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Abstract. Plankton is a fundamental part of the waters, especially in coral reef ecosystems. This study aims 

to determine the abundance and diversity of plankton species, both phytoplankton, and zooplankton in the 

waters of Gosong Island, Southwest Aceh. This research was conducted in May 2021. Samples of plankton 
were collected from 4 sampling points with 4 replications. Phytoplankton consists of 51 species which are 

in 3 families, namely Cyanophyceae, Bacillariophyceae, and Dinophyceae. There are 17 species of 

zooplankton consisting of 7 families, namely Protozoa, Crustaceans, Urochordata, Polychaeta, Gastropods, 

Pelecypods, and Nematodes. The total abundance of phytoplankton ranged from 292,826 to 2,661,738 
cells/m3, while the total abundance of zooplankton ranged from 4,957 to 32,870 ind/m3. The composition of 

the presence found at the study site was found to be higher in Cyanophyceae than Bacillariophyceae and the 

lowest number was found in Dinophyceae. Zooplankton is found in large to low numbers in the Crustacea, 

Protozoa, Urochordata, Gastropod, Pelecypoda, Polychaeta, and Nematoda. This research is able to provide 
an initial description of diversity, abundance, and several biological indices for follow-up research. Gosong 

Island is an island that has coral reefs, so it is necessary to carry out routine monitoring related to the type 

and abundance of plankton regularly.  

1 Introduction 

Plankton is the base of marine food webs [1,2] and is a 

staple food source in coral reef ecosystems [1, 3]. In 

addition, the abundance of plankton has an important 

role in the trophodynamics and metabolism of reefs [4]. 

This role is very important for the sustainability of 

fisheries and marine life [2]. Waters rich in resources 

have a high fertility rate. This can be seen from the 

productivity of the waters, including the abundance and 

diversity of plankton [5]. 

The role of phytoplankton is very important because 

it carries out the process of photosynthesis to produce 

oxygen in the waters [6, 7]. Phytoplankton biodiversity 

is very important for ecosystem stability and marine 

biogeochemistry [8], they are involved in trophic and 

biogeochemical dynamic and recruitment processes [3]. 

Phytoplankton grazing is an important component in 

benthic-pelagic connections on coral reefs [9]. In 

addition, phytoplankton is also a biological carbon 

pump, this is the physiological walk-on-part of 

phytoplankton and community structure [10]. The major 

concern is that phytoplankton is the basis of marine food 

webs and a fundamental food source in coral reef 

ecosystems [1]. 

In addition to phytoplankton, zooplankton also plays 

a role in coral reef ecosystems. Its important assignment 

is as part of the dynamic trophic [11]. According to [12] 

 
*Corresponding author: ananingtyas.s@gmail.com 

zooplankton has a close relationship with coral reef food 

webs and is a source of food for corals. Even [13] stated 

that most of the zooplankton live on coral reefs. As a 

food source, zooplankton is consumed by corals as they 

pass through coral reefs [14, 11]. 

 Gosong Island is located in Susoh District, 

Southwest Aceh Regency, and is one part of the KKPD 

(Regional Water Conservation Area) of Southwest 

Aceh. Southwest Aceh Regency was declared a regional 

waters conservation area through the Aceh Governor's 

Decree Number 523/1297/2018 in the form of Water 

Nature Reserve (SAP). Based on Government 

Regulation No. 60 of 2007, Water Nature Reserve is a 

water conservation area with certain characteristics to 

protect the diversity of fish species and their 

ecosystems. As a marine conservation area, Gosong 

Island has a large coral reef ecosystem potential that can 

be found almost around the island. 

The waters of Southeast Asia have very diverse 

habitats, including coral reefs, so that research on the 

abundance and composition of zooplankton is very 

likely to be carried out for extensive studies [15]. In 

addition, little is known about the diversity of plankton 

in the water column around coral reefs [16]. This reason 

strengthens the initial studies related to plankton in this 

area. Research about the diversity, abundance, and 

composition of plankton on Gosong Island has never 

been done before. Therefore, it is necessary to conduct 
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preliminary research on the diversity of marine plankton 

on Gosong Island, Southwest Aceh. 

 

 

2 Material and Methods 

2.1 Study area 

Samples were collected from four stations (Figure 1) on 

Gosong Island, Southwest Aceh. Station 1 (St 1) was 

located in 096ᵒ49’39.2"E and 03ᵒ41’48.5"N, station 2 

(St 2) in 096ᵒ49’29.33"E and 03ᵒ41’52.87"N, station 3 

(St 3) 096ᵒ49’37.3"E and 03ᵒ41’45.5"N, and station 4 

(St 4) were situated in 096ᵒ49’33.09" E and 03ᵒ4’54.91" 

N. 

 

Fig. 1. Sampling station in Gosong Island, Southwest Aceh 

2.2 Plankton sampling and identification 

The sample was collected in May 2021. Plankton 

collection is carried out once at each station with four 

replications. One hundred litters of seawater from each 

station were filtered by using a plankton net with a 30 

μm mesh size. Samples were preserved in a 100 ml 

plastic bottle by 1 ml of Lugol. 1 ml of preserved 

samples was used for identification and counting on a 

Sedgwick Rafter Counting using a binocular microscope 

Nikon Eclipse 100. The species were identified in 

Aquatic Productivity Laboratory, Department of 

Aquatic Resources, Faculty of Fisheries and Marine 

Science, Teuku Umar University. Identification of 

plankton based on [17]. An abundance of plankton 

refers to [18]. The diversity index (H’) and evenness (E) 

of marine plankton in Gosong Island were determined 

based on the Shannon-Weaner Index and the dominance 

(D) index was approach with Simpson's index. 

3 Result and Discussion 

3.1 Plankton Compossition 

The results of the analysis showed that the study site had 

51 phytoplankton species consisting of 3 classes, 

namely Cyanophyceae (2 species), Bacillariophyceae 

(38 species), and Dinophyceae (11 species) (Table 1). 

The three classes found in the research location are 

lower than the studies conducted in the eastern waters of 

Aceh, namely 5 classes with 56 species [19]. Of the 3 

classes found at the research site, Bacillariophyceae is a 

class with a diverse number of species, namely 38 

species. This shows that this class is abundant based on 

its type. While the Dinophyceae and Cyanophyceae 

classes appear less. 

Based on the type, there were 19 species found at all 

stations, namely: Trichodesmium sp., Amphora sp., 

Asterionella sp., Bacillaria sp., Bacteriastrum sp., 

Biddulphia sp., Campylodiscus sp., Chaetoceros sp., 

Climacosphenia sp., Coscinodiscus sp., Fragilaria sp., 

Licmophora sp., Navicula sp., Nitzschia sp., 

Rhabdonema sp., Ceratium sp., Dinophysis sp., 

Orinthocercus sp., and Peridinium sp. On the other 

hand, some species were only found at one particular 

station, including Richelia sp., Achnanthes sp., 

Amphiprora sp., Asteromphalus sp., Cyclotella sp., 

Ditylum sp., Hyalodiscus sp., Lauderia sp., Mostogloia 

sp., Skeletonema sp., Gymnodinium sp., Gonyodoma sp., 

and Pyrocystis sp. 

Table 1. Phytoplankton diversity in Gosong Island, 

Southwest, Aceh 

No Genus/Station 1 2 3 4 

CYANOPHYCEAE 

1 Richelia sp. + - - - 

2 Trichodesmium sp. + + + + 

BACILLARIOPHYCEAE 

3 Achnanthes sp. - - + - 

4 Amphiprora sp. - + - - 

5 Amphora sp. + + + + 

6 Asterionella sp. + + + + 

7 Asterolampra sp. - - + + 

8 Asteromphalus sp. - + - - 

9 Bacillaria sp. + + + + 

10 Bacteriastrum sp. + + + + 

11 Biddulphia sp. + + + + 

12 Campylodiscus sp. + + + + 

13 Chaetoceros sp. + + + + 

14 Climacosphenia sp.  + + + + 

15 Cocconeis sp. + + - + 

16 Coscinodiscus sp. + + + + 

17 Cyclotella sp. - - - + 

18 Diatom sp. + - + + 

19 Diploneis sp. - + + + 

20 Ditylum sp. + - - - 

21 Fragilaria sp. + + + + 

22 Hemiaulus sp. - - + + 

23 Hyalodiscus sp. - - - + 

24 Lauderia sp. - + - - 

25 Leptocylindrus sp. + + - - 

26 Licmophora sp. + + + + 

27 Melosira sp. - + + + 

28 Mostogloia sp. - - - + 

29 Navicula sp. + + + + 

30 Nitzschia sp. + + + + 

31 Pinnularia sp. + + - - 

32 Pleurosigma sp. - + + + 

33 Podocystis sp. - + - + 
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34 Rhabdonema sp. + + + + 

35 Rhizosolenia sp. + + - + 

36 Skeletonema sp. + - - - 

37 Surirella sp. - + + + 

38 Thalassionema sp. - + - + 

39 Thalassiothrix sp. + + + - 

40 Triceratium sp. + + + + 

DINOPHYCEAE 

41 Ceratium sp. + + + + 

42 Dinophysis sp. + + + + 

43 Diplopsalis sp. + + + - 

44 Gymnodinium sp.  - + - - 

45 Gonyodoma sp. + - - - 

46 Orinthocercus sp. + + + + 

47 Peridinium sp. + + + + 

48 Podolampas sp. - + + + 

49 Prorocentrum sp.  + + + - 

50 Pyrophacus sp. + + - - 

51 Pyrocystis sp. - + - - 

 

Cyanophyceae class is a type of class that is only 

composed of 2 species and one of them is found in all 

stations, namely Trichodesmium sp., although the 

number of species in the research location is only a few, 

it needs attention. Trichodesmium sp. including 

Cyanobacteria species based on [20] have a role in 

photosynthesis and nitrogen fixation in lakes and seas. 

In addition, the genus Trichodesmium is a major source 

of marine nitrogen and the nitrogen cycle [21] but has 

the potential to cause blooms [20]. 

Bacillariophyceae (Diatom) is the class with the 

highest number of species found in the study area. 

Several studies have shown that this class is indeed 

found with various species in marine [22,23], has an 

important ecological role [21], and contributes 

remarkably to total global primary [24, 25]. The most 

common species found from several reports illustrate 

that this species is dominantly found [26, 27]. The result 

of the new research the phytoplankton diversity of this 

community is influenced by geographical factors that do 

not depend on environmental conditions [28]. 

The types of zooplankton found in Gosong Island 

were 26 species consisting of 7 Groups, namely 

Protozoa (11 species), Crustacea (10 species), 

Urochordata, Gastropods, Pelecypoda, Polychaeta, and 

Nematoda 1 species each (Table 2). The number of 

species found in the study area was less than the results 

of research in aquaculture areas [29] and seagrass 

habitats [30]. Table 2 shows some types of zooplankton 

found at all stations 

are Stenosemella sp., Nauplius (stadia), Oithona sp., 

and Paracalanus sp.. Some types of zooplankton are 

also found only at certain stations including 

Didinium sp., Favella sp., Leprotintinnus sp., Protorha

bdonella sp., Corycaeus sp., Temora sp. Larva 

Pelecypoda, Larva Polychaeta, and Nematoda.  

Several types of zooplankton from the Protozoa 

group found at the research site can be key species in an 

ecosystem. This is in line with the opinion [31] which 

states that Stenosemella nivalis, S. ventricosa, 

and Tintinnopsis sp. are key species in the Northern 

Adriatic Sea and the loss of this species is a sign of 

structural changes in the planktonic system. 

 

Table 2. Zooplankton diversity in Gosong Island Southwest, 

Aceh. 

 

3.2 Abundance and Structure Community 

The results of the analysis of community structure 

(Table 3) show conditions of abundance, diversity 

index, uniformity, and dominance in the waters around 

Gosong Island. The highest abundance of phytoplankton 

was found at station IV, which was 2661738 cells/m3. 

The highest abundance by species at the study site was 

Cyanophyceae: Trichodesmium sp. (1436706.5 

cell/m3), Bacillariophyceae: Rhabdonema sp. (101217.3 

cell/m3), Chaetoceros sp. (18510.74 cell/m3), 

and Nitzchia sp. (17888.6 cells/m3), Biddulphia sp. 

(9152.2 cell/m3), Licmophora sp. (8413.1 cell/m3) and 

Dinophyceae: Ceratium sp. (13554.2 cell/m3) and, 

No Genus/Station I II III IV 

PROTOZOA 

1 Codonellopsis sp. + + - + 

2 Didinium sp. + - - - 

3 Favella sp. + - - - 

4 Globigerinoides sp. - - - + 

5 Globorotalia sp. - + + + 

6 Leprotintinnus sp. - + - - 

7 Pleurspis sp. + + - - 

8 Protorhabdonella sp. + - - - 

9 Rhabdonella sp. + + - - 

10 Stenosemella sp. + + + + 

11 Tintinnopsis sp. + + + - 

CRUSTACEAE 

12 Acrocalanus sp. + + - - 

13 Corycaeus sp. - + - - 

14 Euterpina sp. + - + + 

15 Microsetella sp. + + - + 

16 Nauplius (stadia) + + + + 

17 Oithona sp. + + + + 

18 Oncaea sp. + + - - 

19 Paracalanus sp. + + + + 

20 Temora sp. - + - - 

21 Tigriopus sp. - - + + 

UROCHORDATA 

22 Oikopleura sp. + + - - 

GASTROPODA 

23 
Larva Gastropoda 

(sp1) + + - + 

PELECYPODA 

24 
Larva Pelecypoda 

(sp1) + - - - 

POLYCHAETA 

25 
Larva Polychaeta 

(sp1) - + - - 

NEMATODA 

26 Nematoda (sp1) - - - + 
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and Peridinium sp. (5489.1 cells/m3). Forty-three other 

species have lower abundances. High abundance 

of Trichodesmium sp. presumably because the time of 

sampling is approaching the transition season so that its 

presence dominates. This condition is reinforced by the 

opinion of [32] which states that the abundance and 

distributionof Trichodesmium thiebautii and 

Trichodesmium eryhtraeum dominates the transition 

season. In addition, the abundance of phytoplankton is 

also influenced by the availability of nutrients, and 

nitrate enrichment can have an impact on the growth 

potential and large biomass accumulation [33].  

Rhabdonema sp. is the second most abundant 

species, including the Tablelariaceae family of the 

Bacilliaophyceae class. This species is an epilithic 

diatom, apart from this type, there are also other epilithic 

diatoms with high waste, namely Licmophora sp. Both 

can be found abundantly in shallow areas or deep sites 

[34]. Other species found in abundance 

were Biddulphia sp., and Chaetoceros sp. this species is 

often found in abundance in several locations [35, 19]. 

The abundance, Diversity, Evenness, and Dominance 

index of Plankton in Gosong Island is presented in Table 

3. Phytoplankton have an average diversity index is 

1.03, the evenness index is 0.33 and the dominance 

index is 0.64. This value description shows an indication 

of the dominance of the presence of certain species. The 

diversity index at the study site is higher when compared 

to the Gerupuk Bay area, West Nusa Tenggara, 

Indonesia [35].  

The highest abundance of zooplankton reached a 

value of 32.870 ind/m3 with an average diversity index 

of 1.4, evenness 0.64, and dominance 0.48. Zooplankton 

abundance was higher than zooplankton abundance in 

Lawas seagrass habitat, Sarawak, Malaysia [30].  

However, it is lower than research in East Yapen Papisir 

water, Papua [36], Gulf of Aqaba, and Northern Red Sea 

[37]. The abundance and distribution of zooplankton are 

strongly influenced by currents [38]. The zooplankton 

diversity index on Gosong Island is lower than the 2018 

study by [34] which reached 3.35 and [39], which 

reached 2.4-2.6. The index of uniformity and dominance 

of the zooplankton community describes a fairly good 

condition. 

The relationship between phytoplankton and 

zooplankton is seen descriptively based on the results of 

the analysis, so there is a relationship between the 

presence of phytoplankton and zooplankton at each 

station. The linkage relationship is illustrated by if the 

number of phytoplankton is low, the zooplankton is also 

low. This shows that the abundance of zooplankton is 

influenced by the abundance of phytoplankton. In 

addition, the low number of zooplankton species can be 

caused by a lack of food sources in the waters. The 

adaptation made by zooplankton when there is a 

shortage of food is to look for other food alternatives. 

For example, Copepoda mentioned will consume 

terrigenous detritus as an additional food source when 

the number of phytoplankton is limited [40]. 

Table 3. Abundance, Diversity, Evenness and Dominance 

index of Plankton in Gosong Island Southwest, Aceh. 

St 

Plankton 

Abundance  
Diversity 

(H') 

  

Evennes

s  (E) 

Dominance 

(C) 

I 

Phytoplankton 

(sel/m
3
) 

2545782 0.53 0.18 0.82 

II 1052172 1.32 0.41 0.55 

III 292826 1.50 0.50 0.45 

IV 2661738 0.75 0.23 0.74 

I 

Zooplankton  

(ind/m
3
) 

29,544 1.39 0.63 0.40 

II 16,695 1.36 0.66 0.44 

III 4,957 0.93 0.80 0.48 

IV 32,870 0.87 0.48 0.59 

 

The composition of the presence of plankton is 

presented in figures 2 a and b. Figure 2a illustrates that 

the abundance of phytoplankton in the Cyanophyceae 

class is higher than that of Bacillariophyceae and 

Dinophyceae. This composition is different from some 

published research results, such as the results of research 

by [41] in the Bali Strait, it was found that the 

composition of Bacillariophyceae offshore reached 85% 

and nearshore reached 78%. Likewise, the results of 

research by [19] in the coastal water of Lubuk Damar 

Aceh Tamiang found that the composition of 

Bacillariophyceae reached 85%. 

The percentage of the various classes sorted largest 

to smallest: Cyanophyceae> Bacillariophyceae> 

Dinophyceae. The most common class of phytoplankton 

was Cyanophyceae with 87.89% (Fig. 2a). 

Trichodesmium sp. from Cyanophyceae was recorded as 

a dominating species at each station. Phytoplankton 

dominance by Trichodesmium sp. need to be careful 

because it can cause blooms of Trichodesmium sp. 

which is harmful to other organisms and disturbs the 

balance of the ecosystem. 

 

 
 

 
Fig. 2. Abundance of phytoplankton (a) and zooplankton (b) 

in Gosong Island water 
 

Cyanophyceae

88%

Bacillariophyceae 

10% Dinophyceae …
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Protozoa
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b
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The difference in class composition at different 

locations is thought to be due to different environmental 

conditions or the availability of nutrients to support the 

survival of certain phytoplankton. This is in line with the 

opinion of [42] which states that high abundance is due 

to greater adaptation to the environment compared to 

other classes. Figure 2b shows the composition of 

zooplankton with a balanced composition of 

Crustaceans and Protozoa while other species are less 

than 2%. The large composition of Crustacea and 

Protozoa classes is caused by the abundance of Nauplius 

(stadia) and Codonellopsis sp. Zooplankton 

composition comprised Crustacea> Protozoa> 

Urochordata> Gastropoda> Pelecypoda> Polychaeta> 

Nematoda. The most common groups found were 

Crustacea (48.67%) and Protozoa (48.62%). [43] said 

that overall, crustaceans dominate marine zooplankton. 

The abundance of crustacean groups is due to the species 

constituting crustaceans having a wide distribution of 

species because they can adapt to extreme 

environmental conditions [44]. The large abundance of 

crustacean species in the study area is the same as the 

results of research in Est Yapen Papisir water, Papua 

[36]. 

The different composition of each type of plankton 

is influenced by several factors, including the 

availability of food sources and environmental 

conditions. Because the availability of resources, in this 

case, is nutrition will explain the variation in biomass, 

productivity, and species richness, this is because each 

species has a monopoly on the availability of resources 

in the food web and the environment in this case is food 

quality and toxicity [45]. The composition of plankton 

species formed according to [46] plays a key role in the 

ongoing functioning of the ecosystem. This is due to the 

ecological and biological differences of phytoplankton 

characteristics that can be used as an assessment of 

ecosystem conditions [1]. Protecting the ecosystem is 

due to the dynamic and trophic relationship between 

different groups in this case phytoplankton-

zooplankton-fish [47]. 

4 Conclusion 

Phytoplankton composition consists of Cyanophyceae, 

Bacillariophyceae, and Dinophyceae. The most 

common class of phytoplankton was Cyanophyceae 

with 88%. Trichodesmium sp. was dominant at each 

station. Zooplankton consists of Crustacea, Protozoa, 

Urochordata, Gastropods, Pelecypoda, Polychaeta, and 

Nematoda. The most common groups of zooplankton 

found were Crustacea and Protozoa. The abundance of 

phytoplankton was higher than Zooplankton. The results 

of the study of marine plankton in the waters of Gosong 

Island which is a very important coral reef area because 

it is a food source. The abundance of phytoplankton in 

the study area will support the existence of zooplankton. 

Both can support the sustainability of coral in the area. 

So that it becomes a dynamic relationship between 

phytoplankton-zooplankton-coral reef. This initial 

research is the basis for conducting a more in-depth 

study of the relationship between the diversity of 

plankton species and the coral reef communities. 
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