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Abstract

Application of Spirulina platensis (Gomont) Geitler into food product can be used for
producing functional food and improve its nutritional value. However, some bioactive
compounds containing in S. platensis are heat sensitive, therefore processin
techniques need to be strictly considered. It is nhecessary to observe the application
of S. platensis powder into different products of ice cream and soft cheese in which
the application of S. platensis was in relatively low temperature to protect its
bioactive compounds from damage. S. platensis contains approximately 55 % to
70% of protein and its utilization on food product can be expected to improve the
nutritional value. Innovation technique to produce such kind of product should
respect to its acceptance by panelist using sensory test. Therefore, the objective of
this research was to find out maximum concentration of S. platensis that can be

https://journals.utm.my/jurnalteknologi/article/view/8216 1/9


https://journals.utm.my/jurnalteknologi/index
https://journals.utm.my/jurnalteknologi/index
https://journals.utm.my/jurnalteknologi/issue/archive
https://journals.utm.my/jurnalteknologi/issue/view/256
https://doi.org/10.11113/jt.v78.8216
muhammad.ronyasshidiqie@gmail.com
Highlight


1/4/2021 ENVIRONMENTAL ASSESSMENT OF POLYCULTURE FARMING PRACTICE BASED ON MACROBENTHIC ASSEMBLAGES: A STUD...

— @ UTM surnaLmexnoLoa )

Home / Archives /
Vol. 78 No. 4-2: Sustaining Fish Processing Industry to Support Global Maritime Axis /
Science and Engineering

ENVIRONMENTAL ASSESSMENT OF POLYCULTURE
FARMING PRACTICE BASED ON MACROBENTHIC
ASSEMBLAGES: A STUDY CASE AT COASTAL AREA OF
KALIWUNGU, KENDAL (CENTRAL JAVA, INDONESIA)

Sapto Purnomo Putro
Center of Marine Ecology and Biomonitoring for Sustainable Aquaculture (Ce-MEBSA), Diponegoro

University, Tembalang, Semarang &4€" 50275, Indonesia

Widowati Widowati
Department of Mathematics, Faculty of Sciences and Mathematics, Diponegoro University, Tembalang,
Semarang a€" 50275, Indonesia

Ibni Jeudi Febria
Center of Marine Ecology and Biomonitoring for Sustainable Aquaculture (Ce-MEBSA), Diponegoro

University, Tembalang, Semarang &4€" 50275, Indonesia

Fuad Muhammad
Center of Marine Ecology and Biomonitoring for Sustainable Aquaculture (Ce-MEBSA), Diponegoro

University, Tembalang, Semarang a€" 50275, Indonesia

Suhartana Suhartana
Department of Chemistry, Faculty of Sciences and Mathematics, Diponegoro University, Tembalang,
Semarang &€" 50275, Indonesia

Suminto Suminto
Department of Fishery, Faculty of Fishery and Marine Science, Diponegoro University, Tembalang,

Semarang &€" 50275, Indonesia

Agung Sudaryono
Department of Fishery, Faculty of Fishery and Marine Science, Diponegoro University, Tembalang,
Semarang a€" 50275, Indonesia

Sunshuke Koshio
Department of Fisheries, Faculty of Fisheries, Kagoshima University, 1a€"213€"24 Korimoto Kagoshima,
Kagoshima Prefecture 890a€"8580, Japan

DOI: https://doi.org/10.11113/jt.v78.8206

Keywords: Environmental disturbance, macrobenthos, moderately disturbed area,
polychaete, polyculture

https://journals.utm.my/jurnalteknologi/article/view/8206 1/6


https://journals.utm.my/jurnalteknologi/index
https://journals.utm.my/jurnalteknologi/index
https://journals.utm.my/jurnalteknologi/issue/archive
https://journals.utm.my/jurnalteknologi/issue/view/256
https://doi.org/10.11113/jt.v78.8206
muhammad.ronyasshidiqie@gmail.com
Highlight


1/4/2021 CARBON DIOXIDE CAPTURE EFFICIENCY USING ALGAE BIOLOGICAL ABSORBENT AND SOLID ADSORBENT FOR BIOGAS PURI...

— @ UTM surnaLmexnoLoa )

Home / Archives /
Vol. 78 No. 4-2: Sustaining Fish Processing Industry to Support Global Maritime Axis /
Science and Engineering

CARBON DIOXIDE CAPTURE EFFICIENCY USING ALGAE
BIOLOGICAL ABSORBENT AND SOLID ADSORBENT FOR
BIOGAS PURIFICATION

Praptiningsih Gamawati Adinurani
Faculty of Agrotechnology University of Merdeka, Jl. Serayu, PO. Box 12, Madiun 63131, Indonesia

Roy Hendroko Setyobudi
Indonesian Association of Bioenergy Scientist and Technologist, BPPT Building 1I, 22nd floor JI. MH.

Thamrin No. 8 Jakarta 10340

Satriyo Krido Wahono
Technical Implementation Unit for Development of Chemical Engineering Processes, Indonesian

Institute of Sciences, 55861, Yogyakarta, Indonesia

Maizirwan Mel
Faculty of Engineering, International Islamic University Malaysia (IIUM), Gombak, 50728 Kuala Lumpur,

Malaysia

Anggi Nindita
Department of Agronomy and Horticulture, Faculty of Agriculture, Bogor Agricultural University, JI.
Meranti, Kampus IPB Darmaga, Bogor 16680, Indonesia

Endang Purbajanti
Agricultural and Animal Science Faculty, Diponegoro University, JIn. Prof Sudharto SH, Tembalang

Semarang, 50275, Indonesia

Soni Sisbudi Harsono
Faculty of Agricultural Technology, University of Jember (UNEJ), Jl. Kalimantan 23 Jember 68121
Indonesia

Andoniana Rakoto Malala
Centre de Formation et d " Application du Machinisme Agricole (CFAMA)Route Betafo Ambaniandrefana -

B.p. 109, Antsirabe, Madagascar

Salafudin Salafudin
Departement of Chemical Engineering, ITENAS JI. PHH Mustafa No.23, Bandung 40123, Indonesia

Andi Sasmito
Alumnus Department of Biology, Faculty of Mathematics and Natural Sciences Bogor Agricultural

University, Jl. Agatis, Kampus IPB Darmaga, Bogor 16880, Indonesia

DOLI: https://doi.org/10.11113/jt.v78.8201

Keywords: Biogas, biological purification, biomethane, solid adsorbent purification

https://journals.utm.my/jurnalteknologi/article/view/8201 117


https://journals.utm.my/jurnalteknologi/index
https://journals.utm.my/jurnalteknologi/index
https://journals.utm.my/jurnalteknologi/issue/archive
https://journals.utm.my/jurnalteknologi/issue/view/256
https://doi.org/10.11113/jt.v78.8201
muhammad.ronyasshidiqie@gmail.com
Highlight


1/4/2021 THE INNOVATION OF VULNERABLE FISHERIES USING ECOSYSTEM-BASED FISHERY MANAGEMENT APPROACH: A TEST CASE...

— @ UTM surnaLmexnoLoa )

Home / Archives /
Vol. 78 No. 4-2: Sustaining Fish Processing Industry to Support Global Maritime Axis /
Science and Engineering

THE INNOVATION OF VULNERABLE FISHERIES USING
ECOSYSTEM-BASED FISHERY MANAGEMENT APPROACH: A
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INDONESIA
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Abstract

The sustainability of marine ecosystem has become a major concern the
government; however, the implementation of sustainability-based fisheries
management has not been fully carried out and well controlled. Therefore, having a
concept of ecosystem-based fisheries management (EBFM? is essential in protecting
it preserved. The aim of this study was to analyze the implementation of EBFM in
Karimunjawa ecosystem, Central Java, Indonesia. The analysis of this study was
based on the primary data collected from fishermen and stakeholders using in-depth
interviews, and the secondary data gathered from stakeholders of Karimunjawa
documentation. Meta-analysis with triangulation was invoked in this study. The result
showed that the vulnerability of marine ecos[Ylstem, particularly fisheriesa€™
resource in the pilot project is in progress. The conventional approach has not yet
succeeded in managing fisheriesa€™ resource in terms of sustainability attributes.
Moreover, the EBFM has not yet proven to be a suitable approach for some reasons;
although, this concept is very promising in encouraging a new paradigm for
sustainable management in Indonesia with a protocol concept. This initigl finding
needs to be furthered in order to explore other aspects of development.A
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Abstract

Graphical abstract

This research is aimed to know the distribution patterns and abundance of sand dollars
[Clypeaster subdepressus (Gray, 1840)] at different spatial distances from the coast of
Cemara Kecil Island Karimunjawa, Indonesia. The data were collected using purposive
sampling and analyzed using cluster analysis PAST-3. The results indicate that the
abundance of sand dollar amounts to 2 200 individuals, and the existing species are
Laganum centrale, L. laganum, L. fudsiyama, L. depressum, L. retinens, L. boschi, L.
depressum tonganense, L dickersoni, L. decagonale rectum, L. joubini and L. decagonale.
The cluster analysis using PAST-3 reveals that there are clumped distributions and uniform
distributions of L. centrale and Laganum laganum. At a distance of 23 m to 38 m from the
coastline the animals form clumped distributions.

Keywords: Abundance, sand dollars [Clypeaster subdepressus(Gray, 1840)], spatial

distribution pattern
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1.0 INTRODUCTION

Sand dollars [Clypeaster subdepressus (Gray, 1840)]
belong to the class of echinoidea of the phylum
echinoderms and have irregular anatomy, flattened
and have no arms. In general, sand dollars live in the
area of intertidal fo sub-tidal zone, buried in mud or
fine sand [1]. This animal is a deposit feeder, eating the
residuals of living organisms found in a substrate and
ingesting planktons and algae, or passively collects
microorganisms and organic matters frapped by the
spines in particular with aboral sucker [2]. The body of
sand dollars is wrapped in structured shells (fest),
consisting of dials that form a box like a hard shell.
Usually there are 10 double columns of plates and five
pierced for the vessel-like feet which are slender out
through shells. The mouth of sand dollars is located in
the middle and the interior of the mouth or tfeeth moor
and form a structure called Aristotle's Lantern [3].

Cemara Kecil Island is one of the islands of
Karimunjawa islands, Jepara, Central Java, Indonesia.
Cemara Kecil Island is uninhabited and is the area
included in tourism zone as it has abundant potential
natural resources such as seagrass beds, coral reefs,
mangrove ecosystem and  various  kinds  of
echinoderms, one of which is sand dollars [4, 5].

Geographicaly, Cemara Kecil Island is located at
110° 22" 38" to 110° 22' 44" EL and 5° 49' 51" to 5° 50' 2"
SL covering an area of 1.5 ha. Cemara Kecil Island Is a
beach with white sand with some kinds of seagrass
beds, dead coral fractions, mangrove and some coral
reefs [6, 7].

Sand dollars have important roles in ecology as the
basic ecosystems in terms of cleaning environment as
they usually live in fine sand habitatfs. The abundance
and the spatial distribution of this unique biota in Pulau
Cemara Kecil coastal waters therefore need to be
analyzed. The present work studies the abundance
and the spatial distribution of sand dollars at different
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distances from the coastline of Cemara Kecil Island in
Karimunjawa, Jepara. The study was conducted from
March 2015 to April 2015 and an analysis was made
utilizing some statistical method.

2.0 EXPERIMENT

Materials used in this research are sand dollars found in
Cemara Kecil Island Karimunjawa Jepara, while the
data were collected using purposive sampling and the
descriptive-quadlitative  method. Purposive sampling
method is the determination of recipient with some
certain consideration by researchers based on
features or properties of the population which are
already known [8, 9].

2.1 The Sampling Location

Sampling was conducted at the sand zone of the
lowest low tide spanning 50 m along the coastline. The
location was then divided into sections by drawing
seven virtual lines each separated 5 m from the next
line, and repeated twice as shown in Figure 1.

2.2 Data Analysis

The data obtained from the survey were then
statistically analyzed using multivariate  statistical
analysis with cluster analysis with the help of PAST-3 /
Paleontological  Stafistics_3. Program  Multivariate
analysis is a statfistical analysis best used fo
analyze data that arise from more than one variable in
the experimental design [10, 11].

Coastli

2.3 Relative Abundance and the Distribution Pattern

The Relative Abundance of sand dollars is the number
of percent composition of sand dollars relative to the
total number of organism in the area.

RA=Pix 100 % (1)
Where :

RA = Relative Abundance;

Pi = Probabilities of species i in the total organisms

The distribution pattern of sand dollars at certain
distances from the coastline can be obtained from the
mean values and the variance [12].

The mean value and the variance were obtained
using the formula (2):

(2)

Where:
V= variance; n = number of individuals, m = mean;
N = sample size

The distribution of organisms in nature is grouped into
three:

V=m indicates random distribution
V>m indicates clumped distribution
V<m indicates uniform distribution

|:| = Quadrant Transect Tmx 1 m

Figure 1 Sampling with Quadrant Transect



241  Suryanti, Max Rudolf Muskananfola & Kevin E. Simanjutak / Jurnal Teknologi (Sciences & Engineering) 78:4-2 (2016) 239-244

3.0 RESULTS AND DISCUSSION

3.1 Result

The cluster analysis using PAST-3 program reveals that
sand dollars in Cemara Kecil Island (presented in
Table 1 and Figure 3) are mostly clumped; some,

such as Laganum centrale and Laganum laganum
are uniformly distributed. At a distance of 23 m to 38
m along the coast sand dollars are found clumped in
sandy mud substrate. The clumped and clustered
distributional patterns of sand dollars are the most
common in nature (Figure 2).

Table 1 Abundance and distribution patterns of sand dollars in Cemara Kecil Island

No Species Individu RA (%) (v) (m) DP
1 L. centrale (H.L. Clark, 1925) 384 17.5 0.07 0.17 Uniform
2 L. laganum (Leske, 1778) 661 30.0 0.06 0.30 Uniform
3 L. fudsiyama (Mortensen, 1948 ) 130 5.9 0.12 0.06 Clumped
4 L. depressum (L. Agassiz, 1841) 125 5.7 0.13 0.06 Clumped
5 L. refinens (Koehler, 1922) 145 6.6 0.12 0.07 Clumped
6 L. boschi (Jeannet & Martin, 1937 ) 124 5.6 0.13 0.06 Clumped
7 L.depressum fonganense (L. Agassiz, 1841) 141 6.4 0.12 0.06 Clumped
8 L. dickersoni (Israelsky, 1933) 149 6.8 0.12 0.07 Clumped
9 L. decagonale rectum (Gregory, 1892) 110 5.0 0.14 0.05 Clumped
10 L. joubini (Koehler, 1922) 121 5.5 0.13 0.06 Clumped
1 L. decagonale (Blainville, 1827) 110 5.0 0.14 0.05 Clumped

)2 2200 100

H’ 2.149

E 0.896

Note : RA : Relative Abundance; DP: Distribution Pattern; V: Variance; m: Mean Value

5 10 15 20
Note : X : Distance from shore line (m) ; Y: Distance from along line (m)

25

30

density ind/m=

35 40 45 50

Figure 2 Geometry map showing sand dollars distribution and abundance in Cemara Kecil Island using PAST-3 (scale 1:5)
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3.1. L. centrale 3.2. L. laganum 3.3. L. fudsiyama
(17.5 %) (Uniform) (30.0 %) (Uniform) (5.9 %) (Clumped)

W T

3.4. L. depressum 3.5. L. retinens 3.6. L. dickersoni
(5.7 %) (Clumped) (6.6 %) (Clumped) (5.6 %) (Clumped)

=

=¥4

3.7. L. decagonale rectum 3.8. L. joubini 3.9. L. decagonale
(6.4 %) (Clumped) (6.8 %) (Clumped) (5.0 %) (Clumped)

3.10. L depressum tonganense 3.11. L. boschi
(5.5 %) (Clumped) (5.0 %) (Clumped)

Figure 3 Sand dollars found on the Cemara Kecil Island, relative abundance and distribution pattern
3.2 Discussion using PAST-3, and is classified into three groups based

on the distance to the coastline:
Sand dollars are abundantly found in the coastal

area of Cemara Kecil Island which is known for ifs a. The distance of 0mto 22 m

vast sloping white sand zone. This is naturally The number of sand dollars within a distance of O

dominated by fine sand substrate in addition to some m to 22 m from the coastline was found to be 632,

coral and seagrass beds. This type of substrate may which can be classified as medium abundance.

become the underlying condition for the sand dollars This may be due to the coarse substrate from

abundance. coral and shell fractions of some crustacean and
The abundance of sand dollars on Cemara Kecil bivalve. This finding is in line with a study

Island Karimunjawa was obtained from the analysis discovering that the distribution of local sea fauna
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is influenced by the habitats, a base substrate, the
depth and zoning. Sand dollars of Laganum
laganum kind was found in a depth of 1 mto 2 m
[13].

b. The distance of 23 m fo 38 m

The abundance of sand dollars at a distance of
23 m to 38 m from the coast belongs to the
highest category as many as 1 103 individuals
were found. This is because sand dollars bury
themselves in a substrate of fine sand or sandy
mud and obtain the food by swallowing sand
which is in the surrounding area. This finding is in
line with a study indicating that sand dollars
obtain the food by swallowing sand around them
[14]. Sand dollars are deposit feeder organisms.
Other study shows that sand dollars are organisms
that prefer basic sandy mud substrate [15].

c. The distance of 39 mto 50 m

The abundance of sand dollars at a distance of
39 m to 50 m from coastline belongs to the lowest
category with 465 individuals. This is because the
more distant from the coastline, the deeper the
area whilst sand dollars have tendency to be
buried in shallow water. Therefore sand dollars are
found more in abundance in sandy areas and
sometimes stranded on the coast [16].

The outer margin of these populations is well-
defined in 4 m fo 12 m of water, and here the largest
individuals and greatest densities occur. Most of our
observations are of these populations. The other type
of distribution is similar, except that it extends into
deeper water, and below about 10 m to 15 m;
individuals become progressively smaller with depth
[17].

3.2.1 Distributional Pattern

The distributional patterns of sand dollars on Cemara
Kecil Island are dominated by clumped distributions,
and some are random and uniform as in the case of
Laganum cenfrale and Laganum laganum. The
density of the sand dollars and organic matter from
sediment is a major factor that regulates the density
of sand dollars and muddy sand substrates as there is
enough food and place to reproduce. When the
density is high, sand dollars are less packed. On the
other hand, when the density is low, the amount of
organic matter, plankton and algae are eaten more.
The proportions can be set by changing the organic
content of the sediment [1, 13].

The types of clumped or clustered distributional
pattern are the most commonly found in nature. This
is because the sand dollars (Laganum sp.) tend to
find a place suitable for them which then determines
the distributional patterns [12].

The diversity index (H') of sand dollars is 2.149 which
belongs to high category. According to Odum [12]
the diversity index (H') 1.6 to 3.0 indicates high
diversity. The high value of diversity can be acquired

if all individuals collected are samples of different
species, and on the other hand, diversity is low if
there is only one kind of species in the samples [18,
19].

The calculated index of uniformity (e) is 0.896
indicating that the uniformity of sand dollars of the
island is high. Index of uniformity of the population (e)
having the value > 0.6 is classified as high [12].

3.2.2 Water Quality Parameter

Water temperature on the island of Cemara Kecil is
around 29 °C to 30 °C. In terms of the temperature
range of the water, it can be seen that this water
temperature meets the requirements for the survival
of sand dollars. This is further strengthened by Page
[19] who claimed that sand dollars can still live in
water temperature range between 26 °C to 30 °C
[19].

The salinity on the sampling site ranges from 32 ©/00
to 33 °/00. Which is suitable for sand dollars and also
other marine biota. This is in line with the findings of a
study that states that the ideal sea water salinity
range is from 0 °/00 to 33 °/00. Salinity level change
can make a significant difference to the properties of
marine water and marine biota [3].

Sand dollars have a radially symmetrical body
which is divided into five sections. The movement is
slow with the vessel-ike feet to regulate water
pressure. Usually the animals bury themselves in the
sandy substrate. According fo Hawkes [20], the
speed of either direct or indirect current affects the
substrate base where the sand dollars community
can be found.

The research site is mainly sandy and sand dollars
can be found in the sandy substrates when the water
recedes. Hawkes states that the substrate directly
influences the composition and distribution of
benthos, and serves as the habitat and the source of
nutrients for the animails [20].

4.0 CONCLUSION

The composition of sand dollars on the island of
Cemara Kecil consists of 11 patterns. The highest
relative abundance is L laganum (30 %) and the
lowest is L.decagonale rectum (5 %) and L.
decagonale (5%).

The distributional patterns of sand dollars in
Cemara Kecil Island are uniform distribution for
Laganum central and Laganum laganum, while the
rest of the animal belongs to clumped distribution.

Acknowledgement

The authors would like to thank the Staff of Balai
Taman Nasional Karimunjowa and Ign. Boedi
Hendrarto for the valuable input and discussion in
data processing.



244  Suryanti, Max Rudolf Muskananfola & Kevin E. Simanjutak / Jurnal Teknologi (Sciences & Engineering) 78:4-2 (2016) 239-244

References

[

[2]

3]

[4]

[5]

6]

[7]

8]

Telford, M. 1981. A Hydrodynamic Interpretation of Sand
Dollar Morphology. Bulletin Marine Science. 58(1): 605-
622.

Dian R. A, R. Hartati and, A. Ambariyanto. 2005. Identifikasi
Sand Dollar dan Karakteristik Habitatnya di Pulau Cemara
Besar, Kepulauan Karimunjawa Jepara. [ldentification
Sand Dollars and the Characteristics of Their Habitat in
Pulau Cemara Besar Karimunjawa Islands]. Jurnal limu

Kelautan. 10(1): 1-10. [Bahasa Indonesia].

Romimohtarto, K and S. Juwana. 2007. Biologi Laut.
[Marine  Biology].  Jakarta:  Djaombatan.  [Bahasa
Indonesial.

Sya'rani, L and A. Suryanto. 2006. Gambaran Umum
Kepulauan Karimunjawa. [Overview Karimunjawa Island].
Semarang: Unssula Pres. [Bahasa Indonesial.

Suryanti, S and R. Ruswahyuni. 2014. Perbedaan
Kelimpahan Bulu Babi (Echinoidea) pada Ekosistem
Karang dan Lamun di Pancuran Belakang, Karimunjawa,
Jepara. [The Difference in Abundance of Echinoideas on
Coral Ecosystem and Seagrass Beds in Pancuran
Belokang, Karimunjawa, Jepara]. Jurnal  Saintek
Perikanan. 10(1): 63-67. [Bahasa Indonesial.

Supono, S. 2009. Aspek Biologi dan Ekologi Sand Dollar
(Dendraster excentricus). [Biological and Ecological
Aspects of Sand Dollars (Dendraster excentricus)]. Jurnal
OSEANA. 34(4): 43-51. [Bahasa Indonesial.

Balai Taman Nasional Karimunjawa. 2008. Data Base
Karimunjawa Islands. Semarang. Central Java. [Bahasa
Indonesiayl.

Palys, T. 2008. Purposive Sampling. In Given, L. M. (ed.). The
Sage Encyclopedia of Qualitative Research Methods. Vol
2. Los Angeles: Sage Publisher.

9]

[1a]

(1]

2]

[13]

[14]

[15]

[16]

(17]

(8]

[19]

[20]

Fachrul, M. 2007. Metode Sampling Bioekologi. [Sampling
Method Bioecology]. Jakarta: PT Bumi Aksara. [Bahasa
Indonesial.

Hammer, @. and H. Bucher. 2006. Generalized Ammonoid
Hydrostatics Modelling, with Application to Intornites and
Infraspecific  Variation in  Amaltheus. Paleontological
Research. 10: 91-96.

Hammer, @., D. A. T. Harper, and P. D. Ryan. 2001. PAST:
Paleontological Statistics Soffware Package for Education
and Data Analysis. Palaeontologia Electronica. 4(1): 1-9.
Odum. 1993. Fundamental of Ecology. Yogyakarta:
Gadjah Mada University Press.

Aziz, A. 1981. Fauna Echinodermata dari Terumbu Karang
Pulau Pari, Pulau-pulau Seribu. [Fauna of Echinoderms of
Coral Reefs, Pari Island, Pulau-pulau Seribu]. Oseanologi di
Indonesia. 14(1): 41-50. [Bahasa Indonesial.

Brotowidjoyo, M. D. 1994. Zoologi Dasar [Fundamental of
Zoology]. Yogyakarta: Eflangga.

Merrill, R. J. and E. S. Hobson. 1970. Field Observations of
Dendraster excentricus, a Sand Dollars of Western North
America. American Midland Naturalist. 83(2): 595-624.
Frodrie. 2015. Feeding and Growth. Science. [Online].
From: http://www.asnailsodyssey.com. [Accessed on 15
July 2015].

Smith, A. L. 1981. Comparison of Macrofaunal
Invertebrates in Sand Dollar (Dendraster excentricus) Beds
and in Adjacent Areas Free of Sand Dollars. Marine
Biology. 65(2): 191-198.

Taghon, G. L. 1982. Optimal Foraging by Deposit-Feeding
Invertebrates: Roles of Particle Size and Organic Coating.
Oecologia. 52(3): 295-304.

Page, C. 2000. The Common Sand Dollar. [Online]. From:
http://octopus.gma.org/Tidings/sanddollar. html.
[Accessed on 15 April 2015].

Hawkes, T. 1978. Structuralism and Semiotics. Great Britain:
Richard Clay Ltd, Bungay, Suffolk.


http://www.asnailsodyssey.com/

ST PATRICK'S

%
o d

Est. 1503

Sl

&~ —~  CERTIFICATE

ISAPPROSH

The I Internatishal Sympssium On AQuatic Preducts Processing And Health

Is hereby presented to

Suryanti
s Presenter ~

THE 2nd INTERNATIONAL SYMPOSIUM
ON AQUATIC PRODUCTS PROCESSING AND HEALTH (ISAPPROSH)

Diponegoro University, Semarang, Indonesia. September 13-15, 2015

Director Generale Head of Indonesian
of Marine and Fisheries Products Fisheries Product Processing
Competitiveness Enhancement Society

Q-

Ir. R. Nilanto Perbowo, M.Sc Prof. Dr. Hari Eko Iri;nto, M.Sc



