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Abstract

Sea urchins are marine invertebrates that are grouped in the Echinoidea class and Echinodermataphylum.
Mawasangka is a district that has a large coastal area with a fairly good seagrass and coral reef ecosystem
that plays an important role in the life cycle process of marine organisms, for instant as a habitat and food
source for sea urchins. However, until now, information about the diversity of sea urchins in the coastal areas
in Mawasangka District has not been reported. Thus, this research is very important. This research began with
a location survey, field observation, and sampling. Supporting data such as temperature, pH, brightness,
depth and salinity were also measured. The results showed that the number of species in 3 research locations
in the coastal area of Mawasangka District was 5 species, consisting of 3 species from the genus Diadema,
namely Diadema cytosum, Diadema antillarium, and Diadema savignyi, and 2 species from the Echinotrix
genus, namely Echinothrix calamaris and Echinothrix diadema. The highest number of species diversity was
found on the Pasi Kobungi beach. This happened because the habitat and environmental conditions at Pasi
Kobungi Beach were very compatible for 5 species found. The species with the greatest abundance was sea
urchins from the species of Diadema cytosum. It was found out that the coral reef substrate and seagrass in
three research locations were important habitats for the growth of Diadema setosum and were easy to adapt to
the environment. Due to the abundance of sea urchins from the Diadema cytosum species as well as many
benefits of it for the environment, it can be concluded that the condition of the coastal area of Mawasangka
District is still classified as healthy and well preserved.
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INTRODUCTION

Sea urchins are marine invertebrates that are grouped in the Echinoidea class and
Echinodermata phylum. These organisms has a very large population; the population
reached up to 800 species in the world. Sea urchins are generally nocturnal or active at
night (Zakaria, 2013). The body of sea urchins has a semi-round shape and is protected by a
structure in the form of various shells and spines. In the shell, there are several organs
including the reproductive organs in the form of gonads that can be consumed. Sea urchin
can live in a variety of habitats such as coastal areas in seagrass beds and coral reef
ecosystems. The existence of sea urchins in the seagrass area is closely related to their
feeding activity as the main grazer in the seagrass beds (Juliawan et al., 2017).

The presence of sea urchins in an ecosystem has a significant effect on the ecological
balance (Thamrin et al., 2011). Differences in sea urchin habitat affect the amount of
abundance, in coral habitats a higher abundance is obtained than in seagrass habitats
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(Suryanti & Ruswahyuni, 2014). Research by Wulandewi et al., (2015) also found that the
abundance of sea urchins on Serangan Beach, Denpasar Bali was higher than on Sanur
Beach, Denpasar Bali, this was because the Serangan Beach was dominated by coral which
was the most preferred habitat for sea urchins.

Mawasangka is one of the districts located in Central Buton Regency, Southeast
Sulawesi Province. This district has a large coastal area with a fairly good seagrass and
coral reef ecosystem that play an important role in the life cycle process of marine
organisms, for instant as a habitat and a food source for sea urchins. However, until now,
information on the diversity of sea urchins in the coastal area at Mawasangka District has
not been reported. Since one type of sea urchin species that reside in this area can be used
as an indicator of environmental health, this study is very important. This study aimed to
determine the diversity and abundance of sea urchin species which can be used as
indicators to determine the environmental health status in the coastal area in Mawasangka
District, Central Buton Regency.

METHOD

This study was carried out from May to June 2020 at the coastal area in Mawasangka
District, Central Buton Regency. The instruments used in this study were GPS, nets, plastic
buckets, digital cameras, underwater cameras, meters, large tweezers, raffia ropes, snorkeling
tools, writing utensils, specimen bottles, mercury thermometer and salinometer. While the
materials used were 70% alcohol, gloves, masks, pH paper and label paper.

This study used purposive sampling method, namely sampling that had been planned by the
researchers. The sampling was carried out 3 times for each sea urchin collection. The sampling
technique was carried out using a 50 x 50 meter single plot which consisting of sub-plots inside
with 5 x 5 meters in size. The sub-plots were partitioned using raffia rope. The sub-plots were
located from the lowest tide area towards the sea following the contour of the coral reef.

The observation toward sea urchins was to determine the number of species and
abundance in each plot. It covered observations of morphology, types, anatomy, and
digestion of sea urchins. After observing the morphology of the obtained sea urchin samples,
identification of the sea urchins and types of sea urchins was performed by matching or
comparing the color, body shape, spines of sea urchins with data in COREMAP on the
website: www.coremap.or.id/ echinoderms. After that, the identification results of the types
of sea urchin were documented using a digital camera.

Several environmental factors were also measured to determine water quality such as
temperature, pH, brightness, depth and salinity. In addition, interviews with residents around
the coastal area were also conducted to obtain information about sea urchins that they
frequently encountered.

The data that had been obtained were then analyzed using the equation of sea urchin
abundance (KR), diversity index (H ") and evenness index (e).

Sea Urchin Abundance (KR)
According to Odum (1993), the abundance can be calculated using the following
formula:

KR = % x 100%
Where, KR = Individual Abundance

N = Total Number of Individual
ni = Number of Individual

Diversity Indices (H’)

Species diversity can be considered as an indicator of many types of macrobenthos and
how the distribution of the number of individuals in each type and sampling location. The
diversity index was determined using the Shannon-Weaver formula (Odum, 1993) as
follows.
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i
H' = —ZPilnPi
i=1

Where : H = Diversity Index
ni = Number of Individuals in one species
N = Total Number of Individual
S = Total number of species in the community (richness)
Pi =ni/N

Status:

H’<1 = Low species diversity, low distribution of individuals per species, low community
stability, heavily polluted waters

1<H’<3 = Moderate diversity, moderate distribution of the number of individuals of each
species, moderatestability of the community, moderately polluted waters

H’>3 = High diversity, high distribution of the number of individuals for each species,
clean / unpolluted waters.

Evenness Index (e)

Equity can be said to be a balance, namely the individual composition of each type
contained in a community. To calculate species uniformity, it can be calculated using the
Evennes formula (Odum, 1993) below:

¢= H Max
Where : e = Evenness Index

H’ = Diversity Index

H Max = Maximum Diversity Values (In S)
Status:
e<0.4 = Low level of evenness of the population
0.4<e<0.6 = Medium level of evenness of population
e>0.6 =High level of evenness of the population

RESULTS AND DISCUSSION

This study was conducted in the coastal area of Mawasangka District, namely
Kancebungi Beach, Balobone Beach and Pasi Kobungi Beach. Kancebungi Beach and
Balobone Beach have a higher seagrass density at a distance of >100 meters from the shore
compared to Pasi Kobungi Beach which is dominated by corals. Kancebungi Beach and
Balobone Beach have sandy and muddy sediment conditions, while Pasi Kobungi Beach has
slightly muddy and sandy sediment conditions. Some of the human activities in the coastal
area of Mawasangka District were tourism activities, seaweed cultivation, fishing and sea
urchin fishing.

There were 5 species of sea urchins found in the coastal area in Mawasangka District,
consisting of 3 species from the genus Diadema and 2 species from the genus Echinotrix. The
types of sea urchins found were dominated by Diadema setosum as many as 154 in total from
3 research locations and the least was from Diadema savignyi as many as 18 individuals.
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Figure 1. (a) Diadema setosum,(b) Diadema antillarium, (c) Echinothrix calamaris, (d)
Echinothrix diadema, (e) Diadema savignyi

The Abundance of Sea Urchins (Echinoidea)
Table 1. The Abundance of Sea Urchins at Research Locations
Individual Abundance (KR)

No Species Kancebungi Beach BalobobeBeach Pasi KobungiBeach
1  Diadema setosum 60.67 % 34.09 % 33.07 %
2 Diadema antillarium 6.74 % 20.45 % 25.29 %
3 Echinothrix calamaris 0% 0% 21.01 %
4 Echinothrix diadema 32.58 % 45.45 % 13.62 %
5 Diadema savignyi 0% 0% 7.00 %

Source: Research 2020

Diversity Index and Evenness Index
Table 2. Various Species of Sea Urchins found at the shores of Mawasangka District

. Local Research sites |
No Spesies name P. Kancebungi P. Balobobe P. Pasi kobungi Tota
1 Diadema setosum  Tayo 54 15 85 154
2 Diadema Tayo 6 9 65 80
antillarium
3 Echinothrix Tayo 0 0 54 54
calamaris
4 Echinothrix Tayo 29 20 35 84
diadema
5 Diadema savignyi  Tayo 0 0 18 18
Y 89 44 257 390
H’ 0.8503 (lowest)  1.0498 (moderate) 1.4991 (moderate)
H maks 1.0986 1.0986 1.6094
e 0.7740 (high) 0.9556 (high) 0.9314 (high)

Source: Research 2020
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Enviromental Parameter
Table 3. Enviromental Parameter Data at Research Locations

Research Locations

No Parameter P. Kancebungi P. Balobobe P. Pasi Kobungi

1 Temperature (°C) 29 29 29

2 Salinity (°/o0) 30 30 29

3 pH 5.5 5 6

4 Substrat Muddy, sandy Muddy, sandy Slightly Muddy
andsandy

Souce: Research 2020

The total number of individual sea urchins found in the coastal area in Mawasangka
District was 390 individuals consisting of 5 species from 2 genus. The genus Diadema was
the genus with the highest number of species, namely 3 species and the genus Echinotrix as
many as 2 species. This happens because the species of the genus Diadema have a high
ability to survive and adapt so that they have a wide distribution. This finding was in line
with Wulandewi et al., (2015), they found that the Diadema Genus had the ability to live on
tropical and subtropical beaches and had a wide distribution.

The highest abundance of sea urchins in this study was the type of Diadema cytosum,
which is characterized by a black round body with a hard, calcareous shell filled with thorns.
It has a reddish ring in the middle of the upper surface and there are five white dots located
between each segment with 1 white point. The habitat of Diadema cytosum is on coral reefs,
sandy areas and coral fragments. This species is the species which is most commonly found
in the 3 research locations. This happens because the coral reef substrate is an important
habitat for the growth of Diadema setosum and is easy to adapt to the environment, especially
food in the form of seagrass and corals. This is in line with Thamrin et al., (2011). Thamrin et
al., (2011) state that Diadema setosum in its habitat is herbivorous and is a type of grazer that
lives in groups. Juliawan et al., (2017) also provide a similar opinion that Diadema setosum
has a place to live in coral reef ecosystems, where this type occupies sand flats, algae growth
areas, coral fragments and dead coral. Sea urchins with the types of Diadema antillarium and
Echinothrix diadema had almost even distribution because they were found in all study
locations. It can be concluded that these species can also adapt to the environment. According
to Timotius (2003), the role of Diadema antillarum is important for balancing coral reefs. If
the population of Diadema antillarum increases, it can cause the death of larvae or young
corals. Conversely, if the population decreases (absence grazing), the corals will be
overgrown by algae which will result in the death of adult corals and there is no place for
coral

The lowest abundance in this study was Diadema savignyi and Echinothrix calamaris.
It 1s assumed that the low species habitat is not suitable for its survival. Both species’ habitat
is sandy substrate, rocky areas, and coral reefs. This can be seen from these two species
which are only found on Pasi Kobungi Beach with the lowest salinity compared to the other 2
research locations, namely 29 °/o0and have the highest pH of the research location, namely 6.
Besides that, Pasi Kobungi Beach is typically substrate sand and a bit muddy on the beach,
which makes these 2 species survive in this coastal area. According to Dobo (2009), sea
urchins which have a low species distribution are thought to be less able to compete with
other types of food, namely seagrass and corals. In addition, according to Mustagim et al.,
(2013), the type of E. calamaris sea urchins are found mostly in the outer reaches. Another
factor affecting its abundance is predators. Predators are one of the factors that mostly
influence the distribution and abundance of sea urchins. Echinothrix calamaris lives in coral
reef areas close to the edge of the reef and hides under the coral to avoid predators.

The diversity index value in this study was classified as low to moderate (Table 2). The
highest value was found in Balobone Beach and Pasi Kobungi Beach and the lowest value
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was found in Kancebungi Beach. This could happen because at the research location there
were still many community activities in fishing, traveling and catching sea urchins
themselves for sale or for daily consumption. This activity leads to the disruption of the
habitat of sea urchins, such as cloudy water and damage to corals which affect the sea urchins
in obtaining sunlight for algae growth as food. According to Wulandewi et al., (2015), sea
urchins obtain food from algae, seagrass and corals.

The evenness index value of sea urchins at the research location is high (Table 2)
because it is more than 0.6. This shows that the abundance of sea urchins in each study
location tends to be similar.

Environmental parameters are very important for coral and seagrass ecosystems as a
habitat for sea urchins. From the observations made at the research locations, temperature,
salinity, pH and the substrate were generally considered normal for coral habitats. The water
temperature in three research locations was classified as the same, i.e. 29°C. This temperature
was very supportive to the growth and life of sea urchins, and their habitats such as corals and
seagrass. The maximum temperature for sea urchins was 36-40°C. According to Suryanti et
al., (2014), sea urchins do not have special adaptations to increasing temperatures. The
salinity of the waters at the study sites was found to be 29 to 20 °/o. This salinity value was
quite suitable for the life of sea urchins. The range of salinity for the growth of sea urchins
was 25-35 °/o0 (Supriharyono, 2007).

From the discussion, it can be seen that the most common sea urchin species found at
the research location were Diadema setosum species. With regard to environmental health
status, Diadema cytosum has an important role for the health of coastal areas and coral reefs.
Some of the benefits were as an organism to shelter certain types of fish and as a balance to
coral reefs. The presence of Diadema setosum species populations was important for coral
reefs as a counterweight. Thus, the coastal area of Mawasangka District is a coastal area
which is still classified as healthy and well-maintained. This is consistent with the statement
of Suryanti et al., (2014), that the population balance of Diadema setosum will maintain the
balance of algae and coral populations and is associated with coarser substrate conditions and
clearer waters.Diadema setosum species utilize seagrass not only as a shelter but alsoas food
source.

CONCLUSION

The total number of individual sea urchins found in the coastal area in Mawasangka
District was 390 individuals consisting of 5 species from 2 genera. The genus Diadema is the
genus with the highest number of species (3 species) and the other genus was Echinotrix with
2 species. The highest abundance of sea urchins was Diadema cytosum species and the lowest
abundance was in Diadema savignyi and Echinothrix calamaris species. The diversity index
was low to moderate and the evenness index was high.

The presence of a high population of Diadema setosum species in this study was very
important to coral reefs as a shelter for certain types of fish and a counterweight to coral
reefs. Thus, the coastal area of Mawasangka District is a coastal area which is still classified
as healthy and well-maintained.

RECOMMENDATION

The highest abundance of sea urchins in this study was in the diadema cytosum species,
so that in the future it can be continued research on the use of these types of sea urchins as
natural antibiotics for the community.
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