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ABSTRACT 

Kera Island belongs to the small islands of the East Nusa Tenggara with the potential 

conservation of coral reefs and various associated megabenthos organisms. This re-

search aims to a) determine the diversity and density of megabenthos in coral reef eco-

systems in Kera Island Waters, b) investigate the grouping between variables from en-

vironmental characteristics of megabenthos in coral reef ecosystems in Kera Island Wa-

ters, and c) observe the relationship between the diversity and density of megabenthos 

with the percentage of coral cover in Kera Island Waters. The research method used 

was a survey with direct measurements in the field. Megabenthos data was taken using 

the Benthos Belt Transect technique, while the coral cover was taken using the Under-

water Photo Transect technique and analyzed using CPCe 4.1 software. The research 

data were then analyzed for density and percentage of megabenthos, diversity index 

value, (H’) Shannon, coral cover, organic matter, carbonate content, principal compo-

nent analysis, and correlation. The study's results regarding the diversity index value of 

megabenthos in Kera Island Waters ranged from 0.796 to 1.631. The similarity of envi-

ronmental parameters makes two main components. The first includes current velocity, 

organic content, dissolved oxygen, and depth; the second are carbonate content, TDS, 

temperature, and salinity characterize the second main component. The average organic 

matter was 8.32%, while the carbonate content was 50.09%. The coral reefs and meg-

abenthos density had a robust relationship, with a correlation coefficient of 0.93. 
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ABSTRAK 

Pulau Kera termasuk dalam pulau-pulau kecil di Nusa Tenggara Timur yang memiliki 

potensi konservasi terumbu karang dan berbagai organisme megabenthos yang beraso-

siasi dengannya. Penelitian ini bertujuan untuk a) mengetahui keanekaragaman dan 

kepadatan megabenthos pada ekosistem terumbu karang di Perairan Pulau Kera, b) 

melihat pengelompokan antar variabel dari karakteristik lingkungan megabenthos pada 

ekosistem terumbu karang di Perairan Pulau Kera, dan c) melihat hubungan antara 

keanekaragaman dan kepadatan megabenthos dengan persentase tutupan karang di 

Perairan Pulau Kera. Metode penelitian yang digunakan adalah survei dengan penguku-

ran langsung di lapangan. Data megabenthos diambil dengan teknik Benthos Belt Tran-

sect, sedangkan tutupan karang diambil dengan teknik Underwater Photo Transect, 

yang selanjutnya dianalisis dengan menggunakan perangkat lunak CPCe 4.1. Data 

penelitian selanjutnya dianalisis untuk mendapatkan kepadatan dan persentase mega-

benthos, nilai indeks keanekaragaman, (H’) Shannon, tutupan karang, bahan organik,  

 

mailto:penulis_pertama@address.com
mailto:alexanderkangkan@staf.undana.ac.id


Diversity and Density of Megabenthos … Kangkan et al. 

 

 

75  

kandungan karbonat, analisis komponen utama, dan korelasi. Hasil penelitian mengenai 

nilai indeks keanekaragaman megabenthos di Perairan Pulau Kera berkisar antara 

0,796 sampai dengan 1,631. Kesamaan parameter lingkungan tersebut menjadikan dua 

komponen utama yaitu kecepatan arus, kandungan organik, oksigen terlarut, dan 

kedalaman menjadi ciri komponen pertama; kandungan karbonat, TDS, suhu, dan sa-

linitas menjadi ciri komponen utama kedua. Rata-rata bahan organik sebesar 8,32%, 

sedangkan kandungan karbonat sebesar 50,09%. Kerapatan terumbu karang dan meg-

abenthos memiliki hubungan yang kuat, dengan koefisien korelasi sebesar 0,93. 

 

Kata kunci: Indeks Keanekaragaman, Kepadatan, Megabenthos, Pulau Kera, Terumbu 

Karang  

 

INTRODUCTION 

 
Coastal ecosystems consist of various 

vital habitats to reinforce the marine biodi-

versity and have many important benefits 

and ecological and economic functions 

(Puryono et al. 2019). Coral reefs are one of 
the unique ecosystems that have these 

functions (Putri et al. 2023), as a habitat for 

marine biota, protecting the coast from 

ocean waves (Riyantini et al. 2023), and a 
marine tourism attraction (Wijayanto et al. 

2021). Kera Island Waters are included in 

the Marine Natural Tourism Park Area Teluk 

Kupang (Tanody et al. 2022) and the Sawu 

Sea Waters National Park (Idris et al. 2023). 
The conservation area is important in main-

taining biodiversity and preserving marine 

ecosystems in the region. The percentage of 

coral reef cover in Teluk Kupang ranges 

from 11.16-46.3% (Foenay et al. 2011) and 
around the waters of Kera Island is 14% 

(Kangkan et al. 2022). Coral reefs are im-

portant habitats for marine biodiversity 

(Hughes et al. 2018), including fish, mol-

lusks, and other invertebrates. It is fertile 
and rich in food, with shape and growth 

characteristics making the ecosystem a 

place for many types of marine biota, both 

flora and fauna. One of the potential re-

sources in coral reef ecosystems is the meg-
abenthos (Tuhumena et al. 2013) because it 

has high economic value and is a major 

component in the food chain cycle in coral 

reef areas. Reducing coral reef ecosystems 

as megabenthos habitats will broadly im-
pactther related ecosystems and even the 

interactions of the biota within them (Airoldi 

et al. 2008). 

Megabenthos communities in a coral 

reef ecosystem have different distributions 

at various water depths (Miyamoto et al. 

2017), and other habitats important in com-
munity formation (Stratmann et al. 2022). 

Slope angle, water clarity, and productivity 

best explain the distribution of megafauna in 

coral habitats (Bridge et al. 2011). Mega-

benthos can be divided into groups with nar-
row sensitivity, wide sensitivity and groups 

that fluctuate based on its benefits for hu-

mans and the coral reef ecosystem (Arbi 

and Sihaloho 2017). Several invertebrates 
in reef habitats have different ways of re-

sponding to environmental changes 

(Mashar et al. 2021). 

Marine management requires 

knowledge of the diversity of benthic organ-
isms that inhabit the waters. Megabenthos 

diversity, an important indicator for marine 

monitoring and management, refers to the 

diversity of species living on the seabed. 

Measuring megabenthos diversity can pro-
vide information about the health of marine 

ecosystems and the availability of resources 

for humans (Beaman and Harris 2007). Kera 

Island is one of a series of small islands in 

an important conservation area in Indone-
sia, which protects biodiversity and the ma-

rine environment, so it has a high potential 

for diversity. Various fishing and boat moor-

ing activities are responsible for the decline 

in fishery resources andhe areas affected by 
the Seroja cyclone in April 2021 (Avrionesti 

et al. 2021), causing massive damage to the 

coral reef ecosystem in the waters. Thus, it 

is important to directly observe mega-

benthos to arrange the resources and the 
management associated with coral reefs. 

This study will give information about deter-

mining the diversity and density of mega-

benthos in coral reef ecosystems in Kera Is-

land Waters, grouping between variables 
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from environmental characteristics of mega-

benthos, and investigate the relationship be-

tween the diversity and density of mega-

benthos in Kera Island Watersin, Kupang 

Regency. 
 

MATERIAL AND METHODS 

 

Study area 

The choice of location on Kera Island 
characterized by sand, seagrasses, and 

coral reef ecosystems, was based on  

supporting data in the form of documents 

and reports (Foenay et al. 2011; Directorate 

of Coastal and Small Islands Empowerment 

(P4K) 2012). The map below shows the re-

search location in the waters of Kera Island, 
Kupang Regency, Indonesia. There were 

four sampling points scattered around the is-

land, marked with black dots on the map 

with station coordinates (St 1: -10.095 S, 

123.550 E; St2: -10.094 S, 123.562 E; St 3: 
-10.083 S, 123.560 E; St 4: -10.090 S, 

123.562 E). 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

Figure 1. Study area of Kera Island water 

 
Methods 

The survey was carried out by observ-

ing direct measurements. The data collec-

tion was conducted once for each observa-

tion station, at a depth of 7-12 meters with 
an observation transect length of 70 meters 

with a transect width from the center line to 

the left and right of 1 meter. So, the obser-

vation area were 140 m². Installing  

observation was divided into several tran-

sects on the seabed. Then the number and 

types of marine life seen in the observation 

belt was counted. This method allowed re-

searchers to directly observe marine life on 
the ocean floor and collect data on species 

diversity and abundance. Megabenthos was 

observedsing the Benthos Belt Transect 

method (Arbi et al. 2020). 

 
 

 

 

 

 
 
 
 
 

Figure 2. Method of taking megabenthos (Arbi et al. 2017). 
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Coral reef data was collected using 

the Underwater Photo Transect method (Gi-

yanto et al. 2010). The photos were ana-

lyzed using CPCe 4.1 software (Kohler and 
Gill 2006). The quality of coral cover was  

assessed based on coral health criteria (Za-

mani and Madduppa 2011). Figure 3 shows 

the data collection procedure using the un-

derwater photography method. 

 

 

 

 
 

 

 

 

 
Figure 3. Underwater photography method. 

 

Data analysis 

The abiotic parameter proximity fac-

tors for the supporting data of megabenthos 
diversity, including temperature, salinity, ox-

ygen, depth, current velocity, and pH were 

carried out by in situ. A benthic organism liv-

ing at the bottom of the waters also needs 
information on sediment nutrients: sediment 

organics and carbonate content, which was 

analyzed using LOI calculation (Heiri et al. 

2001; Vereș 2002). 

LOI550 = ((DW105 − DW550  )) ∗ 100 (1) 
Where LOI550 represents LOI at 

550°C (as a percentage), DW105 repre-

sents the dry weight of the sample before 

combustion, and DW550 represents the dry 

weight of the sample after heating to 550°C 

(both in g).  

LOI950 = ((DW550 −  DW950 )/ DW550 )) ∗ 100  

(2) 

Where LOI950 is the LOI at 950°C (as 
a percentage), DW550 is the dry weight of 

the sample after combusting an organic 

matter at 550°C, DW950 represents the dry 

weight of the sample after heating to 950°C, 

and DW105 is again the initial dry weight of 
the sample before the organic carbon com-

bustion (all in g). 

Density analysis and attendance per-

centage (Arbi et al. 2020). 

 

Density (ind/m2) = 
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 (𝑖)

𝑇𝑟𝑎𝑛𝑠𝑒𝑐𝑡 𝐵𝑒𝑙𝑡 𝐴𝑟𝑒𝑎 (140𝑚²)
  (3) 

 

Percentage (%) = 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑆𝑝𝑒𝑐𝑖𝑒𝑠  (𝑖)

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑒𝑠
𝑥 100  (4) 

Diversity index (Shannon and Weaver 

1964). 

 
Shannon Index (H‘) = − ∑ (𝑃𝑖 ∗ 𝑙𝑛𝑃𝑖𝑖

𝑖=1 )  (5) 

 

Where: pi, the proportion of individuals 

of i-th species in a whole community; ln, usu-
ally the natural logarithm, but the base of the 

logarithm is arbitrary (10 and 2 based loga-

rithms are also used); Pi, n/N (n - individuals 

of a given type/species; and N, the total 

number of individuals in a community). 
The principal component and correla-

tion were analyzed using the open-source 

Past 4.03 software. The analysis allows for 

reducing dimensions to be easily read and 

interpretedith little loss of information (Ham-
mer and Harper 2005). Then, a correlation 

analysis (Chernick and Friis 2003) was car-

ried out to see the relationship between 

coral reef health and the density of mega-

benthos found in Kera Island waters.  
 

RESULTS AND DISCUSSION  

 

Density and percentage of megabenthos 

The research results on data in the 
waters of Kera Island show six mega-

benthos families with different densities and 

percentages. The sea urchin megabenthos 

target species group was the highest and 

lowest target species in the sea cucumber 
and lobster target species groups. Figure 4 

compares the density of the different mega-

benthos species that were most dominant 

and the least found in the research location. 
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Figure 4. Megabenthos density and percentage in Kera Island waters. 

 

In Figure 4, the highest megabenthos 

density were dominated by Echinoidea spe-

cies of 0.22 ind/m2 with a percentage of 

44.90%, followed by Linckia laevigata of 
0.11 ind/m2 with a percentage of 22.45%, 

Tridacninaese of 0.09 ind/m2 with a percent-

age of 18.37%, Trochidae of 0.03 ind/m2 

with a percentage of 4.12%, and finally the 
types of Holothuroidea and Paniluridae each 

of 0.02 ind/m2 with a percentage of 4.08%. 

This difference can be affected by several 

coral fractures, which are medium for algal 

growth and serve as a food source for Echi-
noidea (Nyström et al. 2000). The abun-

dance of sea urchins in the waters of Kera 

Island can be due to the availability of algae 

and seagrass, water quality and appropriate 

substrates, and the protection of the waters. 
Sea urchins are echinoderm organisms with 

herbivorous properties (Tavares et al. 

2020). They generally consume algae and 

seagrass on coral reefs, which helps main-

tain a balance in the growth space of coral 
reefs by decreasing the number of macroal-

gae. Sea urchins live in groups on coral reef 

flats, branching corals, and rubble, which 

serve as their habitat and protection. Water 

quality and protection are important factors 
affecting their spawning, distribution,  

abundance, environmental adaptation, and 

foraging (Purwandatama et al. 2014; 

Suryanti and Ruswahyuni 2014). Moreover, 

sandy and rocky areas are also good habi-
tats for megabenthos species because they 

make it easier to find food, move, and pro-

tect from predators. Megabenthos also fa-

vors the hard coral genera of the Acropora 
type more than the genera of the Porites 

type (Moran 1990). Complex coral reef hab-

itats provide alternatives, for example, more 

gaps and holes in living space or surface 

area, and adequate shelter to support fauna 
(Arbi et al. 2020). 

 

Megabenthos diversity index in Kera Is-

land waters  

The Shannon diversity index can be 
calculated for each research station based 

on the research data. The data included 

Shannon diversity index values for four re-

search stations: St I, St II, St III, and St IV. 

The Shannon diversity index results shows 
that species diversity in St II and St IV was 

higher than in St I and St. III. High species 

diversity in a research location indicates 

healthier and more sustainable environmen-

tal conditions (Table 1). 

 

Table 1. Megabenthos diversity index in Kera Island waters. 

 

Shannon_H St I St II St III St IV 

Value 0.898 1.369 0.796 1.631 

St.: Station. 

 

Table 1 shows the difference in diver-

sity index between observation stations. The 

highest score was at station IV of 1.631,  

followed by station II at 1.369, station I at 
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0.898, and finally, station III at 0.796. The di-

versity index ranged from 0.796–1.631, 

which was a low value. The value of diversity 

indicates the stability of the community, 

whereas a great index value indicates a di-
rect proportion to life in these waters. Di-

verse communities will show good habitat 

conditions in these waters; unhealthy reef 

habitats in Kera Island waters cause low di-

versity index value. Coral reefs provide food 
sources, spawning grounds, and nursery 

grounds to provide diversity for the inhabit-

ants. The condition of this society is charac-

terized by being volatile due to environmen-

tal factors. The Shannon diversity index 
shows the level of species diversity in an en-

vironment. The higher the index value, the 

higher the species diversity in that environ-

ment. The Shannon diversity index value at 

St IV was the highest compared to the other 
three stations due to the ecological condi-

tions related to ecosystem and environmen-

tal quality. At St IV, the percentage of coral 

cover was relatively higher than that of other 
stations, and this led to the diversity of meg-

abenthos species. The presence of mega-

benthos in a healthy coral reef ecosystem is 

closely related to living habits and eating 

patterns on the coral substrate. The physical 

condition of the waters at St IV was also rel-

atively more protected from waves and cur-

rents, and tended to have good distribution 
patterns, reproduction, and feeding 

grounds. Several factors can also affect 

species diversity in an environment, such as 

interactions between species and biological 

factors. Additionally, more complex and di-
verse interactions between species at sta-

tion IV, such as competition and collabora-

tion, are suspected to exist, allowing more 

species to live and grow together. 

 
Density and percentage 

The density and percentage of mega-

benthos at observation stations are im-

portant parameters in understanding benthic 

organism communities in marine ecosys-
tems. The existence of megabenthos can 

vary depending on the waters' geographical 

location, depth, and environmental condi-

tions. Table 2 presents the density analysis 
results and the percentage of megabenthos 

at stations I, II, III, and IV. 

 

Table 2. Density (ind/m²) and percentage of megabenthos in Kera Island waters, Kupang Regency. 

 

No Family 

Station I Station II Station III Station IV 

Density 

(ind/m²) 

Percent-

age 

Density 

(ind/m²) 

Percent-

age 

Density 

(ind/m²) 

Percent-

age 

Density 

(ind/m²) 

Percent-

age 

1 Linckia laevigata 0.03 30.00 0.04 21.05 0.01 14.29 0.03 23.08 

2 Echinoidea 0.06 60.00 0.07 36.84 0.05 71.43 0.04 30.77 

3 Paniluridae  -  - 0.01 5.26  -  - 0.01 7.69 

4 Trochidae  -  - 0.01 5.26 0.01 14.29 0.01 7.69 

5 Holothuroidea 0.01 10.00  -  -    - 0.01 7.69 

6 Tridacninae  -  - 0.06 31.58  -  - 0.03 23.08 

 Total  0.10 100.00 0.19 100.00 0.07 100.00 0.13 100.00 

 Average  0.03 33.33 0.04 20.00 0.02 33.33 0.02 16.67 

 ± Sd 0.03 25.17 0.03 14.60 0.02 32.99 0.01 10.22 

          

Table 1 shows the highest density of 

megabenthos was the Echinoidea species 

at 0.06 ind/m2 with a percentage of 60%, fol-
lowed by Linckia laevigata at 0.03 ind/m2 

with a percentage of 30%, and finally, the 

Holothuroidea type at 0.1 ind/m2 with a per-

centage of 10%. The variation and poor den-

sity of megabenthos species in the waters of 
station. I result from a relatively low coral 

reef average of 2.34, damaging the  

existence of megabenthos. The waters of 

Kera Island were also found to have 

seagrass, which has become a habitat (Rin-
iatsih et al. 2021) of various megabenthos. 

Station II showed the highest density 

of megabenthos was Echinoidea at 0.07 

ind/m2 with a percentage of 37%, followed 

by Tridacninae at 0.06 ind/m2 with a percent-
age of 32%, Linckia laevigata at 0.04 ind/m2 

with a percentage of 21%, and finally, the 
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types of Holothuroidea and Paniluridae each 

at 0.01 ind/m2 with a percentage of 5%. The 

variation and density of megabenthos spe-

cies at station II could be affected by the 

aquatic substrate (Riniatsih et al. 2021). The 
bottom texture of the waters and the nutri-

ents in the sediments closely relate to the life 

of the macrobenthos, in addition to seasonal 

variations and the characteristics of the bot-

tom substrate (Quijón and Jaramillo 1993). 
At this station, the percentage of coral cover 

was 5.54%, which is a bad health condition 

for the presence of megabenthos. 

Station III showed the highest density 

of megabenthos was Echinoidea at 0.05 
ind/m2 with a percentage of 72%, followed 

by Linckia laevigata and Trochidae each at 

0.01 ind/m2 with a percentage of 14.29%. 

The megabenthos density at this station is 

very small, resulting from the condition of 
the substrate, namely the coral reef ecosys-

tem. This station has a small percentage of 

coral cover, namely 0.3%, which is a very 

bad condition, which is supported by the car-
bonate content data of 77.78%. One factor 

that influences the density of megabenthos 

is the substrate (Riniatsih et al. 2021). 

Station IV showed the highest density 

of megabenthos was Echinoidea at 0.04 
ind/m2 with a percentage of 30.77%, fol-

lowed by Tridacninae and Linckia laevigata 

each at 0.03 ind/m2 with a percentage of 

23.08%, and finally, the types of Holothu-

roidea, Trochidae, and Paniluridae each at 
0.01ind/m2, with a percentage of 7.69%. Alt-

hough the density at this location was low, 

the number of species was high. In addition, 

station IV had a coral cover percentage of 

11.99%, which is healthier than the other 

three stations. However, it is still included in 

the category of unhealthy coral reefs.  

The estimation of differences in den-

sity and percentage of megabenthos shown 
by each research station is influenced by liv-

ing habitats, environmental parameters, 

beneficial values (Susiana et al. 2018) and 

the economics of megabenthos in these wa-

ters. It is suspected that fishermen widely 
use the poor megabenthos in Kera Island 

waters for consumption as a source of pro-

tein or some for sale at the local market in 

Kupang City. In several research stations, 

the presence of Echinoidea is more domi-
nant than Holothuroidea and Molluska be-

cause they are not megabenthos that have 

economic value in the local or domestic mar-

ket (Iken et al. 2010). Echinoidea lives in the 

niches of coral reefs that are good protection 
from waves and predators (Alvarado 2008). 

However, in the waters of Kera Island, fish-

ing for marine products puts pressure on the 

destruction of coral reefs and the loss of 
economically important fisheries. 

 

Characteristics of megabenthos environ-

mental parameters in Kera Island waters 

The principal component analysis re-
garding the characteristics of megabenthos 

environmental parameters in Kera Island 

Waters is needed to simplify the interpreta-

tion of complex data. The transformation of 

a collection of correlated variables will be 
several components that are not linearly de-

pendent. Figure 5 shows the results of the 

principal component analysis of environ-

mental parameters in Kera Island Waters. 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

Figure 5. Principal components of the environmental parameters of Kera Island waters. 
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The principal component analysis 

shows the formation of two main compo-

nents based on similar environmental pa-

rameters. The first component consisted of 

Station I, II, and IV with similar environmen-
tal parameters: dissolved oxygen, organic 

matter, depth, current speed, megabenthos 

abundance, and life form. The second com-

ponent only included station III with similar 

TDS, carbonate content, temperature, and 
salinity. The average environmental param-

eter measurements were current velocity of 

0.226 m/s, organic content of 8.32 %, water 

depth of 6.5 m and temperature of 29.75°C, 

carbonate content of 50.09 %, Total Dis-
solved Solids (TDS) of 28.87, and salinity of 

30.78 ppt. 

The picture above also shows the 

closeness between environmental parame-

ters based on the angular density between 
environmental parameters. Megabenthos 

density is closely related to dissolved oxy-

gen, depth, organic matter, and current ve-

locity, negatively correlating with coral 
cover. A close relationship is also observed 

between environmental parameters: TDS, 

carbonate content, temperature, and salin-

ity. The high carbonate content results from 

many coral fractures due to destructive fish-
ing and seroja cyclones (Yayasan Kon-

servasi Alam Nusantara 2021). The high 

coral cover results from the protection of 

these waters. Station IV was located south 

of Kera, which is relatively protected from 
waves. Areas facing the open sea with big 

waves are less able to support the growth of 

coral reefs (Giyanto et al. 2017). 

 

Coral cover, organic matter and car-
bonate content 

The highest percentage of hard coral 

cover was at Station IV at 11.99%, followed 

by Station II, I and III at 5.54%, 2.34%, and 

0.33%, respectively. Hard corals at all ob-

servation stations on Kera Island were in a 
bad category. The uncontrolled fishing boat 

activities, such as the anchoring activity of 

traditional shipping lanes influenced the low 

health condition of the coral reefs in Kera Is-

land. Other conditions were due to environ-
mentally damaging fishing by fishermen, 

sedimentation, and anthropogenic (Hadi et 

al. 2020). High activity of anchor dumping 

can reduce coral cover, coral size, and den-

sity (Flynn and Forrester 2019). If it is asso-
ciated with carbonate content, it can be seen 

that station III had a higher value than other 

stations. This explains several massive cor-

als at the station died. Damage to coral reefs 

in these waters was exacerbated by the 
seroja cyclone that hit the waters of East 

Nusa Tenggara in March 2021 (Yayasan 

Konservasi Alam Nusantara 2021). 

Organic matter in aquatic sediments 
can come from the remains of organisms, 

such as plankton (Rasheed et al. 2011) and 

organic detritus, including human waste 

(Sulardiono et al. 2020). The organic matter 

content in aquatic sediments can indicate 
the level of biological productivity and the 

presence of organic pollutants. Meanwhile, 

the carbonate content in aquatic sediments 

can indicate the acidity (pH) level and the 

availability and stability of nutrients in the 
waters. High carbonate content may indi-

cate a stable and nutrient-rich aquatic envi-

ronment supporting biodiversity. However, 

low carbonate content may indicate unsta-

ble environmental conditions, harsh to sup-
port life (Figure 6).  

 

 

 

 
 

 

 

 

 
 

 

 

 

Figure 6. Percentage of organic matter, carbonate content, and hard coral. 
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Based on Figure 6, the average per-

centage of organic matter content in Kera Is-

land waters varies greatly between research 

stations in the very low-high category. The 

average value of the percentage of organic 
matter content in Kera Island waters sedi-

ment ranged from 5.12–10.27%. The lowest 

sediment organic matter content was found 

at station III and the highest at station II. The 

results showed stations I, II, and IV had 
higher organic matter content than station 3, 

which had relatively low organic matter con-

tent. The overall organic matter in Kera Is-

land waters was in the low category of 3.5–

7% to the moderate category of 7–17% 
(Reynolds 1971). The differences and low 

values of sediment organic matter content 

between stations resulted from including or-

ganic matter and different sediment types at 

each research station. The low average or-
ganic matter content at station III was influ-

enced by the bottom substrate of this sta-

tion, which has coral fractures dominated by 

sand, in which the fraction accumulates less 
organic matter carried by seawater flows 

and leaching of the substrate by currents 

(Yoswaty et al. 2021). 

Based on data on carbonate content 

in Kera Island waters, the value ranged from 
39.2–77.78%. Four measurement stations 

exist with a different carbon content propor-

tion. Station I, II, III, and IV had a carbonate 

content of 40.36%, 39.23%, 77.78%, and 

42.99%, respectively. The difference in car-

bonate content could be caused by environ-
mental factors and weathering. In general 

(Andersson 2005), the carbonate content in 

Kera Island was in the high category (> 

35%). Carbonate content in water can affect 

the health and sustainability of marine eco-
systems. Carbonate is important in forming 

coral reefs and marine sedimentary rocks 

(Shadrack et al. 2020). Low carbonate con-

tent can indicate high acidity of the waters, 

damaging marine ecosystems and disrupt 
its biological balance (Putra and Hari 

Nugroho 2019). 

 

Correlation of coral cover and mega-

benthos density in Kera Island waters  
The relationship between the percent-

age of coral cover and the density of mega-

benthos showed a strong positive correla-

tion, with a correlation coefficient of 0.93 
(Sedgwick 2012). This means that the 

higher the percentage of coral cover, the 

higher the density of megabenthos at that lo-

cation. Conversely, if the percentage of 

coral cover is low, then the density of mega-
benthos follows (see Figure 7).  

 

 

 

 
 

 

 

 

 
 

 

 

 

 
Figure 7. Correlation between percentage of coral cover and megabenthos density. 

 
The existence of megabenthos is influ-

enced by the ecology of coral reefs, both bi-

otic and abiotic factors, and the complexity 
of coral reef ecosystems such as the per-

centage of coral cover variables. Coral reef 

ecosystems can support nutrients with 

unique coral growth patterns, which are 

ideal substrates and associations of various 

marine life. As benthic organisms with her-

bivorous diets, megabenthos make coral 

reefs a habitat and food source, especially 
algae. A high percentage of coral cover indi-

cates the health of coral reefs. The healthier 

the coral reef, the more food sources are 

available, which will impact the presence of 

megabenthos. 
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The close relationship between coral 

reef cover and megabenthos density results 

from their mutual relationship; megabenthos 

habituates in coral reefs. It shows that many 

species groups are associated with coral 
reefs (Wulandari et al. 2020). The presence 

of megabenthos groups indicates that coral 

reefs are living in that location, and even if 

the corals have been damaged, the environ-

mental conditions are considered sufficient 
to support their life. Megabenthos life is also 

related to organic matter. The results of 

measurements of organic matter at stations 

II and IV indicated a higher density of meg-

abenthos than other stations. The mega-
benthos group on coral reefs is a group of 

uneconomical species. This results from 

species with high economic value becoming 

the target of local fishermen’s catches. 

 
CONCLUSIONS  

 

The diversity index value of mega-

benthos in Kera Island waters was in the low 
diversity category, ranging from 0.79–1.63. 

It indicated that the ecosystem is unstable. 

Ecosystem stability has implications for the 

presence of megabenthos and the domi-

nance of certain species groups. Several 
causal factors include target species cap-

ture fisheries and anthropogenic pollution. 

Thus, good management of the coastal area 

of Kera Island is needed. Two main compo-

nents based on similar characteristics of en-
vironmental parameters exist: current 

speed, dissolved oxygen, organic content, 

water depth, and coral cover characterize 

the first; carbonate content, total dissolved 

solid, temperature, and salinity characterize 
the second main component. The percent-

age of coral cover and megabenthos density 

have a strong relationship.  
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