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Abstract. Sofian A, Suhermanto A, Saidin, Sayuti M, Novianto D, Widyasari F. 2021. Short communication: Environment and
morphometric of sea hare Dolabella auricularia from shrimp pond, Sorong West Papua, Indonesia. Biodiversitas 22: 983-987. Dolabella
auricularia is a herbivorous marine biota living on the shallow seabed, which is found mostly in Indo-Pacific waters. The purpose of
this study was to analyze the environmental and morphometric characteristics of Dolabella auricularia which live in vaname shrimp
pond, Sorong, West Papua, Indonesia. Samples were collected from April to June 2020. From the measurement of pond waters
environmental conditions, the following data were obtained: temperatures ranging from 31.47 ± 1.08oC, salinity ranging from 31.91 ±
2.29 ppt, pH ranging from 8.02 ± 0.20, brightness 108.00 ± 45.63 cm, and Dissolved Oxygen (DO) ranging from 4.10 ± 0.22 mg/L. The
morphometrics of D. auricularia consisted of R-Anterior resp distances with sizes ranging from 38.9 ± 17 mm, wet weight ranging from
170 ± 34 g total lengths ranging from 112 ± 57.83 mm, posterior diameters ranging from 71 ± 41 mm. D. auricularia was found in pond
waters as a pest for shrimp culture. However, D. auricularia also has biomedical and economic potentials as raw materials for the
pharmaceutical industry. So, further studies are needed for their development.
Keywords: Dolabella auricularia, environment, morphometric, sea hare, shrimp pond

INTRODUCTION
Indonesia is an archipelagic country with a coastline of
95181 km and two-thirds of its territory being oceans
located in the Indo-Pacific region (Maulidia et al. 2019).
Because of its geographical condition, Indonesia is rich in
biodiversity. Indonesia as one of the countries in Southeast
Asia with high biodiversity or megadiverse countries has
many variations and is very abundant, known as mega
biodiversity (Chasanah 2008; Sukara 2008; Keong 2015;
Rintelen et al. 2017). Indonesia has a strategic location in
the Indo-Pacific region, which is on the biodiversity path of
the Asian continent (Sumatra, Java, Kalimantan) and
Australia (Papua) as well as in the Wallace transitional
zone (Sulawesi, Maluku and Nusa Tenggara; Chasanah
2008). Biogeographic, geological, climatic, and ecological
factors result in a high diversity of endemic fauna and
species (Lohman et al. 2011). Marine biodiversity is a
potential natural resource that can be developed for
improving community welfare.
Marine invertebrates such as sea hare are known to
have self-defense capabilities by producing chemical
defenses. However, their physical movement structures are
more limited than marine vertebrates (Murniasih 2005).
Dolabella auricularia is a mollusk species found on tidal
plains and is consumed as food in the Philippines (Pepito et
al. 2015; Ramos et al. 2018; Tsuji 2019). Sea hare is a

herbivorous animal usually found in shallow water and
feeds on algae and seagrass (Singh and Vuki 2015). The
habitat of the sea hare is shallow marine waters with sand
on the bottom. It can also be found in shrimp farms, such as
Bursatella leachii (Opisthobranchia: Aplysiidae) found in
Thai shrimp ponds (Arkronrat et al. 2016); however, the
presence of other species such as D. auricularia in shrimp
ponds have not been reported.
Sea hare species of D. auricularia can be found in the
Indo-Pacific region (Gosliner et al. 1996; Manullang et al.
2016). D. auricularia is a marine invertebrate commonly
found on the seabed with sandy bottom and corals or on
seaweed (Toruntju et al. 2020); it consumes a wide variety
of seagrass (Singh and Vuki 2015) and has a potential to be
developed as a natural ingredient in the pharmaceutical
field (Toruntju et al. 2020). In Indonesia, D. auricularia is
found in Konawe waters, Southeast Sulawesi (Manullang et
al. 2016; Toruntju et al. 2020). D. auricularia is also found
in shrimp pond in Sorong. Dolabela auricularia can adapt
to the pond environment, while its natural habitat is in the
sea with a sandy bottom. Dolabela auricularia is also
known to have economic value as a medical raw material
(Kamiya et al. 2006; Cheung et al. 2015). So, it is
necessary to observe environmental and morphometric
characteristics. The exploration study of D. auricularia in
ponds is expected to provide useful information for
increasing the value of biota, conservation, and
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development. This study aims to analyze the environment
and morphometrics of D. auricularia in shrimp ponds in
Sorong, West Papua.

MATERIALS AND METHODS
Samples and study area
Samples of Dolabella auricularia were obtained from
vaname shrimp pond in Sorong, West Papua, Indonesia.
The location of the pond is very close to the coastal waters
of Tanjung Kasuari, Sorong City (0°49'46"S, 131° 14'3" E).
There were 2 units of HDPE plastic ponds with an area of
about 1700 m2 each. The pond functions as a reservoir and
a medium for cultivating vaname shrimp. The analysis was
carried out on the characteristics of the pond water
environment and the morphometrics of D. auricularia. The
identification of environmental characteristics was carried
out in the ponds and around the coastal waters of Tanjung
Kasuari, Sorong City which were done from April to June
2020. A sample of 30 individuals was measured in terms of
wet weight and morphometrics, including measurements of
total length, diameter, and weight by referring to Sethi et
al. (2014) and Manullang et al. (2016). The equipment used
consists of the Global Positioning System (GPS), camera,
caliper, scale, dissecting set, and AM200 Aquaread water
quality.

RESULTS AND DISCUSSION
The environmental condition of shrimp farms
The shrimp ponds are located close to the coastal waters
of Tanjung Kasuari, Sorong City. Geographically, the
waters of Sorong are located at the bird's head of Papua
Island, which is directly connected to the Pacific Ocean in
the north, which is part of the Indo-Pacific. This allows rich
marine life to spread to the island of Papua. Indo-Pacific
waters are also the distribution area of D. auricularia
(Gosliner et al. 1996; Manullang et al. 2016). The coastal

waters of Tanjung Kasuari Sorong (Figure 1) are also a
source of water (inlet) for shrimp ponds in Sorong,
allowing biota seeds from marine waters such as D.
auricularia to be carried by the flow through the pipe.
The shrimp pond has a total area of about 3,400 m2 and
a plastic pond area of ±1700 m2. The pond is covered with
HDPE plastic with an embankment height of 3 m, and a
slope towards the outlet door of about 2o. The water source
is obtained from the coast using a 200 m PVC pipe with a
diameter of 6 inches with a depth of 1.5-2.5 m in the sea.
Water from the sea is collected in a reservoir. It is then put
into the maintenance pond through a pipe that has been
equipped with a layered waring as a water filter. The water
depth in the ponds is between 1.50-1.60 m. The biota that is
cultivated is vaname shrimp (Litopenaeus vannamei), with
an average stocking density of 59 pcs m-2.
Dolabella auricularia was found in shrimp aquaculture
ponds from the 20th to the 40th day of the cycle, attached to
the walls of the plastic ponds in the morning until sunrise
and in the evening when the sun begins to set. In higher
temperature conditions, this biota tool shelter in the pond
bottom. Young D. auricularia was taken to overcome the
presence of this mollusk in shrimp ponds, which is
considered a pest. The manual collection used a filter net
obtained about 80-100 per day. The density of D.
auricularia began to decrease after the maintenance of
vaname shrimp over the 40th day of rearing until harvest,
presumably due to reduced feed availability.
The development of D. auricularia follows the
development cycle of shrimp culture in ponds. Its existence
is influenced by the water quality of the shrimp rearing
media and feed as an energy source. The water from the sea
flows through the inlet to the reservoir and then into the
shrimp pond. About three weeks after the beginning of the
shrimp culture cycle, D. auricularia seeds can be seen at
the edge of the pond and occasionally also on lift nets for
sampling. The results of the measurement of water quality
parameters during the maintenance period are shown in
Table 1.

A
Figure 1. Waters of Tanjung Kasuari, Sorong Beach, West Papua, Indonesia (A) and shrimp farms (B)

B
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Table 1. The results of the measurement of water quality parameters
Temperature (oC)

Salinity (ppt)

pH

Brightness (cm)

Dissolved oxygen (mg/L)

31.47±1.08

31.91±2.29

8.02±0.20

108.00±45.63

4.10±0.22

Sea hare characteristics
Sea hares commonly live in shallow waters where algae
can be found (Manullang et al. 2016). The observed sea
hare belongs to the gastropod group, the family of
Aplysiidae, and the genus of Dolabella, with species name
of Dolabella auricularia (Lightfoot 1786).
Dolabella auricularia has several characteristics,
including living in waters with warm temperatures; having
purple ink which serves as protection from attacks by
predators; consuming green and brown algae such as
Sargassum sp.; nocturnal; actively consuming algae at
night; having green and brown colors according to its
natural food sources; and as a decoration in the aquarium
(Gosliner et al. 2015; Manullang et al. 2016; Nimbs et al.
2017; Priscilla et al. 2019).
Based on the observations, D. auricularia shrimp pond
in Sorong has the following characteristics, began to
emerge to the surface by sticking to the walls of the plastic
pond in the morning and evening and sometimes at night, it
was detected that it appeared on the pond surface since the
20th day of the vaname shrimp culture cycle.
Morphologically, it looks like a snail. Life cycle following
the growth of vaname shrimp in the pond, possibly entering
the pond during water filling, the larvae then utilized the
plankton to grow and develop. When harvesting the
shrimp, after 90 days of the shrimp rearing period, 30-50
D. auricularia were found with different size variations. D.
auricularia found in ponds is green, brown and black.
However, the population of the black one is about 10-15%
of the total caught when rearing shrimp. When harvesting
shrimp, only D. auricularia was found, which was greenish
and brownish in color. When removed, D. auricularia will
experience stress and discharge clear mucus and dark
purple ink. D. auricularia occurs only at night and may
exhibit nocturnal characteristics (Gosliner et al. 2015).
Spawning occurs throughout the year, with two peaks: one
May to July, the other September to October in the
Philippines (Pauly and Calumpong 1984). Spawn masses
present in July and August in Zanzibar (Bebbington 1974).
The larvae are obligate planktotrophic and may allow the
larvae to travel large distances on ocean currents (Kempf
1981). D. auricularia with brown color was found in India
(Sethi et al. 2014). This animal is an aplysiid with colors
olive green (Pettit and Xu 2001), depending on diet and
habitat (Nimbs et al. 2017).
The results of morphological observations of D.
auricularia showed that it has a pair of tentacles on the

anterior and a shell covering the ink glands on the posterior
side. The top (A) and bottom (B) cross-sectional images, as
well as the dorsal shell from the anterior respiratory
opening (C) are presented in Figure 2.
Dolabella auricularia has body parts, from the head to
the posterior, and the morphology shown in Figure 3.
According to Bebbington (1974), the body parts of D.
auricularia consist of cephalic tentacle, eye, rhinophores,
external autospermal groove, inhalant siphon (anterior
respiratory opening), parapodia, posterior disc and exhalant
siphon (posterior respiratory opening).
Dolabella auricularia was also found in the form of
tillers at the age of 30-35 days of vaname shrimp rearing in
the pond (Figure 4). The morphometric observations were
carried out on 30 samples of D. auricularia including total
length (dorsal-ventral), posterior diameter, and wet weight
as presented in Table 2.
The aquaculture environment of the shrimp pond in
Sorong has dynamic characteristics. It is close to the coast
and has inlet and outlet channels connected to marine
waters. D. auricularia commonly live in the bottom of
shallow marine waters. The existence of sea hare in shrimp
ponds showed that this biota develops in the aquatic
environment of shrimp ponds. D. auricularia also has
biomedical and economic potentials as raw materials in the
pharmaceutical sector because it has bioactive content that
is used for anti-cancer, antitumor peptide/macrolides,
antioxidant, and antibacterial (Kamiya et al. 2006; Cheung
et al. 2015; Tayone et al. 2020; Tayone 2020). The
bioactive
compounds,
specially aplyronines
and
dolastatins, isolated from the sea hares belonging mainly to
two species: Aplysia kurodai and Dolabella auricularia
(Yamada et al. 2010). According to Manullang et al.
(2016), not much information on the nutritional content of
D. auricularia is available, so it has not been widely used.
However, the impact of the presence of sea hare on shrimp
culture still needs to be studied further (Arkronrat et al.
2016).
Table 2. Morphometric of Dolabella auricularia
Parameters
R-Anterior resp. distances (mm)
Wet weight (g)
Total length (mm)
Posterior diameter (mm)

Max.
38.90
170
112
71

Min.
17
34
57.83
41

Average±SD
25.53 ± 5.75
76.10 ± 36.04
74.68 ± 13.99
52.42 ± 6.89
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Figure 2. Dolabella auricularia top view (A), and bottom view (B). Shell dorsal from anterior respiratory opening (C)

c

a

b

Figure 3. A. Body parts of Dolabella auricularia. B. Morphology of D. auricularia: a. Total length; b. Posterior diameter; c. R-Anterior
respiratory distance

Figure 4. Young Dolabella auricularia aged 30-35 days of
vaname shrimp pond

This study showed that sea hare is a species that is
likely to be tolerant of environmental dynamics such as
pond waters. Chávez-Viteri and Ward (2017) described that
sea hare is tolerant of high pressure from environmental
stressors, such as pH and temperature. The type of food
eaten by D.auricularia and its habitat greatly affects the
color of this mollusk (Nimbs et al. 2017). It is assumed that
the pond waters contain plankton as a feed for sea hare and
affect its body color. D. auricularia samples were obtained
from green and brown dominant shrimp ponds. Therefore,
cultivation is possible because of the high economic
potential to use sea hare as a pharmaceutical material based
on the secondary metabolites it produces. It may sea hare
being symbiosis with vaname shrimp. Based on the
farmers’ information, the increase of sea hare, correlated
with the productivity of vaname shrimp. Further studies
may focus on the distribution of D. auricularia species,
shrimp pond culture, and the presence of D. auricularia. Its
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secondary metabolite content and economic potential can
provide more comprehensive information on this species.
In conclusion, D. auricularia is commonly found in
shrimp farms from day 20 to day 40 during the rearing
cycle. D. auricularia is tolerant of the shrimp pond in
Sorong environment and was found to variant size. D.
auricularia is found in the aquatic environment of shrimp
ponds, but it is still considered a pest. However, D.
auricularia also has biomedical and economic potentials as
raw materials for the pharmaceutical industry and other
potentials. Therefore, further studies are needed for their
development.
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