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ABSTRACT 
Sharks are predatory animals that live around coral reefs. This fish has slow growth and breeding limitations. 

Currently, its existence is increasingly threatened by the large number of captures, both as catch targets and 

bycatch, resulting in a decrease in the shark population in the waters. This study was conducted from November 

2024 to January 2025 in Tanjung Pinang, Riau Islands Province. The purpose of this study was to genotype-

identify Carcharhinus sorrah and Carcharhinus leucas, as well as to assess their conservation status. This study 

used a survey method. The analysis begins with several stages, namely extraction, amplification, electrophoresis, 

and sequencing. After identifying the species and its name, the next step is to determine its conservation status and 

international trade status. To find out the conservation status through the IUCN Red List and the international trade 

status through CITES Appendices. On the IUCN Red List, Carcharhinus sorrah is categorized as near threatened 

(NT), and Carcharhinus leucas is categorized as vulnerable (VU). Both species are listed in Appendix II of CITES. 
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ABSTRAK 
Hiu adalah hewan predator yang hidup di sekitar terumbu karang. Ikan ini memiliki keterbatasan pertumbuhan dan 

berkembang biak yang lambat. Saat ini, keberadaannya semakin terancam oleh banyaknya penangkapan, baik 

sebagai target tangkapan maupun tangkapan sampingan, yang mengakibatkan penurunan populasi hiu di perairan. 

Penelitian ini dilakukan pada November 2024 hingga Januari 2025 di Tanjung Pinang, Provinsi Kepulauan Riau. 

Tujuan dari penelitian ini adalah untuk mengidentifikasi genotipe Carcharhinus sorrah dan Carcharhinus leucas, 

serta untuk menilai status konservasinya. Penelitian ini menggunakan metode survei. Analisis dimulai dengan 

beberapa tahap, yaitu ekstraksi, amplifikasi, elektroforesis, dan pengurutan. Setelah mengidentifikasi spesies dan 

namanya, langkah selanjutnya adalah menentukan status konservasi dan status perdagangan internasionalnya. 

Untuk mengetahui status konservasi melalui Daftar Merah IUCN dan status perdagangan internasional melalui 

Lampiran CITES. Dalam Daftar Merah IUCN, C. sorrah dikategorikan sebagai hampir terancam (NT) dan C. 

leucas dikategorikan sebagai rentan (VU). Kedua spesies tersebut terdaftar dalam Lampiran II CITES. 
 

Kata Kunci: Carcharhinus sorrah, Carcharhinus leucas, Genotipe, Fenotipe, Status Konservasi 

 

INTRODUCTION 

Sharks are one of the cartilaginous fish or elasmobranchii, characterized by having fins and gills on the left 

and right sides of the head. Fish have slow growth rates, long productive periods, and breeding limitations. The 

genus Carcharhinus belongs to the family Carcharhinidae, a group of sharks often found in shallow to medium 

waters. In the marine ecosystem, sharks are the top predators in the food chain that play a role in controlling various 

marine animal populations in the food chain. According to Sadili et al. (2015), in Indonesia, there are 221 species 

of sharks and rays, comprising 117 species of sharks, 101 species of rays, and 3 species of ghost sharks (Chimera), 

across 44 families. 

The Riau Islands are one of the provinces with a large water area in Indonesia. This water area has potential 

for marine biodiversity, including sharks. However, sharks are increasingly threatened due to numerous fishing 
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and trade activities. Shark fishing in the Riau Islands is driven by increasing market demand for shark fins and 

processed shark products. Excessive fishing has an impact on shark populations in these waters, decreasing their 

numbers. If the shark population decreases or even disappears, the ecological balance in the waters will be 

disrupted. According to Amani et al. (2022), the current shark population is estimated at only about 31% of the 

1,250 species of vertebrate fish in Indonesia. 

Regulations regarding the conservation of natural resources and their ecosystems in Indonesia are written 

in Law No. 5 of 1990. The utilization of various types of sharks has been regulated internationally through 

agreements in international forums such as the International Union for Conservation of Nature and the Convention 

on International Trade in Endangered Species. In addition, the government has also established regulations related 

to the utilization of shark species through the Decree of the Minister of Marine Affairs and Fisheries No. 18 of 

2013 concerning the status of the fully protected Whale Shark and the Regulation of the Minister of Marine Affairs 

and Fisheries No. 5 of 2018 concerning the prohibition of the export of whitetip sharks (Carcharinus longimanus) 

and hammerhead sharks (Sphyrna lewini, Sphyrna mokarran, Sphyrna zygaena) (Mopay et al., 2017).  

Research on sharks' genotype identification (DNA analysis) using DNA Barcoding has been conducted 

previously in Indonesia. Sembiring et al. (2015) conducted shark catch target identification using DNA Barcoding 

in all shark fin traders found in Indonesia. Hidawati et al. (2020) conducted DNA Barcoding and conservation 

status research in Bangka. Bramasta et al. (2021) conducted DNA Barcoding and phylogenetic analysis research 

in Bali. In addition, Sahaba et al. (2021) conducted DNA barcoding to authenticate fresh shark products from West 

Nusa Tenggara waters. Research on shark species identification should be conducted at multiple levels among 

shark traders and distributors in the Riau Islands, given that in the Riau Islands, shark fishing and trading activities 

are still widely carried out. That information on shark species in the Riau Islands remains limited. Therefore, this 

study was conducted to determine which shark species are caught and have the potential to be traded in the Riau 

Islands, along with their conservation status, by identifying the body parts of the sharks obtained, using the DNA 

Barcoding method, and observing the morphology of the sharks found. 

 

MATERIALS AND METHODS 

Time and place 

 This research was conducted from November 2024 to January 2025 in Tanjung Pinang, Riau Islands 

Province (Figure 1). Sampling was conducted at the research site, and genotype identification was performed in 

the biodiversity laboratory in Denpasar, Bali.  

 
Figure 1. Research location 

 

Methods 

The method used in this study is the survey method, namely, direct data collection in the research location. 

Data collection is in the form of primary data obtained from survey activities in traditional markets and distributors 

in Tanjung Pinang, Riau Islands, and the data obtained is then analyzed in the laboratory. 

 

Sampling 

Fish samples were obtained from fishermen's catches in the Riau Islands waters, which were landed at 
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traditional markets and distributed to distributors in Tanjung Pinang. Shark's meat samples were taken 

approximately 3 cm long or 5 g per individual, then placed into a labeled sample bottle and added to 10 ml of 96% 

alcohol. The sample was then placed in a cool box and stored in a freezer, where it would be identified by genotype 

in the laboratory. 

 

Genotypic Identification 

In identify sharks by genotype, shark meat samples collected at the sampling location were analyzed using 

molecular techniques. The analysis will be conducted at the Denpasar Biodiversity Laboratory in Bali. The analysis 

begins with several stages, namely extraction, amplification, electrophoresis, and sequencing. DNA amplification 

uses the PCR (Polymerase Chain Reaction) method (Bramasta et al., 2021). Genetic data obtained from the 

sequence results were analyzed to determine species identification using the BLAST (Basic Local Alignment 

Search Tool) technique, namely matching sample data obtained in the research location with the 

DNA sequence database on the GenBank website https://www.ncbi.nih.nlm.gov/. 

 

Phenotypic Identification 

Phenotypic identification of sharks is based on their observable characteristics. Observations are made by 

examining the physical appearance or morphology of sharks, including body color, fin color, head shape, mouth 

shape, and fin shape. Then, the shark samples are photographed as documentation. Furthermore, the results 

obtained are adjusted to the identification guideline book Economically Important Sharks and Rays of Indonesia" 

(White et al., 2006). 

 

Data Analysis 

The division of groups and types of individuals based on genetic analysis (a phylogenetic tree) can be 

performed in MEGA X using the Neighbor-Joining statistical method. 

RESULT AND DISCUSSION 

Genotype Characteristics (DNA Analysis) 

DNA analysis is used to identify an organism's genetic composition, thereby determining its genotype. The 

body part used for DNA analysis in sharks is the meat. 

 

Electrophoresis Analysis 

 
Figure 2. DNA Electrophoresis results 

 

The results of DNA extraction of the shark meat genome have been used as a DNA template in the COI 

gene amplification process. Electrophoresis of PCR products (Figure 2) shows DNA bands in each DNA sample 

track at approximately 500-700 bp, corresponding to the amplicon length. DNA bands that appear thick and 

amplify well indicate optimal PCR conditions and can proceed in the next stage, namely, sequencing (Syam et al., 

2019). 

 

BLAST Analysis 

The BLAST (Basic Local Alignment Search Tool) analysis system at https://blast.ncbi.nlm.nih.gov/ was 

used to identify species names and calculate DNA homology percentages. The BLAST analysis results are shown 

in Table 2. 
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Table 2. Results of the identification of the type of shark genus Carcharhinus using BLAST 

No Sample Code Species Name Query Cover Per. Ident Accession Number 

1. DBP014106 (6) Carcharhinus sorrah 100% 98,84% OR392560.1 

2. DBP014103 (3) Carcharhinus leucas 100% 100% OP007121.1 

 

The results of the identification of shark species landed and stored in the Riau Islands using BLAST are 

shown in Table 3. All samples have been well amplified, and the BLAST results show a 100% match to the 

estimated shark species for the pieces obtained. Based on DNA-based species identification using genetic 

sequencing and data registered in GenBank, two specimens were determined as sharks of the genus Carcharhinus, 

namely in sample DBP014106 (6). According to the identification results, it is Carcharhinus sorrah, also known 

as the spot-tailed shark or lanyam shark (Figure 3). Meanwhile, in sample code DBP014103 (3), after 

identification, the results are Carcharhinus leucas, with the local names bull shark, savage shark, and bekeman 

shark (Figure 4). The BLAST analysis produced a phylogenetic tree (Phylogenetic trees) with branching 

connections. Creating a phylogenetic tree helps visualize taxonomic units, such as species or genes. The root of 

the tree is a point that acts as the parent of all organisms being analyzed. Alignment of sample sequences with 

sequences from the GenBank database was performed using MEGA 6 and Clustal W. Phylogenetic trees were 

constructed to assess the relationships among the samples analyzed in this study and other sequences in GenBank. 

Phylogenetic analysis shows the level of kinship for each sample. 

 
Figure 3. Phylogenetic tree of sample DBP014106 

 
Figure 4. Phylogenetic tree of sample DBP014103 (3) 

 

In this study, the phylogenetic tree was constructed using the neighbor-joining tree method. According to 

Dharmayanti (2011), the neighbor-joining tree method selects sequences that, when combined, provide the best 

estimate of the closest branch length, reflecting the true distance between the sequences. Based on field collections, 

two species of Carcharhinus were found: Carcharhinus sorrah and Carcharhinus leucas. Both species are included 

in the same genus group due to their nucleotide base similarities, so in the phylogenetic reconstruction, they are 

considered to have similar nucleotide characteristics.  

 

Phenotype Characteristics 

Phenotype identification makes it easier to recognize shark species by observing their morphology, 

including body shape, body color, mouth shape, tooth shape, fin shape, and fin color. The morphology of all 

identified sharks varies. The phenotype characteristics of the identified sharks are as follows: 

 
Figure 5. Carcharhinus sorrah (Spot-tail shark) 

 

Based on the results of the observations, Carcharhinus sorrah (Figure 5) has general characteristics, namely 
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black pectoral fins and the lower part of the tail fin. There are two dorsal fins on this type of shark, and the second 

dorsal fin is very short. Effendi et al. (2024) stated that the second dorsal fin is short and low, while the first dorsal 

fin is big and curved. Between the dorsal fins, there is a line. When viewed from below, this shark has a long, 

slightly pointed snout with sharp teeth and a sloping top; it has protrusions on the sides. The lower teeth are small 

and slender, with no protrusions between the sides. This species is widely caught because the shark's tail spots 

have meat, fins, liver oil, and skin that can be utilized and have economic value. According to Fields et al. (2018), 

the spot-tailed shark accounted for 1.04% of the fin cuts sold in Hong Kong, making it one of the most frequently 

encountered shark species in markets. 

 
Figure 6. Carcharhinus leucas (Bull Shark) 

 

Based on the observations, Carcharhinus leucas (Figure 3) has a wide, short head, a cylindrical body, and 

a large, slightly curved dorsal fin. There are no lines between the dorsal fins. The caudal fin of C. leucas has a very 

distinctive shape with a longer upper lobe than the lower lobe. The snout is very short and rounded when viewed 

from below; the distance from the snout tip to the mouth is shorter. This shark has triangular teeth with wide, 

sharp, strong, and serrated edges. 

Bull sharks are often seen in tropical coastal waters around the world, including shallow coastal waters. 

Weigmann (2016) stated that bull sharks are demersal and pelagic fish that live in tropical, subtropical, and 

temperate waters both near the coast and offshore, usually living near the seabed from the wave line to a depth of 

164 m; however, most live in shallow waters up to a depth of 30 m. In Indonesia, this species can be found in the 

waters of Kalimantan, Sumatra, and Papua (Nurastri & Marasabessy, 2021). 

 

Conservation Status  

Conservation status is an indicator of the level of threat a living species faces from extinction. Conservation 

status aims to protect and preserve living species. The International Union for Conservation of Nature and Natural 

Resources (IUCN) Red List and the Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES) trade status list are used as references for global conservation status. The conservation and trade 

status of sharks obtained at the research location are shown in Table 3. 

 
Table 3. Conservation Status (IUCN) and trade status (CITES) of sharks 

No Species IUCN CITES 

1. Carcharhinus sorrah Almost Endangered (Near Threatened, NT) Appendix II 

2. Carcharhinus leucas Vulnerable (Vulnerable, VU) An appendix II 

 

According to the IUCN, the conservation status of sharks of the genus Carcharhinus in the Riau Islands 

falls in two categories. The Near Threatened (NT) category is given to shark species that may be threatened or 

close to extinction, although not included in the threatened status. The species included in this category is 

Carcharhinus sorrah (IUCN, 2020). This type of shark is commercially caught in many areas for its body parts, 

including meat, fins, and liver oil. If fishing practices are not controlled, it will significantly reduce the population 

of this species. Meanwhile, Carcharhinus leucas is listed in Vulnerable (VU) by the IUCN (2020). The vulnerable 

category is given to species that are at high risk of extinction in the wild. 

According to CITES, the trade status of sharks of the genus Carcharhinus landed in the Riau Islands 

indicates that the two identified species are listed in Appendix II, which lists species that are not endangered but 

may become endangered if traded without regulation (CITES, 2022). Wijayanti et al. (2018) stated that if shark 

and ray fishing activities are not accompanied by supervision and control, overfishing will occur, resulting in a 

long-term decrease in the numbers of these fish in nature in the wild and eventually their extinction. 
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CONCLUSION 

Sharks that have been identified by genotype in the Riau Islands are Carcharhinus sorrah and Carcharhinus 

leucas. Both species are included in the IUCN Red List; Carcharhinus sorrah is classified as Near Threatened (NT), 

and Carcharhinus leucas is classified as Vulnerable (VU). For these two species, there are no national regulations 

governing their distribution and trade. In the international trade regulations at CITES, all species found are 

included in Appendix II. 
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