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Abstract. Previous studies overlappingly used Barbonymus balleroides, Systomus orphoides, and 
Systomus rubripinnis as scientific names for three barb species living in Klawing River, i.e., for ‘brek’, 
‘lukas’, and ‘maracoca’ fish. This taxonomic chaos can be solved by applying DNA barcoding, using the 
cytochrome c oxidase 1 gene for precise species identification. This study evaluated the taxonomic status 
of barb species (Cyprinidae) living in Klawing River, Purbalingga Regency, Central Java, Indonesia. Fish 
samples were randomly collected from the upper stream to downstream using spread nets targeting 
consumable adult individuals. Pectoral fin clips were cut off using scissors and preserved in ethanol 96%. 
Morphological identification was carried out by comparing the fish samples to images available in 
references. The genetic identity was determined based on similarity, homology tests, and monophyly to 
reference species in databases. The current study genetically identified barb species from Klawing River 
as Labiobarbus fasciatus (100% and 100%) for lukas, Barbonymus schwanefeldii (>96.80 and >96.80) 
for brek, and Leptobarbus melanopterus (>99.80 and >99.80) for maracoca. There was high genetic 
identity, genetic similarity, and monophyly with their conspecific references in BOLD systems and 
GenBank, respectively. None of the barb samples were identified as B. balleroides, S. orphoides, or S. 
rubripinnis, as previously utilized scientifically for the three barb species from the Klawing River. Instead 
of validating B. balleroides, S. orphoides, and S. rubripinnis, as previously employed scientific names for 
barb species, this research alleged possible misidentification of barb species and validates that the barb 
fishes in Klawing River, Central Java, Indonesia belong to B. schwanefeldii, L. fasciatus, and Leptobarbus 

melanopterus.  
Key Words: genetic distance, homology, Javaen barb, monophyly, morphology. 

 

 

Introduction. Systomus rubripinnis (Valenciennes, 1842), often known as the Javaen 

barb, is locally known in central Java as ‘maracoca’ fish (Suryaningsih et al 2020). 

Maracoca is also identified as S. orphoides (Pramono et al 2018). At the same time, 

Barbonymus balleroides is also called Javaen barb, but locally known as ‘brek’ (Mote et al 

2014). There is also another Javaen barb species, locally called ‘lukas’ fish, Labiobarbus 

leptocheilus (Pramono et al 2018). These three Cyprinidae species have broad geographic 

and overlap range in the tropical rivers of Asia, in India, Thailand, Cambodia, Peninsular 

Malaysia, and Indonesia (Jutagate et al 2016; Hayati et al 2017; Ng et al 2017; 

Mogalekar & Canciyal 2018; Mohammad et al 2018; Pin et al 2020; Fricke et al 2023; 

Froese & Pauly 2023). 

There is overlapping utilization of different scientific names during the 

identification of these three Javaen barbs. Some studies utilized B. balleroides to refer to 

fish specimens called brek (Arifin et al 2017; Haryono et al 2017). At the same time, 

some studies also used S. rubripinnis and S. orphoides to refer to brek specimens 

(Suryaningsih et al 2012; Susatyo et al 2016; Susilo et al 2022; Susatyo et al 2022). 

Similarly, Suryaningsih et al (2020) also used S. rubripinnis to identify brek fish. 

Currently, S. rubripinnis is known as the synonym of S. orphoides (Fricke et al 2023). In 

contrast, other studies utilized S. orphoides for maracoca (Pramono et al 2018). Froese & 

Pauly (2023) also summarized that B. balleroides is used to refer to fish specimens called 
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lukas. However, lukas is also identified as L. leptocheilus, especially for specimens from 

Java (Froese & Pauly 2023).  

Overlapping utilization of scientific names occurred due to morphological similarity 

among closely related species, which appear similar. Currently, S. orphoides and S. 

rubripinnis are synonyms that refer to Javaen barb, locally known as maracoca, while B. 

balleroides is a scientific name for another Javaen barb, called brek (Anita et al 2019) 

and L. leptocheilus for lukas from Java (Pramono et al 2018; Fricke et al 2023). The 

placement of maracoca into S. orphoides and brek into B. balleroides were based on their 

slightly different color pattern. S. orphoides has black bands on the back side of the 

operculum and caudal fin. Meanwhile, B. balleroides does not have this black color 

(Froese & Pauly 2023). However, the black color does not appear at certain life stages in 

these two species. According to Ko et al (2013), fish from different species at certain 

stages can have the same morphology, leading to misidentification. Errors often occur, 

especially in closely related species (Nuryanto et al 2021). Identification errors using 

morphological characters can be overcome through molecular identification or DNA 

barcoding (Dahruddin et al 2016; Fotedar et al 2019; Ahmed et al 2020; Eissa et al 

2021; Nuryanto et al 2021). The cytochrome c oxidase 1 gene can be used for species 

barcoding. Several studies have proven that the cytochrome c oxidase 1 gene is a good 

genetic marker for identifying members of fish species (Nuryanto et al 2018; Ceruso et al 

2018; Caputi et al 2021; Ceruso et al 2021; Setyaningrum et al 2022; Abdalwahhab et al 

2020; Mohammed-Geba et al 2021). This technique has been successfully used to 

overcome the problem of cryptic species, species that have similar morphology, but are 

different species (Bilgin et al 2015; Becker et al 2015; Muchlisin et al 2017).  

The Klawing River is a tributary of the Serayu River (Nuryanto et al 2019). The 

river flows along Purbalingga Regency, Central Java, before emptying into the Serayu 

River (Suryaningsih et al 2018). Previous studies have reported the diversity of fish 

species from the Klawing River (Suryaningsih et al 2018; Serdiati et al 2022). B. 

balleroides fish are reported to live in the Serayu River (Haryono et al 2014; Haryono et 

al 2017). However, both studies did not report the presence of S. rubripinnis in the 

Klawing River (Suryaningsih et al 2018; Serdiati et al 2022). S. rubripinnis is also 

reported to inhabit several rivers in Java (Hayati et al 2017; Hayati et al 2019; Rasyad et 

al 2020). Meanwhile, Suryaningsih et al (2020) states that S. rubripinnis also lives in 

several rivers in Purbalingga, Central Java, Indonesia. The presence of S. rubripinnis fish 

in the Klawing River has been reported by Pramono et al (2018). Meanwhile, Susilo et al 

(2022) reported the performance of digestive enzymes on S. rubripinnis, especially 

protease and amylase. However, Susilo et al (2022) refer to studies (Suryaningsih et al 

2012; Susatyo et al 2016) in which the researchers worked on the fish S. orphoides. The 

use of different names for the same species can cause misinformation and confusion 

because the taxonomic status of the fish studied by Suryaningsih et al (2012), Susatyo et 

al (2016), and Susilo et al (2022) is the same, but has different scientific names. 

This study evaluated the taxonomic status of three Javaen barbs (brek, lukas, and 

maracoca) living in Klawing River, Purbalingga Regency, Central Java, Indonesia. 

  

Material and Method 
 

Description of the study sites. The research was conducted in the Klawing River in 

Purbalingga Regency, Central Java, Indonesia. Sampling was conducted at six locations 

along the river from upstream to downstream (Figure 1). Sampling stations were 

determined based on the ease of access to the location and previous research (Saprudin 

et al 2022). Station I was located in Palumbungan Village (07016'39''S; 109022'06”E), 

Station II was located in Tangiksan Village (07019'36''S; 109022'47”E), Station III was in 

Banjaran Village (07021'40''S; 109022'33”E), Station IV in Lamongan Village 

(07024'30''S; 109023'53"E), Station V in Jetis Village (07025'41''S; 109023'07"E), and 

Station VI found in Kedungbenda Village (07028'20''S; 109019'36”E) (Pramono et al 

2018). 
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Figure 1. A map showing the sampling sites along Klawing River Central Java, Indonesia 

(modified by Saprudin et al 2022). 

  

Sample collections and identification. Field trips were conducted four times in June 

2023, weekly. Fish samples were collected at each sampling site using spread nets 

targeting adult individuals with a mesh size of approximately 2.5 cm and 3.8 cm. This 

sampling method ensured that the collected samples had stable morphological 

characteristics important for morphological identification. Samples collection was 

performed with the help of local fishermen living close to each sampling site. The 

obtained fish specimens were placed in a tank with a volume of 25 L, filled with 70% 

alcohol, and given a label containing information about location data and sampling station 

(Table 1). Fixation was carried out while the fish was alive or immediately after death. 

During the fixation process, each fish was straightened. Larger fish samples (over 15 cm) 

were injected into the stomach using 70% alcohol. In the laboratory, the fixed fish 

specimens were washed using running water to remove residual alcohol. Next, the fish 

specimens were transferred into a collection bottle containing new 70% alcohol for 

permanent storage. Selected barb specimens were identified by comparing the general 

morphology between samples and figures available in Froese & Pauly (2023), and the 

validity of the scientific names was checked in Fricke et al (2023).  
 

Table 1 

Sample codes and remarks 

 

Code Remark Code Remark Code Remarks 

HC01 Hilir, Cyprinid 01 TB02 Tengah, Brek 02 TM02 Tengah, Maracoca 02 
HL01 Hilir, Lukas 01 TB03 Tengah, Brek 03 TM03 Tengah, Maracoca 03 

HL02 Hilir, Lukas 02 TB04 Tengah, Brek 04 TM04 Tengah, Maracoca 04 
HL03 Hilir, Lukas 03 TB05 Tengah, Brek 05 TM05 Tengah, Maracoca 05 
HL04 Hilir, Lukas 04 TB06 Tengah, Brek 06 TM06 Tengah, Maracoca 06 
HL05 Hilir, Lukas 05 TB07 Tengah, Brek 07 TM07 Tengah, Maracoca 07 
HL06 Hilir, Lukas 06 TB08 Tengah, Brek 08 TM08 Tengah, Maracoca 08 
TB01 Tengah, Brek 01 TM01 Tengah, Maracoca 01   

Note: Hilir - downstream; Tengah - middle stream; lukas, brek, maracoca - local names; 01 to 08 - sample 
numbers.  



AACL Bioflux, 2024, Volume 17, Issue 2. 

http://www.bioflux.com.ro/aacl 594 

 

DNA extraction, marker amplification and sequencing. Pectoral fin clip samples 

were shipped for barcoding analysis. Total genomic DNA isolation and amplification of 

the targeted barcode have been done at PT. Genetika Science Indonesia, in Tangerang, 

Banten Province, Indonesia. The COI fragment sequencing was done using a bi-

directional big dye terminator sequencing technique from the Sanger method at 1st 

BASE ASIA Malaysia. The protocol used for all steps followed existing procedures at both 

companies. 

  

Data analysis. Fish morphology data were analyzed descriptively by comparing the 

picture of the samples with the figure available in Froese & Pauly (2023). This 

identification technique was carried out to identify specimens into a family category 

(Fricke et al 2023; Froese & Pauly 2023). The nucleotide base sequence of the COI gene 

fragment was aligned and edited manually with the help of the Bioedit program (Hall 

2005). All obtained sequences were aligned using the ClustalW program as implemented 

in Bioedit (Hall 2005). Species status was determined by comparing the nucleotide base 

sequence obtained with the barcoding database in GenBank (Benson et al 2017) using a 

basic local alignment search tool (BLAST) based on a standard database search set and 

program selection optimized for highly similar sequences. The sequence of the samples 

was also tested for similarity to sequence data in the BOLD system using species-level 

barcode records search for twenty-one specimens and all barcode record searches (for 

TB04 and TB05). The genetic identity for species boundaries was determined based on 

the highest percentage in GenBank and BOLD system. In the case of sequence homology 

to the reference species in GenBank, query cover of 100% and e-value of 0.00 were also 

utilized for species delineation. These species boundaries were used by considering the 

geographic localities and the ecology of the species (Jeffery et al 2011; Higashi et al 

2011; Kusbiyanto et al 2020). This study also provides information about the monophyly 

between samples and two top-hits reference species from both databases. The 

monophyly is presented in the phylogenetic tree, which was reconstructed using the 

neighbour-joining algorithm and Kimura 2 parameter (K2P) model with the help of the 

MEGA11 program (Tamura et al 2021). The polarity of the branching pattern was 

obtained from 1000 bootstrap replicates. 

 

Results 

 

Genetic identity. 25 specimens were identified as members of Cyrpinidae. 23 samples 

were shipped to a company for the barcoding process, resulting in a reliable sequence for 

barcoding analysis. Homology test using basic local search alignment tool (BLAST) to 

DNA sequence data in GenBank resulted in genetic identity of 94.5% between 8 samples 

and Systomus orphoides MK628369. Genetic identity of 100% was obtained between 7 

samples and L. fasciatus KU692576. The test also considered a query cover of 100% and 

an e-value of 0.00 (Table 2).  
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Table 2 

Query cover, e-value, and Homology identity (GenBank) of selected cyprinid to their 

reference species in global databases 

 

Sample 
code 

Query 
cover 

% 
e-value 

Genetic 
identity 

(%) 
Reference species 

HC01 
100 
99 

0.00 
0.00 

100 
98.03 

Labiobarbus fasciatus KU692576 
Labiobarbus leptocheilus MN342618 

HL01 
100 
99 

0.00 
0.00 

100 
98.03 

Labiobarbus fasciatus KU692576 
Labiobarbus leptocheilus MN342618 

HL02 
 

100 
99 

0.00 
0.00 

100 
98.03 

Labiobarbus fasciatus KU692576 
Labiobarbus leptocheilus MN342618 

HL03 

 

100 

99 

0.00 

0.00 

100 

98.03 

Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 

HL04 
100 

99 

0.00 

0.00 

100 

98.03 

Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 

HL05 
100 
99 

0.00 
0.00 

100 
98.03 

Labiobarbus fasciatus KU692576 
Labiobarbus leptocheilus MN342618 

HL06 
100 

99 

0.00 

0.00 

100 

98.03 

Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 

TB01 
100 
100 

0.00 
0.00 

96.97 
96.97 

Barbonymus schwanefeldii MK049360 
Rhodeus ocellatus KJ415114 

TB02 
100 
100 

0.00 
0.00 

96.97 
96.97 

Barbonymus schwanefeldii MK049360 
Rhodeus ocellatus KJ415114 

TB03 
100 
100 

0.00 
0.00 

96.97 
96.97 

Barbonymus schwanefeldii MK049360 
Rhodeus ocellatus KJ415114 

TB04 
100 
100 

0.00 
0.00 

96.81 
96.81 

Barbonymus schwanefeldii MK049360 
Rhodeus ocellatus KJ415114 

TB05 
100 
100 

0.00 
0.00 

96.81 
96.81 

Barbonymus schwanefeldii MK049360 
Rhodeus ocellatus KJ415114 

TB06 
100 
100 

0.00 
0.00 

96.97 
96.97 

Barbonymus schwanefeldii MK049360 
Barbonymus gonionotus KU692333 

TB07 
100 

100 

0.00 

0.00 

96.97 

96.78 

Barbonymus schwanefeldii MK049360 

Rhodeus ocellatus KJ415114 

TB08 
100 
100 

0.00 
0.00 

96.97 
96.97 

Barbonymus schwanefeldii MK049360 
Rhodeus ocellatus KJ415114 

TM01 
100 
100 

0.00 
0.00 

99.83 
94.50 

Leptobarbus melanopterus KU692595 
Systomus orphoides MK628369 

TM02 
100 

100 

0.00 

0.00 

99.83 

94.50 

Leptobarbus melanopterus KU692595 

Systomus orphoides MK628369 

TM03 
100 
100 

0.00 
0.00 

99.83 
94.50 

Leptobarbus melanopterus KU692595 
Systomus orphoides MK628369 

TM04 
100 
100 

0.00 
0.00 

99.83 
94.50 

Leptobarbus melanopterus KU692595 
Systomus orphoides MK628369 

TM05 
100 
100 

0.00 
0.00 

99.83 
94.64 

Leptobarbus melanopterus KU692595 
Systomus orphoides MK628369 

TM06 
100 
100 

0.00 
0.00 

99.83 
94.50 

Leptobarbus melanopterus KU692595 
Systomus orphoides MK628369 

TM07 
100 
100 

0.00 
0.00 

99.83 
94.50 

Leptobarbus melanopterus KU692595 
Systomus orphoides MK628369 

TM08 
100 
100 

0.00 
0.00 

99.83 
94.55 

Leptobarbus melanopterus KU692595 
Systomus orphoides MK628369 

 

Genetic similarity test. The sequences of three barb species were also subjected to 

genetic similarity tests to the sequences deposited in the BOLD system. The genetic 

similarity values ranged from 94.39% (between 8 samples and S. orphoides BIN ID 

BOLD:AU2017) to 100% (7 samples and Labiobarbus fasciatus BIN ID BOLD:AAX0792) 

(Table 3). 
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Table 3  

Genetic similarity between barb samples and their reference species deposited in BOLD 

system 

 

Sample 
code 

Genetic 
similarity (%) 

Reference species BIN ID 

HC01 
100 

97.83 

Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 
BOLD:AAX0792 

HL01 
100 

97.83 
Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 
BOLD:AAX0792 

HL02 
100 

97.83 
Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 
BOLD:AAX0792 

HL03 
100 

97.83 
Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 
BOLD:AAX0792 

HL04 
100 

97.83 
Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 
BOLD:AAX0792 

HL05 
100 

97.83 
Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 
BOLD:AAX0792 

HL06 
100 

97.83 
Labiobarbus fasciatus KU692576 

Labiobarbus leptocheilus MN342618 
BOLD:AAX0792 

TB01 
97.03 
96.96 

Barbonymus schwanefeldii MK049360 
Rhodeus ocelatus KJ415114 

BOLD:AAU0688 

TB02 
97.03 
96.96 

Barbonymus schwanefeldii MK049360 
Rhodeus ocelatus KJ415114 

BOLD:AAU0688 

TB03 
97.03 
96.96 

Barbonymus schwanefeldii MK049360 
Rhodeus ocelatus KJ415114 

BOLD:AAU0688 

TB04 
96.86 

96.79 

Barbonymus schwanefeldii MK049360 

Rhodeus ocelatus KJ415114 
BOLD:AAU0688 

TB05 
96.86 
96.79 

Barbonymus schwanefeldii MK049360 
Rhodeus ocelatus KJ415114 

BOLD:AAU0688 

TB06 
97.03 
96.96 

Barbonymus schwanefeldii MK049360 
Rhodeus ocelatus KJ415114 

BOLD:AAU0688 

TB07 
97.03 

96.96 

Barbonymus schwanefeldii MK049360 

Rhodeus ocelatus KJ415114 
BOLD:AAU0688 

TB08 
97.03 
96.96 

Barbonymus schwanefeldii MK049360 
Rhodeus ocelatus KJ415114 

BOLD:AAU0688 

TM01 
99.83 
94.39 

Leptobarbus melanopterus KU692595 
Systomus orphoides JF915642 

BOLD:ACT1925 
BOLD:AAU2017 

TM02 
99.83 
94.39 

Leptobarbus melanopterus KU692595 
Systomus orphoides JF915642 

BOLD:ACT1925 
BOLD:AAU2017 

TM03 
99.83 
94.39 

Leptobarbus melanopterus KU692595 
Systomus orphoides JF915642 

BOLD:ACT1925 
BOLD:AAU2017 

TM04 
99.83 
94.39 

Leptobarbus melanopterus KU692595 
Systomus orphoides JF915642 

BOLD:ACT1925 
BOLD:AAU2017 

TM05 
99.82 
94.53 

Leptobarbus melanopterus KU692595 
Systomus orphoides JF915642 

BOLD:ACT1925 
BOLD:AAU2017 

TM06 
99.83 

94.39 

Leptobarbus melanopterus KU692595 

Systomus orphoides JF915642 

BOLD:ACT1925 

BOLD:AAU2017 

TM07 
99.83 

94.39 

Leptobarbus melanopterus KU692595 

Systomus orphoides JF915642 

BOLD:ACT1925 

BOLD:AAU2017 

TM08 
99.83 
94.39 

Leptobarbus melanopterus KU692595 
Systomus orphoides JF915642 

BOLD:ACT1925 
BOLD:AAU2017 

 

Monophyly. All selected cyprinid samples formed a monophyletic group with each 

reference's species with high bootstrap support (100). Monophyly between TB samples 

(blue box) and B. schwanefeldii, between TM samples and Leptobarbus melanopterus 

(green box), and between HC01, HL samples and L. fasciatus (yellow box) had short 

branch lengths (less than 0.02) (Figure 2). 
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Figure 2. The K2P neighbour-joining tree showing monophyly between samples and their 

reference species. 
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Discussion. According to genetic identity, as presented in Table 2, 7 specimens (HC01, 

HL01-HL06) have values over 97% for two different GenBank species. The reference 

species are L. fasciatus and L. leptocheilus. Consistent values were also obtained from 

the similarity test to sequence data in BOLD system (Table 3). Nevertheless, after a more 

detailed observation of the data in Tables 2 and 3, it was found that genetic identities of 

100% were observed between samples and L. fasciatus KU692576. In contrast, the 

genetic identities of those 7 samples were only 98.03% and 97.83% to L. leptocheilus 

MN342618 in GenBank and BOLD system, respectively. Additionally, query cover to L. 

fasciatus KU692576 was 100%, while to L. leptocheilus MN342618 was 99%. Based on 

the genetic identity values of specimens in GenBank and BOLD system and the query 

cover, 7 samples (HC01, HL01-HL06) were genetically barcoded into species category, 

i.e., L. fasciatus. Instead of validating L. leptocheilus as the scientific name for locally 

known lukas fish, this study genetically identified lukas as L. fasciatus. 

 Table 2 also shows that 8 samples (TB01 to TB08) have similar genetic identities 

to two different species in GenBank. Genetic identities of 96.81% to 96.97% with query 

cover of 100% were found between those samples (TB01 to TB08) and Barbonymus 

schwanefeldii MK049360 and also with Rhodeus ocellatus KJ415114. Considering genetic 

identities and query covers only the data in GenBank, we could not delineate the samples 

into species categories because the genetic identities and query covers are 100% equal 

to both species. B. schwanefeldii is distributed in the freshwater of Asia, including 

Indonesia. In contrast, R. ocellatus is distributed in brackish water or freshwater of 

subtropic regions, such as eastern Asia, Taiwan, and Russia (Froese & Pauly 2023; Fricke 

et al 2023). Considering that B. schwanefeldii and R. ocellatus have different geographic 

ranges and ecology, this study determined that the samples are genetically identified as 

B. schwanefeldii. Again, instead of identifying brek as B. balleroides, this study barcoded 

brek from the Klawing River as B. schwanefeldii. The placement of brek into B. 

schwanefeldii, instead of B. balleroides, was supported by a similarity test to the 

reference species available in the BOLD system (Table 2). 6 specimens showed similarity 

values over 97% as BIN ID utilized in BOLD system (Ratnasingham & Hebert 2013), and 

two specimens have higher similarity values to B. schwanefeldii than to R. ocellatus. 

Therefore, the placement of TB samples into B. schwanefeldii was convincing, especially 

if supplemented with both species' distribution and ecological information. Moreover, we 

could utilize a genetic threshold of over 97% down to a minimum of 95% if we consider 

geographic locality (Higashi et al 2011) and ecological information (Jeffery et al 2011). 

Even lower intraspecific genetic identity was observed in fish from Brazil (Pereira et al 

2013).  

 Genetic identities of the remaining 8 samples (TM01 to TM08), as presented in 

Table 2, are 99.83% similar to L. melanopterus KU692595 in GenBank. Conversely, 

genetic identities ranging from 94.50% to 94.64% were observed between TM samples 

and S. orphoides MK628369 in Genbank (Table 2). The tests resulted in a similar 100% 

query cover value for all samples and both reference species. The data (99.83% 

identities and 100% query cover) indicated that we obtained reliable values for species 

delineation. Therefore, this study identified TM samples, locally known as maracoca, as L. 

melanopterus, instead of S. orphoides or S. rubripinnis. 

 Species delineation of brek, lukas, and maracoca samples into B. schwanefeldii, L. 

fasciatus, and Leptobarbus melanopterus, respectively, as determined based on genetic 

identity (Table 2) and genetic similarity (Table 3) was supported by the monophyly of the 

samples with their reference species (Figure 2). According to Xu et al (2015) and 

Kusbiyanto et al (2020), specimens might be referred to as a single species with their 

reference species if they form a monophyletic group with short branch lengths. 

 Fish species shows variable intraspecific genetic difference (Diaz et al 2016; Ali et 

al 2020; Limmon et al 2020; Sholihah et al 2020). Therefore, genetic identity and 

similarity tests might result in different intraspecific genetic identities among species 

(Cote et al 2013; Pereira et al 2013; Aguilar et al 2017). These phenomena lead to 

various genetic similarities or sequences of homology values utilized as species borders 

during fish barcoding (Ko et al 2013; Mohammed-Geba et al 2021). Some studies used a 

strict threshold value of 98% to 99%, but it is usually used in closely related or newly 
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divergent species (Ha et al 2019; Abdalwahhab et al 2020; Salem et al 2021). Some 

studies utilized a genetic identity of 97% as a species border (Landi et al 2014; Nuryanto 

et al 2017, 2021, 2023). At the same time, other studies used 97-95% genetic identity 

as the threshold value for species delineation in animals (Amatya 2019; Karanovic 2015; 

Candek & Kuntner 2015; Abdalwahhab et al 2020). The use of genetic identity below 

97% is allowed but with particular consideration, such as ecological attributes and 

geographic sites (Jeffery et al 2011; Higashi et al 2011). Therefore, the use of different 

genetic threshold for each species group in this study is acceptable because it has been 

reported that intraspecies genetic difference and similarity are different among species 

groups (Pereira et al 2013). 

 L. fasciatus is distributed in Indonesia and Malaysia (Froese & Pauly 2023). In 

Indonesia, it was reported to live in Sumatra and Kalimantan (Fricke et al 2023). L. 

leptocheilus was reported in Sumatera, Java, and Kalimantan (Froese & Pauly 2023; 

Fricke et al 2023). A previous study said that lukas fish from Klawing River belong to L. 

leptocheilus (Pramono et al 2018), while Susatyo & Sugiharto (2014) identified lukas fish 

as Puntius bramoides as a synonym of B. balleroides (Fricke et al 2023). Nevertheless, a 

previous study stated that L. fasciatus also lives in the freshwater ecosystem in Java, 

especially in Ci Hapitan (river) in Ciamis Regency, West Java (Dahruddin et al 2016). 

Therefore, the placement of lukas fish samples from Klawing River, Central Java, into L. 

fasciatus, instead of L. leptocheilus, is reasonable and convincing because it is supported 

by high genetic identity and query cover and also supported by a study in other locations 

in Java Island. 

 B. schwanefeldii is distributed in Sumatera, Java, and Kalimantan (Fricke et al 

2023), but according to Froese & Pauly (2023) summarized that B. schwanefeldii is only 

found in Sumatera and Kalimantan. At the same time, B. balleroides is also distributed in 

Java, Sumatra, and Kalimantan (Fricke et al 2023). Therefore, it was reasonable that a 

previous study identified brek fish from Klawing River, Central Java, as B. balleroides 

(Haryono et al 2014, 2017; Pramono et al 2018), while other studies identified brek fish 

as Puntius orphoides as a synonym of S. orphoides (Suryaningsih et al 2012; 

Suryaningsih et al 2014; Susatyo et al 2016; Suryaningsih et al 2018; Suryaningsih et al 

2020; Susatyo et al 2022) and as S. rubripinnis (Suryaningsih et al 2020; Susilo et al 

2022). However, we suggest that the placement of brek fish into P. orphoides (S. 

orphoides) and S. rubripinnis could have been a misidentification. It is because P. 

orphoides (S. orphoides) and S. rubripinnis are scientific names for other Javaen barb 

species, locally called maracoca (Pramono et al 2018; Fricke et al 2023; Froese & Pauly 

2023). This study proved that brek samples (TB01-TB08) from Klawing River are 

genetically identified as B. schwanefeldii instead of B. balleroides (Haryono et al 2014, 

2017; Pramono et al 2018). This species determination was supported because none of 

the specimens had a high genetic identity (over 96%) to B. balleroides deposited in 

GenBank and BOLD system. The geographic distribution of B. schwanefeldii also covers 

Java Island (Fricke et al 2023). 

 L. melanopterus is known only from Kalimantan (Fricke et al 2023; Froese & Pauly 

2023). A similar species from Klawing River, Java Island, is identified as S. rubripinnis, 

locally known as maracoca (Pramono et al 2018). Currently, S. rubripinnis is referred to 

as a synonym of S. orphoides. S. orphoides is also reported from Serayu River, 

Banyumas and several rivers in Java Island (Fricke et al 2023). Nevertheless, a previous 

study reported that L. melanopterus is also found in Java Island (Mojokerto, East Java) 

(Dahruddin et al 2016). Therefore, in this study, the placement of maracoca fish from 

Klawing River, Central Java, as L. melanopterus is convincing. In addition, it is supported 

by high genetic identities (over 99%) and geographic locality information (Dahruddin et 

al 2016). All maracoca samples have a low genetic identity to S. orphoides, below 95%, a 

minimum genetic identity used in several studies as a species border (Candek & Kuntner 

2015; Karanovic 2015; Kusbiyanto et al 2020).  

 

Conclusions. Instead of validating B. balleroides as a scientific name for brek fish, L. 

leptocheilus for lukas fish, and S. orphoides (S. rubripinnis) as scientific name for 

maracoca fish, this study proved that brek fish from Klawing River, Central Java belong 
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to B. schwanefeldii. Lukas fish was genetically barcoded as L. fasciatus, while maracoca 

was genetically identified as L. melanopterus. We suggest the placement of brek, lukas, 

and maracoca from Klawing River as B. balleroides, L. leptocheilus, and S. orphoides, 

respectively, are the result of misidentification. 
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