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Abstract

Coastal village Bedono Sayung Demak experienced abrasion of about 200 ha
Potentially to be new habitat of various aquatic organisms, Including the
molluscs. Mangrove Be the are still survive and have a function as a buffer
and limitation for fertility waters and in life mollusks. Research aims to
analyze the abundance of molluscs and influence water quality on the
abundance of molluscs in the aquatic area in the abration waters at Bedono
Sayung Demak. Research based method survey tobeheld on 15 stations
represent the mangrove area, mangrove and the waters around the trees on the
outside may to june 2017. Variables measured is H2S, the organic matter
sediment, chlorofil a, abundance of mollusks, dissolved oxygen, visibility,
total phosphorus, nitrates and texture sediment, as many as 3 times. The
results of the study is that there is a gradient fertility; lowest waters are
oligotropic at in mangrove waters with mollusks abundance 22 ind / m2,
mesotrofic around mangrove with mollusks abundance 39 ind / m2 and
eutrophic in the outside mangrove waters with mollusks abundance 53 ind /
m2. Gastropods dominant on the number and frequency of the invention is
between stations are Clypeomorus chemnilziana, Cassidula
aurisfelis and Littorina scabra from 15 species; and bivalvae dominant on the
number and frequency of the invention is between stations
are Anadara granosa, Perna viridis and Circe scripta from 10 species. The
relationship between variables is abundance of (ind / m 2) = 44.358to 272.924
H>S - organic matter sediment 0.551 + 2.54 + 0.21 DO visibility - 0339 +
1,919 chlorofil a salinity (r=0.978).
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260 Pujiono W. Purnomo, et al

INTRODUCTION

Bedono is a village in Sayung Demak sub-district with extensive abrasion, which has
destructioned settlements and mangroves. This region has been change the ecological
function of the land became sea. In the semi-enclosed waters as a result of mangrove
survival makes this region into a new ecosystem inhabited by a variety of water
organisms including mollusks. According Cappenberg et al.(2006), mollusks can
live on many kind of substrates, sand, loam, rocky and clay, and encountered from
coastal to deepwater, occupying coral reefs, some immersing themselves in
sediments, some can be found attached to marine plants. In addition, molluscs also
have a high adaptability to place and environmental changes.

From the utilization aspect, the increasingly widespread abrasion area causes decrease
in the carrying capacity of the land to many aspects, such as reduced private property
in the coastal region of land such as farms, destruction of settlements and etc. This
has implications for loss of livelihood, reduced living convenience, separated access
between regions and so on. Ultimately causing an impact on the welfare of coastal
communities. On the other hand, increasing abration area and switching landscapes
into waters ecologically open opportunities for the formation of new ecological niches
that have great benefits in this environment both in the present and future.

Molluscs are one of the product widely used in this region. Soil erosion is an
opportunity as a new habitat for them to thrive. This study examines the Existance
potential of mollusks on the basis of utilization of new niches simultaneously, and to
see a fairly extensive mangrove support growing in this region. The purpose of this
research objective is: the fertility status of the waters of the abraded, analyzing the
effect of water quality on the abundance of mollusks in waters abraded Bedono
village Sayung Demak.

MATERIALS AND METHODS

The research was conducted in the abrasion area of Bedono Village, Sayung,
Demak. This area has been permanently inundated with sea water. The existence of
some coastal and natural buildings then cause these irregular waters are separated into
3 areas. The western region is limited by the embankment of the Sayung River
Morosari tourist location with mangrove area and the religious tourism location of
Bedono. In this segment determined 3 stations (St-1, St-2 and St-3). The second
segment is the abrasion area separated by the wider mangrove area of Senik
Village. In the abration area determined 3 research stations (St-4, St-5 and St-6). In
the area of mangrove Senik Village determined 5 stations there are (St-7, St-8, St-9,
St-10 and St-11). Meanwhile St-12, St-13 and St-14 are located in the eastern
abrasion area of Senik village. The St-15 is outside the abrasion area (Figure
1). Sampling has been conducted 3 times in July as a repetition with an interval of 1
week.
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Sampling Station at
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Sayung Demak

1:21.565

0 0,1250,25 0,5 0.75 1
-——

1§

Sumber : T
1. Arceis Imagery I~
2. Peta B

Mollusks Sampling was conducted in accordance by the method of Frith et
al., (1976) and Nugroho (2002) modified on plot 5 x 5 m? at low tide. All types of
samples found through filtration were taken with 10 cm deep digs. The mollusk
samples obtained are then cleaned and inserted into the sample bottle, then given a
formalin solution 4% as pickling. Then, The identification of molluscs was done in
the Laboratory based on Dance (1984), Dharma (1988), FAO (1998) and Peter &
Sivasothi (1999).

The water fertility status was analyzed using the Carlson TSI test, so the next step was
measured on nitrate, visibility, total phosphate and chlorophyll-a. Potential of
mollusks were analyzed based on the abundance and diversity, while to analyze the
relationship between water quality with an abundance of molluscs using factor
analysis and multiple regression (Ghozali, 2016). Another water quality variables
required are H»S, sediment organic matter, dissolved oxygen and sediment texture.
The statistical test used to analyze the differences of several variables between the
research stations used the Tukey difference test and variance test.

RESULTS AND DISCUSSION
Results

Water fertility analyzing conducted aim to test the feasibility of habitat in life support
for organisms. Another consideration is the area of this waters is a relatively new area
formed due to the erosion of land land by the waves and currents and the land transfer
function on land (Asiyah ef al, 2015).

The results of the analysis of several variables supporting the TSI test obtained the
status between stations and distribution as shown in Table 1 and Figure 2.
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Table 1. Result of Analysis of Fertility Status of Sooted Water Bedono
Station TSISD TSITP TSI Chlo a TSI Information

1 73.48 6761 46.30 62.46 Eutrophic
2 73.67 68.15 46.97 62.93 Eutrophic
3 77.61 62.13 42.41 60.72 Eutrophic
4 69.38 64.73 40.63 58.25 Eutrophic
S 73.84 64.75 38.57 59.05 Eutrophic
6 79.51 56.09 29.84 55.14 Eutrophic
7 81.64 7.64 24.79 38.02 Oligotropic
8 81.70 8.95 25.44 38.70 Oligotropic
9 77.57 1849 37.30 44 .45 Mesotropic
10 76.62 1151 26.36 38.16 Oligotropic
11 75.03 10.63 25.75 37.14 Oligotropic
12 70.37 4530 26.49 47.39 Mesotropic
13 76.25 45.36 26.97 49.52 Mesotropic
14 77.58 46.76 28.15 50.83 Eutrophic
15 70.47 71.93 49 .40 63.93 Eutrophic

Figure 2.
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The waters within the mangrove area are represented by 7, 8, 9, 10 dn 11 stations
which have low fertility quality (Oligotrophic — Mesotrophic). areas in an open
environment tend to have fertile conditions (mid to moderate eutrophic).

The biological measure of the presence of mollusks in the bedono environment is the
level of diversity. This measure was a combination of individual abundance and the
total of species found. The results of identification and calculation are as shown in

Table 2.

Based on these results indicate that the highest abundance was found at 15 stations
and some stations 1 to 6.Then, as tested statistically by variance analysis we
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concluded that there are differences in the abundance of mollusks between
stations (o <0, 05) with the highest order of the average start at station 15 , 1 and
2: followed by stations 4, 5 and 3, followed by the station 12, 6, 14 nd 13, then
stations 9 to 11 and the lowest at station 7 and 8. The results of the multiplicative
analysis of diversity show a similar pattern.

Table 2. Analysis Abundance of Mollusk (ind/m?) at The Bedono Waters

Famili Species Station

1|23 4(5|6|7|8|9 |10 11 |12|13|14]|15

-
.
=]
o

Cerithiidae |Clypeomorus rjoj2(2(1(3212]3

chemnitziana
Ellobiidae |Cassidula aurisfelis 34140 (3 (4032112121410
Ellobium aurisjudae rfrjofojtrjojrjojrytrf{o|l1ryo}1ry|o
Littorinidae |Littorina carinifera rjfojof3jrj21jtrj2104(2|13]1
Littorina scabra s|2(4 )2t |2{0j0j210}10|(1]2|2]3
Littoria undolata ryprjotrjryrjofojrjojojrjo|2j|3
Nodilitorina 4 (5|30t jrjoj2(0f{22|2|0|22
pyramidalis
Mya 270(0 ) 3(o0jo0of{rjoj2y1rjof2)3(2]|4
Neritiidae  |Neritina violacea ofoj2f(s|4jtrjojofrj{2y1r|rjo|p1ys
Potamididae |Cerithidea quayii ryrjojojojrjofrjrjojrjr|yrypryjo
Cerithdiopsis ofrjofojojojojofojojo|trjrjyofo
malayensis
Cerithidea cingulata rfrjprfrjoj2 | O O O O R R I 211
Cerithidea obtusa 21211221 jofrjojtrjojojoj1yj2
Telescopium 291312101 fr{3joj1rjo|3|z2]l1
telescopium
Synceriidae |Syncera brevicula Jj2(20(tjpjfojrjpryprjprf2jo0f1ry)2
Arcidae Anadara granosa 2015115 (53|00} 2|1]0O|3]|5]|3]|7
Cardiidae  |Trachycardium 143 5|3 (4|1 |1]L|O0]1]|5]|0]2]|3
subrugosum
Donacidae  |Donax cuneatus 3|4 42y frprp2rjojojogl
Mytilidae  |Perna viridis 64|14 )52 (00 (21 (41219
Mediolus micropterus ry2ys |3 |3(210ftjrjojrjr|3j2|4
Pinnidae  |Pinna muricata 6 (2|3 (L |2j0(0j0 (2|0} 1|01l |1|4}|2
Tellinidae | Tellina Sp rys{2 (3|11 |(2(2)v{rj1rj213|1/f1
Soletellina alba 2010214201232 (3]1|0]2
Veneridae |Circe scripta 2023 |3 (5({4 )10} }1|L]L]O]|S
Gafrarium tumidum s|t2(0 )t fvjpryprfoprprp2yrjop1y]o
Jumlah Individu 5T 5545|5047 (40 | 14|17 32|24 27 |41 |35|39|63
Jumlah Species 24123 (202221 (241920 |24 |17 22 |24 |21 (22|23

Indeks keanekaragaman |2.93|2.95|2.82|2.83|2.82|2.96|2.79|2.86|3.06|2.72|2.88 (2.97|2.76|2.94|2 87

Indeks Keseragaman  |0.92]0.94(0.94]/0.92]0.93|0.93|0.95/0.96|0.96/0.96/0.930.94|/0.91{0.95/0.92
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Based on the biota profile it is known that bivalve averages were found to be higher
in the research area compared with the gastropod group, with 288 individuals in the
gastropod group while the gastropod group was 297 individuals. Compared with the
group of bivalvea, then the group of gastropods were more common in the area
bermangrove (Station 7, 8, 9, 10,11, 13 and 14), while the remainder were more
common bivalvea group.

Based on the types of individuals who found the five species of gastropods most
consecutive, there are Cassidula aurisfelis, Littorina scabra, Clypeomorus
chemnitziana, Littoraria arinivera and Neritina violacea. Then most of the 5 species
bivalvae group there are Perna viridis, Anadara granosa, Trachycardium
subrugosum. Circescripta and Mediolus micropterus. The map of gastropod and
bivalve distribution that has been found can be seen in Figures 3 and 4.

Figure 3.
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This means that there was a proportional relationship between individual abundance
and the species found. This phenomenon is estimated to be related to the condition of
the chemical physics environment. Indication of the role of environmental factors is
quite prominent in the abrasion area Bedono. This was because of the environmental
variability as described in the previous section. The results of the water quality
measurements are presented in Table 3.

DISCUSSION

Bedono coastal area is a specific environment because it is a new area formed due to
the abrasion, where the area was previously a mangrove conservation area that
became a ponds. While the specific level is supported by the still maintained part of
the area as a dense mangrove environment and well developed with its surroundings
which is the new waters of abrasion. From the other side that the area of abrasion was
broad and elongated, then in this region eventually become the shelter flow of small
rivers coming from the upstream area especially from the Sayung area which was
quite densely populated as well as some industries.

Table 3. Anayisis of water Quality at The Bedono Waters

Station| H:S Sediment DO Total Nitrat | Depth | Visibility | Temperatur | Salinity | pH
Organic | (mg/l) | Fosfat (mg/T) (cm) (cm) (°C) ("/on)
Matters ( %) (mg/l)
1 0.002 1023 4288 | 00815 | 02203 | 10230 | 3923 2953 3062 | 744
2 0.003 12.89 4284 | 00847 | 02287 | 69.63 38.72 2922 28.71 728
3 0.009 15.04 3028 | 00558 | 01507 52.28 2947 30.22 2762 | 701
4 0.004 1394 3656 | 00667 | 0803 | 11230 | 5215 30.31 3065 | 7.38
5 0.008 14.81 3342 | 00668 | 01806 | 6740 38.26 3043 2746 | 731
6 0.010 16.86 3106 | 00367 | 00991 56.70 2583 30.26 1843 | 722
7 0.043 28.56 0051 | 00013 | 00029 | 5830 21 2743 2565 | 612
B 0.041 29.74 0.549 | 00014 | 00038 | 6140 22.18 27.18 2343 | 623
9 0.019 18.53 0727 | 00027 | 00460 | 5840 29.54 28.44 2966 | 642
10 0.030 18.99 0.811 | 0.0017 | 0.0071 5390 31.55 29.02 28.89 | 621
11 0.024 2325 1242 | 0.0016 | 0.0052 58.60 3525 27.34 28.06 | 6.66
12 0.011 1540 2164 | 00173 | 00469 | 8940 48.68 2922 2063 | 703
13 0.018 18.85 3086 | 00174 | 0.0471 76.40 3238 2953 2848 | 7.6
14 0.017 14.13 3065 | 00192 | 00519 | 81.80 2952 30.02 2875 | 704
15 0.001 7.78 4387 | 0.1100 | 02495 | 18470 | 4834 29.33 31.84 | 7.33

Based on these descriptive data, the conspicuous deviation was the abundance of
molluscs, brightness and sedimentary organic matter. The initial expectation of this
was that of habitat variability, for this reason, factor analysis of all these components
is carried out. Factorial analysis test obtained information that there was one root
grouping measured data and be able to explain 77% correlation between the measured
data.
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This grouping was then used as a reference for conducting relationship studies
between dependent and independent variables. In this case, the abundance of molluscs
as a dependent variable, while the independent variables are H»S, nitrate, total
phosphate, organic sediment materials, dissolved oxygen at the base, brightness,
salinity and chlorophyll-a. The statistical test was using multiple regression
analysis. After it was calculated by considering multicollinearity requirement and
autocorrelation test then got the equation as follows: The abundance of molluscs
(ind/m %) = 44358 - 272.924 H>S - 0.551 sediment organic matters + 2.54 Dissolved
Oxygen + 021 Visibility - 0.339 salinity + 1.919 chlorophyll-a (r =0.978). so, the
increase in the number of molluscs was inversely proportional to H»S, organic matter
and salinity, and it was directly proportional to dissolved oxygen, brightness and
chlorophyll-a.

In terms of the role of water status to the quality and quantity of molluscs, there was a
very strong correlation between that variables. The abundance of molluscs has an
inverse relationship with H:S and organic matter. This did not mean that the
mangrove external environment has less support, but the levels are grouped from
medium to high. Meanwhile, the inverse nature of multiple regression is caused by the
mangrove area found in high levels of organic material and the abundance of molluscs
are limited by H-S and low dissolved oxygen.

The low quality of marine habitat in mangroves is characterized by high H»S although
the organic matter also was high, this was cause depression in the life of molluscs or
other organisms. The types of gastropod have a neuro control for the feeding process,
so this group is more flexible in the feeding process and adaptation of environmental
conditions. Although this biota was quite abundantly found in the mangrove area, but
they were that generally did the distribution on the mangrove root (Elliott and
Susswein, 2002). Then, its movement was a molluscan response to its environmental
conditions. This condition was different from the bivalve, which this condition
relatively lower found compared to the surrounding open environment. In this area,
although it had lower organic materials but it still has expected to sustain the life of
molluscs. In addition, the high dissolved oxygen in the marine environment outside
the mangrove and its texture which has a higher sand content allows the pore water of
sediment within a few centimeters can still support the bivalvae life.

According to Nerlovi'c et al (2011) benthic organism structures including molluscs
are under pressure after the aquatic base environment undergoes an anoxic post,
although some bivalve can survive. It was then argued that during times of temporal
environmental stress, most bivalve species exercise protection by closing their
shells. Corbula type is one of the bivalves that have that ability. According to Llanso
(1992) and Diaz and Rosenberg (1995), the severity of environmental pressures
caused by toxic variables such as H2S or anoxic will affect the recovery rate of
benthic communal structures particularly bivalve.

Based on the description then obtained a description that the existence of mangrove
on one side to provide benefits to the surrounding environment, but on the other side
affects the structure of non mangrove communities. Important benefits are indicated
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by the increased fertility status and survival rate of mollusks in outside mangroves
area. Meanwhile, the environment in the mangrove area, although having a high
sediment organic material but has a lower degradative response and effect on the
emergence of anoxic and H>S conditions. Both are limits to the metabolic activity of
aquatic organisms.

CONCLUSION

The conclusion of this research are: (a) The status of water fertility in the mangrove
area tends to be low in the oligotrophic to mesotrophic categories, while in the
surrounding waters more fertile, (b) bivalve abundance was higher than gastropod
with the dominant type, they were Anadara granosa, Perna viridis
and Circe scripta and Clypeomorus chemnitziana, Cassidulaaurisfelis
and Littorina scabra, (c) Water quality was very influential on the abundance of
mollusks in the waters of abrasion Bedono, there was HaS and dissolved oxygen.
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