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Abstract 

This study aims to determine the types of sea urchins (Echinoidea), the diversity index (H'), uniformity index (E), and 
dominance index (C) in sea urchins (Echinoidea) in Pasir Timbul Bone Labunta waters, Central Buton Regency. This 
research is a type of quantitative descriptive research. The determination of stations is carried out using a purposive 
sampling technique, namely data collection based on the presence of sea urchins (Echinoidea). This research was 
conducted in April-May 2023 in Pasir Timbul Bone Labunta waters, Central Buton Regency. Observations were made 
during the day, at the lowest tide, and when sea urchins (Echinoidea) rested in coral crevices or seagrass. The results 
showed that there were 5 types of sea urchins (Echinoidea), namely Diadema setosum, Echinotrix calamaris, 
Tripneustes gratilla, Salmacis sphaeroides and Echinometra mathaei. The diversity index at Station I is in the low 
category, a n d  Stations II and III are in the medium category. Uniformity index at Station I with a low category, 
Stations II and III with a high category. The dominance index of Station I has a high category, and Stations II and III have 
a low category index value.   
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1. Introduction

The Echinodermata species is divided into 15 orders, 46 families, and 121 genera. Approximately 6,000 types of 
echinoderms worldwide, an estimated 950 of which are sea urchins (Echinoidea). In Indonesia, there are ± 84 types of 
sea urchins (Echinoidea) consisting of 31 families and 48 genera. Sea urchins (Echinoidea) have a ball-like shape and 
have pentagonal (radially symmetrical) body sides (1), with a hard, calcareous shell filled with spines and no arms (2). 
The body of sea urchins (Echinoidea) consists of three parts: the oral, aboral, and the part between the oral and aboral. 
The mouth is located in the oral part facing the sea floor. The anus is above (aboral) the top of the shell circle. Sea urchin 
spines (Echinoidea) are used as protection from predators and as a means of locomotion (3). 

Sea urchins (Echinoidea) can be found in intertidal (tidal) areas to a depth of 10 m and even to a depth of 5000 m. The 
distribution of sea urchins (Echinoidea) depends on substrate factors and food sources around them (4). Sea urchins 
(Echinoidea) are often found in clear waters with calm currents (5). Around 6 types of sea urchins (Echinoidea) from 
4 families are found in the intertidal zone of the waters of Liwutongki Island in South Buton, namely Salmacis bicolor, 
Tripneustes gratilla, Diadema setosum, Echinotrix calamaris, Echinometra mathaei and Toxopneustes pileolus. 

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://wjarr.com/
https://doi.org/10.30574/wjarr.2023.20.1.2085
https://crossmark.crossref.org/dialog/?doi=10.30574/wjarr.2023.20.1.2085&domain=pdf


World Journal of Advanced Research and Reviews, 2023, 20(01), 701–707 

702 

The diversity of sea urchin species (Echinoidea) is influenced by the habitat type and physico-chemical factors in that 
environment (6). The local community uses the Pasir Timbul Bone Labunta water area as a tourist attraction, a place 
to catch fish and other types of animals with high economic value, including sea urchin species (Echinoidea). 
Community activities in taking and utilizing sea urchins (Echinoidea) in Pasir Timbul Bone Labunta waters because 
they have a high selling value and their use as food has led to more and more hunting of sea urchins (Echinoidea), 
which has led to a decline in their population in nature. The decline in the population of sea urchins (Echinoidea) 
accelerates if the frequency of hunting is higher and is not balanced with population growth. 

2. Material and methods 

2.1. Time and place 

This research was carried out in April-May 2023 in the waters of Pasir Timbul Bone Labunta, Buton Tengah Regency, 
Southeast Sulawesi. Identification and data analysis were conducted at the Biology Laboratory, Ecology and Taxonomy 
Unit, Faculty of Mathematics and Natural Sciences, Halu Oleo University, Kendari. 

2.2. Tools and materials 

The materials used in this research were tissue, absolute formalin, plastic bag, handscoon, label paper, raffia, and 
petrol. The tools used are stationary, camera, GPS, thermometer, Secchi Disk, pH meter, roller meter, identification 
book, boat, stakes, jar, and current kite. 

2.3. Research Procedure 

The transect installation location uses the quadrant method and is carried out at 3 observation stations. The station I is 
in a sandy substrate area. Station II is in the seagrass meadows, and Station III is in the coral reef area. Observations are 
made when the lowest tides occur. At each station, 2 transect lines are installed. Transect installation is carried out 20 
m horizontally (parallel) from the shoreline with a 35 m long transect. The distance between transects I and 2 is 10 m. 

Three observation plots measuring 5 x 5 m were created for each transect line, with a distance between plots of 10 
meters, which was expected to represent the community structure of sea urchins (Echinoidea) at the research location. 
Observations of sea urchins (Echinoidea) were carried out at each station by counting the number of sea urchins 
(Echinoidea) in each plot, the sea urchins (Echinoidea) found in each plot collected samples and grouped them based 
on their morphological characteristics and characteristics and counted each type, then identified sample. Sample 
identification was done using the book Assessing Tropical Marine Invertebrates: a Manual for Pacific Island Resource 
Management. Water parameter measurements in situ include temperature, salinity, pH, brightness, current speed, 
turbidity (turbidity), conductivity, TDS, and DO. 

2.4. Data analysis 

Composition, Abundance, Diversity Index, Uniformity Index, and Dominance Index of Echinoidea Types were calculated 
using the Shannon-Wienner formula. 

3. Results and discussion 

Sea urchins, also known as sea urchins (Echinoidea), generally live in coral, seagrass, and sand areas. Sea urchins live in 
colonies that function to defend themselves, and some live alone, making sea urchins vulnerable to predators (7). The 
existence of sea urchins in an ecosystem cannot be separated from the influence of physicochemical factors in that 
environment (8). Sea urchins have physical defenses (spines) that make them suitable for defending and protecting 
themselves from marine organisms such as mollusks, shrimp, crabs, polychaetes (annelid worms), copepods (small 
crustaceans), and fish (9). The ecological benefits of sea urchins are diverse, including providing shelter for certain types 
of fish, food for several types of fish, and determining organisms that play a role in various interactions with other 
marine biota (10). It is a determining factor in the abundance and distribution of shallow-water marine plants (11). This 
organism is the main species that controls marine algae communities' structure and seagrass communities' destruction 
in several tropical and subtropical coastal areas (12). Morphologically, sea urchins are unique animals because they 
have spines on all parts of their bodies, which function as a means of locomotion and self-protection from predator 
attacks (13).   

Knowledge of morphological characteristics is important to study so that we can differentiate between types with 
economic value and those that do not have economic value because not all types of sea urchins can be consumed. This 
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is done to avoid over-exploitation by the community (14). Meanwhile, the ecological index is related to values that 
describe the stability of organisms in a community with their environment (15). Abiotic and biotic environmental 
factors greatly influence species interactions and the life cycle patterns of each species in a community (16). Thus, 
knowledge of ecological indices is very important to study. The results of measuring environmental factors at the three 
research location stations can be seen in Table 1. 

Table 1 Water Quality Parameters at the Research Location 

Water Quality Parameters Station 

Unit I II III 

Temperature °C 27.9 28,2 28,0 

Brightness % 100 100 100 

Current speed m/s 0.04 0,09 0.13 

Turbidity NTU 0.13 0.31 0,13 

Conductivity Umhos 47.6 48.1 40,0 

TDS (Total Dissolved Solid)  mg/l 23.8 24.1 23.8 

Ph  - 8.2 8.4 8.1 

Dissolved Oxygen (DO) mg/l 7.4 7.3 7.3 

Salinity Ppt 32.1 32.2 29.2 

Depth Meter 0.60 0.75 1 

Substrate  - Sand Sand and Seagrass Sand and Coral 

 

The water temperature at stations I to III at the observation location remains normal for the seawater temperature in 
the sea urchin (Echinoidea) habitat. The normal temperature that supports the existence of sea urchins (Echinoidea) is 
between 25-33oC. The brightness measurement results show that Stations I, II, and III are quite high, whereas at all 
observation stations, it can penetrate the bottom of the water. The high level of brightness in the waters is because these 
waters are generally shallow (17). High levels of brightness support seagrass life and other photosynthetic organisms 
to carry out the photosynthesis process. 

The current speed at the research location is a relatively slow current speed. The water current speed ranges from 0.03 
-0.15, a slow current, where sea urchins (Echinoidea) prefer relatively calm waters (18). The results of turbidity 
measurements at each station are classified as normal. The higher the value of suspended solids in the water, the higher 
the turbidity value (19). It is thought that the turbidity value at station II is higher because when water sampling occurs, 
the water and solids are stirred by human activity, which causes the value of suspended solids in the water to become 
higher. 

The conductivity values at each research station still meet the standards for marine biota habitat, especially sea urchins 
(Echinoidea). The conductivity value that supports marine biota is around 40-200 µmhos. TDS (Total Dissolved Solid) 
or total dissolved solids are dissolved materials in the form of chemical compounds and other materials (20). Based on 
the TDS (Total Dissolved Solid) measurements at each station, it is 23.8-24.1 mg/l. TDS values can be influenced by rock 
weathering, runoff from land, and anthropogenic influences (in the form of domestic and industrial waste) (21). 

The pH levels at each station are still normal. Based on the Decree of the Minister of Environment No. 51 of 2004, the 
pH value obtained in this study shows that the pH tends to be alkaline and is included in the optimum range for the 
growth of seagrass and sea urchins (Echinoidea), namely 7.0-8.5 (22). The DO or dissolved oxygen conditions at the 
three locations have a range of DO values at each station that is still within a fairly good range and still supports the life 
of sea urchins (Echinoidea) because they are classified as normal. Minister of Environment Decree No. 51 of 2004, the 
DO value based on the standard value of dissolved oxygen in water for living marine organisms is > 5 mg/l. The results 
of seawater salinity observations show that the salinity range can still support the life of sea urchins (Echinoidea). This 
is supported by research that sea urchins (Echinoidea) live at 27-32 ppt (23). 
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The depth at the research location is shallow. The deeper the water, the less light intensity enters the water. Light 
penetration at the research location reaches the bottom of the waters, making it good for marine plants and 
photosynthetic organisms (seagrass, zooxhentella algae) to photosynthesize (24). The type of substrate at Station I is 
sand, Station II is sand and seagrass substrate, while Station III is sand and coral. Sea urchins (Echinoidea) usually 
occupy sand, seagrass, and coral substrates. The substrate will determine sea urchins' abundance and species 
composition (Echinoidea) (25). The number of individuals and species composition of sea urchins (Echinoidea) is 
presented in Table 2. 

Table 2 Number of Individuals and Type Composition of Sea Urchins (Echinoidea) at each station 

Family Jenis 
Station  

Ni Ki (%) 
I II III 

Diadematidae Diadema Sotesumsss 43 96 66 205 49,03 

Diadematidae Echinotrix calamaris           0 0 27 27 6,459 

Toxopneustidae Tripneustes gratilla             0 48 19 67 16,028 

Temnopleurida Salmacis sphaeroides        0 37 0 37 8.852 

Echinometridae Echinometra mathaei (A) 0 0 23 23 5.503 

Echinometridae  Echinometra mathaei (B) 0 0 21 21 5.024 

Echinometridae  Echinometra mathaei (C) 0 0 20 20 4.785 

Echinometridae  Echinometra mathaei (D) 0 0 18 18 4.306 

Total Ni 43                      181 194 418   100 

 

Based on Table 2, the number of individual sea urchins (Echinoidea) obtained from this study was 418 individual sea 
urchins (Echinoidea). Diadema sotesum has the highest composition value, presumably because the Diadema setosum 
type can be found at all three research stations. This indicates that this type of Diadema setosum can adapt to 
environmental changes. Diadema sodium can live in coral reefs, sand, and algae growth areas (26). At the same time, 
Echinomatrix calamari has the lowest composition value, allegedly because station III is in a coral reef area close to the 
edge area. The abundance of sea urchins (Echinoidea) in the waters of Pasir Timbul Bone Labunta can be seen in Table 
3. 

Table 3 The abundance of sea urchins (Echinoidea) at the research location 

Family Type 

Station  

I II III 

Ni Pi Ni Pi Ni Pi 

Diadematidae Diadema Sotesumsss 43 0,286 96 0,640 66 0,440 

Diadematidae Echinotrix calamaris           0 0 0 0 27 0,180 

Toxopneustidae Tripneustes gratilla             0 0 48 0,320 19 0,126 

Temnopleurida Salmacis sphaeroides        0 0 37 0,246 0 0 

Echinometridae Echinometra mathaei (A) 0 0 0 0 23 0,153 

Echinometridae  Echinometra mathaei (B) 0 0 0 0 21 0,140 

Echinometridae  Echinometra mathaei (C) 0 0 0 0 20 0,133 

Echinometridae  Echinometra mathaei (D) 0 0 0 0 18 0,120   

 Total 43 0,286      181 1,206 194 1,293 

 



World Journal of Advanced Research and Reviews, 2023, 20(01), 701–707 

705 

Morphologically, sea urchins (Echinoidea) are divided into two groups: regular sea urchins and irregular sea urchins. 
The body shape of the regularia sea urchin is pentaradial symmetry, almost spherical, whereas the irregular sea urchin 
shows varying degrees of bilateral symmetry (27). The body of a sea urchin is round or flat, has no arms, and has long, 
movable spines. All organs in sea urchins are generally located in the shell (test sceleton), which consists of 10 double 
plates, usually tightly connected, namely the ambulacra plate. Besides that, there is an ambulacra plate with holes where 
the tube feet come out. The presence of sea urchins in coral reef ecosystems significantly influences ecological balance.  

Sea urchins are often found in coral reef ecosystems, especially the D. setosum type, because the abundance of the 
population of this species is important for coral reefs as a balance. Sea urchins can be said to be herbivores or grazers 
because the diet of sea urchins generally eats algae found on coral reefs. The activity of eating algae causes a decrease 
in the number of macroalgae found in the coral reef ecosystem and rebalances the space where the coral reef can live. 
Previously, it was known that an increase in macroalgae created a struggle for space for coral animals to grow (28). The 
results of calculating the diversity index (H'), uniformity index (E), and dominance index (C) can be seen in Table 4. 

Table 4 Calculation Results of Diversity Index, Uniformity Index, and Index Dominance 

Indeks 
Station  

Level I II III 

Diversity 

Shannon 
Wiener (H’) 

0 1,013 1,817 

H’>3 = high diversity, 1<H’>3 = medium diversity 
H’ < 1 = low diversity 

Uniformity 0  0,922   1,394 
0 < E ≤ 0,5 : Little uniformity, depressed community 0,5 <E ≤  0,6 :  Moderate 
uniformity, unstable community 0,6 < E ≤ 1 : High uniformity, stable 
community 

Dominance 1 0,282 0,189 
0 < C ≤ 0,5 : Low dominance, 0,5  <  C  ≤  0,75  :  Dominance 

medium, 0,75 < C ≤ 1 : High dominance 

 

The research results show that each station has varying index values. Station I shows a diversity index value (H') of 0 in 
the low diversity category, the lowest index value of the three stations. Station II shows a diversity index (H') value of 
1.013 in the medium diversity category. Station III shows a diversity index value (H') of 1.817 in the medium diversity 
category and is the highest index value of the three stations. Based on the Shannon-Wiener criteria, the diversity index 
value (H') is categorized as if H'<1, namely species diversity, individual distribution, and low community stability. If 
1<H'<3 indicates species diversity, individual distribution, medium community stability, and if H'>3 indicates species 
diversity, individual distribution, high community stability. 

The diversity index value (H') at station I is relatively low. This is because there is only one type of sea urchin 
(Echinoidea). One of the environmental factors that can cause this to happen is the substrate at station I, which is a 
sandy substrate. Several types of sea urchins ( Echinoidea) cannot adapt to sandy substrate areas. Most sea urchins 
(Echinoidea) live on hard substrates, namely rocks or coral reefs seagrass areas, and only a small portion inhabit sandy 
substrates (29). This is because it is difficult for the tube feet to find a place to attach in such conditions. The causal 
factor is that corals can become a habitat for sea urchins (Echinoidea) because the tube feet of sea urchins (Echinoidea) 
can stick between corals, especially on hard substrates such as coral fragments and dead coral (30). Furthermore, it is 
thought to be caused by the availability of food sources supporting sea urchins' life (Echinoidea). 

The highest uniformity index (E) value is found at station III, with a value of 1.394 in the high uniformity index (E) 
category, and has a stable community. Station II shows a uniformity index (E) value of 0.922 in the high uniformity (E) 
value category and a stable community. This is because it is suspected that the distribution of individuals is even at 
stations II and III. The lowest uniformity index (E) value is at station I, with a value of 0 in the low uniformity (E) value 
category, and is in a depressed community. It is suspected that station I has an abundance of certain types, whereas at 
this station, there is only one type of sea urchin (Echinoidea). If the uniformity index (E) value is close to 1 (E>0.5), then 
the distribution of individuals between types is relatively the same. If the uniformity index (E) value is close to 0 (E<0.5), 
then there is a group of certain types of species that are relatively abundant compared to other types (31). 

The dominance index (C) value at station I is 1, with a high dominance index (C) category. This is thought to be because 
there is only one type of sea urchin (Echinoidea) at that station, namely Diadema setosum. Station II has a dominance 
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index value (C) of 0.282 with a low index value category. Station III has a dominance index (C) value of 0.189 with a low 
index category. This indicates that the sea urchin (Echinoidea) community at Station II and Station III is relatively stable 
with low dominance. If a particular biota in the waters has a dominance value (C) close to 0, it means that the structure 
of the biota community is in a stable state. On the other hand, if the dominance value is 1, the community structure is 
unstable due to ecological pressure (31). 

4. Conclusion 

Based on the results of the research that has been carried out, it can be concluded that (1) There are 5 types of sea 
urchins (Echinoidea) found at the research location, namely Diadema setosum, Echinothrix calamaris, Tripneustes 
gratilla, Salmacis sphaeroides and Echinometra mathaei, which consists of 4 families, namely Diadematidae, 
Toxopneustidae, Temnopleuridae and Echinometridae, (2). The diversity index (H') at station I shows a low diversity 
index (H') value, while at stations II and III shows a medium diversity index (H') value. The uniformity index (E) value 
shows that at station I, the uniformity index (E) value is low, while at stations II and III, the uniformity index (E) value. 
The dominance index value at station I shows a high dominance index (C) value, while stations II and III show a high 
dominance index (C) value.   
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