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Abstract. Neosesarma sp. is a species of Decapods from a family of Sesarmidae. Neosesarma
sp. that has an important role in a food chain. The research aimed to estimate secondary
productivity of Neosesarma sp. based on ratio of production and biomass. The research was
conducted in 3 stations in Bintan Bay, Bintan Island, Riau Islands. Preliminary research was
conducted in August, and the main research was conducted in September, October, and
November 2018. Neosesarma sp. was obtained by using modification of artificial substrate.
Length and weight were measured and were analyzed to obtain length frequency distribution,
length-weight relationship, and estimation of secondary productivity. The length frequency
distribution of Neosesarma sp. ranged from 1.2 to 5.2 mm; both males and female had growth
pattern of negative allometric; and the highest secondary productivity (1.5392 gm?y™) was in
Station 2 located near mangrove ecosystem as original habitat. The lowest secondary
productivity (0.0730 gm? y™) was in Station 3 (offshore ecosystem). The conclusion of this
study is Neosesarma sp. that found in mangrove ecosystem has the highest secondary
productivity of another coastal ecosystem in Bintan Island waters.

1. Introduction

Neosesarma sp. is a species of Decapoda which has not been studied and included in the family of
Sesarmidae. Neosesarma sp. has a size range of 17.7 up to 23.8 mm, so that these species can be
categorized as small crustaceans. According to The North European and Baltic Network on Invasive
Alien Species [1], small crustaceans are group of crustaceans that measure less than 25 mm.
Ecological and economical functions of small crustaceans are not yet known in detail, but some
species are parasites. Another species, such as Daphnia sp. and Artemia sp. often used as fish and
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shrimp larvae feed [2]. Neosesarma sp. life in the marine habitat [3] and another reference states that
this species is found in brackish water habitat [4]. Secondary productivity of Neosesarma sp. is
essential as a food supply for the next trophic level.

Secondary productivity is the level of chemical energy and biomass production of organic material
by heterotrophic organisms at a certain location and time [5]. Factors affecting secondary productivity
are light, temperature, salinity, and the feeding behavior of these organisms [5]. Secondary
productivity value may change as a result of death, reproduction, and migration that occurs within the
population [6]. Secondary productivity changes can also be caused by anthropogenic activities, such as
pollution, construction, and others [5]. Secondary productivity can be used to look at the dynamics of
a population, as an assessment of the environmental stress, and to know the availability of food and
energy flow in the ecosystem. The parameters used to determine the secondary productivity and
recruitment patterns of Neosesarma sp. are biomass, production, and P/B (ratio of production and
biomass).

Estimation of secondary productivity of Neosesarma sp. requires sample without disturb the
balance of the ecosystem. Therefore, the usage of artificial substrates was needed for sampling. The
use of artificial substrates is intended to reduce the variations of the physical and avoid damage to the
native habitat of the organisms in the region [7]. In addition, the determination of the mesh size needs
to be adjusted to the Neosesarma sp. size which will be taken as a specimen. It is intended to take the
specimen of a more selective so as not to disturb another biota.

Research on the productivity of small crustaceans, especially Neosesarma sp. has never been
conducted in Indonesia. Previous research on secondary productivity includes sand crabs [8], larval
Chironomidae [7], and the growth and productivity of mangrove crab (Scylla serrata) [9]. Small
crustaceans as heterotrophic organisms contribute to preserving environmental balance. Bintan Island
is the biggest island in the Riau Islands and has a great natural resource [10]. Some regions have the
characteristics of a quiet beach and have a mangrove and seagrass habitats which are still pristine. This
habitat supports the organism Neosesarma sp. Therefore, research on secondary productivity of
Neosesarma sp. in Bintan Bay, Bintan Island needs to be conducted. The aim of this research is to
estimates secondary productivity of Neosesarma sp. based on ratio of production and biomass.

2. Materials and methods

2.1. Data Collection
The preliminary study was conducted in August 2018, followed by sampling in September, October,
and November 2018 in Bintan Island waters (Figure 1). The process of species identification and
further analysis were conducted in Laboratory of Micro Biology 1, Department of Aquatic Resource
Management, IPB University. The data collection included carapace length and weight of the biota.
Small crustacean specimens were biota that attached to artificial substrates. Artificial substrate
served as a medium of live small crustaceans. Artificial substrates were formed from a net with a mesh
size 2 mm. Elements smooth substrate was effective to obtain invertebrates [11]. Creation of artificial
substrates referred to any larval Chironomidae [8], which was modified in accordance with the target
organism. Frame of artificial substrates were made from PVC with size of 45x45 cm? and were
divided into nine parts. Five of them were given the net with a size of 15x15 cm?®[12]. Three transects
of artificial substrates were used at each station. Artificial substrates were placed vertically in the
water column with weighted and float, to avoid drifting (Figure 2). Preliminary test was conducted in
the first months of research to ensure the functioning of artificial substrates that have been modified.
Artificial substrates were placed in three different stations (ST 1 = KJA or floating cage, ST 2 =
Seagrass, ST 3 = offshore) with three substrates at every month. Sampling was conducted once a
month for three months. All small crustaceans attached to the substrate were sorted and preserved
using 96% alcohol. Then the samples were analyzed in the laboratory.
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Figure 1. Maps of three different
stations for artificial substrate in
Bintan Island.
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Figure 2. Visualization of artificial substrates.

Morphological identification was observed using a stereo microscope in Laboratory of Micro
Biology 1. Identification of small crustaceans referred to identification book Marine invertebrates of
the Pacific Northwest [13]. All specimens were documented using View 3.7 Beta camera connected to
the microscope to facilitate the measurement process. Length measurements were performed using
Image J and the weight was measured using a digital analytic. Estimation of secondary productivity

was obtained by calculating the ratio of production and biomass.
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2.2. Data analysis

The data were analyzed and were obtained length frequency distribution, length-weight relationship,
and estimation of secondary productivity. The secondary productivity for a year was called annual
productivity. Secondary productivity was stated as biomass per area and per time (gm?2y™) or energy
(kdm? y'). The secondary productivity was estimated using size-frequency method, and was
calculated based on the ratio of production (P) and biomass (B). The equation for calculating biomass
was as follows [14]:

B= Ni X Wi

Where,

B = Biomass of Neosesarma sp.

N; = Density at each class

W; = Average wet weight at each class

To estimate the production of Neosesarma sp. used the following equation:

P=Z(WiXANi)XJK

Where,
W. = Wetweight lost at each class (g)
AN; = Density lost at each class (ind. m?)
JK = Number of classes

3. Results and discussion
3.1. Results

3.1.1. Length frequency distribution. Length frequency distribution was analyzed to determine the age
group of Neosesarma sp. by length data. The total specimens of Neosesarma sp. were found 61
individuals with a length range of 1.2000-5.1999 mm. The artificial substrate in ST 1 was only found
Neosesarma sp. at the second and third months (Figure 3). The ST 3 has the highest specimen with
total of 36 individuals.

3.1.2. Length-weight relationship. Length-weight relationships were constructed to determine the
growth pattern. The Neosesarma sp. male and female showed growth patterns of negative allometric in
all three ecosystems (Figures 4a, 4b, and 4c). The determination coefficient of male in the KJA,
seagrass, and offshore ecosystems were 83.17%, 88.39%, and 75.31%. While, the female had the
determination of 87.95%, 91.93%, and 81.53%.

3.1.3. Estimated Secondary Productivity. Estimations of secondary productivity of Neosesarma sp. in
three different ecosystems were shown in Table 1. Based on Table 1, the average density of
Neosesarma sp. for the KJA, sea grass, and offshore ecosystems were 10, 18, and 40 ind/m? The
average weight for each ecosystem was 1.1138, 2.9297, and 2.5259 mg. Before estimating the
secondary productivity, annual production was calculated for each ecosystem. The offshore ecosystem
had the highest production with value of 1539.1559 gm? y™. The P/B ratio was obtained in KJA,
seagrass, and offshore ecosystems were 2.9424, 0.9045, and 10.8020.
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Figure 3. Histogram of the long frequency distribution of
Neosesarma sp. in the three different stations (A) KJA, (B)
seagrass, and (C) offshore.
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Figure 4. Length-weight relationships of Neosesarma sp. males and females in the
KJA (a and d), seagrass (b and e), and offshore (c and f).

Table 1. Secondary productivity of Neosesarma s

p. in three different stations.

KJA (ST 1) Seagrass (ST 2)  Offshore (ST 3)
Average Density (ind/m™) 6.7500 15.7500 40.3750
Average Weight (mg) 1.1138 2.9297 2.5259
Annual Production (mg.m?y™) 132.9600 72.9600 1539.1559
Annual P/B 2.9424 0.9045 10.8020

3.2. Discussion
Estimation of secondary productivity was conducted on the
artificial substrate. Artificial substrates were placed in a vert

species that most commonly found in
ical condition to get a small crustacean
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that lived in the water column without damage and disturb the ecosystem. In addition, the condition
reduced the environmental and physical variation of organisms [14]. The highest number of small
crustaceans that obtained was Neosesarma sp. from family Sesarmidae [15]. Neosesarma species were
often found in coastal waters that were still influenced by the mainland [4]. This species was generally
an herbivore and detritivore [16]. Some literature suggested that the organisms in Sesarmidae groups
had an important role within the ecology, i.e. recycle organic matter (mangrove and seagrass leaves)
[17]. Moreover, members of Sesarmidae groups could be an indicator of an environment change [18].

Neosesarma was obtained for three months and the frequency distribution was created to determine
the size range of Neosesarma in Bintan Island. Neosesarma were captured during three months in
three stations with a total 50 individuals. The important things to consider in determining the length
frequency distribution was determining the number of classes, the class width, and length data
accordance with the interval class. The length distribution of Neosesarma ranged from 1.2 to 5.2 mm.
The minimum and maximum of carapace length were 1.2730 mm and 5.0350 mm.

Based on t test analysis (partial test), both males and females had growth pattern of negative
allometric. Negative allometric indicated that the growth pattern of length was more dominant than the
growth pattern of weight [19]. Analysis of length-weight relationship was used to determine the
growth pattern. An effective growth pattern was important for the management of fish stocks,
including crustaceans [20].

Production was a growth measurement or biomass turnover in days or years [21]. Production of
Neosesarma sp. was estimated at three different stations and the highest production in Station 2,
followed by Station 1 and 3. High production at Station 2 was caused by the located near the
mangrove ecosystem. The mangrove ecosystem had a positive contribution to the secondary
productivity of Neosesarma. The group Sesarmidae often found in mangrove ecosystems [16].
Sesarmidae groups ate decaying mangrove leaves. Station 1 had a lower density than Station 3, but the
production was higher. The average mass of Neosesarma at this station was the smallest among the
others (1.1138 mg). This condition showed that production of an organism was affected by masses.
Several studies had linked the production of Decapoda organisms that was shown in Table 2.

Table 2. Research on production of Decapoda.

Biota Production (gm?y™) Locations

Chiromantes dehaani 293.2067 Yangtze River, China [23]
Helice tientsinensis 29.5133 Yangtze River, China[23]
Scylla serrata 13.9290 Indramayu, West Java [9]

Emerita emeritus 2.4181 Kebumen, Central Java[8]
Neosesarma sp. (Station 2) 1.5392 Bintan Island, Riau Islands
Neosesarma sp. (Station 1) 0.1330 Bintan Island, Riau Islands
Neosesarma sp. (Station 3) 0.0730 Bintan Island, Riau Islands

Table 2 showed the value of production in some species of Decapoda. Chiromantes dehaani had
the highest production with value of 293.2067 gm™y™ While, Helice tientsinensis had production of
29.5133 gm™ y*. Another study on mangrove crabs at a place resulted 13.9290 gm™ y™ for Scylla
serrata and 2.4181 gm™y™ for Emerita emeritus. The production of Neosesarma at the third station
was very small when was compared with other Decapoda.

Secondary productivity was biomass produced by the heterotrophic population at a time interval
and a specified amount without considering the survival rate of the population. Secondary productivity
was obtained by calculating the ratio of production (P) and biomass (B) [5]. Secondary productivity
calculation on Neosesarma sp. didn't need to consider the correction factor. Organisms with life cycle
less than a year didn't need to calculate a correction factor [23]. The third station had different
secondary productivity. Secondary productivity from lowest to highest were Station 2, Station 1, and
Station 3. Station 2 was located near the mangrove ecosystem and station 3 was located farthest away
from the beach. Station 1 was located near an area that has floating net cages of grouper. The grouper
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consumed the pellets made from fish meat, while Neosesarma was a detritivore that consumed the
remainder of mangrove leaves. annual P/B showed their rapid growth.

Based on the calculation of secondary productivity, Station 2 had the highest value that was located
near the mangrove ecosystem and was original habitat of Neosesarma. Neosesarma utilized the
remaining mangrove leaves as food. Factors affecting secondary productivity were feeding behavior,
light, temperature, and salinity [5]. Feeding behavior played an important role in the process of energy
flow. Energy could be moved through the prey-predator process. Secondary productivity measurement
was the calculation on which the depiction of the ecosystem dynamics. This family Sesarmidae
generally became food for birds. Several countries in Southeast Asia utilized these groups as a source
of protein (food) [24].

4. Conclusion

The highest secondary productivity of Neosesarma sp. was 1.5392 gm?y™, found in Station 2 that
located near mangrove ecosystem as original habitat. The lowest secondary productivity was 0.0730
gm2y™, found in Station 3 that located in offshore ecosystem.

Acknowledgments

We would like to express our thankful to the Ministry of Research, Technology, and Higher Education
who gave funding for this research. The author also expresses his gratitude to all those who helped
complete the research.

References

[1] NOBANIS 2018 Marine identification key: Small crustaceans (Available on
http://www.NOBANIS.org)

[2] Tjodi R, Kalesaran O J and Watung J C 2016 The combination of the feed on the growth and
survival of fish larvae Sangkuriang catfish (Clarias gariepinus) Journal of Aquaculture 4(2)
1-7

[3] Worms Editorial Board 2019 World Register of Marine Species (Available on
http://www.marinespecies.org)

[4] Davie P J F 2012 A revision of Neosesarma (Crustacea: brachyura: Sesarmidae) with the
description of a new species Nature 56(1) 221-233

[5] Dolbeth M, Cusson M, Sousa R and Pardal M A 2012 Secondary production as a tool for better
understanding of aquatic ecosystems Canadian Journal of Fisheries and Aquatic Sciences 6
1230-1253

[6] Mashar A 2016 Population Biology Mole Crabs (Crustacea Hippidae) in Central Java's
southern coast [thesis] (Bogor: IPB University)

[7] Kirisanti M 2012 Productivity Chironomidae larvae on artificial substrates in Depth Water and
Organic Matter Content of Different [dissertation] (Bogor: IPB University)

[8] Nuraisah R 2012 Estimation of Secondary Productivity sand crab Emerita emeritus and HIPPA
ovalis in March to May 2012 in Sandy Beach, Kebumen, Central Java [thesis] (Bogor: IPB
University)

[91 Nuraini A 2015 Growth and Productivity Mangrove crab (Scylla Serrata) Waterway Delta
Cimanuk, Indramayu, West Java [thesis] (Bogor: IPB University)

[10] Ilrawan A B 2013 Valuation Reserve Function Capability in Bintan Island, Riau Islands
Province Journal of Environmental Science and Technology 5(1) 48-65

[11] Molokwu N D, Vas P G, Bradshaw T, Blake A, Henessey C and Merten E 2014 Effects of
substrate on the benthic macroinvertebrate community: An experimental approach Elsevier
72 109-114

[12] Mashar A, Widigdo B and Farajallah A. 2018. Assessing Biodiversity Crustacean Small-as a
consequence of Indonesia Crossed geographical region of the Wallace Line and Line



SCESAP 2019 IOP Publishing

IOP Conf. Series: Earth and Environmental Science 420 (2020) 012017  doi:10.1088/1755-1315/420/1/012017

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]
[22]

[23]

[24]

Against Intellectual Weber Marine Species, Leading Basic Research Universities (PDUPT)
(Bogor: Institut Pertanian Bogor)

Kozloff E N 1974 Marine invertebrates of the Pacific Northwest (Seattle and London:
University Washington Press)

Saliu J K and Ovuorie U R 2007 The artificial substrate preference of invertebrates in Ogbe
Creek, Lagos, Nigeria Life Science Journal 4(3) 77-81

Schubart C D, Cannicci S and Fratini S 2006 Molecular phylogeny of grapsoid crabs
(Decapoda, brachyura) and allies based on two mitochondrial genes and a proposal for
refraining from current superfamily classification Journal of Zoological Systematics and
Evolutionary Research 44(3) 193-199

Emmerson W, Cannici S and Porri F 2003 New records for Parasesarma leptosoma
(Hilgendorf, 1869) (Crustacea: Decapoda: brachyura: Sesarmidae) from mangroves in
Mozambique and South Africa Zoology Africa 38(2) 351-355

Yu O H and Suh H L 2011 Secondary production of the eusirid amphipod Pontogeneia rostrata
gurjanova, 1938 (Crustacea: Peracarida) on a sandy shore in Korea Ocean Science Journal
46(3) 211-217

Araujo M S L, Tenorio D and Castiglioni D S 2014 Population biology of the crab Armases
angustipes (Crustacea, Decapoda, Sesarmidae) at Brazilian tropical coast lheringia Série
Zoologia 104(2) 150-161

Effendie M 1 1979 Methods of Fisheries Biology (Bogor: Foundations Dewi Sri)

Pinheiro M A A and Fiscarelli A G 2009 Length-weight relationship and condition factor of the
mangrove crab Ucides cordatus (Linnaeus, 1763) (Crustacea, brachyura, Ucididae) Brazilian
Archives of Biology and Technology 52(2) 397-406

Benke A C and Huryn A D 2017 Production and Quantitative Food Webs in Hauer F R and
Lamberti G A (Eds.) Methods in Stream Ecology. 3rd Edition (Amsterdam: Elsevier Inc)

Chu T S, Sheng Q, Wang S K, Huang M Y and Wu J H 2013 Population dynamics and
secondary production of crabs in a Chinese Salt Marsh Crustaceana 83(3) 278-300

Yu O H, Jeong S J and Suh H L 2008 Reproductive pattern of the epifaunal Amphipod
Pontogeneia rostrata (crustacea) dolsando on sandy shore in Korea Ocean Science Journal
43(3) 127-133

Manikantan G, Khan S A, Lyla S, Rahman M E S and Victorraj M 2016 Occurrence of violet
vinegar crab Episesarma versicolor Tweedie, 1940 (Crustacea: Decapoda: brachyura) in
mangroves of Pichavaram and Vellar, Tamil Nadu International Journal of Fisheries and
Aguatic Studies 4(2) 166-169



