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ABSTRACT                                                                                                                                      

This study aims to determine the aspects of abundance, diversity, uniformity and dominance of 

plankton in the waters around the Lantebung mangrove ecotourism area, Makassar City. The study 

used a survey method. Plankton sampling was carried out using a 25-micron plankton net. Each 

sample bottle was labeled based on the sampling location and analyzed in the laboratory. Plankton 

sample testing consists of the number, abundance, diversity, uniformity, and dominance of 

plankton. The plankton data obtained are then processed and analyzed with descriptive analysis. 

The results of the study showed that the number, abundance, diversity and dominance of plankton 

at all observation stations were classified as low or small and the highest was in the plankton type 

Rhizosolenia sp. Meanwhile, the highest uniformity of plankton species was at station 1 (ST 1), 

namely 0.078453, and the lowest was at station 2 (ST 2), namely 0.052748.  
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INTRODUCTION 

Lantebung Mangrove Ecotourism is one of the ecotourism destinations in the city of Makassar, Indonesia, which is widely visited 

by people for its beauty and mangrove forest destination. The Lantebung Mangarove Tour is the result of cooperation between the 

government and the community for planting mangroves with the aim of achieving sustainable mangrove conservation in the area 

which supports tourism activities. However, by opening it to the public, this area will require more attention regarding the carrying 

capacity of the area. Therefore, this area is surrounded by mangrove forests and surrounding waters, so it is deemed necessary to 

conduct a study regarding the condition of plankton in the surrounding waters. 

Plankton are aquatic organisms whose presence can be an indicator of changes in the biological quality of river waters (Manalu and 

Harahap, 2017). Plankton are organisms that live in the sea water column, and their movements follow the current (Lubis et al., 

2023). Plankton is an important biological component because it is part of the food cycle chain in aquatic environments (Mulyawati 

et al. 2019). Plankton are tiny organisms that live floating in the water column and have weak swimming abilities. Plankton can be 

divided into two large groups, namely phytoplankton and zooplankton (Nybakken, 1998). As primary producers, phytoplankton 

have the ability to utilize sunlight as a source of energy in their life activities, while zooplankton act as primary consumers by 

utilizing energy sources produced by primary producers (Tambaru et al., 2014). 

Nontji (2008) stated that plankton are creatures (plants or animals) that live floating, drifting, or hovering in water with very limited 

swimming ability so that they are always carried away by the current. Plankton, both phytoplankton and zooplankton, have an 

important role in aquatic ecosystems because plankton are food for various other types of animals (Heriyanto, 2012). Phytoplankton 

are microscopic plankton that are autotrophic or fulfill their life needs by utilizing inorganic nutrients through the process of 

photosynthesis (Yuliana & Ahmad, 2017). Phytoplankton can be used as an indicator of the category of water fertility or as an 

indicator of polluted or unpolluted waters (Basmi, 1995). 

Fertile phytoplankton are generally found in waters around river mouths or in offshore waters where upwelling occurs (Heriyanto, 

2012). Phytoplankton, as primary producers in waters, have an important role as a food source for marine organisms. In addition to 

being a primary producer, phytoplankton is one of the parameters of the fertility level of a body of water (Syafriani and Apriadi 
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2017). Phytoplankton also affects the existence of zooplankton, because phytoplankton is a food source for zooplankton 

(Khuantrairong and Traichaiyaporn, 2008). Saito et al. (2009) explained that the relationship between zooplankton can be seen from 

the predation process (grazing) on phytoplankton, which then also functions as a link with biota at the trophic level above it, such 

as fish larvae and juveniles. 

In oceanic ecosystems, the predator-prey or top-down relationship between zooplankton and phytoplankton is an important biotic 

interaction factor that can influence the community structure of both (Abmus et al., 2009). Rahmawati et al. (2021) Primary 

productivity is input from land in the form of organic nutrients that will trigger phytoplankton growth, especially in coastal areas. 

In aquatic ecosystems, most of the primary productivity of water is carried out by phytoplankton, and more or less all primary 

producers in the sea come from phytoplankton (Parson et al. 1984). In addition, zooplankton has a function as secondary productivity 

as a direct consumer of phytoplankton and is important in the transfer of energy through the food chain. Zooplankton consists of 

true plankton (holoplankton) and temporary plankton (meroplankton) (Afif et al. 2014). 

In line with the development of ecological conditions of a nature reserve conservation area in the future, there will be changes in 

the composition of biota so that there will be changes in ecological structure and function (Anggara et al., 2017). The abundance, 

diversity, and dominance of plankton in waters can be used as indicators of whether the waters are still in good condition or have 

experienced disturbances (Romimohtarto & Juwana 2001). The availability of plankton diversity data can be used to predict the 

biota that may be associated so that management and protection of conservation areas can be carried out more comprehensively 

(Colchester 2009). 

 

MATERIALS AND METHODS 

This research was conducted from April to June 2024 and was located in the Lantebung ecotourism area of Makassar City, where 

plankton testing was carried out at 3 stations (ST), namely: 

▪ Station 1 is located in the southern part of the ecotourism area, where facilities such as toilets and tourist spots are available at 

this station, and currently many new mangroves have been planted as a result of collaboration between students and local 

residents. 

▪ Station 2 is located in the northern part of the Lantebung mangrove ecotourism area and is the main spot for tourism because 

the area is larger than the spot area at station 1. 

▪ Station 3 is located on the outside of the Lantebung Mangrove Ecotourism, which is the main road to access tourist spots, and 

along this station it is very common to see the activities of local residents, especially in the morning and evening when residents 

who work as fishermen do a lot of activities.  

This study used a survey method by taking water samples at the research location. Water samples were filtered using a 25 micron 

plankton net, then observed in the laboratory using a microscope. Plankton samples were then placed in sample collection bottles 

and given a preservative in the form of lugol and then taken to the laboratory for analysis. Each sample bottle was labeled based on 

the sampling location (Dewanti et al., 2018; Rinaldi et al., 2024). Plankton sample testing consists of the number, abundance, 

diversity, uniformity, and dominance of plankton. The data that has been collected is then processed and analyzed with descriptive 

analysis. 

Number of plankton 

Plankton counts were calculated directly under a microscope using a Sedgwick Rafter and a hemocytometer. 

Plankton abundance 

Plankton abundance is calculated using the formula (APHA 2017), namely: 

N = 𝑛 𝑥
A

B
𝑥 

C

D
 𝑥 

1

E
 

Where:  

N = Total number of plankton (ind/liter) or (cells/liter)  

n = Individual average per number of visual fields  

A = Cover glass area  

B = Area of one field of view  

C = Filtered water volume (ml) 

D = Volume of 1 drop under the cover glass (ml)  

E = Volume of filtered water (liters) 

The range of phytoplankton abundance (ind/L) according to Raymont (1963) is as follows: 

Oligotrofik  = 0–2000 (Very low fertility)  

Mesotrofik  = 2000–15000 (Medium fertility)  

Eutrofik  = >15000 (Fertile Waters) 
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Where:  

E  = Uniformity index of species  

H’  = Species diversity index  

H’max  = Ln N (N= total number of individuals)  

Indicators according to Krebs (1985):  

E < 0,4  = Low category  

0,4 < E < 0,6  = Medium category  

E > 0,6  = High category 

Diversity of plankton 

Species diversity is calculated by calculating the Shannon–Weiner species diversity index (H’) (Puspita, 2017). The formula is as 

follows: 

H′ = − ∑ Pi Ln, where Pi =  
Ni

N
  

Where:  

H’ = Diversity Index  

Ni = Number of cells of species to-i 

N  = Total cell count 

According to Dewanti et al., (2018), the range of diversity values can be classified as follows: 

H’ < 1       = Small diversity 

1 ≤ H’ ≤ 3 = Medium diversity  

H’ > 3       = High diversity 

Uniformity of plankton 

Uniformity is calculated using the Shannon-Wiener formula (Odum, 1993) as follows: 

𝐸 =
𝐻′

𝐻𝑚𝑎𝑘𝑠
 

Where:  

E  =  Uniformity index  

H’  =  Shannon Wiener diversity index  

Hmaks  =  LnS (maximum diversity index)  

S  =  Number of genera discovered 

Dominance of plankton 

To calculate the plankton dominance index in waters, Simpson's formula (1949) is used as follows: 

 

Where:  

C = Simpson's dominance index  

ni = Total number of individuals of type to-i  

N = Total individuals of all types 

Simpson's dominance indicator (C):  

0 < C ≤ 0,5   = Low dominance  

0,5 < C ≤ 0,75  = Medium dominance  

0,75 < C ≤ 1,00= High dominance 

The data obtained were then processed and analyzed using descriptive analysis. 

 

RESULTS AND DISCUSSION 

Number of plankton 

Makmur et al. (2012) also stated that the phytoplankton population always experiences fluctuations in composition and quantity due 

to differences in water quality (especially nutrients), also due to grazing by zooplankton and herbivorous fish and accumulation of 

toxic metabolic waste. Figure 1 shows that the highest number of plankton is in the plankton type Rhizosolenia sp. 
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Figure 1. Number of plankton at the research location 

 

Abundance of plankton 

Water fertility can be determined from the large amount of phytoplankton abundance. Water productivity can also describe the 

presence of phytoplankton species as primary producers (Lubis et al., 2023). Its abundance in waters will be influenced by 

environmental parameters including water quality and physiology (Winarti and Harahap, 2021). Riyantini et al. (2020) explained 

that the abundance of zooplankton species can be used as a bioindicator to see the level of fertility in waters. Figure 2 shows that 

the abundance of plankton for all stations (ST) is highest in the plankton type Rhizosolenia sp., but overall, the abundance of plankton 

at all observation stations is classified as low or small (oligotrophic). 

The results of Dewanti et al.'s (2018) research, which used principal component analysis (PCA), showed that the parameters that 

greatly influenced phytoplankton abundance were turbidity, nitrate, phosphate, salinity, pH, and temperature. Abundance values 

can also be influenced by habitat tendencies and food availability (Subagio et al., 2014). Sulastri et al. (2008) explained that there 

is a relationship between land use, water quality, and phytoplankton abundance in a body of water. In nearshore waters, the nutrient 

content is higher because it receives input from river estuaries and from activities on land, whereas in offshore waters, which are in 

the open sea, the nutrient content is low (Wulandari, 2011). 

 
Figure 2. Plankton abundance at the research location 

 

Diversity of plankton 

Species diversity is a parameter that is commonly used to determine the condition of a particular community. This parameter 

characterizes the species richness and balance in a community (Pirzan, 2008). The diversity of plankton species is a mathematical 

depiction that can describe the structure of life and can facilitate the analysis of information about the types and quantities of plankton 

(Rahmatullah et al., 2016). Figure 3 shows that the diversity of plankton for all stations (ST) is highest in the plankton type 

Rhizosolenia sp. 
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According to Deni et al. (2019), the diversity of this species can be influenced by environmental conditions. If the environmental 

conditions are good, then the diversity of the species is higher (Wijaya et al., 2022). According to Krebs (1998), if the H' value <1, 

it is stated that the diversity value is small and the stability of the community in the waters is low. Higher phytoplankton diversity 

indicates that the aquatic ecosystem at the research location is still relatively stable, with the number of phytoplankton species as 

the main producers being higher than zooplankton as the main direct consumers of phytoplankton (Oktavia et al., 2015). Stable 

waters with high phytoplankton diversity allow for the presence of more biota at higher trophic levels so that aquatic productivity 

will also increase (Anggara et al., 2017). According to Veronica et al. (2014), waters with low fertility levels have plankton densities 

of less than 104 ind/L, moderate fertility is higher than 104 ind/L, and very high fertility is above 107 ind/L. Plankton with densities 

above 107 ind/L is called blooming. 

 
Figure 3. Plankton diversity at the research location 

Uniformity of plankton 

Figure 4 shows that the highest plankton species uniformity was at station 1 (ST 1), namely 0.078453, and the lowest was at station 

2 (ST 2), namely 0.052748. Plankton uniformity in this study was lower than the results of previous studies, such as research in the 

Siak River Estuary by Amri et al. (2020), where the uniformity index was 0.833–0.976 with a high category, and research in the 

Kramat Village Estuary, Bangkalan Regency, by Triawan and Arisandi (2020), which obtained a uniformity index of 0.669–0.900 

with a high category. The high uniformity index indicates that the distribution of individual species in each location is evenly 

distributed (Nazar et al., 2024). 

According to Heip et al. (1998), 1≤H≤3 indicates moderate species diversity, sufficient water productivity, fairly balanced ecosystem 

conditions, and moderate ecological pressure. Suwandana et al. (2018) showed that a high uniformity index value indicates that 

each biota has the opportunity to utilize the nutrients available in the waters simultaneously, although the nutrient content in the 

waters is limited. To increase productivity, the stability of the aquatic ecosystem is needed, for example, in terms of the availability 

of food and oxygen so that the supporting components of aquatic biota are maintained (Anggara et al., 2017). 

 
Figure 4. Plankton uniformity at the research location 
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Dominance of plankton 

Plankton dominance index analysis is used to see whether or not a type of plankton dominates a type of plankton population 

(Rahmatullah et al., 2016). Index values approaching 1 indicate high dominance, and conversely, index values approaching 0 

indicate low dominance or no dominant species (Krebs, 1978). Figure 5 shows that the plankton dominance for all stations (ST) is 

highest in the plankton type Rhizosolenia sp. The highest plankton dominance value in this study was 0.621052632 and was higher 

than the results of previous studies conducted in the Porong River Estuary, Sidoarjo, by Setyowardani et al. (2021) with a range of 

0.14–0.18 and research in the Siak River Estuary by Amri et al. (2020) with a range of 0.08-0.42. The dominance index category at 

several locations and this research location is categorized as a low dominance index. This shows that at the research location there 

is no dominant plankton species, this is followed by a high uniformity index value (E) (Mahipe et al., 2017). A dominance index 

value <0.5 indicates that there are no dominant species in the aquatic environment (Munthe et al., 2012). 

 
Figure 5. Plankton dominance at the research location 

 

CONCLUSION 

The number, abundance, diversity, and dominance of plankton in all observation stations were highest in plankton of the 

Rhizosolenia sp. Plankton abundance in all locations was generally classified as oligotrophic or very low fertility, although there 

were plankton with abundance above 2500. The plankton diversity index is also relatively small because it is below one. Plankton 

uniformity is low. The highest plankton type uniformity is at station 1 (ST 1), which is 0.078453, and the lowest is at station 2 (ST 

2), which is 0.052748. The level of plankton dominance for all observation stations is generally low. 
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