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Abstract. Yap CK, Putri RRA, Manullang RH, Andrianto R, Salsabila S, Nugroho GD, Setyawan AD. 2024. Structure and composition of 
Ophiuroidea (Echinodermata) at three beaches in Gunungkidul, Yogyakarta, Indonesia. Indo Pac J Ocean Life 8: 112-121. Ophiuroidea 

(Echinodermata) contribute significantly to species diversity, abundance, and biomass of the world's marine fauna. The study aimed to 

determine the composition structure of Ophiuroidea in the coastal area of Gunungkidul, Yogyakarta, Indonesia. It was conducted in 
March 2024 at Pringjono Beach, Torohudan Beach, and Dadap Ayam Beach, at low tide with a sampling area of about 1,000 m2 on each 

beach. We recorded the name of the species, the number of individuals, and description of visible characteristics as well as pH, 

Dissolved Oxygen (DO), and seawater temperature. The data were analyzed using the density, Shannon-Wiener diversity index (H'), 

evenness index (E), and richness index (R). We found five species from two families, Ophiocomidae, with Breviturma dentata (Müller 
and Troschel, 1842); Ophiocoma schoenleinii (Müller and Troschel, 1842); Ophiocoma scolopendrina (Lamarck, 1816); Ophiocoma 

erinaceus (Müller and Troschel, 1842); and Ophiomyxidae, with only one species, Ophiarachna affinis (Lütken, 1869). Breviturma 

dentata was the most dominant species, with 495 individuals. Pringjono Beach had the highest density, followed by Torohudan Beach 

and Dadap Ayam Beach. Then, for H' and E were low, but R was moderate. Water temperature, pH, and DO may affect species density 
in these areas. 
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INTRODUCTION 

Indonesia is an archipelago that is rich in biological 

resources, this can be seen from the diversity of marine 

biota (Hasan et al. 2023; Helmiyani et al. 2024). One 

example of the diversity of marine life in Indonesia is 

Echinodermata (Nurcahyo et al. 2024; Mustagfirin et al. 

2021; Horman et al. 2024; Rindriawaty et al. 2025), 

especially the Ophiuroidea class. The presence of 

Echinodermata can be an indicator in determining the 

balance of marine ecosystems (Hermosillo-Núñez 2020; 

Patech et al. 2021). In general, Echinodermata reach their 

highest diversity on coral reefs and shallow beaches 

because their larvae are pelagic and swim long distances to 

expand their distribution (Deaker and Byrne 2022; Pereira 

and Pardal 2024). Echinodermata habitats are influenced by 

physical and chemical factors (Lawrence 2020; Lestari et 

al. 2020). These factors include substrate conditions, water 

quality, and the presence of predators and competitors in 

the surrounding environment (South et al. 2022). 
The Ophiuroidea class is one of the two most species-

rich Echinodermata classes (Lessios and Hendler 2022). 

The Ophiuroidea class is usually found around soft 

sediments, rocks, corals, sponges, sand, macroalgae, and 

dead corals (Suwartimah et al. 2017; Nugroho et al. 2018). 

These habitats provide shelter and food for Ophiuroidea 

species, allowing them to survive and reproduce. 

Ophiuroidea distribution diversity can be influenced by 

environmental factors such as temperature, light, and 

substrate characteristics (Post et al. 2017). Interactions 

between these factors often create conditions that favor the 

survival of different species in different ecosystems. 

Echinodermata in Indonesia can be classified into about 

1,600 species (Ringvold et al. 2021). A wide variety of 

Echinodermata species are found in Indonesia, a country 

that has high biodiversity as it is located at the center of the 

world's coral regions (Anahau and Ina 2023). Indonesia's 

strategic position provides ecological benefits in the form 

of access to global marine biota distribution pathways. The 

distribution of Echinodermata species is most commonly 

found on the beaches in Gunungkidul, especially 

Ophiuroidea species. This is influenced by favorable 

environmental factors such as water temperature, Dissolved 

Oxygen (DO), and water pH (Lopo et al. 2023). These 

stable environmental conditions are the main reason why 

the area is a favorite habitat for Ophiuroidea. The beaches 

in Gunungkidul have characteristics of rocky shores, which 

are suitable as a habitat for Ophiuroidea, which is one of 

the typical living creatures of rocky shores (Nugroho et al. 

2018). According to Buyami et al. (2020), Ophiuroidea is 
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also found on beaches that have tidal zones, such as the 

beaches in Gunungkidul. This zone provides dynamic 

conditions that allow organisms to adapt to environmental 

changes. 

Research on Echinodermata, especially Ophiuroidea in 

Gunungkidul beaches, has been conducted previously in 

various locations, such as in the waters of Krakal Beach 

(Suwartimah et al. 2017), Indrayanti Beach (Nugroho et al. 

2018), and Watu Kodok Beach (Tarigan et al. 2020). This 

research was conducted because the location taken was 

different from previous studies. This effort aims to 

complement biodiversity data that has not been thoroughly 

documented. The beaches are remote and difficult to reach 

(Nurzaman et al. 2020), making it difficult for researchers 

to carry the necessary equipment and logistics (Natalia et 

al. 2020). Another reason is the lack of understanding of 

the biodiversity, ecology and role of Ophiuroidea in marine 

ecosystems (Suprapto et al. 2022). In addition, the lack of 

research on Ophiuroidea in Gunungkidul can also be 

caused by several factors, including limited resources, lack 

of researcher interest, or a focus on other species that are 

considered more important or better known scientifically. 

However, it is important to remember that each species has 

a specific role in its ecosystem, including Ophiuroidea. As 

a result, knowledge of Echinodermata (Ophiuroidea) 

populations in this region still needs to be improved 

(Pakpahan et al. 2020). Every ecosystem is unique and 

interesting to study (Bohnsack et al. 2024). Such ecosystem 

studies not only provide scientific insights but also 

contribute to better conservation efforts. The purpose of 

this study is to determine the composition structure of 

Echinodermata (Ophiuroidea) in Gunungkidul, namely 

Pringjono Beach, Torohudan Beach, and Dadap Ayam 

Beach, Kanigoro Village, Saptosari Sub-district, 

Gunungkidul, Yogyakarta, Indonesia. 

MATERIALS AND METHODS 

Study area 

Sampling was conducted in March 2024 at Pringjono 

Beach, Torohudan Beach, and Dadap Ayam Beach, 

Kanigoro Village, Saptosari Sub-district, Gunungkidul 

District, Yogyakarta, Indonesia (Figures 1 and 2). 

Pringjono Beach is located at 8°07'03"S 110°29'57''E, 

Torohudan Beach at 8°07'20"S 110°30'58"E, and Dadap 

Ayam Beach at 8°07'13"S 110°30'26"E (Figures 2.A-C; 

Table 1). Gunungkidul's extraordinary natural beauty is 

defined by its unique karst landscapes, limestone 

formations, and extensive cave systems. The region boasts 

rich biodiversity with rare and endemic species, and 

features unique hydrological elements like underground 

rivers and springs. Its distinctive climate shapes the 

ecosystem, while striking topography includes hills, 

valleys, and coastal cliffs. Gunungkidul, geographically 

bordered by Sleman District to the north, the Indian Ocean 

to the south, Wonogiri District to the east, and Bantul 

District to the west, exhibits significant natural attractions. 

These geographic and environmental features contribute to 

its appeal as a tourist destination, drawing visitors from 

various regions (Fujiwara et al. 2018). 

 

 

 

 
 

Figure 1. Map of the research location. The research locations were Pringjono Beach, Torohudan Beach, and Dadap Ayam Beach, 
Kanigoro Village, Saptosari Sub-district, Gunungkidul District, Yogyakarta, Indonesia 

 

 



INDO PAC J OCEAN LIFE 8 (2): 112-121, December 2024 

 

114 

   
 
Figure 2. Echinodermata (Ophiuroidea) sampling areas: A. Pringjono Beach, B. Torohudan Beach, and C. Dadap Ayam Beach, 

Kanigoro Village, Saptosari Sub-district, Gunungkidul District, Yogyakarta, Indonesia 

 

 
 

Table 1. Location of beach administration 

 

Beach Coordinates Administrative location 

Pringjono Beach -8° 7' 4.306" S, 110° 29' 58.146" E Kanigoro Village, Saptosari District, Gunung Kidul District, 

Yogyakarta Province, Indonesia 

Torohudan Beach 8° 7' 21.226" S, 110° 30' 58.666" E Kanigoro Village, Saptosari District, Gunung Kidul District, 

Yogyakarta Province, Indonesia 
Dadap Ayam Beach -8° 7' 13.738" S, 110° 30' 26.809" E Kanigoro Village, Saptosari District, Gunung Kidul District, 

Yogyakarta Province, Indonesia 

 

 

 

Pringjono Beach has a wide shoreline of soft white sand 

and is surrounded by coral cliffs formed from andesite and 

limestone rocks, creating an ideal habitat for a variety of 

marine species, including the snaking star that is often 

found among the corals. Torohudan Beach, characterized 

by steep cliffs and more rugged coral formations, provides 

rich biodiversity and shelter for fish and marine 

invertebrates. Dadap Ayam Beach, on the other hand, is 

known for its more gently sloping and wide beaches, and 

the presence of more lush coastal vegetation, creating an 

ecosystem that supports shorebirds and other organisms. 

The main difference lies in the geologic structure; 

Pringjono with flat corals, Torohudan with steep cliffs, and 

Dadap Ayam with a more visitor-friendly sloping beach. 

All three sites serve as important habitats for the snaking 

star, which utilizes the crevices between the rocks to hide 

from predators and find food. 

Data collection 

Ophiuroidea diversity was observed physically at low 

tide in a sampling area of about 1,000 m2 on each beach 

(Aulia et al. 2021). Sampling, and data collection were 

carried out in the plot. The sampling procedure involved 

walking along the beach at low tide, starting from the 

sandy shore and extending to the farthest observable 

boundary about 1,000 m2, employing direct observation. 

Data collected consisted of the number of Ophiuroidea 

species found directly in the field, as well as measuring 

water abiotic factors such as pH, temperature, and 

Dissolved Oxygen (DO) at each location. Each specimen 

collected on the beach was counted and documented. The 

identification of Ophiuroidea was conducted by 

considering terminology, species, and genus levels 

(Suwartimah et al. 2017; Setiawan et al. 2019; Tarigan et 

al. 2020; Tavares et al. 2021).  

Data analysis 

The data obtained were analyzed using density, 

diversity index, evenness index, and richness index. Then, 

value ranges and categories for each index can be seen in 

Table 2. 

Density 

Density is the density or number of individuals of a 

species per unit area (Setiawan et al. 2018). The density 

formula can be written as follows: 

 

 

Shannon Wiener diversity index (H') 

The diversity index is a measurement used to calculate 

the magnitude of species diversity in sampling (Azhari et 

al. 2018). The diversity index used is the Shannon-Wiener 

index using the formula:  

 

 
 

Where: 

H': Diversity index 

pi: Relative abundance of species 

ln: Natural logarithm 

A B C 
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Table 2. Value range and categories of diversity, evenness, and 

richness indices 
 

Index Value range Category 

Diversity (H') H'<1.0 Low 

1.0<H’<3.0 Medium 
H'> 3.0 High 

Evenness (E) 0.00<E<0.50 Low 

0.50<E<0.75 Medium 

0.75<R<1.00 High 
Richness (R) 0.00<R<0.50 Low 

0.50<E<0.75 Medium 

0.75<R<1.00 High 

 

Evenness index (E)  

The evenness index describes the number of individuals 

between species in an invertebrate community (Pertiwi et 

al. 2020). The more even the distribution of individuals 

between species, the more ecosystem balance increases. 

The evenness index was analyzed using the following 

index: 

 

 
 

Where: 

E: Evenness index 

H': Diversity index 

ln S: Number of species with E values ranging from 0-1 

Richness index (R) 

Richness index is a measure of species richness that 

depends on the direct relationship between the number of 

species and the logarithm of the sampling area (Dewi et al. 

2023). The richness index used is the Margalef richness 

index with the formula:  

 

 
 

Where: 

R: Richness index  

S: Total number of species 

N: Total number of individual 

RESULTS AND DISCUSSION 

This study found five species from to families, 

Ophiocomidae and Ophiomyxidae, each displaying unique 

characteristics and adaptations that enable them to thrive in 

diverse marine environments (Tables 3; Figure 4). The 

most dominant family is Ophiocomidae, with the species 

Breviturma dentata (Müller and Troschel, 1842), 

Ophiocoma schoenleinii (Müller and Troschel, 1842), O. 

scolopendrina (Lamarck, 1816), and O. erinaceus (Müller 

and Troschel, 1842). The Ophiomyxidae family is 

represented by only one species, Ophiarachna affinis 

(Lütken, 1869). 

In Table 3, one class was found to be distributed across 

all three beaches: Ophiuroidea, with a total of five 

identified species. The species within the class 

Ophiuroidea: B. dentata; O. schoenleinii; O. 

scolopendrina; O. erinaceus; and O. affinis (Figure 3). The 

Echinodermata identified in this study consist of five 

species from two families: Ophiocomidae and 

Ophiomyxidae. The most dominant from three beachs is B. 

dentata with 495 individuals and the lowest density is O. 

scolopendrina with 7 individuals.  
 

 

Table 3. Echinodermata (Ophiuroidea) species are found in Pringjono Beach, Torohudan Beach, and Dadap Ayam Beach, Kanigoro 

Village, Saptosari Sub-district, Gunungkidul District, Yogyakarta, Indonesia 
 

Family Species Density (ind/1,000m2) 

Ophiocomidae Breviturma dentata (Müller and Troschel, 1842) 495/1,000m2 

Ophiocomidae Ophiocoma schoenleinii (Müller and Troschel, 1842) 71/1,000m2 
Ophiocomidae Ophiocoma scolopendrina (Lamarck, 1816) 7/1,000m2 

Ophiocomidae Ophiocoma erinaceus (Müller and Troschel, 1842) 55/1,000m2 

Ophiomyxidae Ophiarachna affinis (Lütken, 1869) 21/1,000m2 

 

 

 

    
 

Figure 3. Echinodermata (Ophiuroidea) in this research: A. Breviturma dentata (Source: Luthfi 2021); B. Ophiocoma schoenleinii 
(Source: Lesawengan et al. 2019); C. O. erinaceus (Source: Triana et al. 2015); D. O. scolopendrina (Source: Setiawan et al. 2019); E. 

Ophiarachna affinis (Source: Suwartimah et al. 2017) 

A B C D E 
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The calculation results of the ecological index are 

grouped into three categories: diversity index, evenness 

index, and species richness index. In Table 4, the analysis 

results indicate that the diversity levels at the three beaches 

are relatively low. The diversity index values for each 

beach are as follows: Pringjono Beach is 0.63, Torohudan 

Beach is 0.57, and Dadap Ayam Beach is 0.74. 

Furthermore, in Table 5, the analysis results reveal that the 

evenness levels at the three beaches are also relatively low. 

The evenness index values for each beach are: Pringjono 

Beach is 0.46, Torohudan Beach is 0.43, and Dadap Ayam 

Beach is 0.41. Additionally, based on Table 6, the three 

beaches exhibit moderate species richness levels. The 

species richness index values in Pringjono Beach is 0.52, 

Torohudan Beach is 0.55, and Dadap Ayam Beach is 0.66, 

respectively. 

In Table 7, the research locations at the three beaches 

included measurements of several abiotic environmental 

parameters based on the diversity of brittle stars. The 

results of this study were obtained through measurements 

of water temperature, pH, and Dissolved Oxygen (DO) at 

the three beaches serving as research sites. The water 

temperature measurements at the three beach locations 

showed the following results: Pringjono had a water 

temperature of 27-30.8°C, Torohudan recorded 28-30.3°C, 

and Dadap Ayam measured 28-30.1°C. Next, the pH 

measurements at the sampling locations were as follows: 

6.98-7.92 at Pringjono, 8.26-8.55 at Torohudan, and 8.26-

8.38 at Pantai Dadap Ayam. The DO measurements for the 

samples were 0.70-2.31 mg/L at Pringjono, 0.30-0.49 mg/L 

at Torohudan, and 0.49-1.70 mg/L at Dadap Ayam. The 

measurements of these abiotic environmental parameters 

were conducted using appropriate tools for each parameter 

being measured. 

Discussion 

Species found 

The species B. dentata is distinguished by its circular 

disc shape, which is dorsally flattened and covered with 

small, rounded granules that obscure the underlying scales 

and radial shields (Pillai and Biju Kumar 2019). According 

to Setiawan et al. (2018), B. dentata is found in tropical and 

subtropical waters around the world and is known for its 

ability to inhabit a variety of habitats, ranging from coral 

reefs to rocky shores (O’Hara et al. 2019). The species O. 

schoenleinii has unique morphological characteristics, 

including a distinctive pattern of spines on its body. 

Ophiocoma schoenleinii species is found in the Indo-

Pacific region and is known for its ability to inhabit deep 

sea environments. The species O. scolopendrina is 

characterized by its dark dorsal body and light ventral body 

(Biserova et al. 2023). This species is known for its ability 

to inhabit crevices or beneath the margins of intertidal reef 

platforms. Ophiocoma scolopendrina can also reproduce 

throughout the year and is known to have a symbiotic 

relationship with other organisms The habitat of O. 

scolopendrina is restricted to intertidal environments in the 

Indo-Pacific (Triacha et al. 2021). Like O. scolopendrina, 

O. erinaceus species are also found in tropical and 

subtropical waters. The species O. erinaceus may have a 

unique way of gathering food and reproducing. Ophiocoma 

erinaceus has a unique way of collecting food by using its 

long, slender arms equipped with cilia to capture food 

particles from the surface of the substrate (Byrne et al. 

2024). In addition, O. erinaceus prefers habitats with 

bottom substrates of mixed mud and fine sand (Nurdiansah 

and Supono 2017). The family Ophiomyxidae is 

represented by one species, O. affinis, which is 

characterized by its unique body shape and is longer than 

other species in this class. The species O. affinis is found in 

the tropical and subtropical waters, especially in the Indian 

Ocean and western Pacific Ocean. This species usually 

lives on coral reefs, rocky bottoms, and sometimes in sandy 

areas at varying depths (Lawere et al. 2023). They often 

hide in rock crevices or under coral during the day and 

become more active at night. 

 

 

 

 

Table 4. Diversity index (H') 

 

Location 
Diversity index 

value (H') 
Category 

Pringjono Beach 0.63 Low 

Torohudan Beach 0.57 Low 

Dadap Ayam Beach 0.74 Low 
Total 0.24 Low 

 

 

 

Table 6. Richness Index (R) 
 

Location 
Richness index 

(R) 
Category 

Pringjono Beach 0.52 Medium 
Torohudan Beach 0.55 Medium 

Dadap Ayam Beach 0.66 Medium 

Total 0.62 Medium 

 

 

Table 5. Evenness index (E) 

 

Location 
Evenness index 

(E) 
Category 

Pringjono Beach 0.46 Low 

Torohudan Beach 0.43 Low 

Dadap Ayam Beach  0.41 Low 
Total 0.15 Low 

 
 

 

Table 7. Environmental parameter results 
 

Location 

Water 

temperature 

(°C) 

pH of 

water 

DO water 

(mg/L) 

Pringjono Beach 27-30.8 6.98-7.92 0.70-2.31 

Torohudan Beach 28-30.3 8.26-8.55 0.30-0.49 

Dadap Ayam Beach 28-30.1 8.26-8.38 0.49-1.70 
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Species density 

The highest number of individuals per 1,000 m2 was B. 

dentata, with 495 individuals per 1,000 m2, while O. 

scolopendrina had the lowest, with seven individuals per 

1,000 m2. Factors such as water temperature, and water 

quality are known to affect the health and survival of 

Ophiuroidea, thus explaining the low number of individuals 

on the three beaches. Although starfish do not have many 

well-defined sense organs, they are sensitive to touch, light, 

temperature, orientation, and the status of the water around 

them (Rahman et al. 2018). Density also affects the 

physical and chemical properties of materials and has 

important implications in various materials applications. 

Species density is obtained by counting the number of 

individuals of a species present in a given area, usually in 

units such as hectares, and dividing it by the area. Species 

density in a given area can vary based on its locational 

conditions (Pretzsch and del Río 2020). Species density 

and the number of species in a plot are of a fixed size and 

will increase with the total habitat area in the local 

landscape surrounding the plot (Watling et al. 2020).  

Morphology description (Figure 3) 

Breviturma dentata (Müller and Troschel, 1842) (Figure 

3.A) 

The body of B. dentata is flat and round, featuring five 

long and slender arms. The central disk measures between 

1 to 2 cm in diameter, while the arms can extend up to 10 

cm in length. The color ranges from light brown to black, 

often adorned with spots or stripes. Its surface is rough, 

entirely covered with short, blunt spines. Breviturma 

dentata exhibits radial pentamerous symmetry similar to 

that of a typical starfish, but with a harder texture. This 

hardness is due to the presence of calcareous plates 

containing calcium carbonate and magnesium carbonate, 

making its texture more rigid compared to that of a regular 

starfish. The pentamerous radial symmetry is clearly 

visible, with sharp grooves between the five parts, ensuring 

that damage to one part does not affect the others. The 

arrangement of the body parts in B. dentata is consistent, 

with spines distributed evenly, each being short, blunt, and 

hard (Luthfi 2021). 

Ophiocoma schoenleinii (Müller and Troschel, 1842) 

(Figure 3.B) 

Ophiocoma schoenleinii, or often known as the snake 

star, is a species of Ophiuroid that has distinctive 

characteristics that differentiate it from other members. In 

general, O. schoenleinii has a flat, pentagonal body shape 

(like a pentagonal star) with five long, slender, and flexible 

arms, which can reach up to 30 cm. The size of the disk can 

reach up to 2-3 cm in diameter, while the arms can extend 

up to 10 cm. The arms are covered with small scales that 

give a rough texture to the surface of the body. Its body 

color varies, usually consisting of a combination of white, 

brown, gray, and yellow, which functions as camouflage 

among the substrate where it lives. The center of the body, 

or disk, is usually round and has a smaller diameter than 

the arms, with gaps that facilitate movement. The surface 

of the body is coarse-grained on top, with small, blunt 

spines covering the entire body. The species O. 

schoenleinii is also known for its extraordinary 

regeneration abilities, allowing them to repair limbs lost 

due to predators or injury. Its natural habitat includes coral 

reef areas and rocky substrates in tropical waters, where it 

functions as a detritus feeder, filtering food from passing 

water. The existence of this species in the ecosystem is 

very important because it helps maintain the balance of the 

marine environment (Lesawengan et al. 2019). 

Ophiocoma erinaceus (Müller and Troschel, 1842) 

(Figure 3.C) 

This starfish is characterized by a disc with a diameter 

of about 2-3 cm covered with black grains on the aboral 

part. In the mouth there are dental papillae and a series of 

oral papillae. This starfish has five simple arms with cigar-

shaped upper arm bones, slender and up to 12 cm long. The 

species O. erinaceus has two tentacle scales on the ventral 

side. This sea star sample was found to be medium sized 

and black with brown spots. Its surface is covered with 

small, sharp spines. The classification of this marine biota 

is: Kingdom Animalia, Phylum Echinodermata, Class 

Ophiuroidea, Order Ophiurida, Family Ophiocomidae, 

Genus Ophiocoma, Species O. erinaceus (Figure 3.C). The 

distribution of O. erinaceus includes Saipan, Maldives, 

eastern India, Indian Ocean, Mascarene, Madagascar, 

Arabia, northern Australia, Philippines, China, southern 

Japan, southern Pacific, Hawaii, Indo-Pacific Ocean, and 

Red Sea (Triana et al. 2015).  

Ophiocoma scolopendrina (Lamarck, 1816) (Figure 3.D) 

Ophiocoma scolopendrina, known as the spotted snake 

star or scaly snake star, is a member of the class 

Ophiuroidea. It has five arms up to 15 cm long with short, 

pointed spines for protection and movement on the rocky 

seabed. Its body is small, disc-shaped with a diameter of 1-

2 cm, and has a striped color pattern for camouflage. This 

animal is able to regenerate lost arms and has high mobility 

to find food and avoid danger. As detritivores, they feed on 

small organic particles in marine sediments. Its habitat is in 

the intertidal zone to several meters deep, often under rocks 

or coral reef crevices. Advanced sensory systems allow 

them to detect environmental changes, making them a 

successful and widespread species of star snake in tropical 

and subtropical marine areas (Lestari et al. 2020). 

Ophiarachna affinis (Lütken, 1869) (Figure 3.E) 

Ophiarachna affinis has a cream-colored base and 

spines on the arms, which are usually white and gray 

extending to the ventral spines. The arm length reaches up 

to 9 cm with a disc diameter of 2.5 cm. The arm pattern is 

cream and gray with dark stripes, and it is a benthic animal 

(Sloan et al. 1979). Its habitat is found in shallow waters in 

coral rubble areas. The distribution ranges in tropical 

waters, in the Pacific Ocean up to a depth of 25 m, the Red 

Sea, Eastern Pacific, Eastern India, the Philippines, South 

Pacific, and Australia (Nurafni et al. 2019). 
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Ecological index 

Diversity index (H')  

Diversity index (H') value for each beach location has a 

low category value (Table 4). Pringjono Beach has a value 

of 0.63, Torohudan Beach with 0.57, and Dadap Ayam 

Beach with 0.74. Meanwhile, the three beaches combined 

had a value of 0.24 (low). The main cause of the low 

diversity category in all locations is likely due to factors 

that limit species diversity in these areas. It could be due to 

environmental disturbances, habitat degradation, or 

pressures from human activities such as pollution and 

global warming. Research by Budiman et al. (2014) 

showed that the number of species or individuals influences 

the high or low diversity index (H') of species, the presence 

of abundant species, substrate homogeneity, and the 

condition of three important ecosystems in coastal areas 

such as seagrass beds, coral reefs, and mangrove forests as 

habitat for aquatic biota. In addition, research by Jiao et al. 

(2019) also showed that the diversity index (H') has a high 

value if all individuals come from different genera or 

species, while the lowest value occurs if all individuals 

come from one genus or species with an even distribution. 

Therefore, irregularity in the distribution of individuals can 

lead to low diversity. 

Evenness index (E)  

The evenness index (E) values for Pringjono Beach, 

Torohudan Beach, and Dadap Ayam Beach are 0.46, 0.43, 

and 0.41, respectively, with all three in the low category 

(Table 5). If calculated in total from the 3 beaches, it also 

produces a value that is included in the low category, 

namely 0.15. Research conducted by Soliha and Rahayu 

(2018) shows that the uneven distribution of individuals of 

each species causes the low evenness index in habitats. It is 

because there is only one species that lives very abundantly 

in the number of individuals on the three beaches; the most 

dominating is O. dentata. If the species found in a 

community have an unequal number of individuals of each 

species, then the evenness in the community is low. The 

unevenness of the Ophiuroidea species is thought to be 

caused by the distribution of the number of individuals of 

each species not spreading evenly or caused by physical-

chemical environmental factors (Kambey et al. 2015). 

Another factor that supports B. dentata species as the 

most commonly found species compared to other species is 

the ecological and habitat conditions that support the needs 

of this species (Pakpahan et al. 2020). Breviturma dentata 

is a brittlestar species that is usually found in areas with 

hard substrates, such as boulders, bedrock, and gravel, in 

areas exposed to water with some water movement 

(Kaharudin et al. 2023). This species was also found in 

moderate areas exposed to water with some water 

movement. This condition is in accordance with the needs 

of this species, which requires a hard substrate to live and 

is exposed to water with some water movement. The 

beaches used as research sites also have substrate 

characteristics in the form of sand and dead coral beds that 

are overgrown with macroalgae (Komala et al. 2024). 

 

 

Richness index (R) 

Richness index (R) value for each beach location has a 

medium category value, namely: Pringjono Beach with a 

value of 0.52; Torohudan Beach with a value of 0.55, and 

Dadap Ayam Beach has a richness index (R) value of 0.66 

(Table 6). The total of three beaches have a richness index 

(R) value of 0.62, which is also included in the medium 

category. Research conducted by Dharma et al. (2019) 

showed that the moderate Richness Index in marine 

animals was due to several factors. First, the richness index 

(R) is influenced by the value of diversity, which in some 

studies, as in this study, is in the medium category. Second, 

the richness index is also influenced by the dominance 

value. However, if the dominant species at each point is a 

relatively rare species, then the richness index can be in the 

moderate category. In addition, the richness index is also 

influenced by the distribution pattern of the species. If the 

distribution pattern is not too homogeneous, then the 

richness index can be in the medium category. In general, 

species richness in a community is strongly influenced by 

various interrelated factors, especially by environmental 

quality, both physically and chemically (Binambuni et al. 

2019).  

As well as research conducted by Jalaluddin and 

Ardeslan (2017) found that Ophiuroidea consists of one 

species with 76 individuals. The species found was O. 

erinaceus, and the research was conducted in the coastal 

waters of Sembilan Village, West Simeulue Sub-district, 

Simeulue District, Indonesia. This area is known to have a 

variety of habitats, such as coral reefs, rocks, and sand. In 

addition, in research conducted by Lestari et al. (2020) in 

Seupang Beach, Lebak District, Banten, Indonesia, two 

species of Ophiuroidea were found, namely O. 

scolopendrina and O. nigra, with the number of individuals 

totaling 803 and 216, respectively. In the last study 

conducted by Turner et al. (2021), the research and 

sampling locations were at Tebing Beach, Indonesia, where 

two species were found, namely O. erinaceus and O. 

scolopendrina, with the number of individuals being six 

and one, respectively. When compared to the research at 

Pringjono Beach, Torohudan Beach, and Dadap Ayam 

Beach, five species of Ophiuroidea were found, including 

O. dentata, O. affinis, O. schoenleinii, O. erinaceus, and O. 

scolopendrina, with a total number of individuals of 495, 

21, 71, 7, and 55, respectively, spread across the three 

Gunungkidul beaches. These findings indicate significant 

species diversity in the region, which may expand the 

understanding of the geographical distribution and 

abundance of these species and try to understand the 

environmental factors that influence the presence of the 

five species. 

Environmental factors 

The study was conducted at three beaches that had 

several abiotic environmental parameters measured. The 

physicochemical parameters of the waters have a major 

impact on the presence of species in the ecosystem. From 

the data listed in Table 7, the results of temperature 

measurements at the three beaches show that Pringjono 

Beach has a temperature of 27-30.8°C, Torohudan Beach 

has a temperature of 28-30.3°C, and Dadap Ayam Beach 
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has a temperature of 28-30.1°C. This finding is in line with 

research by Olsen et al. (2015), which states that the 

optimal water temperature for Ophiuroidea life ranges from 

25 to 30°C. Based on temperature parameters, the three 

beaches are still suitable as habitats for Ophiuroidea despite 

being in extreme environmental conditions, with the 

highest tolerance limit reaching 35°C. If the water 

temperature exceeds 35°C, marine animals are likely to 

experience stress.  

Other environmental factors that affect Ophiuroidea 

growth, such as water pH, were also measured in this study 

(Malik et al. 2023). Water pH is important to measure 

because it affects many aspects of aquatic ecosystems, 

including the health and growth of organisms. In addition, 

water pH can affect the solubility and availability of 

nutrients as well as the toxicity of dangerous chemicals 

(Alengebawy et al. 2021). The pH measurement results 

showed that Pringjono Beach had a pH of 6.98-7.92, 

Torohudan Beach had a pH of 8.26-8.55, and Dadap Ayam 

Beach had a pH of 8.26-8.38. According to Sahetapy et al. 

(2014), Ophiuroidea can live in seawater with a pH range 

between 7 and 8.5. Therefore, the pH in the three beaches 

is considered normal for Ophiuroidea growth. In addition, 

Dissolved Oxygen (DO) levels were measured. Pringjono 

Beach has a DO of 0.70-2.31, Torohudan Beach has a DO 

of 0.30-0.49, and Dadap Ayam Beach has a DO of 0.49-

1.70. Based on Sutisna's research (2018), Ophiuroidea 

requires a minimum DO level of around 4 to 6 mg/L to 

maintain health and survival. The measurement results 

show that DO conditions on the three beaches are far below 

the threshold required for Ophiuroidea life, which is likely 

to be a contributing factor to the limited number of species 

in this study. 

In conclusion, this study identified five species of 

Ophiuroidea from two families, Ophiocomidae and 

Ophiomyxidae. The five species found were B. dentata, O. 

affinis, O. schoenleinii, O. erinaceus, and O. 

scolopendrina. The species B. dentata was observed to be 

the most dominant species, with 495 individuals per 1,000 

m2. Pringjono Beach had the highest density, followed by 

Torohudan Beach and Dadap Ayam Beach. Ophiuroidea in 

the three beaches had diversity index (H') and evenness 

index (E), which were classified as low, while the richness 

index (R) was classified as moderate. Environmental 

factors such as water temperature, water pH, and DO may 

affect species density in these areas. In the future, it is 

important to continuously monitor and understand the 

complex interactions between organisms and their 

environment for the preservation of a balanced coastal 

ecosystem.  
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