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Krakal Beach is located in Gunungkidul Regency, Yogyakarta Special Region.
This beach is built by coral reefs. The coral reef is an ecosystem that can sup-
port various biota to live on it by being a habitat for many species, such as
Molluscs. Mollusc is the phylum that has the most members after Arthropods.
Approximately 60,000 living species and 15,000 fossil species belong to Mol-
lusc. The phylum Mollusc is divided into seven classes, one of which is Gas-
tropods. Gastropods are Molluscs that move with their abdominal muscles.
Molluscs are so diverse, so this research is aimed to study the biodiversity of
Molluscs in the intertidal zone of Krakal beach, Gunungkidul, Yogyakarta. The
research was conducted on October 4th, 2019 at 03.10 WIB. The research
held when ecological parameters were +21.3°C for water temperature, +3.6%
for salinity, and 7.5 for pH. The samples were collected using a purposive
sampling method, preserved by using a dry preservation method, and identi-
fied by determining the morphological characteristics of the shell and re-
ferred to many references. This study found 7 families from the class Gastro-
pod in the intertidal zone of Krakal beach, those are Aplustridae, Conidae,
Cypraeidae, Mitridae, Muricidae, Nacellidae, and Turbinidae.
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Introduction

Indonesia is an archipelagic country. As an archipelagic country, Indonesia’s territory
stretched from 6°N to 10°S and from 95°E to 142°E, consists of 18,110 islands with 108,920 km
coastline (Hutomo & Moosa, 2005). Krakal Beach is located in Gunungkidul Regency, Yogyakarta
Special Region. This beach is built by coral reefs. A coral reef is an ecosystem that can support
various biota to live on it by being a habitat for many species, such as Molluscs (Bolam et al. 2002).
Mollusc is the phylum that has the most members after Arthropods. Approximately 60,000 living
species and 15,000 fossil species belong to Mollusc (Brusca & Brusca, 1990). Molluscs are so
diverse. They have conquered all habitats in the sea such as intertidal, littoral zone, even deep-sea
hydrothermal vents. They also can be found in freshwater environments and land (Haszprunar &
Wanninger, 2012). Mollusc has diverse body shapes. Based on the body shape and the number of
the shells, molluscs are classified into seven different classes: Aplacophora, Monoplacophora.
Polyplacophora, Gastropods, Bivalves, Scaphopoda, and Cephalopod (Moore, 1960). Gastropods
are Molluscs that move with their abdominal muscles (Houart, 2010). Also, biodiversity,
abundance, and density of Molluscs in the intertidal zone can be used as a reference of the
ecological quality in a certain area. This research aims to study the biodiversity of Molluscs in the
intertidal zone of Krakal beach, Gunungkidul, Yogyakarta. Yogyakarta.
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Figure 1. Morphology Shell of Gastropods (Carpenter & Niem, 1998)
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Flgure 2. Research Slte in Krakal Beach (Source: Google Maps)

Materials and tools

The materials used in this research were gastropod samples, seawater, aquadest, and a liquid
detergent. The sampling was done by using a quadratic plot (1 m x 1m) because the result of this
research was also used to determine gastropod abundance. The tools used for this research were
ziplock plastics, tweezers, brushes, portable stove, aluminum pot, laminated millimeter blocks,
paper labels, thermometer, ruler, indicator universal, and digital camera.

Method

The study area was divided into 13 transect lines, with 5 meters distance for each transect.
The transect was placed perpendicular to the shoreline and each transect is divided into 4 squares
(forming a quadrat plot) with 1 m x 1 m area. The number of plots is based on the length of the
coastline, the coast’s intertidal state, and the condition of the tide. Gastropods species found in the
quadrat plots were taken and recorded. After sample collection, gastropods were documented us-
ing a digital camera, on top of a laminated millimeter block. The length of the shell was measured
by a ruler. Then, samples were preserved by using the dry preservation method. The steps of the
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dry preservation method are gastropods were boiled to separate the visceral mass from the shell
and then the shells were cleaned by using a brush.

Results and Discussion
Results

Table 1. Environmental parameters in Krakal Beach

Parameters Value
Water’s Temperature 21.3°C
Salinity 36 %o
Ph 7.5

The environmental parameters in the Krakal Beach based on a survey in 2019 have water’s
temperature 21.33 °C, salinity was 36 %o and pH was 7.5, and pH was 8.

Table 2. Biodiversity of gastropods in Krakal Beach

No Family Species
1 Aplustridae Aplustrum amplustre
Hydatina physis
2 Conidae Conus diadema

Conus coronatus
Conus distans
3 Cypraeidae Monetaria moneta
Monetaria annulus
4 Mitridae Strigatella litterata

Strigatella paupercula

Strigatella retusa
5 Muricidae Morula uva
Tylothais virgata
Tenguella marginalba
6 Nacellidae Cellana sp.

7 Turbinidae Turbo bruneus
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Table 2 shows the diversity of classes of gastropods that are found in Krakal Beach. There are
15 species from 7 families of classes Gastropods that are found in Krakal Beach, those are Aplus-
tridae, Conidae, Cypraeidae, Mitridae, Muricidae, Nacellidae, Turbinidae.

Discussion

Turbinidae is a top-shaped snail, with a thick shell and turbinate to conical in shape. It has a
spiral to nodular outer sculpture. The aperture is rounded without a siphonal canal. Turbinidae
has a strongly calcified operculum in the external part with a smooth inner lip. la This family
mainly lives in shallow waters of warm temperate and tropical, especially on the rocky shore and
coral reef. Most species of this family are vegetarians, feeding on small epibenthic algae and detri-
tus of vegetables. The distribution of Turbinidae is commonly in the Indo-West Pacific shore (Car-
penter & Niem, 1998; Abbot & Dance, 2000).

Figure 3. Family of turbinidae; Turbo bruneus

Family Conidae (cone snails) are renowned for their often dazzling shell coloration patterns
and venomous feeding habits (Hendricks, 2018). The conidae, Conus species are in shallow water
and abundance in two major geographic distribution patterns (Khon, 2001). Conidae can be found
in tropical and subtropical seas, so the adaptation rate is high (Tyron, 1884). The suitable ecolog-
ical parameters for this family are -1.82 °C - 28.86°C for water temperature and 23.803 - 38.444
PSU for water salinity according to Parr (2014).
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Figure 4. Family of Conidae; (a) Conus diadema, (b) Conus coronatus, (c) Conus distans

The Muricidae is commonly known as murex or rock whelks. Most of these family member are
predatory snail (Benkendorf et al., 2015). It has radula and carnivorous. The Muricidae shell has
a higher spire. The shell sculpture featured spines, nodules, horns, and lamellae. The aperture is
small and round with a narrow columellar lip (Leal, 2003). Muricidae is varying in size from the
small insignificant rock shells (12mm) to the large horny Chicoreus ramosus (300mm). Muricidae
family lives in the intertidal zone to the ocean depths of tropical and subtropical oceans. Muri-
cidae’s presence is related to its ability of the species to adapt to the environment and flexibility
in determining its prey (Poutiers, 1998). The suitable ecological parameters for this family are -
2.028of - 28.918 oC for water temperature and 27.165 - 38.444 PSU for water salinity according
to Parr (2014).
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Figure 5. Family of Muricidae; (a) Tenguella marginalba, (b) Tylothais virgata, (c) Morula uva
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Mitridae family has key features: solid, usually fusiform, and colorful shell, The shell has colu-
mellar folds, smooth inner side labrum, and predominant spiral sculpture (Fedosov et al., 2018).
Most Mitridae species inhabit tropical seas. Mitridae has a high diversity Indo-Pacific region be-
cause Mitridae species mostly live in the Indo-Pacific region (Rosenberg & Resh, 1993). The suit-
able ecological parameters for this family are 9.381 of - 28.409 °C for water temperature according
to Parr (2014).

©

Figure 6. Family of Mitridae; (a) Strigatella litterata, (b) Strigatella paupercula, (c) Strigatella retusa

The aperture of Cypraeidae are spaced and usually toothed. The surface shells of Cypraeidae
are colorful, shiny, and smooth. Their mantles are often as colorful as their shells. Cypraeidae are
omnivorous. Cypraeidae live in the warm sea. Cypraeidae are not toxic animals. Sometimes, the
mantle fully expands, may camouflage the shell itself from predators. The family Cypraeidae is
distributed in the tropical and subtropical seas. Many species are generally found in tropical shal-
low-water reefs and can adapt to temperate waters and/or deepwater environments. Most spe-
cies are herbivorous grazers, but some are carnivorous, being more commonly eaten sponge. (Pas-
samonti, 2015). The suitable ecological parameters for this family are 6.819 of - 28.84 °C for water
temperature and 33.473 - 38.201 PSU for water salinity according to Parr (2014).
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Figure 7. Family of Cypraeidae; (a) Monetaria moneta, (b) Monetaria annulus

The Aplustridae is a taxonomic family of sea snails or bubble snails, marine gastropod molluscs
in the superfamily Acteonoidea that comprising about a dozen valid species found in the tropics
worldwide (Bouchet et al,, 2005; Tan et al., 2014). The soft parts of animals in this family are
brightly colored. The oval bubble-shaped shell is thin and fragile and has a sunken spire. The shell
is white or beige-colored with colored bands or stripes. Aplustridae has no operculum and has a
large aperture. The soft parts of the animal cannot retract completely into the shell, and therefore
these animals depend for their defense on swimming and camouflage. All species are predators
that appear to feed exclusively on cirratulid polychaete worms, which are swallowed whole (Tan
etal.,, 2014; Doring, 2020). Aplustridae can be found in-depth 0-20 m, within temperature 13-14
oC, and salinity 34-35 PSU (Bouchet et al., 2005; Burn, 2006).

(b)
Figure 8. Family of asplustridae; (a) Aplustrum amplustre, (b) Hydatina physis
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Nacellidae is a taxonomic family of sea snails or true limpets, marine gastropod molluscs from
ordo Patellogastropoda. The species of the genus Nacella (family Nacellidae; with subgenera Na-
cella and Patinigera) are distributed in Antarctic and Subantarctic waters. The shell morphology
is typically elliptical, high-arched, with the apex strongly curved forward and downward, some-
times almost at the anterior end. The surface of the shell varies from very smooth (e.g. N. mytilina)
to strongly radially ridged (e.g. N. magellanica). The external shell color is pale-olive to brownish,
the apex coppery; the inside is silvery iridescent to reddish-bronze. These snails prefer to live on
low intertidal and subtidal rocky shores between 0-20 m. This order grazes on algae that grow on
rocks (Golikov & Starobogatov, 1975; Gonzales-Wevar et al., 2018).

Figure 9. Family of Nacellidae; Cellana sp.
Conclusion
There are seven families of Gastropods found in Krakal Beach. Conidae, Muricidae, and Mitri-
dae are the family with the highest diversity with three species found. This is because Krakal Beach
is close to the ideal place for those families to live in with the ecological parameters.
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