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Abstract. Sharks and rays belong to the Chondrichthyes class, characterized by 
low reproductive rates and slow growth rates, which makes them highly vulnerable 
to overfishing. These conservation priority fish are generally bycatch of fishermen. 
This study aims to inventory the shark and ray species caught by fishermen's 
bycatch landed at the Pondokdadap Coastal Fishing Port, especially at the 
fishermen's fish market. The study was conducted from April to June 20, using a 
survey method. Data analysis included relative abundance and landed frequency 
and is presented descriptively in the form of tables and graphs. A total of 30 
individuals were obtained, from seven species, four families, and four orders. The 
shark group consisted of five species from three families. In contrast, the rays group 
consisted of two species from one family and order. Three fish species are 
categorized as Undersized fish, and four species are categorized as Catchable size. 
Five shark species are listed as Vulnerable, and two ray species are listed as Least 
Concern. Fishermen's understanding of conservation status and fishing eligibility 
will significantly aid shark and ray conservation efforts in avoiding the threat of 
overfishing. The results of this study can support further research and inform shark 
and rays conservation efforts in the Indian Ocean (South of the Java Sea), 
particularly in Malang Regency, East Java.       
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1 Introduction 
Approximately 50% of the estimated global chondrichthyes catch is bycatch, not recorded in 
fisheries statistics, and almost entirely unmanaged [1]. Indonesian waters boast a relatively 
high diversity of sharks and rays, with a recorded 116 species. Of these, one species is 
categorized as critically endangered, five species are endangered, 23 species are vulnerable, 
and 35 species are categorized as near threatened [2]. A total of 101 species of rays are found 
in Indonesia [3]. Generally, sharks and rays occupy a tertiary position in the trophic food 
web, so their presence can serve as an indicator for predicting fishing pressure [1]. More than 
90% of the reported shark catch worldwide comes from 26 fishing countries, and 40% of the 
global shark catch originates from seven major shark fishing countries with a low Human 
Development Index, most of which border the Indian Ocean, including Indonesia [4].
 Sharks and rays have experienced a significant decline in population over the past few 
decades, largely due to their naturally low reproductive rates and slow growth rates. High 
levels of fishing have the potential to cause overfishing, which can subsequently impact the 
threat of extinction of sharks and rays in the wild, especially those with critically endangered 
(CR), endangered (EN), and vulnerable (VU) status, as classified by the IUCN [5]. Sharks 
and rays are hunted due to their high commercial value, with their fins and meat being used 
as food, for exports, and in medicine, and almost all parts of their bodies serving as trade 
commodities [2]; [6].   

 Sharks are generally a bycatch of tuna fisheries, one of which in Indonesia with high tuna 
fisheries production is the Pondokdadap Coastal Fisheries Port, Malang regency, East Java 
which is included in the Fisheries Management Area (WPP) 573 in the Indian Ocean 
(covering: South Java to Nusa Tenggara, and the West Timor Sea). Generally, it serves as a 
landing place for tuna fishing vessels, with main catches including Yellowfin tuna, Albacore, 
Skipjack tuna, and Little tuna. With tuna hand line and purse seine fishing gear. However, 
tuna fisheries in the Pondokdadap Coastal Fisheries Port also have a very diverse bycatch 
[7], including sharks and rays, which are often not well reported. 

 Research on sharks and rays in Indonesia has been widely reported [3]; [4]; [8]; [9]; [10]; 
and [11]. However, there has not been much research specifically identifying the catchability 
of sharks and rays landed by fishermen in various fishing ports in Indonesia. This research 
aims to identify various species of sharks and rays, as well as determine their catchability and 
conservation status. The results of this research are expected to provide important scientific 
information to support the management of sharks and rays as bycatch. 

2  Materials and Methods 

2.1 Collection of Data 

This research was conducted from April to June 2025 at the Fishermen's Fish Market at the 
Pondokdadap Coastal Fishing Port, Sendang Biru, Malang - East Java, S 8° 26' 1.648'' E 112° 
40' 56.582' (Figure 1). 

This research was exploratory in nature, aiming to collect data through direct observation 
at the Fishermen's Fish Kiosk in the Pondokdadap Coastal Fishing Port area. The 
measurement of the total body length of fish specimens was made using a rolling meter with 
centimetres (cm) units. The shark and ray specimens found were documented to identify 
morphology and specific characteristics of each shark and ray specimen by referring to 
several reference sources [8]; [11], interviews with fish traders and fishing port supervisors 
as complementary research data. 
 

 
Fig. 1. Map of Fishermen's Fish Market Research Location, at the Pondokdadap Coastal Fishing Port, 
Malang Regency – East Java. 

2.2    Data Analysis 

  Species then identified the shark and ray specimens found, and their relative 
abundance and frequency of landings were calculated [12]. 
 

    Relative Abundance (%) = Isi/∑Nsi ×100 
 

  Is = Total Number of Individuals of the Species; 
  ∑ Nsi = Total Population of Species. 
 
 

Landed frequency (%) = Isi//∑S 
Isi = Number of specimens of species;   
∑S = Total number of samples 

3. Result and Discussion 

3.1 Number of Species, Families, and Orders of Sharks and Rays   

The study found seven species from four families classified into four orders (Table 1). Sharks 
dominated with five species (71.4%). In comparison, rays were represented by only two 
species (28.6%), indicating the dominance of species whose habitats were in coral reef 
ecosystems in the waters south of Java, particularly in Malang Regency, East Java. 
 

Table 1. Identified sharks and rays landed at the Fishermen's Fish Market at the Pondokdadap Coastal 
Fishing Port, Sendang Biru, Malang Regency – East Java 

Order Family Species 
Orectolobiformes Hemiscylliidae Chiloscyllium griseum Müller & Henle, 1838 
Carcharhiniformes  Carcharhinidae Carcharhinus falciformis (Bibron, 1839) 
  Triaenodon obesus (Rüppell, 1837) 
Squaliformes Squalidae Squalus hemipinnis White, Last & Yearsley, 2007 
  Squalus montalbani Whitley, 1931 
Myliobatiformes Dasyatidae Neotrygon caeruleopunctata Last, White & Serét, 2016 
  Taeniura lymma (Forsskål, 1775) 
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The number of shark and ray species obtained is very low when compared to several other 

studies [10] and [12]. The low number of sharks landed at the Pondokdadap Coastal Fishing 
Port is likely due to the fairly intensive socialization by the Port management to fishermen, 
both through formal and informal forums. However, the capture of sharks and rays is an 
unavoidable thing in both artisanal and commercial fisheries in Indonesia [13]. 

3.2 Feasibility of fishing sharks and rays 

Shark and ray species identified at the Fisherman's Fish Market, Pondokdapap Coastal 
Fishing Port, are generally landed without an auction process, based on information obtained 
from local fisheries supervisors, so their presence often cannot be properly monitored. Table 
2 shows that there are three shark species included in the Undersized category because they 
have not reached adult size, and two other species are categorized as Catchable size because 
they have reached adult size and are predicted to have produced offspring. Similarly, two 
species of stingrays are categorized as catchable size. Quantitatively, 43% of the observed 
species are categorized as undersized, while 57% are categorized as catchable size. This 
proportion indicates the potential for high fishing pressure on immature sharks, which could 
hinder population regeneration in the wild. This data is important as a basis for determining 
minimum landing sizes in shark and rays fisheries conservation policies. Excessive fishing 
of undersized fish can lead to growth overfishing, which can ultimately result in recruitment 
overfishing, where the availability of adult fish decreases because the additional individuals 
produced are insufficient to sustain the population in the wild [3], [13]. 
 
Table 2. Feasibility of fishing sharks and rays landed at the Fishermen's Fish Market at Pondokdadap 
Coastal Fishing Port, Sendang Biru, Malang Regency - East Java 

 

Spesies    n Total Lenght 
Range Mean ± SD 

Size at 
Maturity 

(TL)  

Max. Length 
(TL) 

Feasibility 
Category 

C. griseum 1 76 - 45-55* 80-82* Catchable size 
C. falciformis 2 120-130 125±7,07 180-260* 245-314* Undersized 
T. obesus 1 100 - 105-120* 120-150* Undersized 
S. hemipinnis 15 53-103 67,36 ± 6,45 39,5-43,2* 52 - 78,0* Catchable size 
S. montalbani 1 71 - 62 – 80 * 93-116* Undersized 
N. caeruleopunctata 12 35 - 57 47,83 ± 6,900 35-38* 45-47* Catchable size 
T. lymma 1 30 - 21* 35* Catchable size 

 Sources: * [8], **[11] 
 

Referring to Table 2, strict and measurable regulations are needed to prevent the 
uncontrolled exploitation of shark and ray resource stocks, which are often mistakenly caught 
as bycatch from commercial and artisanal fisheries. Indonesia is a multi-species and multi-
gear fishery, meaning that various types of fishing gear can catch one species of fish, and 
also one type of fishing gear can catch various species of fish. The consequence is that capture 
fisheries in Indonesia are very similar to bycatch, which can have a negative impact on the 
food chain if the impact of bycatch cannot be minimized [13]. Moreover, sharks generally 
occupy the top predator position in the marine food pyramid. 

Bio-ecologically, sharks and rays are a group of Elasmobranchii characterized by low 
reproductive productivity, with a small number of offspring born and no reproduction 
occurring each year [13]. Sharks and rays are spatiotemporally connected through migration, 
integrating energy flows in various marine ecosystems. This connectivity is closely related 
to their growth and movement, and is the main cause of lower reproductive rates compared 
to teleost fish [4]. High fishing pressure will impact the body size of fish, which will tend to 
become smaller due to the loss of opportunities to reach optimal size in the wild [13]. There 

is a negative relationship between species size and fecundity elasticity, as well as a positive 
relationship between size and elasticity of adult and juvenile stages in sharks and rays [14]. 
It means that the smaller the size of sharks and rays caught, the lower the fecundity elasticity 
will be, ultimately reducing the resilience of their populations in the wild in the future. This 
fact will undoubtedly have a significant impact on the existence of stocks in the wild if there 
are no conservation efforts to support the sustainable utilization of shark and ray fisheries. 

3.3 Habitat, Biogeography, and Conservation Status of Sharks and Rays 

The results of this study found five shark species with Vulnerable (VU) status and two ray 
species with Least concern (LC) status (Table 3), much lower when compared to the Fisheries 
Management Area (WPP) 572 at the Rigaih Fish Landing Port, Aceh Jaya Regency, where 
13 shark species and seven ray species were found. Of the 13 shark species, one is categorised 
as Critically Endangered (CR), one as Endangered (EN), six as Vulnerable (VU), three as 
Near Threatened (NT), and one as of Least Concern (LC). For ray fish, there are six species; 
one is categorized as Critically Endangered (CR), two are Endangered (EN), and three are 
categorized as Least Concern (LC) [10]. 
 
Table 3. Habitat, Biogeography, and Conservation Status of Sharks and Rays landed at the Fishermen's 

Fish Market at Pondokdadap Coastal Fishing Port, Malang Regency – East Java  
 

Spesies Habitat* Biogeografi* Conservation Status 
IUCN Red List CITES 

C. griseum Marine; brackish; reef-
associated; oceanodromous 

Indo-West Pacific Vulnerable (VU) - 

C. falciformis Marine; reef-associated; 
oceanodromous; Highly 
migratory species 

Circumtropical, 
Eastern Atlantic, 
Indo-Pacific, 
Eastern Pacific 

Vulnerable (VU) Appendix II

T. obesus Marine; reef-associated Indo-Pacific, 
Eastern Pacific 

Vulnerable (VU) Appendix II

S. hemipinnis Marine; benthopelagic Eastern Indian 
Ocean. 

Vulnerable (VU) - 

S. montalbani Marine; bathydemersal Eastern Indian 
Ocean to Pacific 

Vulnerable (VU) - 

N. caeruleopunctata Marine; reef-associated. Indian Ocean: 
southern Indonesia 
westward to Africa. 

Least concern (LC) - 

T. lymma Marine; reef-associated Indo-West Pacific Least concern (LC) - 
    Sources: * [8], ** [11] 
 

Based on CITES (Table 3), only two species are categorized as Appendix II, which means 
they may be traded but under strict supervision. Based on information obtained from Fishery 
Port supervisory officers, sharks and rays marketed at Fisherman's Fish Market will generally 
be documented and recorded by port officers. If the identification results indicate that the 
sharks and rays being sold are protected species, have a high conservation status (vulnerable, 
endangered, or critically endangered), or are included in the CITES Appendix, then officers 
will carry out outreach, issue warnings, and reprimand the fish kiosk owners. Port officers 
have carried out outreach regarding protected shark and ray species by installing banners 
inside Fisherman's Fish Market, as a preventive measure to prevent the circulation of 
protected sharks and rays in the Pondokdadap Coastal Fishing Port area. 

Table 3 indicates that the habitats of most sharks and rays are shallow marine waters, 
particularly coral reef ecosystems. This fact indicates that shark and ray species experience 
fishing pressure, both directly and indirectly, through the destruction of their coral reef 
habitats. For example, in the Pondokdadap area, which directly borders the waters of Sendang 
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Biru, fishing activities in the waters of Sempu Island, a conservation area (nature reserve), 
can increase the risk of damage to the coral reef ecosystem if not properly monitored. 

Chiloscyllium griseum inhabits coral reef ecosystems in tropical and subtropical coastal 
areas. The primary causes of vulnerability in this species are slow growth, reaching sexual 
maturity at a late age, and a low reproductive rate. Habitat destruction and overexploitation 
of this species are the causes of its decline in wild stocks [8]. Carcharhinus falciformis is an 
abundant and cosmopolitan species worldwide, inhabiting coastal and tropical marine waters, 
and is caught in significant numbers, making it an important bycatch in tropical tuna fisheries. 
C. falciformis is born after a gestation period of 9 to 12 months, with the number of offspring 
between 6 and 12, and the gestation interval is one year. The estimated age of maturity is 
between 4 - 10 years for males, and between 7 - 12 years for females; the estimated maximum 
age is 22 years and above [8]. Triaenodon obesus is an inhabitant of tropical coral reefs, 
characterized by a relatively slow life history. It is a primary target and bycatch in industrial 
and small-scale fisheries using longlines, gillnets, handlines, and trawls. It is often harvested 
for its fins, flesh, skin, teeth, and liver. This species is threatened by coral reef degradation 
due to climate change, destructive fishing practices, and poor water quality. The species has 
experienced an estimated 30–49% population decline over the past three generations 
(approximately 37 years) and is classified as vulnerable [8]. 

Squalus hemipinnis is a small (up to 78 cm) shark recorded off the coast of Indonesia 
(Java, Bali, Lombok, and possibly Sumatra). This species is caught as a target and incidental 
catch in demersal longline and gillnet fisheries operating throughout Indonesia. This species 
is estimated to have experienced a population decline of 30–49% over the last three 
generations (72 years) based on actual exploitation rates, and is assessed as Vulnerable [8]; 
[11]. Squalus montalbani is a small shark inhabiting warm-temperate to tropical waters off 
Indonesia, the Philippines, Taiwan, and Australia. Its restricted life history characteristics, 
with a population decline over three generations (81 years), make this species vulnerable to 
overfishing in the wild [8]; [11]. Neotrygon caeruleopunctata is widespread in the Indian 
Ocean from Mozambique to southern Indonesia. This species is targeted and caught in large 
numbers as bycatch in both artisanal and industrial fisheries for its meat. This species is 
assessed as a species of least concern [8]; [11]. Taeniura lymma is vulnerable to intensive 
fishing methods, including nets, fishing rods, dynamite, and cyanide poisoning, in its habitat, 
which is also a center of artisanal and small-scale fisheries. This method is likely to have a 
significant impact on its population [8]; [11]. The length of this species is in the range of 300 
mm and 419 mm [9]. 

3.4 Relative Abundance and Landed Frequency of Sharks and Rays 

 In general, shark and rays catches are incidental, presumably because they are bycatch. 
Some species, such as Squalus hemipinnis, are caught in large numbers despite being 
incidental, while the stingray Neotrygon caeruleopunctata is caught at a high frequency 
despite being in limited numbers (Table 4). Table 4 presents the general purpose of shark and 
ray fishing for sale in fresh, dried, or salted form. Sharks are typically used for their fins and 
liver oil, while rays are generally sold fresh, smoked, or salted for consumption. This fact is 
a strong reason for shark fishing, given the high demand in Asia for shark fin soup, 
particularly in Asia [1]. Almost all parts of the shark's body can be used, including fins, meat, 
skin, bones, liver oil, offal, teeth, and even processed waste [6]. Shark fins are typically used 
for consumption and cosmetics, while shark livers are extracted for their oil [2]. 

The continued discovery of unsuitable shark and ray specimens during research indicates 
an unequal understanding and suboptimal commitment among fishermen, traders, and the 
general public as consumers regarding shark and ray conservation. It is suspected that the 
high consumer demand for sharks and rays is a strong reason for the continued clandestine 

capture and trade of these species. Thus, tactical and strategic actions are needed to support 
shark and ray conservation efforts, namely: i) Increasing knowledge and understanding of 
local communities (fishermen, fish traders, buyers) regarding sharks and rays that are suitable 
for catching, and law enforcement with strict sanctions for violators of the rules, ii) 
integrative taxonomy-based monitoring that combines morphometric and genetic 
approaches, as a strengthening of the scientific database at fishing ports, iii) research and 
breeding of sharks and rays that are nearly extinct, and those that have experienced 
population decline in the wild, iv) strengthening institutions, and increasing the human 
resource capacity of fishermen and fisheries personnel, and v) developing shark conservation 
areas that are usually located in coral reef habitats, by developing sustainable and 
environmentally friendly marine tourism based on sharks and rays that are non-extractive. 
 
 
 

Table 4. Relative Abundance and Landed Frequency of Sharks and Rays at the Fishermen's Fish 
Market at Pondokdadap Beach Fishing Port, Sendang Biru, Malang Regency – East Java 

Species 
 

Use  
Relative 

abundance 
(%) 

Landed 
frequency  

(%) 
C. griseum Fins, consumption*;  Fins, low-value meat for local 

consumption** 
1 3,03 8,33 

C. falciformis Fins, consumption*; consumption, fins, skin 
processed into leather, liver used for liver oil ** 

2 6,06 16,67 

T. obesus Fins, consumption*; meat is sold fresh, frozen, 
salted, dried for consumption ** 

1 3,03 8,33 

S. hemipinnis Fins, consumption*; flesh, fins, and high-value 
liver oil ** 

15 45,45 8,33 

S. montalbani Fins, consumption*; the meat, fins, and liver oil are 
used ** 

1 3,03 8,33 

N. caeruleopunctata Consumption*; smoked or salted and dried** 12 36,36 41,67 
T. lymma Consumption*; fresh or salted and dried ** 1 3,03 8,33 

    Sources: * This research, **[8] 
 

 
While this study provides a preliminary overview of the diversity of sharks and rays 

landed at the Fishermen's Fish Market at Pondokdadap Coastal Fishing Port, its interpretation 
is limited because it does not include seasonal variation, habitat data, or genetic validation. 
Thus, further research is needed to link ecological, social, and economic aspects within a 
more comprehensive conservation context. 

4 Conclusion 
Five shark species were identified, belonging to three families and three orders, and all were 
categorized as Vulnerable (VU). Two rays species were identified, belonging to the same 
family and order, and both were categorized as Least Concern (LC). The highest relative 
abundance of sharks was Squalus hemipinnis (45.45%), but with a low landed frequency 
(8%). The highest relative abundance of stingrays was Neotrygon caeruleopunctata 
(36.36%), with a similarly high landed frequency (41.67%). Three shark species were 
categorized undersized, and four species were categorized as fish of catchable size. 

Shark and rays fishing awareness campaigns should address not only the conservation 
status but also the biological feasibility of shark and rays fishing. Monitoring, evaluation, and 
law enforcement are crucial to supporting conservation efforts for sharks and rays. Further 
studies are needed to comprehensively link bioecological, social, and economic aspects. 
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