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INTRODUCTION

In Sidoarjo, fishery is the dominant activity 
and included in the largest agricultural sector ac-
tivities because they can produce regional domes-
tic products reaching 1.79% (Badan Pusat Statis-
tika, 2013; Sari et al., 2019a). Sedati is one of the 
coastal areas of Sidoarjo that is potentially expe-
riencing environmental changes due to the dis-
posal of industrial waste, agriculture and house-
holds originating from the river flow in Sidoarjo 

Regency (Sari et al., 2019b; Sari et al., 2018a). 
The number of industries in the Sedati region re-
sulted in a decrease in water productivity and in-
fluenced the water biota, one of them gastropods. 

Gastropod is a class of mollusk phylum and 
corresponds to almost three-quarters of the total 
number of mollusks. In Indonesia, mollusks are 
ranked second largest phylum and varies after fish 
(Badan Pusat Statistika, 2016). Gastropods can be 
found in a wide range of habitats, but their spread is 
strongly influenced by the habitat conditions, such 
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as physical, chemical and biological factors (Pyron 
and Brown, 2015). The diversity of gastropods is 
influenced by the salinity and substrate of water 
(Amini-Yekta et al., 2019) and influenced by tem-
perature, dissolved oxygen and substrate (Islami, 
2015). gastropods are sensitive to environmental 
changes and can withstand a range of not too wide 
environmental changes (Marwoto and Isnaningsih, 
2014) to be used as an indicator of environmental 
pollution. The composition of the gastropods will 
be higher with the growing and fertile waters, and 
conversely, the composition of the gastropods will 
be lower in the case of decreased fertility in the 
water (Pribadi et al., 2009). 

The information about the water condition 
of Sedati has not been found yet, including the 
community structure of gastropods, so that the re-
search to evaluate the structure of gastropod com-
munities that include composition, abundance, 
diversity, uniformity, and dominance needs to be 
carried out. 

MATERIAL AND METHODS

The research was conducted from October 
to December and taken at Sedati Water, Sidoarjo 
Regency, East Java. The equipment used includes 
boats, GPS, dredge net, Ekman grab, plastic sam-
ples (2.5 kg), water bottles (1.5 L), Cool Box, DO 
meters, refractometers, thermometer, pH meters 
and cameras. The materials used are fresh water 
and ice cubes. The research was carried out based 

on the change of season from drought to rain. 
Sampling was conducted every month. The sam-
pling location consists of three stations, and each 
station is three dots (Figure 1). The station coor-
dinate points are marked on the GPS used during 
the research. 

Sampling

The research took two samples, the gastro-
pods and the substrates sample. The samples of 
gastropods were taken using a dredge net. The 
shape of the dredge net is triangular on the mouth 
and equipped with the rear pockets, on the lower 
part of the mouth, is equipped with an iron-made 
tooth (Martasuganda, 2004). The dredge net is 
operated is by dropping it into the water and then 
pulling by a vessel; in turn, substrate sampling 
was performed using Ekman grab. The Ekman 
grab measured 20×20 cm and was made of brass 
or stainless-steel material (Romdon, 2003).

Data retrieval of environmental conditions

The quality of water measured at the research 
site include DO, temperature, salinity and pH. 
DO was measured using DO meters, temperature 
using a thermometer, salinity using a refractom-
eter and pH using a pH meter (Sari et al., 2018b; 
Azmi et al., 2020; Rinawati et al., 2020). The 
current and precipitation data is obtained from 
BMKG Sidoarjo and Tanjung Perak. Other data, 
such as organic substrate material, were tested in 

Figure 1. The sampling location
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the nutrition laboratory during substrate fraction 
data in the soil mechanics laboratory. 

Data analysis

The research parameters were analyzed using 
the test Analysis of Variance (ANOVA), followed 
by a test Duncan Multiple Range Test with a soft-
ware tool SPSS 16. 0. Composition is a description 
of a community structure based on the types of or-
ganisms found in a particular region. Identification 
of gastropods was performed using identification 
keys according to Abbott and Dance (2000), Jeeva 
et al. (2018), and Kantharajan et al. (2017). 

Abundance

Abundance represents the number or number 
of individuals in a specific area of a community 
(Nento et al., 2013). The abundance of gastropods 
is derived from the total number of gastropods 
each month and at each station. The abundance of 
gastropods is presented in Table 2. 

Diversity index

Calculation of diversity indices was per-
formed using the Shannon-Wiener diversity in-
dex. Its Shannon-Wiener diversity index is classi-
fied into three levels, if 0<H ‘<1 is low diversity, 
1<H ‘<3 is medium diversity, and when H ‘ > 3 is 
high diversity (Setyono et al., 2019). 

Evenness index

The evenness index calculations were con-
ducted using the evenness index formula of 
Pielou, if the evenness index (E) > 0.6 then the 
evenness index of the high species, medium even-
ness if the evenness index 0.6 > E > 0.4 and when 
E<0.4 is low evenness (Munthe et al., 2012). 

RESULT AND DISCUSSION

Composition

Table 1 shows that the results of a gastropod 
catch in Sedati Waters in October to December 
identified as nine species of the two orders and 
six families of gastropods. The most widely dis-
covered type of gastropods comes from the neo-
gatropod order consisting of Muricidae, the Nas-
sariidae, Clavatulidae, Marginellidae and Baby-
loniidae. The other type is derived from the order 
of the family Littorinimorpha and Naticidae. The 
species of gastropods are most commonly found 
in Sedati Waters are R. venosa with 137 individu-
als (25.23%) of the total of all caught gastropods, 
and the fewest gastropods are C. ventricosa with a 
total of 9 individuals or at a percentage of 1.47%. 

The species of gastropods found can be seen 
in Figure 2. Identification of the gastropods is 
performed by observing their morphological fea-
tures such as the shape, colour and characteristic 

table 1. Types of gastropods found in Sedati Waters

Ordo, Family, Genus Species
October November December

N %
A B C A B C A B C

Littorinimorpha

Naticidae

Notochocilis N. trigina + + + - + + + + + 81 14.92

Natica N. vitellus - - - - - + + + + 15 2.76

Neogatropoda

Muricidae

Rapana R. venosa + + + + + + + + + 137 25.23

Murex M. trapa + + + - + + + + + 45 8.29

Nassariidae

Nassarius N. olivaceus + + - + + + + - + 41 7.55

N. stolatus + + + + + + + + + 55 10.13

Clavatulidae T. javana + + - + + + + + + 42 7.73

Marginellidae C. ventricosa + - - - - - + - - 8 1.47

Babyloniidae B. spirata + + + + + + + + + 119 20.23

N 106 13 30 19 110 36 32 58 139 529

Note: (+) there are species; (–) there are no species; (N) the total number of species.
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of the case (Baharuddin and Zakaria, 2018). 
The basic forms of gastropod shells have three, 
namely conical, spiral, and Planospiral (Pyron 
and Brown, 2015). The gastropod shells are sev-
eral parts that can be used as identification keys, 
and those parts are the apex, body whorl, spire, 
columella, umbilicus and aperture (Sturm et al., 
2006). The gastropods with spiral shell forms, 
such as Babylonia spirata, Nassarius olivaceus, 
Turricula javana, Nassarius stolatus, Rapana ve-
nosa and Cryptospira ventricosa, are dominant. 

Abundance

The abundance of gastropods each month 
shows a significant difference (p<0.05) between 
stations. Table 2 shows that the C station in 

December is a station with the highest average 
abundance reaching 46. 33 ± 22.19 individual. In 
October, station B became a station with the lowest 
average abundance of only 4.33 ± 2.52 individuals. 

The highest abundance of gastropods oc-
curred in December at the C station, with an 
average abundance reaching 46. 33 ± 22.19 in-
dividuals, while the lowest abundance of gastro-
pods occurred in October at B station, reaching 
only 4.33 ± 2.52 individuals. This abundance is 
included in the low abundance group, compared 
to other coastal areas (Maturbongs et al., 2017; 
Manullang et al., 2018; Amini-Yekta et al., 2019). 
The low abundance of individuals in the Sedati 
Waters is influenced by the quality of the physics 
and water chemistry and the basic substrate con-
ditions of the waters. 

table 2. Abundance of gastropods based on sampling time at each station
Sampling time Station Gastropods abundance

October A 35.33a± 13.32

B 4.33b ± 2.52

C 10b ± 3, 61

November A 5b ± 3.61

B 36. 67a ± 14.57

C 12b ± 5, 29

December A 10.67b ± 6. 11

B 19.33ab ± 6. 66

C 46. 33a ± 22.19

Note: Different superscript in the same column that show significant differences.

Figure 2. Gastropods species in Sedati Waters
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Diversity, evenness and dominance 

The diversity of gastropods at stations A, 
B and C from October to December belongs to 
medium diversity and shows no significant dif-
ference results (p > 0.05). Table 3 shows that 
the diversity of gastropods ranges from 1.4844 
– 2.0897 and is included in moderate group. The 
uniformity index ranged between 0.8284 – 0.9548 
and included in high uniformity. The dominance 
index ranges from 0.16 – 0.2299, and there are no 
dominant species. 

The diversity of gastropods at stations A, 
B and C from October to December belongs to 
the medium category, as the results of the cal-
culations of diversity index range from 1.4846-
2.0897 (Setyono et al., 2019). This diversity 
index value is lower compared to other water 
diversity values (Marshall et al., 2018; Baha-
ruddin and Zakaria, 2018; Rumahlatu and Lei-
wakabessy, 2017; Amini-Yekta et al., 2019). 
The evenness index indicates the result of high 
species evenness, ranging from 0.8284–0.9548 
(Munthe et al., 2012). The value of the gastro-
pod evenness in the Sedati Waters showed sim-
ilar results to the uniformity of gastropods in 
the mangrove ecosystem (Chusna et al., 2017; 
Merly and Elvina, 2017) but indicated higher 
results compared to other coastal areas (Ami-
ni-Yekta et al., 2019; Baharuddin and Zakaria, 
2018). The dominance index of gastropods 
ranges between 0.1384–0.2299 and belongs to 
the category of no dominating species (Magur-
ran, 1987). The value of a gastropod dominan-
cy in the Sedati Waters shows similar results 
to the value of dominancy gastropods in the 
mangrove ecosystem (Merly and Elvina, 2017; 
Chusna et al., 2017) but higher yield compared 
to other coastal areas (Amini-Yekta et al., 2019; 
Nugroho et al., 2012). 

The value of the diversity index is proportion-
al to the evenness index and inversely proportion-
al to the dominance index value. The increasingly 
high diversity shows that the greater number of 
species present in the waters and the higher the 
evenness of the number of individuals between 
the species, the lower the value of domination 
means that there are no dominating species. In 
November, the diversity of station A decreased 
from 1.858 in October to 1.5137 and resulted in a 
decline in evenness value and increased the domi-
nance value. The value of diversity of the B sta-
tion from October to December continues to in-
crease. The increase in diversity value is followed 
by increasing value of evenness and decline in the 
dominance value. The value of diversity C station 
in November decreased from 1.916 to 1.8249, 
which resulted in a decreased evenness value, and 
the value of dominance increased (Table 3). 

Condition of the Sedati Waters

The condition of the Sedati Waters in the 
period from October to December continues to 
change. It results from the rainfall, water quality, 
as well as the content of the organic substrate. 

The salinity levels in the Sedati Waters from 
October to December range from 29.45–36 ppt. 
The dissolved oxygen (DO) levels are in the 
range of 4.12–5.56. Temperatures range between 
28.85–31.33, and degrees of acidity (pH) range 
between 7.86–8.53. The COD and BOD levels in 
the substrate are in the range 58-91 and 31–63, re-
spectively. Current velocity continues to decrease 
and is in the range of 3.03–13.35 cm/s, while rain-
fall has increased and is 0–220.7 mm. The sub-
strate of the Sedati Waters is dominated by clay 
fraction. Station A has the highest fine-grain frac-
tion of the other stations (90.17%), followed by 
the B station (88.48%) and C station (81.59%). 

table 3. Results of diversity, evenness and dominancy calculations
Month Station H’ E C

October A 1.8580 0.9548 0.1832

B 1.4844 0.8284 0.2899

C 1.9160 0.9214 0.1622

November A 1.5137 0.9405 0.2299

B 1.7144 0.8810 0.2136

C 1.8249 0.8776 0.1944

December A 2.0897 0.9511 0.1348

B 1.7525 0.9006 0.1914

C 1.9362 0.9311 0.1600
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The C Station contains the most gravel fraction 
compared to other stations (9.27%). 

The result of water quality measurement in-
dicates that salinity, DO, temperature and pH 
of the Sedati water are included in the range of 
the appropriate quality for the life of gastropods. 
The parameters that have undergone significant 
changes are salinity and temperature. The cur-
rent velocity in Sedati Waters is included in the 
current slow category. The highest current veloc-
ity occurs in October, especially at the station B, 
while the lowest current speed occurs in Decem-
ber in the B station. The BOD and COD measure-
ments show that the levels of these parameters in 
the Sedati Waters are high. Rainfall is in the rapid 
increase. The month of October is the dry season. 
The rainfall in November experiences a slight in-
crease, and this month is the transitional season. 
In December, there was a significant increase in 
rainfall, and this month entered the rainy season. 

The gastropod community structure in the 
period of October to December shows varied re-
sults each month. The abundance of gastropods 
has increased from October to December (Table 
2). The increase in the abundance of gastropods 
is caused by the current velocity of the Sedati 
Waters, which decreased from October to De-
cember. The current is also one of the causes 
of the increasing diversity of gastropods on the 
B Station (Table 3). Station A achieves highest 
gastropod diversity from October to December 
because station A has a fine grain in the sediment 
with the highest amount compared to other sta-
tions. The abundance of the C station gastropods 
increased from October to December because 
the salinity at the C station increased. The value 
of diversity C station decreases and increases as 
the temperature changes. 

Currents become one of the limiting factors in 
macrobenthos deployments. The aquatic organ-
isms that live on the substrate need a current that 
can carry food, oxygen and others (Nybakken, 
1992). Ira and Irawati (2015), current velocity 
affect the gastropods existence and composition 
as well as affects the groundwater substrate. The 
flow can move the gastropods at the water base 
so that the gastropod can quickly move around 
(Fadli et al., 2012). The areas with a more robust 
current flow have lower diversity than the weaker 
areas (Ruswahyuni, 2010). 

Salinity has a positive relationship with the 
gastropod community structure (Rumahlatu 
and Leiwakabessy, 2017; Pratama et al., 2020). 

Salinity is a limiting factor in the distribution of 
aquatic organisms and its effect on body physiol-
ogy and the osmolarity of hemoglobin with water 
content in the tissues that can cause death in or-
ganisms (Xiao et al., 2014; Nindarwi et al., 2020). 
The salinity of water too low resulted in decreased 
respiration rate and caused the gastropods to with-
draw and hide into the case (Islamic, 2015; Liyana 
et al., 2019). In December, a decrease in the wa-
ter’s salinity value occurs because the rainfall in 
December increases sharply from November. Is-
mail and Ankiq (2012) reveal that freshwater in-
trusion can spread to the bottom of the water in 
shallow waters, making the salinity lower. 

Temperature is the same as salinity, hav-
ing a positive relationship with an abundance of 
gastropods (Cabuk et al., 2004; Dwiardan et al., 
2020; Damayanti et al., 2020). Garg et al. (2009) 
revealed that high water temperature caused in-
creased decomposition so that the amount of or-
ganic matter and macrophytes increased. Too low 
temperatures can cause excessive osmotic pres-
sure on cells and intracellular damage as well as 
affect the digestive system, breathing, and gas-
tropods’ excretion (Zhang et al., 2016; Holy and 
Sari, 2020). Station B suffered a decrease in the 
abundance of gastropods in December due to the 
temperature drop in the station, which resulted 
from high rainfall in December. Hamuna et al. 
(2018) revealed that rainfall can lower the tem-
perature of the seawater level. 

The substrate is a place to attach, creep, im-
merse themselves, and food sources for gastropods 
(Riniatsih and Kushartono, 2009; Loekmanet al., 
2018). Gastropods are found more often in muddy 
substrates because they can bind higher organic 
materials (Ulmaula et al., 2016; Zamkowski et 
al., 2013). A sandy substrate cannot be a place to 
strengthen the gastropod because the current can 
move the substrate particles so that the substrate 
can be shifted and moving in the other direction 
(Puspasari et al., 2012) and the sand substrate is 
more easily fragmented than the mud substrate 
(Sahidin et al., 2014). The organic material that 
settles on the substrate is the foodstuffs source for 
macrobentos (Shalihah et al., 2017). 

The organic material content on substrates 
can be seen at the COD and BOD substrates. High 
BOD and COD show that aerobic organisms use 
more dissolved oxygen to degrade the organic 
matter of a substrate. The higher the organic ma-
terial, the higher the BOD and COD (Pratami et 
al., 2018). The abundance of benthos organisms 



88

Ecological Engineering & Environmental Technology 2021, 22(3), 82–90

often supports the substrates containing more or-
ganic materials because of the need for organic 
materials to be fulfilled (Shalihah et al., 2017). 

The Sedati water is water with medium hard-
ness (Hidayani, 2015). Contamination with the 
medium category is caused by the pollutants that 
are found in great amounts in the Sedati Waters 
because the research was conducted in a capture 
fisheries area which is a path of ship entrance, but 
also because it is the estuary of waste polluters 
from the Sidoarjo Regency. 

CONCLUSIONS

The types of gastropods found in the Sedati 
Waters period of October to December are nine spe-
cies of 2 orders and six families. The most widely 
found species is R. venosa, while the fewest ones 
are C. ventricosa. The abundance of gastropods 
in every month showed a significant difference 
(p<0.05) between stations but not among other 
significant parameters. The diversity index ranged 
between 1.4846 – 2.0897. The highest evenness 
index ranged between 0.8284 and 0.9548, and the 
dominancy index ranged from 0.16 to 0.2299.

Acknowledgements

The authors gratefully acknowledge the publi-
cation support from the Annual Work Plan Budget 
(RKAT) of the Faculty of Fisheries (Research Con-
tract for Junior Lecturer of Universitas Airlangga 
2020 Number: 1116 /UN3.1.12/PT/2020) and Ma-
rine as well as the instrument laboratory support. 

REfERENCES

1. Abbott R.T. and Dance S.P., 2000. Compendium 
of Seashells. Odyssey Publishing, California, pp. 
378-390.

2. Amini-Yekta F., Shokri M.R., Maghsoudlou A. 
and Maham H.R., 2019, Intertidal Gastropod As-
semblages Shaped by Key Environmental Variables 
Across the Northem Persian Gulf and the Gulf of 
Omanss. Marine Ecology 40(3): 1-19.

3. Azmi K.A., Arsad S. and Sari L.A. 2020. The effect 
of commercial nutrients to increase the population 
of Skeletonemacostatum on laboratory and mass 
scales. IOP Conference Series: Earth and Environ-
mental Science 441(1), 012039.

4. Badan Pusat Statistik (BPS) Kabupaten Sidoarjo, 
2013. Sidoarjo dalam Angka. Badan Pusat Statistik 

Sidoarjo, Sidoarjo: 369-372.
5. Badan Pusat Statistik (BPS), 2016. Statistik Sum-

ber Daya Laut dan Pesisir. Badan Pusat Statistik, 
Jakarta: 56-57.

6. Baharuddin N. and Zakaria N.A., 2018. The Bio-
diversity and Conservation Status of the Marine 
Gastropod (Mollusca; Gastropoda) in Pulau Bi-
dong, Terengganu, Malaysia. AACl Bioflux 11(4): 
988-992.

7. Cabuk Y., Arslan N. and Yilmaz V., 2004. Species 
Composition and Seasonal Variations of Gastropoda 
in Upper Sakarya River System (Turkey) in Rela-
tion to Water Quality. Acta Hydrochim, Hydrobiol. 
32(6): 393-400.

8. Chusna R.R.R., Rudiyanti S. and Suryani, 2017. 
Hubungan Substrat Dominan dengan Kelimpahan 
Gastropoda pada Hutan Mangrove Kulonprogo, Yo-
gyakarta. Indonesian Journal of Fisheries Science 
dan Technology 13(1): 19-23.

9. Damayanti K.Y., Mubarak A.S. andSari L.A., 2020. 
The effect of giving fermented rice bran suspension 
on fecundity and production of moinamacrocopa 
offspring per parent. IOP Conference Series: Earth 
and Environmental Science441(1), 012156. 

10. Dwiardan K.H., Sari L.A., Sari P.D.W., Nindarwi 
D.D. and Arsad S., 2020. The effect of feed larvae 
Chironomusspand high pellet protein to seedling 
goldfish (Carassiusauratus). IOP Conference Series: 
Earth and Environmental Science441(1), 012015.

11. Fadli N., Setiawan I. and Fadhilah N., 2012. Ker-
agaman Makrozoobentos di Perairan Kuala Gigieng 
Kabupaten Aceh Besar. Jurnal Depik 1(1): 45-52.

12. Garg R.K., Rao R.J. and Saksena D.N., 2009. Cor-
relation of Molluscan Diversitywith Physicochemal 
Characteristic of Water of Ramsagar Reservoir, In-
dia. International Journal of Biodiversity and Con-
servation 1(6): 202-207.https: //doi. org/10.5897/
IJBC. 9000033

13. Hamuna B., Tanjung R.H.R., Suwito, Maury H.K. 
and Alianto, 2018. Kajian Kualitas Air Laut dan 
Indeks Pencemaran berdasarkan Parameter Fisika-
Kimia di Perairan Distrik Depapare, Jayapura. Jur-
nal Ilmu Lingkungan 16(1): 35-43.

14. Hidayani M.T., 2015. Struktur Komunitas Makro-
zoobentos sebagai Indikator Biologi Kualitas Per-
airan Sungai Tallo, Kota Makassar. Agrokompleks 
4(9): 90-96. 

15. Holy N.H. and Sari L.A., 2020. The effect of cat-
fish and chicken cultivation waste to Daphnia sp. 
Culture. IOP Conference Series: Earth and Environ-
mental Science441(1), 012057.

16. Ira R. and Irawati N., 2015. Keanekaragaman dan 
Kepadatan Gastropoda di  Perairan Desa orindo 
Kecamatan Kambowa Kabupaten Buton Utara. Ju-
rnal Ilmu Perikanan dan Sumberdaya Perairan 2(1): 
265-272.



89

Ecological Engineering & Environmental Technology 2021, 22(3), 82–90

17. Islami M.M., 2015. Distribusi Parsial Gastropoda 
dan Kaitannya dengan Karakteristik Lingkungan 
di Pesisir Pulau Nusalaut, Maluku Tengah. Ju-
rnal Ilmu dan Teknologi Kelautan Tropis 7(1): 
365-378.

18. Ismail M.F.A. and Ankiq T., 2012. Sebaran Hori-
zontal Suhu, Salinitas dan Kekeruhan di Pantai 
Dumoga, Sulawesi Utara. Jurnal Harpodon Borneo 
5(1): 57-61.

19. Jeeva C., Mohan P.M., Sabith K.K.D.B., Ubare V.V., 
Muruganantham M. and Kumari R.K., 2018. Distri-
bution of Gastropods in the Intertidal Environment 
of South, Middle and North Andaman Islands, India. 
Open Journal of Marine Science 8(1): 173-195.

20. Kantharajan G., Pandey P.K., Krishnan P., Samuel 
V., Bharti V.S. and Purvaja R., 2017. Molluscan Di-
versity in the Mangroves Ecosystem of Mumbai, 
West Coast of India. Regional Studies in Marine 
Science 14(2): 102-111.

21. Liyana S.H., Sari L.A., Dewi N.N., Masithah E.D., 
Sahidu A.M. andPursetyo K.T., 2019. Distribution 
patterns and the biomass of bivalves at SegoroTam-
bak estuary, Sedati, Sidoarjo, East Java. IOP Con-
ference Series: Earth and Environmental Science 
236(1), 012043.

22. Loekman N.A., Manan A., Arief M. and Prayogo 
P., 2018. Teknikpendederankerangabalon (hali-
otissquamata) di balai besar penelitian dan pengem-
bangan budidaya laut Gondol-Bali. Journal of Aqua-
culture and Fish Health 7(2): 78-83.

23. Magurran A.E., 1987. Ecologycal Diversity and 
Its Measurement. Princeton University Press, New 
Jersey, pp. 35. 

24. Manullang T., Bakti D. and Leidonald R., 2018. 
Structure of Gastropod Communities at Mangrove 
Ecosystem in Lubuk Kertang Village, West Beran-
dan Districk, Langkat Regency, North Sumatera 
Province. International Conference on Agriculture, 
Environment and Food Security 122: 1-7.

25. Marshall D.J., Aminuddin A. and Ahmad S., 2018. 
Gastropod Diversity at Pulau Punyit and the Near-
by Shoreline-a Reflection of Brunei’s Vulnerable 
Rocky Intertidal Communities. Scientia Bruneiana 
17: 34-40.

26. Martasuganda S., 2004. Teknologi untuk Pember-
dayaan Masyarakat Pesisir, Seri Alat Tangkap Ikan. 
Departemen Kelautan dan Perikanan. Direktorat 
Pemberdayaan Masyarakat Pesisir, Jakarta, pp. 74. 

27. Marwoto R. and Isnaningsih N.R., 2014. Tinjauan 
Keanekaragaman Moluska Air Tawar di Beberapa 
Situ di Das Ciliwung – Cisadane. Berita Biologi 
13(2): 181-189.

28. Maturbongs M.R., Ruata N.N. and Elvina S., 2017. 
Kepadatan dan Keanekaragaman Jenis Gastropoda 
saat Musim Timur di Ekosistem Mangrove, Pantai 
Kembapi, Merauke. Agricola 7(2): 149-156. 

29. Merly S.L. and Elvina S., 2017. Korelasi Seabaran 
Gastropoda dan Bahan Organik Dasar pada Eko-
sistem Mangrove di Perairan Pantai Payum, Me-
rauke. Agricola 7(1): 56-67.

30. Munthe Y.V., Aryawati R. and Isnaini, 2012. Struk-
tur Komunitas dan Sebaran Fitoplankton di Perairan 
Sungsang Sumatera Selatan. Maspari Journal 4(1): 
122-130.

31. Nento R., Sahami F. and Nursinar S., 2013. Ke-
limpahan, Keanekaragaman dan Kemerataan Gas-
tropoda di Ekosistem Mangrove Pulau Dudepo, 
Kecmatan Anggrek, Kabupaten Gorontalo Utara. 
Jurnal Ilmiah Perikanan dan Kelautan 1(1): 41-47.

32. Nindarwi D.D., Sari L.A., Wulansari P.D., Samara 
S.H. and Santanumurti M.B., 2020. Use of hy-
drogen peroxide to improve potential redox land 
preparation of land towards increasing production 
of traditional shrimp vanname (Litopeaneusvan-
name) in WringinPutih, Muncar, Banyuwangi. IOP 
Conference Series: Earth and Environmental Sci-
ence441(1), 012014.

33. Nugroho K.D., Suryono C.A. and Irwani, 2012. 
Struktur Komunitas Gastropoda di Perairan Pesisir 
Kecamatan Genuk Kota Se, arang. Journal of Ma-
rine Research 1(1): 100-109.

34. Nybakken J. W., 1992. Biologi laut. Suatu Pendeka-
tan Ekologis. Pt. Gramedia Pustaka Utama, Jakarta, 
pp. 230-233.

35. Pratama N.A., Rahardja B.S. and Sari L.A., 2020. 
The effect of density as Skeletonemacostatum 
bioremediation agent of copper (Cu) heavy metal 
concentration. IOP Conference Series: Earth and 
Environmental Science441(1), 012029.

36. Pratami V.A.Y., Setyono P. and Sunarto S., 2018. 
Keanekaragaman Zonasi serta Overlay Persebaran 
Bentos di Sungai Keyang, Ponorogo, Jawa Timur. 
Jurnal Ilmu-ilmu Perairan, Pesisir dan Perikanan 
7(2): 127-138.

37. Pribadi R., Hartati R. and Suryono C.A., 2009. 
Komposisi Jenis dan Distribusi Gastropoda di Ka-
wasan Hutan Mangrove Segoro Anakan Cilacap. 
Jurnal Ilmu Kelautan 14(2): 102-111.

38. Puspasari R., Marsoedi R.H., Sartimbul A. and 
Suhartati, 2012. Kelimpahan Foraminifera Bentik 
pada Sedimen Perairan Dangkal Pantai Timur Se-
menanjung Ujung Kulon, Kawasan Taman Nasional 
Ujung Kulon, Banten. Jurnal Penelitian Perikanan 
1(1): 1-9.

39. Pyron M. and Brown K.M., 2015. Introduction to 
Mollusca and the Class Gastropoda, Chapter 18. 
Ecology and General Biology: 383-421.

40. Rinawati M., Sari L.A. and Pursetyo K.T., 2020. 
Chlorophyll and carotenoids analysis spectro-
photometer using method on microalgae. IOP 
Conference Series: Earth and Environmental Sci-
ence441(1), 012056. 



90

Ecological Engineering & Environmental Technology 2021, 22(3), 82–90

41. Riniatsih I. and Kushartono E.W., 2009. Substrat 
Dasar dan Parameter Oseanografi sebagai Penentu 
Keberadaan Gastropoda dan Bivalvia di Pantai 
Sluke Kabupaten Rembang. Jurnal Ilmu Kelautan 
14(1): 50-59.

42. Romdon S., 2003. Teknik Sampling Makrozooben-
thos di Perairan Waduk dan Danau. Buletin Teknik 
Litkayasa Sumber Daya dan Penangkapan 1(3): 1-3.

43. Rumahlatu D. and Leiwakabessy F., 2017. Biodiver-
sity of Gastropoda in the Coastal Waters of Ambon 
Island , Indonesia. AACL Bioflux 10(2): 285-296. 

44. Ruswahyuni, 2010. Populasi dan Keanekaragaman 
Makrobentos pada PerairanTertutup dan Terbuka 
di Teluk Awur Jepara. Jurnal Ilmiah Perikanan dan 
Kelautan 2(2): 11-20.

45. Sahidin A., Setyobudiandi I. and Wardiatno V., 
2014. Struktur Komunitas Makrozoobentos di Per-
airan Pesisir Tangerang, Banten. Jurnal Depik 3(3): 
226-233.

46. Sari L.A., Pursetyo K.T., Arsad S., Masithah E.D., 
Setiawan E. and Affandi M., 2019b. The Effect of 
Nutrient Abundance on Distribution of Cyanobac-
teria and Chlorophyll-A in Sedati Water, Sidoarjo, 
Pollution Research 38 (Suppl. Issue): S27-S32.

47. Sari L.A., Sari, P.D.W., Nindarwi D.D., Arsad S. and 
Affandi M., 2019a. Harmful algae identification in 
Bomo water environment, Banyuwangi, East Java, 
Indonesia. Ecology, Environment and Conservation 
25 (July SupplIssue): S26-S31.

48. Sari L.A., Satyantini W.H., Manan A., Pursetyo K.T. 
and Dewi N.N., 2018a. The identification of plankton 
tropical status in the Wonokromo, Dadapan and Juan-
da extreme water estuary. IOP Conference Series: 
Earth and Environmental Science 137(1): 012029.

49. Sari L.A., Masithah E.D. And Alamsjah M.A., 
2018b. The effectivety of carotenoid Spirulina 
platensiswhich is produced in culture media from 

ketchup waste as an antioxidant. Journal of Fisheries 
and Marine Research 2(1): 9-14.

50. Setyono D.E.D., Kusuma H.A., Poeteri N.A., Ben-
gen D.G. and Kurniawan F., 2019. Diversity and 
Abundance of Gastropods in the Intertidal Zone of 
Watukarang, Indonesia. Marine Research Indonesia 
44(1): 19-26. 

51. Shalihah H.N., Purnomo P.W. and Widyorini N., 
2017. Keanekaragaman Moluska Bedasarkan Tek-
stur Sedimen dan Kadar Bahan Organik pada Muara 
Sungai Betahwalang. Kabupaten Demak. Jurnal 
Saintek Perikanan 13(1): 58-64.

52. Sturm C.F., Pearce T.A. and Valdes A., 2006. The 
Mollusks: A Guide to Their Study, Collection and 
Preservation. American Malacological Society, 
America, pp. 295-312.

53. Ulmaula Z., Purnawan S. and Sarong M.A., 2016, 
Keanekaragaman Gastropoda dan Bivalvia berdasar-
kan Karakteristik sedimen Daerah Intertidal Ka-
wasan Pantai Ujong Pancu Kecamatan Peukan Bada 
Kabupaten Aceh Besar. Jurnal Ilmiah Mahasiswa 
Kelautan dan Perikanan Unsyiah 1(1): 124-134.

54. Xiao B.C., Li E., Du Z.Y., Jiang R.I., Chen L.Q. and 
Yu N., 2014. Effects of Temperature and Salinity 
on metabolic Rate of the Asiatic Clam Corbicula 
fluminea. Springer Plus 3: 1-9.

55. Zamkowski, T., Raczyńska, M., Grzeszczyk-Kow-
alska, A., Machula, S., and Śliwa, P. 2013. The 
changes in the population of theodoxus fluviati-
lis in the river tywa western pomerania (pomorze 
zachodnie) in the background of the abiotic habitat. 
Inżynieria Ekologiczna, 35, 75-84.

56. Zhang H., Shin P.K.S. and Cheung S.G., 2016. Phu-
siological responses and scope for growth in a marine 
scavenging gastropod, Nassarius festivus, are affect-
ed by salinity and temperature but not by ocean acidi-
fication. Journal of Marine Science 73(3): 814-824.


