

rays (V.I.8).  Body depth 0.4 times total length, caudal pe- 

duncle depth 0.1 times total length, caudal peduncle length 

0.1 times total length, and the snout length 0.1 times total 

length. In general, the body and fin colors of Lampam-b are 

highly similar to Lampam-a (Figure 1C). 

 

Molecular analysis 

BLAST results with the GenBank database revealed 99-100 %  

Table 1. The sequences of Barbonymus retrieved from the GenBank 

used for phylogenetic analyses. 
 

Valid species GenBank Accession number Country of origin 

Barbonymus  

altus 

KU568766 South Africa 

JQ667501 India 

KT001010 Malaysia 

MK448137 Thailand 

KF410688 Thailand 

JQ346154 Laos 

NC031521 Japan 

AP011181 Japan 

MH119965 USA 

Barbonymus  

schwanenfeldii 

KT001006 Malaysia 

MK049360 Thailand 

MK448176 Thailand 

HM536894 Indonesia 

JQ346171 Laos 

Ap011317 Japan 

Barbonymus  

gonionotus 

NC008655 Japan 

KC242333 Thailand 

JN896651 Thailand 

JQ661377 Thailand 

KT001015 Malaysia 

INLE015-16 Myanmar 

LC189763 Myanmar 

JN896649 Thailand 

JQ346157 Laos 

JQ713846 India 

EU924631 India 

KX657718 Bangladesh 

KJ936769 India 

Barbonymus  

balleroides 

KU692330 Indonesia 

KU692324 Indonesia 

KU692323 Indonesia 

 

 

Table 2. The E-value and identity values of 14 Barbonymus samples from Nagan Raya and Aceh Tamiang. 
 

Presumed taxa (Origin) Sample code Closest Match (NCBI blast) E-value Identity 

Naleh 

(From Nagan Raya) 

BAR KNG 01 B. gonionotus 0.0 94% 

BAR KNG 02 B. gonionotus 0.0 93% 

BAR KNG 03 B. gonionotus 0.0 93% 

BAR KNG 04 B. gonionotus 0.0 94% 

BAR KNG 05 B. gonionotus 0.0 93% 

Lampam-a 

(From Tamiang) 

BAR KU 01 B. schwanenfeldii 0.0 100% 

BAR KU 02 B. schwanenfeldii 0.0 100% 

BAR KU 03 B. schwanenfeldii 0.0 100% 

BAR KU 04 B. schwanenfeldii 0.0 100% 

BAR KU 05 B. schwanenfeldii 0.0 99% 

Lampam-b 

(From Tamiang) 

BARB KU 01 B. schwanenfeldii 0.0 100% 

BARB KU 03 B. schwanenfeldii 0.0 100% 

BARB KU 04 B. schwanenfeldii 0.0 99% 

BARB KU 05 B. schwanenfeldii 0.0 100% 

 

 

Table 3. Haplotype number and frequencies, specimen I.D and contributing morph. 
 

Haplotypes Number of sequences Specimen no. I.D Contributing morph Accession No. 

1 7 BARB KU 01, BARB KU 03, BARB KU 05, BAR KU 01,  

BAR KU 02, BAR KU 03, BAR KU 04 

Lampam-a and  

Lampam-b 

MK978148 

2 1 BARB KU 04 Lampam-b MK978149 

3 1 BAR KU 05 Lampam-a MK978150 

4 5 
BAR KNG 01, BAR KNG 02, BAR KNG 03,  

BAR KNG 04, BAR KNG 05 
Naleh MK978151 
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species. However, Naleh was not closely matched with any 

of the GenBank Barbonymous sequences, the closest being 

with B. gonionotus at 93-94% similarity (Table 2). Three hap-

lotypes of Lampam-a and Lampam-b (B. schwanenfeldii) and 

a single haplotype of Naleh (B. gonionotus) were generated 

and presented in the Table 3. 
 

 

The alignment of Naleh nucleotide sequence (query sequence) with GenBank subject sequence  

of B. gonionotus gives a total identity score of 93% as shown below: 
 

 
 

 

The alignment of query sequence of Lampam-a and Lampam-b with GenBank subject squence  

of B. schwanenfeldi gives a total identity score of 99% as given below: 
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Table 4. Inter-specific variation among valid taxa/species of Barbonymus. 
 

Species 
COI 

Inter-Specific mean Theta- prime mean Intra-specific min. Intra-specific max. 

Lampam (“B. schwanenfeldii”) n/a    0.2 0 0.5 

Naleh 5.0    0 0 0 

B. gonionotus 8.4 6.9   0 0 0 

B. altus 6.8 5.8 5.1  0 0 0 

B. balleroides 6.5 0.6 8.7 6.8 0 0 0 

 

 

Although the sample size did not allow a comprehensive 

population genetics analysis to be performed, preliminary 

intra-specific variation based on the limited samples showed 

a 0.5% variation within the Lampam-a and Lampam-b (B. 

schwanenfeldii) while Naleh showed no variation (0.0%). The 

genetic distance between the two groups (Lampam a-b vs. 

Naleh) was 5.0 % (Table 4). The phylogenetic analysis 

(Neighbor-Joining Tree Analysis) revealed the monophyly of 

the (Lampam-a and Lampam-b) group and Naleh with boot-

strap values of 100% (at 1000x bootstrap replicates), respec-

tively for each clade. All GenBank B. schwanenfeldii sequenc-

es clustered within the (Lampam-a and Lampam-b) group. 

However, the Naleh group did not cluster with any of the 

other species. Two main clades were formed with 100% sup-

port. The first clade bifurcated into two highly supported 

monophyletic subclades of Lampam (100%) which also con-

tained GenBank B. schwanenfeldii sequences and another 

subclade of Naleh (100%). GenBank sequences of outgroups 

B. gonionotus, B. altus, and B. balleroides (Accession numbers 

were presented in the Table 1) were clustered into well sup-

ported discrete subclades in the other major clade (Figure 4). 

 

 

Discussion 

 

Both genetic distance (5.0%) and phylogenetic analyses 

strongly indicated that the Naleh and Lampam groups are 

two discrete taxa. According to Hebert et al. (2003a) and 

Hebert et al. (2003b), intra-species divergence values are typ-

ically <3% and this argument supports the validity of Naleh 

and Lampam as two distinct species. The BLAST results pre-

cisely identified Lampam-a and Lampam-b as synonymous 

to B. schwanenfeldii with genetic variation (0.5%), well below 

the threshold distance, further supporting their monophylet-

ic status. This is also supported by the similar  morphologi-

cal features mainly the spines and fin rays in dorsal and anal 

fins and number of pre -dorsal scales in both the species.  

Kamarudin and Esa (2009) reported slightly higher genetic 

divergence (1.01%) among two populations of B. schwanen-

feldii but these were based on two geographically distant 

populations, Peninsular Malaysia versus Kalimantan popu-

lations. Our DNA barcoding study is in agreement with the 

findings based on morphometric analysis of Batubara et al. 

(2018), although they observed slight morphological differ-

ences between Lampam-a and Lampam-b for several charac-

teristics - caudal peduncle length (CPL), caudal peduncle 

depth and snout length (SNL) - both taxa were identified as 

B. schwanenfeldii. These differences could be attributed to en-

vironmental plasticity and based on the current genetic data 

the two groups appeared to be morphological variants of the 

species. Morphometric differences may be affected by sex 

differentiation, population, geographical distribution, physi-

ology, and food sources (Sedaghat et al. 2012, Aktas et al. 

2006, Khan et al. 2012), trophic niche and water depth 

(Clabaut et al. 2017). A strong relationship between mor-

phology and the ecological environment of fishes is a com-

mon occurrence (Cavalcanti et al. 1999). Thus, further stud-

ies are needed to ascertain the correlations (if any) and their 

underlying factors with the morphological differences ob-

served between the two groups. 

Batubara et al. (2018) had previously classified Naleh as 

B. gonionatus based on morphological characteristics.  How-

ever, genetic analysis of the Naleh group in the current 

study did not support its classification as B. gonionotus. The 

GenBank B. gonionotus sequences were found be genetically 

distant from Naleh by 8.4%. This is much higher than the 3% 

threshold intra-species distance (Hebert et al. 2003a, Hebert 

et al. 2003b) and even exceeds the genetic distance between 

Naleh and Lampam which indicate a closer relationship be-

tween these two taxa. Thus, based on this weight of evi-

dence, we conclude that the samples of Naleh analysed in 

the current study are not B. gonionotus. Several factors could 

be attributed to this discrepancy with Batubara et al. (2018). 

The most obvious explanation is that our Naleh samples rep-

resent as cryptic species which are morphologically closely 

related with the B. gonionotus samples of Batubara et al. 

(2018) or both groups are cryptic. Considering the high di-

versity of this region (Muchlisin & Siti-Azizah 2009, Much-

lisin et al. 2015), it is not surprising that there are many un-

documented species still to be discovered. This species could 

be new to science since apart from B. collingwoodii (with no 

available sequence), the remaining four species in this genus 

were included in our analysis but returned no satisfactory 

match at species level. Barbonymus collingwoodii has only 

been documented in Borneo (Kottelat 2013) and there has 

been no report of its occurrence in Aceh (or Sumatra). This 

also rules out hybridisation with currently documented spe-

cies to explain the close resemblance of B. gonionotus, since 

all (except B. collingwoodii) were analyzed in this study. In-

terestingly, Esa et al. (2012) reported a genetic divergence of 

13.0% between B. schwanenfeldii and B. gonionotus from Ma-

laysian waters which is clearly much higher than the 5.0% 

between Naleh and Lampam, further supporting the fact 

that the Naleh samples in the current study is not B. goniono-

tus. Regardless of the reasons, this study clearly shows that 

there exist ambiguities with the taxonomic classification of 

the Naleh. Thus, we recommend complementing the genetic 

data obtained with a more detailed morphological examina-

tion of the specimens and comparisons with type specimens 

and consultation with experts in Barbonymus taxonomy.  

As the study was limited in sampling population and 

sampling sizes, it will be not be appropriate to make any 
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Figure 4.  The phylogenetic tree (cladogram) of 14 individuals of Barbonymus and the related genera retrieved from the GenBank 

constructed using NJ methods, where Rasbora sumatrana was out-group 
 

 

firm conclusion on the genetic variability of the species. 

However, despite the small sample sizes (9 samples) and 

number of populations, the Lampam harboured three haplo-

types. The previous study by Kamarudin and Esa (2009) on 

the phylogenetics and phylogeography of B. schwanenfeldii 

from Malaysian waters revealed six haplotypes comprising 

of five haplotypes from Peninsular Malaysian and a single 

haplotype from Sarawak. Comparing the geographical cov-

erage between the current (within a single river) and their 

study, it suggests that the Aceh populations are still at a 

healthy level despite its commercial importance. However, 

we must take steps to ensure the sustainability of this species 

in our waters. In contrast, Naleh was monomorphic. How-

ever, this observation could be due to inadequate sampling 

and may not reflect the true genetic variability of the taxon. 

More extensive studies are required to determine the true 

genetic variability of this species in Aceh waters. 

This DNA barcoding study confirms that the Lampam-a 

and Lampam-b of the Tamiang River, Aceh are synonymous 

and belonged to the same species, B. schwanenfeldii. The 

Naleh specimens formed another species with a genetic di-

vergence of 5.0% from the Lampam group. Naleh did not 

form any close match from the voucher sequences with 

GenBank database and we believe that it is a cryptic species. 

Therefore, further detailed study is crucial to clarify this 

finding. 
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