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This study was aimed to determine the eating habits of Faunus (F.) ater based on 

gastric contents analysis to determine the type of food that F. ater likes and to 

determine the eating habits of F. ater based on the length class, carried out in the 

Bale and Reuleung rivers. Sampling was carried out once and 150 samples of F. ater 

were examined. The data obtained were analyzed for variance followed by Duncan's 

double-spaced test at 5% level to determine the eating habits of F. ater. The types of 

food found in the digestive tract were identified by matching the picture with the 

book. The results of the analysis of gastric contents from 150 samples of F. ater 

found 3 types of food, namely Amphisolenia sp., Parafavella sp. and 

Nannochloropsis sp. The frequencies of Parafavella sp. and Nannochloropsis sp. 

recorded in the F. ater hull of the two rivers showed no significant difference, 

namely 12.9% for Krueng Bale:13.1% for Krueng Reuleung and 87.1% for Krueng 

Bale and 86.86% for Krueng Reuleung. Analysis of the F. ater length class on the 

food occurrence frequency index showed that there were 8 F. ater length classes for 

the two rivers observed. In general, at each length of food class F. ater was 

dominated by Nannochloropsis sp. and Paravafella sp. The results of the analysis of 

gastric contents in 300 samples of F. ater in Krueng Bale and Reuleung found three 

types of food, namely Amphisolenia sp., Parafavella sp. and Nannochloropsis sp. 

The percentage value of the frequency of eating occurrences of F. ater showed 

Nannochloropsis sp. the highest compared to other types of food, while the lowest 

frequency of eating was Amphisolenia sp. There are eight length classes of F. ater 

class for the two rivers observed. In conclusion, at each length of food class F. ater 

was dominated by Nannochloropsis sp. and Paravafella sp. 
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INTRODUCTION 

 

Aceh Besar is one of the districts in Aceh Province that 

has the potential for large inland public waters (PUD), 

including rivers such as Krueng Leupung, Krueng Raba, 

Krueng Aceh, Krueng Reuleung and Krueng Bale. 

According to Sarong et al. (2015), several 

macrozobenthic species were identified in Krueng 

Reuleung Leupung District, Aceh Besar Regency. 

Among the identified species, Faunus ater, often 



Agustina et al 

 78 

consumed by people in Aceh Besar. In another study, 

about 17% of the macrozobenthos in Krueng Reuleung 

is F. ater (Afkar et al., 2014). F. ater is a group of snails 

that have shell-protected soft body containing high 

protein with cysteine as the dominant amino acid 

(Diarra, 2015; Haryatfrehni et al., 2015; Ab Lah et al., 

2017). 

F. ater is widely utilized as a food source and 

accessories (its shell) by the local communities (Sahin 

and Sumnu, 2006). Its high economic value encourages 

locals to collect F. ater excessively causing a depletion 

of its population. Moreover, the situation is worsened 

by the presence of Pb and Zn contamination (Prosi, 

1989; Santoro et al., 2009; Gupta et al., 2009). The 

threat also comes from the reclamation project carried 

out by the local government causing a decrease on F. 

ater habitat. It is suggested that F. ater could have a 

crucial role in a food chain that contributes to the 

ecosystem balance (Rosnawati et al., 2018). Therefore, 

F. ater cultivation should be to avoid its extinction. 

Analysis of the feeding habits of F. ater could provide 

an overview of its role in aquatic ecosystems and its 

natural food resources (Putra, 2017). Previously, studies 

on eating habit of gastropods were only conducted for 

Amusium Pleuronectes (Taufani et al., 2016), Batissa 

violacea (Bahtiar, 2014), and Placuna placenta 

(Gallardo et al., 1992). This is the first study reporting 

the eating habits of F. ater, in which, as suggested by 

previous studies, will be determined by analyzing its 

stomach (gastric) (Eze et al., 2010; Pasaribu, 2017; 

Capinera, 2017). 

 

MATERIALS AND METHODS 

 

Location and time of research 

This research was conducted in October 2019. Samples 

of F. ater were collected from Krueng Bale and Krueng 

Reuleung Rivers, Aceh Besar Regency with coordinates 

of 5° 23´ 1´´ N, 95° 15´ 36´´ E and 5° 27´ 6´´ N, 95 ° 

14´ 38´´ E, respectively. Samples were then transported 

to the Biology Laboratory of the Teaching and 

Education Faculty, Jabal Ghafur University, Sigli for 

the identification of stomach contents. 

Tools and Materials 

The tools and materials used in this study were digital 

scales ION Ipso5 weighing equipment; A4 matrix paper 

(210x297 mm2); ruler (30-cm length); microscope 

Olympus CX 21; truscolup; formalin 10%; sampling 

bottles; medium-sized hammer; scissors; and blades. 

Sampling protocol 

F. ater samples were collected once with a total number 

of samples of 150 considered to be representative of its 

population. The sample was collected by hand from 

each predetermined plot (1x1 m2). Upon collection, the 

sample was put into a container containing formalin 

10% solution before transported to the laboratory. 

Gastric contents analysis 

Observation of F. ater eating habits was carried out by 

analyzing the stomach contents. After removal from 

its shell, the body of the F. ater was dissected and the 

digestive tract was separated and measured for its 

length and weight. Thereafter, the digestive tract was 

dissected for microscopic examination. The type of 

food present was observed and matched with the 

identification books, entitled: Ecology of 

Phytoplankton (Reynolds, 2006); Plankton of Inland 

Waters (Likens, 2010); and Identifying Marine 

Phytoplankton (Tomas, 1997). 

Food habits were determined by the frequency of 

occurrence method with reference to (Rao et al., 2016) 

using the following Equation (1): 

Oi = ni / Ʃni x 100……………………….(1) 

Where Oi, ni, and Ʃni represent occurrence of a specific 

food (%); number of foods I-i; and total amount of food 

in the stomach. 

Eating habits were also investigated by the relative 

intestinal length index (relative gut index), which is the 

percentage of the length of the digestive tract compared 

to the length of the body of the F. ater. The formula 

(Equation 2) refers to (Sivan, 2011): 

RGi = LG / TL x 100……………………….(2) 

Where, RGi = relative gut index; TL = total length 

(mm) and LG = length of gut (mm). 

Data analysis 

The data obtained were statistically analyzed using 

ANOVA with post hoc Duncan's multiple spacing 

test at α=5% level, performed on IBM SPSS 21.0 

(NY, USA). 

 

RESULTS 

 

Feeding frequency 

Images of phytoplankton found in the digestive tract of 

F. ater observed under the microscope along with their 

references from the book are presented in Figure 1. 

There were three types of food, namely Amphisolenia 

sp., Parafavella sp. and Nannochloropsis sp. founded in 

the digestive tract. From the calculation of the feeding 

frequency for each type of phytoplankton the data have 

been obtained and presented in Table 1. The most 

consumed phytoplankton was observed to be 

Nannochloropsis sp. with occurrence percentages 

reaching 87.1 and 86.8% in a sample collected from 

Krueng Bale and Krueng Reuleung, respectively. The 

second most consumed phytoplankton was Parafavella 

sp. shown by samples from both Krueng Bale and 

Krueng Reuleung (12.9 and 13.1%, respectively). As 

for the Amphisolenia sp., the occurrence only reached 

0.04% observed in the digestive tract of F. ater from 

Kreung Bale, while no occurrence was found in 

samples from Kreung Reuleung. 
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Figure 1: Phytoplankton Nannochloropsis sp. found in the digestive tract of F. ater as seen under the microscope (A) and 

its image from the reference book (B). Phytoplankton Parafavella sp. found in the digestive tract of F. ater as 

seen under the microscope (C) and its image from the reference book (D). Phytoplankton Amphisolenia sp. 

found in the digestive tract of F. ater as seen under the microscope (R) and its image from the reference book 

(F). Table depicting the feeding frequency of F. ater for each type of phytoplankton (G). 
 
Table 1: Occurrence frequency index for type of food 

based on the length classification of the body of 

F. ater collected from Kreung Bale 

Class ranges 

(mm) 

n Occurrence frequency index (%) 

Amphisolenia 

sp. 

Parafavella 

sp. 

Nannochloropsis 

sp. 

27-32 2 0 8.51 91.49 

33-38 24 0 8.78 91.21 

39-44 32 0.16 10.77 89.07 

45-50 39 0 12.16 87.84 

51-56 33 0.03 13.94 86.03 

57-62 17 0 27.91 72.09 

63-68 1 0 10.63 89.47 

69-75 2 0 0 100 

Mean  0.02 11.59 88.4 

 

Table 2: Occurrence frequency index for each type of food 

based on the length classification of the body of F. ater 

collected from Kreung Reuleung. 

Class ranges 

(mm) 

n Occurrence frequency index (%) 

Parafavella sp. Nannochloropsis sp. 

23-28 3 35.53 64.47 

29-34 24 11.08 88.92 

35-40 19 17.02 82.97 

41-46 50 13.22 86.78 

47-52 32 12.07 87.93 

53-58 12 11.37 88.63 

59-64 8 15.17 84.83 

65- 70 2 6.93 93.07 

Mean  15.29 84.7 

Table 3: Results from Duncan's multiple range test on 

occurrence frequency of the type of food 

observed in F. ater collected from Kreung Bale 

and Kreung Reuleung.  

Location Amphisolenia 

sp. 

Parafavella 

sp. 

Nannochloropsis 

sp. 

Krueng Bale 0.02±0.06 11.59±7.79 88.40±7.79 

Krueng 

Reuleung 

0.0±0.00 15.29±8.70 84.7± 8.70 

 

Length classification and relative gut index (RGI) 

The analysis results on the length classification of the 

F. ater and the occurrence frequency index for each 

type of food as observed in samples collected from 

Kreung Bale have been presented in Table 1. In 

general, F. ater fell under the range of 27-32 mm (n=2) 

and 33-38 mm (n=24) had the highest occurrence 

frequency of eating Nannochloropsis sp. (91.4 and 

91.2%, respectively). The highest occurrence frequency 

of Parafavella sp. was found in a group with 57-62 mm 

range of length (n=17). As for the Amphisolenia sp., the 

highest occurrence with a percentage of 0.16% was 

observed in 39-44 mm group (n=32). 

Classification based on the range of body length of 

the F. ater collected from Krueng reuleung, along 

with the occurrence frequency for each type of food 

is presented in Table 2. F. ater in the longest range 

of body length (65-70 mm; n=2) had the highest 

occurrence of Nannochloropsis sp. Followed by 
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Nannochloropsis sp. observed in 29-34 mm (n=24) 

and 53-58 mm (n=12) with percentages reaching 

88.92 and 88.63%, respectively. In case of 

Parafavella sp., the highest occurrence was found in 

23-28 mm group (35.53%; n=3), followed by 35-40 

mm group (17.02%; n=19). The results of Duncan's 

multiple range test on occurrence frequency of the 

type of food observed in F. ater collected from 

Kreung Bale and Kreung Reuleung are presented in 

Table 3. 

 

DISCUSSION 

 

This research aimed to determine the eating habits of F. 

ater based on gastric contents analysis and 

determination of the type of food that F. ater likes, and 

to determine the eating habits of F. ater in the Bale and 

Reuleung rivers. The data showed that F. ater mainly 

consumes phytoplankton, hence categorized as 

herbivore or phytoplankton feeder to be more specific. 

The most preferred phytoplankton for consumption was 

Nannochloropsis sp., which could be associated for its 

abundance in the sampling location. In line with 

reported studies, Nannochloropsis sp. was found as a 

food source for zooplankton (rotifer, copepod, artemia), 

which are consumed by fish larvae (Hasmalasari et al., 

2017). Observed microalgae herein was reported 

capable of living in heavy metal-contaminated 

environment (Upadhyay et al., 2016; Chan, 2019; Khan 

et al., 2017). Moreover, previous studies that suggested 

the use of Nannochloropsis sp. for bioremidation of 

polluted waters owint to its ability to absorb heavy 

metal Pb (Masithah et al., 2013; Bassler, 2017). 

However, at Pb concentration of more than 50 mg/L, 

the toxicity could reduce the population of 

Nannochloropsis salina (Masithah et al., 2013). 

Therefore, uncontrolled heavy metal pollution could 

risk the availability of the food source for F. ater. 

Nannochloropsis sp. is a cosmopolitan microalgae 

group, especially in waters with various pressures 

(Lestari et al., 2019; Wang et al., 2019; Wijayati, 

2019). The greater number of Nannochloropsis sp. 

found in the digestive tract of F. ater allegedly by its 

very slow mobility allowing it to be easily captured. 

Rahman et al. (2018) explained that Nannochloropsissp 

has slow mobility, is very reproductive, and easy to 

breed with simple nutritional requirements. In addition, 

Nannochloropsis sp. has been reported to be high 

tolerant against environmental pressures including 

salinity and nitrogen contents by producing excessive 

transcellular proteins and lipids (Pal et al., 2011; 

Caporgno et al., 2015; Boli et al., 2021). 

Conclusion 

Nannochloropsis sp. is the main food source of F. ater 

regardless its habitat locations (Krueng Bale or Kreung 

Reueleung) and body length. It is suggested that care 

must be taken while unregulated heavy metal pollution 

that has already existed because it could impact the 

availability of Nannochloropsis sp. 

Authors’ Contribution 

All authors contributed equally to this manuscript. 

 

REFERENCES 
 

Ab Lah R, S Joshua, S Dale, D Ashley, B Daniel and B 

Kirsten, 2017. Investigation of nutritional 

properties of three species of marine turban 

snails for human consumption. Food Science 

and Nutrition 5: 14-30. 

Rahman ARA, ZC Cob, Z Jamari, AM Mohamed, T 

Toda and OH Ross, 2018. The effects of 

microalgae as live food for Brachionus 

plicatilis (Rotifer) in intensive culture system. 

Tropical Life Sciences Research, 29: 127-138.  

Afkar A, D Djufri and MA Sarong, 2014. Asosiasi 

Makrozoobenthos Dengan Ekosistem 

Mangrove Di Sungai Reuleng Leupung, 

Kabupaten Aceh Besar. Jurnal Edubio 

Tropika, 2: 210-215. 

Bahtiar WNI, 2014. Studi Kebiasaan Makanan Kerang 

Pokea (Batissa Violacea Var Celebensis, von 

Martens 1897) Saat Penambangan Pasir Di 

Sungai Pohara Sulawesi Tenggara. Jurnal 

Biologi Tropis, 14: 75-82. 

Bassler I, 2017. The use of benthic foraminifera as 

indicators of environmental and human 

influences in the Aurlandsfjord. 

Environmental Change in the Aurlandsfjord. 

Umwelt-Campus Birkenfeld, Hochschule 

Trier, Indonesia. 

Boli E, M Savvidou, D Logothetis, V Louli, G Pappa, E 

Voutsas, F Kolisis and K Magoulas, 2021. 

Magnetic Harvesting of Marine Algae 

Nannochloropsis Oceanica. Separation 

Science and Technology, 56: 730-737. 

Capinera JL, 2017. Biology and food habits of the 

invasive snail Allopeas gracile (Gastropoda: 

Subulinidae). Florida Entomologist, 100: 116-

123. 

Caporgno MP, T Ahmed, M Olkiewicz, J Font, P 

Jeremy, J Legrand and C Bengoa, 2015. 

Microalgae cultivation in urban wastewater: 

Nutrient removal and biomass production for 

biodiesel and methane. Algal Research, 10: 

232-239. 

Chan H, 2019. Pollutants from fish feeding recycled for 

microalgae production as sustainable, 

renewable and valuable products. 

Environmental Science and Pollution 

Research, 26: 1474-1486. 

Diarra SS, 2015. Utilisation of snail meal as a protein 

supplement in poultry diets. World’s Poultry 



Feeding habits of Faunus ater  

 81 

Science Journal, 71: 547-554. 

Eze JN, D Eruvbetine, OJ Akpodiete and JC Okonkwo, 

2010. Feeding pattern, carcass and shell 

qualities of snails (Archachatina marginata) 

fed different material. Journal of Innovative 

Research in Engineering and Science, 1: 111-

121. 

Gallardo WG, C Ma de, R Teresa and B Robmar T, 

1992. Use of Gonad color in sexing 

broodstock of Placuna placenta (Linnaeus, 

1758). Veliger, 35: 158-159. 

Gupta A, DK Rai, RS Pandey and B Sharma, 2009. 

Analysis of some heavy metals in the riverine 

water, sediments and fish from river ganges at 

Allahabad. Environmental Monitoring and 

Assessment, 157: 449-458. 

Haryatfrehni R, A Rahadyan, CA Wibowo and WA ST, 

2015. Sumpil Silage (Faunus Ater). As High 

Protein Fish Feed Atractant For Increased 

Productivity Of Fisheries. KnE Life Sciences, 

621-624. 

Hasmalasari N,  Suminto and T Susilowati, 2017. 

Pengaruh Pemberian Pakan Mikroalga Yang 

Berbeda (Chlorella Vulgaris., Chaetoceros 

Calcitrans., Nannochloropsis Oculata., Dan 

Tetraselmis Chuii) Terhadap Performa 

Pertumbuhan Tigriopus Sp. Journal of 

Aquaculture Management and Technology, 6: 

224-233. 

Khan S, S Rabeea, S Wasim, N Ghulam, HK Mian, D 

Pengfei and Y Lunguang, 2017. Biodiesel 

production from algae to overcome the energy 

crisis. Hayati Journal of Biosciences, 24: 163-

167. 

Likens GE, 2010. Plankton of inland waters. 1st Edition. 

Elsevier Academic Press.  

Masithah ED, RB Setya and HTNO Kerin, 2013. Studi 

Perbandingan Kemampuan Nannochloropsis 

Sp. Dan Spirulina Sp. Sebagai Agen 

Bioremediasi Terhadap Logam Berat Timbal 

(Pb). Jurnal Ilmiah Perikanan Dan Kelautan, 5: 

167-174. 

Pal D, KG Inna, C Zvi and B Sammy, 2011. The effect 

of light, salinity, and nitrogen availability on 

lipid production by Nannochloropsis Sp. 

Applied Microbiology and Biotechnology, 90: 

1429-1441. 

Pasaribu NB, 2017. Makanan Dan Kebiasaan Makan 

Kepiting Bakau (Scylla Serrata Forskal 1779) 

Di Perairan Kampung Sentosa Barat 

Kelurahan Belawan Sicanang Kecamatan 

Medan Belawan. Thesis. Program Studi 

Manajemen Sumberdaya Perairan, Fakultas 

Pertanian Universitas Sumatera Utara, Indonesia. 

 

Prosi F, 1989. Factors Controlling biological 

availability and toxic effects of lead in aquatic 

organisms. Science of the Total Environment, 

79: 157-169. 

Putra EA, 2017. Kajian Potensi Pemanfaatan Limbah 

Sludge Kolam Anaerob Dan Aerob 

Pengolahan Limbah Pabrik Kelapa Sawit. 

Agroteknose, 4: 39-45. 

Rao CS, KA Gopinath, JVNS Prasad and AK Singh, 

2016. Climate resilient villages for sustainable 

food security in tropical India: Concept, 

process, technologies, institutions, and 

impacts. Advances in Agronomy, 140: 101-

214. 

Reynolds CS, 2006. The Ecology of phytoplankton. 

Cambridge University Press, UK. 

Rosnawati V, A Adnan and H Pagarra, 2018. Jenis-

jenis asteroidea yang terdapat di pulau hoga 

kaledupa, wakatobi sulawesi tenggara. 

Prosiding Seminar Nasional Biologi dan 

Pembelajarannya, pp: 156-160. 

Sahin S and SG Sumnu, 2006. Physical Properties of 

foods. Springer Science & Business Media. 

USA. 

Santoro A, G Blo, S Mastrolitti and F Fagioli, 2009. 

Bioaccumulation of heavy metals by aquatic 

macroinvertebrates along the Basento river in 

the south of Italy. Water, Air and Soil 

Pollution, 201: 19-31. 

Sarong MA, J Cut, ZA Muchlisin, F Nur and S 

Sugianto, 2015. Cadmium, lead and zinc 

contamination on the oyster Crassostrea gigas 

muscle harvested from the estuary of 

Lamnyong River, Banda Aceh City, Indonesia. 

Aquaculture, Aquarium, Conservation & 

Legislation, 8: 1-6. 

Sivan G, 2011. Food, feeding habits and biochemical 

composition of Scatophagus argus. Turkish 

Journal of Fisheries and Aquatic Sciences, 11: 

603-608. 

Taufani WT, A Sutrisno and W Ita, 2016. Bioekologi 

Kerang Simping (Amusium Pleuronectes) Di 

Perairan Kabupaten Brebes. Prosiding Seminar 

Nasional Tahunan Ke-V Hasil-Hasil Penelitian 

Perikanan Dan Kelautan, pp: 1-7. 

Tomas CR, 1997. Identifying Marine Phytoplankton. 1st 

Edition. Elsevier Academic Press. 

Upadhyay AK, NK Singh, R Singh and UN Rai, 2016. 

Amelioration of arsenic toxicity in rice: 

Comparative effect of inoculation of Chlorella 

Vulgaris and Nannochloropsis Sp. on growth, 

biochemical changes and arsenic uptake. 

Ecotoxicology and Environmental Safety, 124: 

68-73. 

 

 


