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ABSTRACT

Sipuncula, a marine biota which is commonly called a peanut worm, is a marine biota that is a little "controversial". Some
literature also refers to these animals as "unsegmented marine worms" or unsegmented marine worms. Siasia (Sipunculus
nodus) usually lives in coastal areas, especially around seagrass beds, mangrove forests, and coral reefs. These biotas tend
to inhabit the bottom of the waters, especially in the substrate, so they are categorized as infauna benthic organisms. Siasia
(S. nodus) can inhabit soft and hard substrate areas. Based on its ecological function, seagrass forms associations with
various kinds of marine life as food providers, shelters, and places to live, causing high diversity of marine life. The basic
substrate in the form of flat stones and gravel is a good living environment for macrozoobenthos because it is rich in organic
compounds so it has a big population density and diversity. The bottom of the waters in the form of sand and fine sediment is
not a good living environment for benthic animals. Factors affecting density and diversity are environmental conditions,
habitat, and diet. The same factors also affect the nutritional content of Siasia (S. nodus). So, it is feared that when the
population density of Siasia (S. nodus) becomes high in the water there will be competition for food which will have a direct
impact on the nutritional content of Siasia (S. nodus). The population density of each water is different, so it is necessary to
research the population density of Siasia (S. nodus) based on differences in the substrate of the seagrass area in the waters
of Saparua Island, Maluku Province, Central Maluku Regency. The highest population density value of Siasia (Sipunculus
nodus) in Saparua Island waters is found in Siri-sori State and the lowest is in Paperu Country.

Keywords: Density, proximate, Sipunculus nodus

To cite this article:

Matulessy, Y. M., Awan, A, Liline, S. (2021).The density of Siasia (Sipunculus nodus) population based on the differences in
the substrate of the sea grasses beds on the waters of Saparua Island. Bioedupat: Pattimura Journal of Biology and
Learning, Vol 1(1), 11-16.DOI: https://doi.org/10.30598/bioedupatv1ilpp11-16

INTRODUCTION

Sipuncula, a marine biota commonly called peanut worm, is a marine biota that is a little "controversial"
(Silaban & Silaban, 2019). Some literature also refers to these animals as "unsegmented marine worms" or
unsegmented marine worms (Barnes, 1987; Hutching & Johnson, 2003). Taxonomically, Sipuncula is not
included in the Phylum Annelida Class Polychaeta, which is a taxon where the majority of marine worms can be
grouped. Sipuncula, also known as Sipunculida (Tree of a life web project, 2008), is a biota that belongs to a
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separate phylum under Kingdom Animalia, namely Phylum Sipuncula. Thus, although it is often called a "worm"
the use of this term is still a matter of debate among scientists. The presence of Sipuncula in marine and estuary
ecosystems is relatively less well known when compared to the marine worm Polychaeta.

Sipuncula is described at glance as a marine animal that looks like a worm but without segments. Its body is
divided into the main body (trunk) and an introvert that can be pulled inward or behind. The ratio of the length of
the two parts varies for each type. Sipuncula is a minor phylum in the large bilaterian animal group, namely a
group of animals that are triploblastic, bilaterally symmetrical, and formed from three kinds of seed layers
(endodermis, mesoderm, and ectoderm (Suwignyo & Sugiarti, 2005).

Kendari people generally process Siasia (Sipunculus nodus) as a food substitute for fish which is believed to
have health benefits and is also used as herbal/natural medicine. Silaban & Nanlohy (2011) state that marine
worms originating from Nalahia waters have the highest protein content of 17.13%. Zhang et al. (2011) state that
in China sea worms have long been used as traditional medicine in treating tuberculosis, regulating gastric and
spleen functions, as well as restoring health caused by pathogens. Purwaningsih (2014) states that the ethanol
extract of sea worms has potential as antidiabetes through in vitro tests which can inhibit the activity of the a-
glucosidase enzyme by 16-24 ppm.

Sipuncula of the species (S. nudus) is known mainly in the Maluku region as a food ingredient and as bait to
catch fish such as tatu fish and garopa. S. nudus is known as "Siasia" by the people of Ambon Island. On the
island of Rhun (Banda Islands) it is called "Kariong" and in the Bangka-Belitung Islands it is called "kekuak".
Siasia (S. nodus) on the island of Saparua is used as a coastal water resource for the community. The capture of
this biota by the local community has been carried out regularly. Siasia (S. nodus) is one of the biotas that is
usually sought after when the seawater recedes by the local community. Usually, Siasia is consumed fresh
(kohokoho, the general term for the Maluku people), sautéed, and sauteed with soy sauce. But a lot of people,
who never know at all, or know but have never tasted it because the community's knowledge is still very low
about the benefits of Siasia (S. nodus).

Silaban (2012) states that Siasia (S. nodus) usually lives in coastal areas, especially around seagrass areas,
mangrove forests, and coral reefs. These biotas tend to inhabit the bottom of the waters, especially in the
substrate. They have been categorized as infauna benthic organisms. Siasia (S. nodus) can inhabit soft and hard
substrate areas. Based on its ecological function, seagrass forms associations with various kinds of marine life as
food providers, shelters, and places to live, causing high diversity of marine life (Supono & Arbi, 2010). The basic
substrate in the form of flat stones and gravel is a good living environment for macrozoobenthos because it is rich
in organic compounds so that it has great density and diversity (Odum, 1994). Furthermore, Koesbiono (1979)
said that the bottom of the waters in the form of sand and fine sediment is an unfavorable living environment for
benthic animals.

Factors affecting population density and diversity are environmental conditions, habitat, and diet. The same
factors also affect the nutritional content of Siasia (S. nodus). It is feared that when the population density of
Siasia (S. nodus) becomes high in the water there will be competition for food which will have a direct impact on
the nutritional content of Siasia (S. nodus). The population density of each water is different. So it is necessary to
research the population density of Siasia (S. nodus) based on differences in the substrate on the seagrass area
in the waters of Saparua Island, Maluku Province, Central Maluku Regency.

METHODS

Sampling

This research was conducted for 8 months starting from December 2019 to August 2020. It was carried out in
the waters of Saparua Island (Figure 1). Sampling was carried out in several villages, including Paperu Village
(rocky), Siri-soriAmalatu Village (rocky sand substrate), Kulur Village (sandy substrate), lhamahu Village (sandy
substrate), and ltawaka Village (rocky sandy substrate).

Sampling is done by using the roaming method. And then observations were made on the surface of the
sediment. If there is some kind of dune and the roots of the seagrass are slightly raised, then the Sipuncula
usually hides under the area. The bigger the dune that is formed and the roots of the seagrass are lifted, the
bigger the body size and vice versa (Silaban & Silaban, 2019).

When sampling is carried out, positions are plotted using a machete. Then after using a machete, a sample of
Siasia (Sipunculus nodus) was taken and was put in a labeled plastic sample. Data collection on the population
density of Siasia (S. nodus) was carried out by counting the number of individual animals contained in squares at
the research location and also documentation in the form of photographs.
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Figure 1. Research Location Map

Population Density Calculation

The population density of Siasia (Sipunculus nodus) was analyzed using the population density formula
(Brower, 1997) as follows:

D= E

A

Where :

D = Population Density of Siasia (S. nodus) (ind / m2)

Ni = Number of Individuals

A = Area of the sampling plot (m?)

Environmental parameter measurement

Environmental parameters calculation includes salinity, temperature, pH, and substrate (observed). The tools
that were used are thermometer and pH meter by placing these tools at two different points, namely at the point
near the coast of Station 1 (shallow) and the other at a point near the reef of Station 2 (deep). This tool is placed
to determine the fluctuation of temperature and light intensity at the research location at a predetermined time
range. The salinity meter uses a hand refractometer, where these measurements are carried out three times at
each station. Substrate observation was carried out physically by observing the surface of the sediments found in
each research location.

RESULTS AND DISCUSSION

Environmental parameter

Environmental parameters measured in this study are salinity, temperature, and water pH. The following are
the results of environmental parameter measurements in 5 villages (Paperu, Siri-sori Amalatu, Kulur, lhamahu,
and ltawaka) with different substrates in the waters of the island of Saparua, Central Maluku district. The results
of environmental parameters can be seen in Table 1.

Table 1. Results of measurements and observations of environmental parameters

Location Temperature (°C) Salinity (%) pH Substrate
lhamahu Village 26.4-28.5 29.8-34.3 74-1.7 Rocky, sandy
Paperu Village 29.9-36.5 36.5-41.8 7.7-71.9 Rocky
Itawaka Village 27.1-29.6 31.1-33.1 7.2-7.6 Rocky, sandy
Kulur Village 25.9-27.7 28.3-32.5 7.1-1.5 Sandy
Siri-sori Amalatu Village 29.2-35.9 34.9-38.5 7.6-7.8 Rocky, sandy
Temperature

Based on measurements made using a thermometer, the results show that the highest temperature is in
Paperu, which ranges from 29.9-36.5°C and is followed by Siri-sori Amalatu Village with values ranging from
29.2-35.9°C The lowest temperature measurement values were in Kulur Village, namely 25.9-27.7°C and
followed by lhamahu and ltawaka villages which had temperature measurement values ranging between 26.4-
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28.5 and 27.1-29.6°C. This is because in the waters of Paperu and Siri-sori Amalatu only a few rivers flow fresh
water into the sea. So the temperature value of the water in the 2 villages namely Paperu and Siri-sori Amalatu is
higher than the waters in 3 other villages (Ihamahu, ltawaka, and Kulur). The factors that influence the
temperature value are rainfall, evaporation, river run-off, and season (Barus, 2004). In general, the temperature
range in all research locations (Paperu, Siri-sori Amalatu, Ihamahunltawaka, and Kulur) obtained during the study
was tolerable by Siasia (S. nudus). This is because the temperature obtained is below the tolerance limit for the
balance of the population structure of benthic animals in general.

According to Effendi (2003), the activity of microorganisms requires different optimum temperatures. Every
10°C increase in temperature will increase the decomposition process and oxygen consumption by 2-3 times.
However, this increase in temperature is accompanied by a decrease in dissolved oxygen levels so that the
presence of oxygen is often unable to meet the oxygen needs of aquatic organisms for metabolism and
respiration. According to Ghufran & Baso (2007) in other words, the higher the water temperature, the lower the
solubility of oxygen in the water, and vice versa.The higher the solubility of oxygen, the lower the water
temperature. The indirect effect of temperature on the environment is to affect metabolism, the solubility of gases,
including oxygen, and various chemical reactions in water. Welch (1980) states that the temperature that is
dangerous for macrozoobenthos ranges from 35°C- 40°C.

Salinity

Based on the results of salinity measurements carried out using a refractometer. The results show that the
highest salinity is in Paperu. Which is between 36.5-41.8 %0 and followed by Siri-sori Amalatu Village with values
ranging from 34.9-38.5 %.. The lowest salinity measurement value is in Kulur Village, which is 28.3-32.5 %o and is
followed by Ihamahu and Itawaka Villages which have salinity measurement values ranging between 29.8-34.3
and 31.1-33.1 %.. This is because the results of water temperature measurements in 3 Villages: Ihamahu,
Itawaka, and Kulur are lower than the water temperatures in 2 other countries, namely Paperu and Siri-
soriAmalatu so that the evaporation rate is also low. The relationship between evaporation and salinity is directly
proportional. The higher the level of evaporation in water, the higher the salinity and vice versa (Nybakken, 1992).

Furthermore, Nybakken (1992) also explained that the fluctuation of salinity in the intertidal area can be
caused by two things. Firstly, due to heavy rain so that the salinity will decrease and secondly due to very high
evaporation during the day. So, the salinity will be very high. In general, the salinity range in all study locations
(Paperu, Siri-sori Amalatu, Ihamahu, ltawaka, and Kulur) obtained during the study was tolerable by Siasia (S.
nodus). This is because the salinity obtained is below the tolerance limit for the balance of benthic animal
population structures in general.

Mudjiman (1981) states that the salinity range considered suitable for macrozoobenthic life ranges from 15-45
%o. The report from Irwan (1997) added that in low and high salinity waters, macrozoobenthos such as snails,
worms (Annelida) and shellfish can be found. Payung (2017) states that salinity greatly affects the balance in the
body of organisms through changes in water density and changes in osmotic pressure. The higher the salinity,
the greater the osmotic pressure so that the organism must have the ability. Adapt to changes in salinity to some
extent through osmoregulation mechanisms.

pH

Based on the results of pH measurements made using a ph meter, the results have almost the same values
from one location to another. The highest pH measurement value ranged from 7.7-7.9 in Paperu Village while the
lowest was between 7.1-7.5 in Kulur Village. Variations in pH values are influenced by many factors, including
temperature, dissolved oxygen, alkalinity, the presence of various anions and cations as well as the type and
stage of organisms (Pescod, 1973).

In general, the pH range in all research locations (Paperu, Siri-sori Amalatu, lhamahu, Itawaka, and Kulur)
obtained during the study was tolerable by Siasia (S. nudus). The life of aquatic organisms is greatly influenced
by pH value fluctuations. In general, aquatic organisms are tolerant of a neutral pH value range. The ideal pH for
aquatic organisms is generally between 7-8.5. Water conditions that are very acidic or very alkaline will threaten
the survival of the organism because it will cause metabolic and respiration disorders (Odum, 1994).

Substrate

Based on the results of substrate observations carried out physically by observing the sediment surface in 5
villages, the results are varied. The substrate that was mostly found is the rocky sandy substrate. It is found in
lhamahu, Itawaka, and Siri-sori Amalatu villages. The least found substrate is the sandy and rocky substrate in
Kulur and Paperu villages. Besides the existence of basic substrate organic compounds in the form of flat stones
and gravel, it is a good living environment for macrozoobenthos so that it has great population density and
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diversity (Odum, 1994). Furthermore, Koesbiono (1979) said that the bottom of the waters in the form of sand and
fine sediment is not a very good living environment for benthic animals.

According to Seki (1982), the main organic components found in water are amino acids, proteins,
carbohydrates, vitamins, and hormones which are also found in water. Only 10% of the organic material settles
as a substrate to the bottom of the water. The basic substrate is the main factor affecting the life, development
and diversity of macrozoobenthos (Hynes, 1976).

Population density

The results of the calculation on the population density of Siasia (Sipunculus nodus) in the waters of the
island of Saparua show quite varied values. The results of observing the presence of individuals in each village
can be seen in Table 2. The results of calculating the density of Siasia (S. nodus) can be seen in Table 3.

Table 2. Observations of the presence of individuals in each villages

Location Number of Individuals in Squares to Total of Individuals
1 2 3 4 5 6 7 8 9 10 11 12
lhamahu 1 -2 1 - 12 2 1 - -1 1
Paperu 2 1 -2 - - 1 - 1 1 - 8
ltawaka 2 - 1 2 2 1 2 2 2 2 3 2 21
Kulur T 1 1 2 1 1 3 1 1 2 1 - 15
Siri-sori Amalatu 3 2 2 3 1 2 2 1 3 2 2 1 24

Table 3. Population density calculation result

Location Subtrate Type Value
lhamahu Rocky, sandy 1.21
Paperu Rocky 0.89
ltawaka Rocky, sandy 2.32
Kulur Sandy 1.67
Siri-sori Amalatu Rocky, sandy 2.67
Total 8.76

Based on the population density calculation results that have been obtained, each location shows different
values. The total value of the 5 research locations is 8.76 ind / m2. The highest value was in Siri-sori Amalatu
Village which had a value of 2.67 ind / m2 and was followed by Itawaka Village with a value of 2.32 ind / m2. The
lowest density calculation value was found in Paperu Village with a value of 0.89 ind / m? and followed by
lhamahu Village with a value of 1.21 ind / m2. For 1 other village, namely Kulur, it has a value close to Ihamahu
Village, which is 1.67 ind / m2,

This difference occurs due to environmental conditions that do not support the life of the S. nodus, diet, type
of substrate, and capture. In addition, other activities that can damage the seagrass ecosystem which can have
an impact on the population density of S. nodus is the local community making the research location a place for
boats to dock, the activities of catching gastropods and other marine animals which are carried out at low tide
which are mentioned by the local community as "bameti" and tourism / recreational activities such as swimming.
One of the activities of the ship that is suspected of destroying the seagrass is the entry and exit of ships into the
coastal area. Tourism activities such as swimming on the beach are also thought to damage the seagrass. In
contrast to the existing research station in Siri-Sori Amalatu Village which is quite far from residential areas so
that no community activity is found, this makes seagrass cover still well preserved and the opportunities for
fishing are less, this is shown in the condition of the sediment surface which is still awake.

CONCLUSION

Based on the results and discussion stated, it can be concluded that: The population density value of Siasia
(Sipunculus nodus) in the waters of the island of Saparua shows quite a large difference. The highest population
density value is in Siri-soriAmalatu Village and is followed by Itawaka Village. Meanwhile, the lowest population
density calculation value was found in Paperu Village and followed by Ihamahu Village. For 1 other country, Kulur
has a value that is close to the Inamahu Village.
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