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ABSTRACT 

The survey was conducted in July 2021 in the waters of the Sikakap Strait in the Mentawai Islands 

District, West Sumatra Province. The purpose was to analyze the organic matter content of sediments 

and macrozoobenthos organisms. This study also needs to monitor the relationship between the organic 

matter content in sediments and the abundance of macrozoobenthos. Samples were collected from a 5-

point station consisting of 3 substations. Repeat three times at low tide to sample directly. The 

parameters measured in this study were brightness, water temperature, salinity, current velocity, and pH. 

The results of this study indicated that the environmental conditions of Sikakap Strait are still able to 

support macrozoobenthos life. Up to 15 species of the macrozoobenthos were found, consisting of two 

strains, the Mollusca and Oligochaetes. There were two classes in the phylum of Mollusca 6 species of 

bivalves and gastropods, 8 and 1 species of phylum class Oligochaete tubificidae. The diversity index 

(H') was low, and the number of individuals was not uniform. The dominance index (D) is close to 1, 

meaning that a specific type or species dominates the community. The relationship with the organic 

matter content in the waters showed weak and positive sense if the organic material increases, the 

abundance also increases. 
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1.  INTRODUCTION 

 

The waters of the Mentawai Islands Sikakap are residential areas, fish industries, and 

ports that can directly or indirectly affect the quality of these waters. Changes in the quality of 

the Sikakap waters environment can be caused by human activities originating from land and 

sea waters. Organic matter is a source of nutrients for the growth of macrozoobenthos in the 

primary substrate, so its dependence on organic matter is very high. The availability of organic 

matter can considerably vary the community structure and abundance of macrozoobenthos 

organisms [1-3]. 

The entry of organic and inorganic materials in the form of waste into the waters will 

affect the biological properties of these waters. The high organic matter in the waters will have 

an extreme effect on the availability of dissolved oxygen. If this situation lasts a long time, it 

will cause the seas to become anaerobic, so aerobic organisms will die. The increase in human 

activities, especially the activities of the sago mill in the Mentawai Islands, is the leading cause 

of pollution in the waters that causes ecosystem disturbances. In addition, around Sikakap 

waters, many residential areas and fish industry activities have the potential to provide input of 

organic and inorganic materials in these waters [1-8]. 

 

 

Figure 1. Map of Sikakap Strait Waters 

 

 

The organic matter at certain levels is a pollutant that pollutes the waters. The input of 

organic matter starts from the upstream of the river, which has densely populated residential 

activities, and urban and industrial activities are dumped into the river and carried by the current 

to the estuary. Some organic matter will experience deposition and form sedimentation, which 
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causes siltation in the waters. Some of the organic material that does not share deposits will be 

carried away by currents, which causes the waters to have a high organic matter content and 

potentially disrupt aquatic ecosystems. 

One of the organisms affected by pollutants is benthos because these animals live 

sedentary lives. Benthos is closely related to the availability of organic matter in the substrate 

because organic matter is a source of nutrients for marine biota, generally found on the base 

substrate. Hence, its dependence on the organic matter is vast. However, if the presence of 

organic matter exceeds a reasonable threshold, then the position of the organic material is 

considered a pollutant. 

Based on the description above, it is necessary to research the organic matter content of 

sediments and benthos in Sikakap waters, Mentawai Islands Regency, West Sumatra Province, 

which can provide an overview of the concentration, distribution, and status of organic matter 

content in these water [38]. 

 

 

2.  MATERIALS AND METHODS 

 

This research was conducted in July 2021 in the waters of Sikakap, Mentawai Islands, 

West Sumatra Province. The method used in this study is a survey method, namely sampling in 

the field. The research location will be divided into five stations. Where stations 1, 2, and 3 are 

located adjacent to the sago mill industry. While stations 4 and 5 are located in the port activity 

area and residential areas.  

Sediment and macrozoobenthos sampling were carried out at low tide using an Eickman 

grab. Acquired macrozoobenthos were identified based on studies [3-9]. The bottom sediment 

type is also seen to determine the percentage of gravel, sand, and mud fractions. At the time of 

sampling, water quality parameters were also measured. 

To determine the organic matter content in the sediment carried out by the procedure [3-

6]. Macrozoobenthos abundance was calculated using the formula [5-8] based on the number 

of individuals per unit area. The dominance index (D) is calculated using Simpson's formula 

[2-9]. To calculate macrozoobenthos’ diversity index (H’) based on the procedure [6-12]. As 

for the uniformity index, the criteria for the uniformity index assessment are between zero and 

one [7-15]. The relationship between the percentage of total organic matter in sediments and 

the abundance of macrozoobenthos is seen based on a simple linear regression analysis [39-49]. 

 

2. 1. Data analysis 

Next, the measured data is analyzed using the Shannon-Wiener index (H`), the diversity 

index (diversity index), uniformity index (E), dominance index (D) are calculated [2-11] With 

the following formula: 

 

a. Diversity Index (H')  

 

𝐻′ = −∑𝑝𝑖 ln 𝑝𝑖 

 

where:  

H': Diversity Index  
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pi : The abundance of a type obtained  

ni : Number of individuals in i-type   

N : Total Individual 
 

The Species Diversity Index describes the level of stability of a standing community. The 

higher the value of H', the more stable the forest vegetation community becomes. A community 

with an H' value of 1 is considered less stable (low species diversity). Assume the H' value is 

in the range of 1 to 2.  

It is said to be a stable community (medium species diversity) if the H' value is greater 

than 2, and it is said to be a highly stable community if the H' value is greater than 2. (species 

diversity) [2-3, 10-13]. Species diversity in an area is impacted by the number of species and 

total individuals for all species, according to [9-11]. 

 

b. Uniformity Index (E)  

 

𝐸 =
𝐻′

𝐻𝑚𝑎𝑥
 

 

where:  

E : Uniformity  

H’: Shanon-Wiener Index  
 

The uniformity index (E) shows the distribution pattern of the population of a species in 

a community, that is, evenly or not. If the value of E is higher, it indicates that the species in 

the community are increasingly spreading.  

E < 0.3 indicates that uniformity is classified as low. E = 0.3 – 0.6 indicates the uniformity 

of species is classified as moderate. E > 0.6 means that the uniformity of species is classified 

as high. The uniformity index is used to determine the even distribution of individuals among 

species in a habitat.  

This index shows the distribution pattern of the population of a species in a community, 

that is, evenly or not. If the uniformity value is relatively high, then the presence of each type 

of individual in a community is evenly distributed [14-18]. 

 

c. Type Dominance (D)  

 

𝜆 = ∑𝑃𝑖2   when   𝑃𝑖 = 𝑛
𝑁⁄  

 

where:  

λ : Simpson's Dominance Index 

n : Number of individuals per species 

N : Total individuals of species 
 

The Dominance Index is used to determine the concentration and distribution of dominant 

species. If the dominance is more concentrated in a species, the index value will increase, and 

vice versa. If several species dominate together, the dominance index value will be low [16-

19]. 
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3.  RESULTS AND DISCUSSION 

3. 1. Water Quality Parameters 

This study’s water quality parameters were current velocity, salinity, brightness, 

temperature, and pH. The average results of the measurement of water quality parameters are 

in Table 1. 

 

Table 1. Parameters of water quality in Sikakap waters. 

 

Parameters of water quality 
Station 

I II III IV V 

Current Velocity (cm/det) 16 17 17 18 19 

Salinity (‰) 23 20 25 24 25 

Brightness 75 75 45.7 25 50 

Temperature (°C) 28 27 28 28 29 

pH 8 8 7 7 8 

       Source: Field Data 
 

 

3. 2. Sediment Organic Material 

The average percentage of organic matter content ranges from 1.24% to 1.90%. The 

measurement of organic matter content can be seen in Table 2. The organic matter 

measurements at each station in Sikakap waters where the lowest organic matter content is at 

station 4, namely 1 .24%, and the highest organic matter content at station 5 is 1.90. The soft 

organic matter content at station 4 is influenced by the base substrate of this station having a 

gravel fraction where the gravel fraction accumulates less organic matter carried by water flow. 

The high organic matter content at station 5 is caused by the base substrate of this station having 

a sand fraction. Because sand accumulates more organic matter than gravel, the sand substrate 

has an air cavity, so the oxygen supply from the water column becomes smooth. The oxygen 

availability is relatively high [10-17]. 

 

Table 2. Sediment Organic Matter Content in Sikakap Waters. 

 

Station 
Sediment Organic Material 

Content (%) 
Mean 

1 

1.1 1.65 

1.89 1.2 1.76 

1.3 2.26 
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2 

2.1 1.44 

1.46 2.2 1.28 

2.3 1.67 

3 

3.1 1.24 

1.75 3.2 1.77 

3.3 2.23 

4 

4.1 0.71 

1.24 4.2 1.28 

4.3 1.73 

5 

5.1 2.26 

1.90 5.2 1.85 

5.3 1.58 

                    Source: Field Data 

 

 

3. 3. Sediment Faction 

Based on the analysis of the sediment fraction in Sikakap waters. Three sediment fractions 

were found: sand, mud, and gravel. The dominant sediment fraction is sand, covering stations 

1, 2, 3, and 5. In contrast, station 4 is dominated by the gravel fraction because this area is open 

water. The speed of tidal currents will result in larger sediments such as sand and gravel being 

able to survive. And settle. 

 

Table 3. Average Percentage of Sediment Fraction (%) at Each Station 

 

Station Gravel Sand Mud Sediment Type 

1 

1.1 5.40 70.20 24.39 Muddy Sand 

1.2 1.33 51.91 46.77 Muddy Sand 

1.3 1.80 91.75 6.45 Sand 

2 

2.1 0.89 94.96 4.15 Sand 

2.2 0.26 96.09 3.65 Sand 

2.3 0.13 94.59 5.28 Sand 
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3 

3.1 62.45 36.55 1.01 Sand 

3.2 33.87 64.21 1.92 Gravel Sand 

3.3 0.86 95.14 4.00 Sand 

4 

4.1 70.09 28.92 0.99 Sandy Gravel 

4.2 59.97 38.51 1.52 Sandy Gravel 

4.3 75.49 23.96 0.55 Gravel 

5 

5.1 1.11 93.77 5.11 Sand 

5.2 3.05 92.72 4.23 Sand 

5.3 2.60 95.49 1.91 Sand 

           Source: Field Data 

 

 

3. 4. Abundance of Macrozoobenthos 

There are 15 species of macrozoobenthos identified in Sikakap Waters consisting of 2 

phyla, namely Mollusca and Oligochaeta. This table shows two classes in the phylum Mollusca, 

namely Bivalvia 6 species and Gastropods 8 species. While the variety Oligochaeta only 

consists of the class Tubificidae. The most macrozoobenthos found in each research station was 

from the gastropod class. Class gastropods are usually found in various types of bare substrates. 

Gastropod adaptation to these multiple environments is generally characterized by differences 

in the shape of their shells and how they eat. This fact follows several research results [12-19], 

stating that gastropods have higher adaptability than other benthic animals. This fact is 

supported by a body structure, a conical shell that can reduce the power of waves and can 

relatively move and stick to the substrate in which they live. 

 

 

Table 4. Types of Macrozoobenthos in Sikakap Waters 

 

Phylum Class Species 

Mollusca Bivalvia 

Alasmidonta heterodon 

Pegias fabula 

Prolasmidonta 

Hemistena lata 

Gillia sp 

Cochliopa nograndeasis 
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Gastropoda 

Pyrgulopsis nevadensis 

Tryonia clathrata 

Parapodia 

Lyrodes douring 

Lymnaea stagnalis 

Bulimus tentaculatus 

Neoplanorbis tantillus 

Littoridina sp 

Oligochaeta Tubificidae Tubifex 

              Source: Field Data 

 

 

The average abundance of macrozoobenthos at each station ranged from 152 to 758 

individuals/cm2. The presence of organic matter can influence the high quantity at station 4. 

Besides organic matter, the lot of macrozoobenthos is also influenced by the bottom substrate 

of the waters.  

Sediment characteristics will affect the functional morphology and behavior of benthic 

animals. Benthic animals adapt according to the type of substrate. The type of substrate is the 

main factor controlling the distribution of benthos. The adaptation of benthic organisms to every 

kind of substrate is different.  

This substrate adaptation determines organisms' morphology, diet, and physiological 

adaptation to temperature, salinity, and other chemical factors. Aside from the type of substrate, 

the particle size of the sediment is also essential in determining the kind of marine benthic 

organism [17-24]. 

 

Table 5. Total Macrozoobenthos Abundance (Individual/cm2) at Each Station 

 

Sampling point 
Station 

1 2 3 4 5 

1 455 303 152 152 303 

2 152 455 303 758 455 

3 455 455 758 606 303 

Mean 354 404.33 404.33 505.33 353.66 

                    Source: Field Data 
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3. 5. Diversity Index, Dominance Index, and Uniformity Index 
 

A community is said to have high species diversity if the abundance of each species is 

high and vice versa low species diversity if there are only a few abundant species. The study 

results show that the diversity index of stations 1, 4, and 5 includes the criteria for low diversity, 

meaning that the number of individuals is not uniform and one species dominates. Meanwhile, 

for stations 2 and 3, the species uniformity index is 1, including the medium diversity criteria, 

meaning that the number of individuals for each species is uniform and no one dominates. This 

condition illustrates that the heavily polluted research area is thought to be caused by port 

activities that can affect water quality, waste disposal from residential areas, and industrial 

processing activities of the sago factory, which can cause pollution to these waters [2-3, 18-27]. 

 

Table 6. Average of Species Diversity Index (H') and Dominance Index (C)  

of Macrozoobenthos in Sikakap Waters 

 

 
Station 

1 2 3 4 5 

Diversity 0.31 1.17 1.45 0.91 0.63 

Dominance Index 0.85 0.46 1.97 0.63 0.69 

Uniformity Index 0.03 0.11 0.13 0.08 0.49 

                Source: Field Data  

 

 

The dominance index is used to obtain information about each habitat's dominant fish 

species in a community. If a specific type or species dominates the community, the dominance 

index value is close to one (1). If the dominance index is close to zero (0), then no species or 

species dominates [10-15]. The number of species present in a water sample will affect the 

dominance index, although this value is highly dependent on the number of individuals of each 

species [20-29]. 

The dominance index value at station 1 is 0.85. The provision that the index value is close 

to one (1) means that the community is dominated by one particular type or species. For station 

2, the dominance index value is 0.46, meaning that the dominance index value is close to zero 

(0), so no species or species dominate. Meanwhile, stations 3 (1.97), 4 (0.6321) and 5 (0.68) 

are the same as station 1. 

The Diversity Index is used to determine the biodiversity of the biota under study. Species 

diversity is a characteristic level within a community based on its biological organization, which 

can be used to describe the structure of its community. Diversity is high if the assembly 

comprises many species with the same or similar frequency. Conversely, if a community is 

composed of a few species and if only a few species are dominant, then the species diversity is 

low. The results of the calculation of the species diversity index (H') in Sikakap waters ranged 

from 0.03 to 0.49. [17-22] suggested that the uniformity index value (H') lies between zero and 

one. If the value of H' = 1, the waters are considered balanced, whereas if the value of H' is 

close to 0, the waters are deemed polluted [15-22].  
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Species diversity within a community is caused by several factors that can lead to the 

domination of plants (organisms) within the community, such as being composed of many 

species with the same or nearly the same species richness. There is a possibility. From the 

calculation results above, it can be concluded that if the species diversity of an area is low, the 

dominance of species diversity is high [30-37].  

Another anthropogenic factor known to cause widespread changes in benthic ecosystems 

is bottom trawling [2-10]. The physical disturbance caused by bottom trawling causes alteration 

in seabed morphology, damage or destruction of biota, etc., which ultimately leads to 

substantial, long-term changes in benthic community structure and food webs [2-3, 7-11, 14-

21]. High trawling intensity over long periods is known to reduce the abundance of larger and 

more common but vulnerable species (e. g. echinoderms) and lead to an increased quantity of 

small-sized, burrowing opportunists (e. g. Prionospio spp.) [2-3, 7-21]. The coast off the 

Sikakap Strait, between ~30–100 m depths, is an area with intense fishing activity, particularly 

bottom trawling for crustaceans and demersal finfishes. Over the study period (July 2021), there 

have been substantial changes in the fishery practices in the region, such as an increase in the 

number of mechanized trawlers and operations (e. g. from single-day to multi-day), as well as 

improved gear efficiency. 

 

 
 

Figure 2. Relationship between Sediment Organic Matter Content and Macrozoobenthos 

abundance 

 

 

The linear regression analysis of sediment organic matter content and macrozoobenthos 

abundance in Sikakap waters yielded a coefficient of determination (R2) of 0.107 and a 

correlation coefficient (r) 0.327 with the regression equation Y = 156.087+150.696X, indicating 

that the relationship between sediment organic matter content and macrozoobenthos abundance 

in Sikakap waters is fragile. This fact is because the substrate in this area is dominated by sand.  
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4.  CONCLUSIONS 

 

The environmental conditions of Sikakap Strait are still able to support macrozoobenthos 

life. Up to 15 species of the macrozoobenthos were found, consisting of two strains, the 

Mollusca and Oligochaetes. There were two classes in the phylum of Mollusca 6 species of 

bivalves and gastropods, 8 and 1 species of phylum class Oligochaete tubificidae. The diversity 

index (H') was low, and the number of individuals was not uniform. The dominance index (D) 

is close to 1, meaning that a specific type or species dominates the community. The relationship 

with the organic matter content in the waters showed weak and positive sense if the organic 

material increases, the abundance also increases. In the form of sand and fine sediment, the 

bottom of the water is an unfavorable living environment for benthos. Other factors that affect 

the abundance of macrozoobenthos are environmental factors, namely the incidence of light 

that affects the level of chemical elements such as water temperature, bare substrate, dissolved 

oxygen, and hydrogen ion (pH) content. The physicochemical properties of the aquatic 

environment, including. And nutrients and interactions. Species and the life cycle patterns of 

each species in the community. 
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