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Abstract. Indonesia is a maritime country with high diversity of marine
biota, which one is from Phylum Echinoderms. Echinoderms are known
as biota of marine which is are living on corals, sandy, and on the
intertidal zone and deep ocean. The intertidal characteristics of Sundak
Beach has a suitable structure to echinodems life because there are
many corals, but there is many species has not been identified before.
The purpose of this research is to know the diversity of echinoderms
phylum on the intertidal zone. Sampling was carried out on August, 24th
2019 with purposive random sampling method along the coastal-line in
intertidal zone. The result of this research are identified and classified on
the each class. Based on the results, the are found species from
Echinodea, Holothuroidea, and Ophiuroidea. Species from Echinoidea
are Tripneustes gratilla, Echinometra mathaei, Heterocentrotus
trigonarius,  Diadema  antillarum., and  Echinothrix  calamaris.
Holothuroidea namely Holothuria atra. Ophiuroidea namely Ophiotrix
fragilis, Ophiocoma scolopendrina, and Ophiocoma erinaceus. The
conclusion from this study is the discovery of five species from class
Echinoidea, one species from class Holothuroidea and three species
from class Ophiuroidea.
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1. INTRODUCTION

deep-sea areas. The organisms are

Indonesia is one of the countries with a characterized by pentamer symmetry
high diversity of marine life, one of those is bodies in adulthood and bilateral symmetry
Echinoderms. Echinoderms are marine while still in larval form. The regeneration

exlusive organisms that can
intertidal zone to

be found in the process in Echinoderms includes all parts of
the body, including the nervous system,
gonads, and germlines (Reich et al. 2015).
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Echinoderms devided into five major
classes, namely Asteroidea containing a
variety of starfish, Crinoidea which are often
referred to as sea lilies, Echinoidea which
includes sea urchins, sand dollars, and sea
biscuits, Holothuroidea or sea cucumbers,
and Ophiuroidea or brittle stars (Wessel
2016). Asteroidea commonly found in
tropical Atlantic waters and the Indo-pacific
regions. Asteroidea has a central disc as
the center of the body and the shape of the
body varies from pillow shape to
flattendorsoventral (Badger 2012).
Organisms of crinoidea can be found in the
deep sea only. It has lilies-like form with
stalk organ (cirri) used to attach on the
substrate (Eleaume et al. 2016). Echinoidea
composed of ten double columns of plates;
five in ambulacral and five in the alternating
interambulacral. This class has a hollow
shape composed of internal skeletons. The
surface of the body is covered by spines
made of calcite (Schultz 2015). Members of
the Holothuroidea class have one
distinguishing character from other class
members, which is the existence of a crown
of tentacle surrounds the mouth of the
organisms (Burton and Burton 2002).
Ophiuroidea is a class of Echinoderms that
contain members with flexible arms so
those arms can move freely. The five arms
(or more) are centered on the central disc
(Stohr et al., 2012).

Sundak beach in one of the beaches in
Gunung Kidul Regency with a substrate of
sand and dead coral. In Sundak beach also
found a lot of algae and seagrasses. In
dead coral substrates, many marine biota is
found, one of them is the member of the
Echinoderms. Research on the diversity of
members of the Echinoderms phylum has
never been done, therefore this study aims
to learn more about the diversity of
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echinoderms on the Sundak beach along
with the character of each species found.

2. METHODS
2.1. Study Sites

The study was conducted in the
intertidal zone of Sundak beach, Gunung
Kidul Yogyakarta, Indonesia, situated in 8°
8'49.46"S latitude and 110°36'28.46" E
longitude at August 28th 2019. The area is
characterized by sandy and coral substrate
with various species of algae and some sea
grass on it. There were also tourism
activities near the beach.

g TR
Map of Study Site in Sundak Beach,
Gunung Kidul, Yogyakarta, Indonesia

Figure 1.

2.2. Sample Collection

Samples were collected using
purposive sampling with pinset to collect
Echinoderms from the coral and hammer to
break the coral to collect Echinoderms.
Pictures of oral and aboral parts of obtained
samples were taken using digital camera for
further identification.

2.3. Sample Preservation

The obtained samples were preserved
by using different procedures according to
its class. However, each preservation
methods used same chemicals. The
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chemicals were MgCI2 for relaxation of
samples and ethanol for fixation. For class
Echinoidea the specimens were soaked in
MgCl2 73% for 1 minute, then soaked in
ethanol 70% for another 1 minute. In
addition, a syringe full of ethanol 70% were
injected into the preoral part of the
specimens to quicken the fixation of the
internal organs. For class Ophiuroidea, the
specimens were soaked in MgCI2 73% for 1
minute while its bodies were shaped into
comet-like shape, then soaked in ethanol
70% for 3 minutes. For class Holothuroidea,
the specimens were soaked in MgCI2 5%
for 4 hours, then soaked in ethanol 96% for
1 day. The specimens were identified by its
morphological character like plate structure,
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body color, and morphometric analysis
using taxonomic classification keys as a
guide based on Clark and Rowe (1971) and
Gosner (1971).

3. RESULT AND DISCUSSION

Based on the research, there are seven
species of Echinoderms that found in
Sundak Beach, Gunung Kidul, Yogyakarta
that presented in the table below.

3.1. Echinoderms in Sundak Beach

Based on the research, there are
seven species of Echinoderms that found in
Sundak Beach, Gunung Kidul, Yogyakarta
that presented in the table below.

Table 1. Echinoderms in Sundak Beach, Gunung Kidul, Yogyakarta, Indonesia

Class Family Species

Echinometridae
Diadermatidae
Toxopneustidae

Echinoidea

Ophiuroidea Ophiocomidae

Echinometra mathaei (Gray, 1825)
Heterocentrotus trigonarius (Lamarck, 1816)
Diaderma antillarum (Gray, 1855)

Ophiocoma scolopendrina (Agassiz, 1836)

Ophiocoma erinaceus (Muller & Troschel, 1842)

Ophiothricidae

Holothuroidea Holothuriidae

Ophiothrix fragilis (Muller, 1759)

Holothuria atra (Linnaeus, 1767)

3.2. Echinoidea

Table 1 shows that there are three
families of class Echinoidea found in
Sundak Beach; there are Echinometridae,
Diadematidae, and Toxopneustidae. The
species found in Sundak Beach are
Echinometra  mathaei,  Heterocentrotus
trigonarius, Diadema antillarum, Echinothrix
calamaris, and Tripneustes gratilla.
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Figure 2. Echinometra mathaei

Echinometra mathaei in english called
as rock boring sea urchin. This species is
distributed in tropical area, found on reefs in
the Indo-Pacific region. Echinometra
mathaei is benthic animals occurs along
intertidal rocks. It can grows to a diameter of
about 5 cm, feeds on algae and small
invertebrates. The common spine color of
this species is purple or green with purple
tips. Its charactherized by a pale ring at the
base of each spines (Saravanan et al.
2017).  Echinometra mathei  contains
calcium carbonate sediments between 65%
and 95% in the fraction of gut. This species
is reported to be 55% water and 40%
spines, with only 5% of its body being
organic matter. Like other echinoideas, E.
mathaei has morphological plasticity with
individuals allocating more resources to
various body parts depending on prevailing
conditions (Lawrence & Agatsuma 2007).
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Figure 3. Heterocentrotus trigonarius

Heterocentrotus ftrigonarius has an
ambulacral and interambulacral plate. The
ambulacral plates have a single primary
tubercle that fills the entire surface of the
plate. The interambulacral plates have a
large primary tubercle with a very large and
thick mammelon in the ambitus. The
secondary tubercle attached to the surface
of the aboral surface. The peristome at the
oral side has an elliptical shape with a
buccal curve. In the aboral side, there is a
small periproct wih 9 to 14 pore pairs in
each plate (Brandt, 1835).
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Figure 4. Diadema antillarum

Diadema possess high, almost
globular test, inconspicuous globiferous
pedicellariae, short spines, usually in white
or orange coloration, and in preserved
specimens often show conspicuous dark
vertical stripe down each interambulacral
contrasting with the light ambulacral areas.
Diadema antillarum has long and hollow
primary spines that are mildly venomous.
Tis species has several distinguishing
characters on their tests, the most apparent
are the presence of five white dots that are
strategically located between their
ambulacral grooves and bright orange ring
around the urchin’s periproctal cone, a
structure commonly known as “anal bulb”
(Clark & Rowe 1971). The chemical
composition of Diadema gonads
respectively are water (76,27% and
66,86%), mineral (1,74% and 2,09%), lipid
(5,71% and 6,89%), protein (11,40% and
12,60%), and carbohydrate (4,90% and
11,58%) (Tomascik 1997).
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Figure 5. Echinothrix calamaris

Echinothrix calamaris ususally has
banded pattern on its primary spines,
although some individuals only has black or
white primary spines without any banded
pattern. The primary spines are long and
hollow but the secondary spines are fine
and shaped needle-like with backwardly-
directly barb near the tip. The oral side of
Echinothrix calamaris is green colored.
Unlike Diadema, the spines of Echinothrix
calamaris are not veomous, but the
chemical composition of their gonad are the
same, they are water (76,27% and 66,86%),
mineral (1,74% and 2,09%), lipid (5,71%
and 6,89%), protein (11,40% and 12,60%),
and carbohydrate (4,90% and 11,58%)
(Clark & Rowe 1971; Tomascik,1997).
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Figure 6. Tripneustes gratilla

Tripneustes gratilla commonly found
in the Indo-West Pacific from East Africa to
South Sea Islands and from Australia to
Southern Japan. It lives in very shallow
waters but also found at 75 m. This species
occur on a variety of habitats, including
seagrass and algae with sand, rock, or coral
reef substrate. Tripneustes gratilla is one of
the most common sea urchin in intertidal
and littoral zone of the coral reefs
(Lawrence & Agatsuma 2007).

3.3. Ophiuroidea

Table 1 shows that there are three
families of class Ophiuroidea found in
Sundak Beach; there are Ophiocomidae
and Ophiothricidae. The species found in
Sundak Beach are Ophiocoma
scolopendrina, Ophiocoma erinaceus, and
Ophiothrix fragilis.
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Figure 7. Ophiocoma scolopendrina

Ophiocoma scolopendrina has a
lighter body color on underneath and darker
on the wupper part of its body. O.
scolopendrina takes food using several of
its arms by filtration or by sweeping the
substrate or surface of water. The unique
way of feeding behaviour of this species
namely "surface film feeding" (Byrne &
O'Hara 2017; Magnus 1967, Jones &
Endean 1976). The main food source of O.
scolopendrina is particles or material
suspended in the sea and also bacteria
attached to the sediment. Thus, this species
has an important role in the tropodynamics
of coral reefs, this species can be
decomposers, major producers and high-
level consumers. Ophiocoma scolopendrina
in general has a disc granulation coarse, 3-
6 granules/mm length, uppermost arm
spines usually thickened and cigarshaped
or cylindrical, rarely tapering, the longest
averaging 0.2-3 times the segment length
but sometimes exceeding 3 times, often no
more than four arm spines basally, even at
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diameters > 20 mm. Color paler on the
underside, variegated or sometimes
uniformly dark above (Clark & Rowe 1971).

Figure 8. Ophiocoma erinaceus

Ophiocoma erinaceus has almost
similar characters with O. scolopendrina. O.
erinaceus is often found in deeper water in
coral heads (Sloan et al. 1979). O.
erinaceus inhabit coral heads, and a range
of other species live under coral rubble and
clumps of the green alga Halimeda. Thia
species has ability to change its colour
(Byrne & O’Hara 2017). Diagnostic
characters of O. erinaceus are two tentacle
scales, colour uniformly dark, above, and
below, uppermost arm spines usually
cylindrical or cigar-shaped, sometimes
(some specimens of O. erinaceus)
somewhat clavate but then alternate oones
on each side of the arm are so modified;
arm spines not banded though sometimes
spotted; usually two tentacle scales,
sometimes only one beyond the basal
segments (Clark & Rowe 1971).
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Figure 9. Ophiothrix fragilis

Ophiotrix fragilis have the central disc
1 cm in diameter with the five arms, which
about five times as long. The disc is clothed
in five rays of spines radiating from a spiny
centre. Between these five pairs of
triangular plates; each pair forms a
heartshaped pattern. The slender tapering
arms are quite distinct from the disc and are
covered with overlaping scales. The dorsal
arm plates are naked with a longitudinal
keel. Each arm segment bears seven glass
y, toothed spines. The arms are extremely
fragile and are easily shed either whole or in
pieces. This pieces is extremely variable on
colouration like violet, purple, red, yellow or
grey, the most often in ared colour with the
arms in grey or pink bands (Santhanam et
al. 2019) .

3.4. Holothuroidea

Table 1 shows that there are three
families of class Holothuroidea found in
Sundak Beach; there is Holothuriidae. The
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species found in Sundak Beach is
Holothuria atra.

Figure 10. Holothuria atra

Holothuroids or known as sea
cucumbers are an abundant and diverse
marine invertebrates group. Occur in
benthic environments from the intertidal to
the deepest ocean zone and constitute
>90% of the biomass. Most Holothuroids
are under 20 cm in length (Kerr & Kim
2001). Holothuria atra is the most abundant
sea cucumber species in Indo-Pacific region
(Bakus 1973; Rowe & Doty 1977; Aziz
1995; Massin 1996; Setyastuti 2014). It is
not only common on sandy beach but also
at any type of substrate and coral reef
ecosystem (Aziz 1995; Setyastuti 2014).
Their color in general is black and usually its
body covered with sands (Bakus 1973;
Rowe & Doty 1977; Aziz 1995; Setyastuti
2014). H. atra has slightly a low body
temperature (Aziz 1995; Setyastuti 2014).
H. atra is an omnivore, consuming detritus,
uneaten food, and algae in the substrate. It
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ingests sand grains, digests the nutrient,
and then expels sand pellets both in day
and night time (Bakus 1973; Setyastuti
2014).

4. CONCLUSION

Based on this study, there are nine
species of Echinodermata found in the
intertidal zone of Sundak Beach. There are
Tripneustes gratilla, Echinometra mathaei,
Heterocentrotus trigonarius, Diadema
antillarum, ,Echinotrix calamaris, Ophiothrix
fragilis,  Holothuria  atra., Ophiocoma
scolopendrina, Ophiocoma erinaceus, and
Ophiotrix fragilis.
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