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ABSTRACT

Nile Tilapia Oreochromis niloticus is native fish to North Africa, with introductions reported from many
regions in the worldwide. In Indonesia, O. niloticus was reported in the several conservation islands. On 11-
29 June 2019 specimens of O. niloticus were captured from temporary swamp and estuary in Yamdena
Island, Indonesia. These records are among first of this species from a remote island in the Eastern Indonesia
Archipelago. In many cases, introduced of non-native fish would cause a negative impact on the aquatic
fauna by predation of larvae and eggs of native fish, so that the presence of the O. niloticus is a danger alert.
The specimens of O. niloticus were characterized as follows dorsal spin rays 15, dorsal soft rays 10, pectoral
fin rays 11, pelvic spin rays 1, pelvic soft rays 5,  anal spin rays 8, anal soft rays 10. Other description of
spesific morphological characters of a specimen are provided.

Key words: Freshwaters, Invasive, Non-native fish

Introduction

The adverse ecological impacts associated with
non-native fish introductions on recipient fresh and
brackish water ecosystems worldwide have drawn
attention to the need to control and manage the
movement of invasive species (Cambray, 2003;
Pimentel et al., 2005). Nile Tilapia Oreochromis

niloticus Linnaeus, 1758 is the most successful inva-
sive Tilapia worldwide (Maddern et al.  2007;  Mar-
tin et al., 2010). It is now introduced to many regions
for aquaculture, exotic pet and sport fishing
(Canonico et al., 2005). Oreochromis niloticus exhibits
highly omnivory habits, tolerance to salinity and
new habitats. This fish can be found in high altitude
or estuary (Peterson et al., 2005; Kulac et al. 2012;
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Vicente and Fonseca-Alves, 2013). It can have nega-
tive impacts in fresh and brackish water communi-
ties through competition for food and other re-
sources, and as a vector of disease causing patho-
gens (Cucherousset and Olden, 2011: Torchin et al.
2013; Tuttle et al., 2017).

Oreochromis niloticus spread in mainland Indone-
sia is due to aquaculture and aquarium trade activi-
ties (Basuki and Sri, 2014). Previous records showed
this species was found in several remote islands and
conservation area, among others Bawean Island
(Hasan and Tamam, 2019) and Kangean Island in
the Java Sea (Hasan et al., 2019a; Hasan et al., 2019b).
Yamdena, remote island and fisheries center in the
Eastern of Indonesia, is a conservation area and has
no record of culturing O. niloticus. The presence of
O. niloticus in the Yamdena Island constitutes a new
record.

Materials and Methods

Twenty three live specimens of O. niloticus were
obtained from a local fisherman during a fieldwork
carried out on 11-29 June, 2019 in the temporary
swamp and estuary, Yamdena Island. Eight of them
were used as preserved specimens in 10% formalin
solution (Hasan et al., 2019b) and deposited at the
Zoology Laboratory, Generasi Biologi Indonesia,
Gresik, Indonesa. Diagnostic morphological charac-
ters of O. niloticus were analyzed following
Trewavas (1983). Administratively, the site is lo-
cated in Tanimbar Regency, Maluku Province, Indo-
nesia. The fishing gear used by the fisherman was a
cast net, fish trap and medium hook with bottom
and bait used were crustaceans.

Results

New record

Indonesia: Maluku Province: Tanimbar Regency:
temporary swamp (7°52’23.1"S; 131°13’56.6"E), V.
Hasan and F.S Pratama collectors, 11 June 2019, 14
specimens of Oreochromis niloticus GBI0016. Indone-
sia: Maluku Province: Tanimbar Regency: estuary
(7°50’11"S; 131°10’55"E). V. Hasan and F.S Pratama
collectors, 29 June 2019, 9 specimens, photographed.

Identification

Specific morphological characters of O. niloticus are
as follows: Snout moderate; scales cycloid; 3 rows of

scales on cheek; gill rakers short; teeth widen; max-
illa and lower jaw equal; pectoral fin pointed; dor-
sal, pectoral and anal fins blunt; caudal scaly. Col-
oration fresh specimen: upper margin of dorsal fin
grey or black, the melanin sometimes slightly mixed
with red, not orange or vermilion even in breeding
males. Head and trunk of breeding male suffused
with red; in some localities lower jaw, pelvics and
anterior part of anal fin black; caudal fin covered
with narrow vertical stripes; anal fin faintly barred;
about 9 narrow dark bars on sides body; dark blotch
at corner of operculum; dorsal spin rays 15, dorsal
soft rays 10, pectoral fin rays 11, pelvic spin rays 1,
pelvic soft rays 5,  anal spin rays 8, anal soft rays 10
(Figure 1).

Fig. 1. Oreochromis niloticus fresh specimen GBI0016,
from temporary swamp, Yamdena Island, Indone-
sia.

Discussion

Oreochromis niloticus is listed among the top 100
worst alien species around the globe and have suc-
cessfully established in more than 90 countries on
five continents (all except Antarctica) (De Silva et al.
2004; Russell et al., 2012). Temporary swamp condi-
tions in Yamdena Island, namely salinity 2-7 ppt,
temperature 29–30 °C, current velocity 4.5 cm/s and
depth 55–81 cm, while estuary namely salinity 20-26
ppt, temperature 30–31 °C, current velocity 8.1 cm/
s and depth 67–111 cm are ideal for O. niloticus re-
production, survival and growth and (Riede, 2004;
Admassu, 1996). They are a benthopelagic species,
feeding near the surface as well as near the bottom.
They can survive in fresh and brackish water with
low dissolved oxygen (Abdel-Tawwab et al., 2015).
These characteristics make O. niloticus a dangerous
non-native species, with potential for a massive in-
vasion (Colautti et al., 2004). The size of sampled in-
dividuals, ranging from adults to young fishes, sug-
gest that O. niloticus is able to adapt well in the
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Yamdena Island waters, and can possibly establish
a viable population there. This is further supported
by observation of fish gonad. Variation of Gonad
maturity in several specimens indicate that the fish
are able to breed in the Yamdena Island.

The first establishment of tilapias is believed to
have occurred in Indonesia Archipelago in the 1930s
as a result of an aquarium release (Courtenay and
Williams,  1992). Due to intensive aquaculture, O.
niloticus occurs in all fresh and brackish waters of
mainland Indonesia such as Sumatra, Java, Borneo,
Celebes and Papua. Its presence on the island of
Yamdena, represents a new record (Figure 2). We
speculate that O. niloticus were released into tempo-
rary swamp and estuary in Yamdena Island by hu-
man, but the purpose is not clear. As the island does
not have an aquaculture industry, further investiga-
tion is warranted to determine the source of O.
niloticus in the Yamdena Island. In the future further
introductions should be prevented to reduce the
impact of invasive fish species on the conservation
area on does not disturb the conservation area
(Peterson 2004; McDonald 2007; Mert and Cicek
2010).

have not been established by the Indonesian
goverment. While Europe, Australia and America
have banned O. niloticus from entering into natural
waters (Petterson, 2004; Petterson, 2005; Maddern,
2007). Although the Indonesian government has not
officially banned it, it is necessary to socialize the
community related to the impact of the entry of for-
eign fish. The way to overcome foreign fish that has
already entered is by catching it, making it commu-
nity food or fish meal as feed. This habit can sup-
press O. niloticus populations so that the population
is not massive, because actually O. niloticus do not
have natural predators as in their original habitat,
whereas in its original habitat O. niloticus is main
food for several predators such as African Catfish
Clarias gariepinus, Nile Perch Lates niloticus and Nile
Crocodile Crocodylus niloticus.

Acknowledgements

We thank the reviewers and editor for their insight-
ful comments, a local fisherman and Generasi
Biologi Indonesia Foundation as our guide. Finally,
we thank the Ministry of Finance Indonesia as the
Scholarship Program sponsor for funding our
project no. 20160221035555.

References

Abdel-Tawwab, M., Hagras, A.E., Elbaghdady, H.A.M.
and Monier, M.N. 2015. Effects of dissolved oxygen
and fish size on Nile tilapia, Oreochromis niloticus
(L.): growth performance, whole-body composition,
and innate immunity.Aquaculture International. 23(5):
1261-1274.

Admassu, D. 1996. The breeding season of Tilapia,
Oreochromis niloticus in Lake Awassa (Ethiopian Rift
Valley). Hydrobiologia. 337: 77-83.

Basuki, F. and Sri, R. 2014. Analysis on the Survival Rate
and Growth of Larasati Tilapia (Oreochromis
niloticus) F5 seed in Saline Media. Procedia Environ-
mental Sciences. 23: 142–147.

Bagenal, T. 1968. Methods For Assessment of Fish Reproduc-
tion In Fresh Water. Blackwell Scientific Publication,
London.

Cambray, J.A.  2003.  Impact  on  indigenous  species
biodiversity  caused  by  the  globalisation  of alien
recreational freshwater fisheries. Hydrobiologia. 500:
217-230.

Canonico, G.C., Arthington, A., McCrary, J.K. and Thieme,
M.L. 2005. The effects of introduced tilapias on na-
tive biodiversity. Aquatic Conservation Marine and
Freshwater Ecosystems. 15: 463-483.

Fig. 2. Presence of Oreochromis niloticus in the Yamdena
Island. Red square is the estuary and red triangle
is temporary swamp.

There are many native aquatic organisms in the
waters of Yamdena Island, mostly fish (Gobiidae,
Latidae, Chanidae, Anguillidae and Mugilidae) and
invertebrata (Palaemonidae, Portunidae,
Nephropidae and Octopodidae), that can be af-
fected by O. niloticus, including through predation
and competition for niche, so that the presence of O.
niloticus is a danger alert.

Regulations on the prohibition of the entry of O.
niloticus into the Indonesian waters environment



1118 Eco. Env. & Cons. 26 (3) : 2020

Colautti, R.I., Ricciardi, A., Grigorovich, I.A. and MacIsaac,
H.J. 2004. Is invasion success explained by the en-
emy release hypothesis? Ecology Letters. 7: 721-733.

Courtenay, W.R. and Williams, J.D. 1992. Dispersal of
exotic species from aquaculture sources, with em-
phasis on freshwater fishes. In: Rosenfield A, Mann
R (Eds) Dispersal of Living Organisms into Aquatic
Ecosystems. University of Maryland Sea Grant Pro-
gram, Col-lege Park, 49–81.

Cucherousset, J. and Olden, J.D. 2011. Ecological impacts
of non–native freshwater fishes. Fisheries. 36(5): 215–
230.

De Silva, S., Subasinghe, R., Bartley, D. and Lowther, A.
2004. Tilapias as Alien Aquatics in Asia and The
Pacific. A Review. FAO Fisheries Technical Paper,
Rome.

Hasan, V., Mukti, A.T. and Putranto, T.W.C. 2019a. Range
expansion of the invasive nile tilapia Oreochromis
niloticus (Perciformes: Cichlidae) in Java Sea and first
record for Kangean Island, Madura, East Java, Indo-
nesia. Eco. Env. & Cons. 25 (July Suppl. Issue) : S187-
S189.

Hasan, V., Pratama, F., Malonga, W.A.M. and
Cahyanurani, AB. 2019b. First record of the
Mozambique Tilapia Oreochromis mossamibicus Pe-
ters, 1852 (Perciformes: Cichlidae) on Kangean Is-
land, Indonesia. Neotropical Biology and Conservation.
14 (2): 207–211.

Hasan, V. and Tamam, M.B. 2019. First record of the inva-
sive Nile Tilapia, Oreochromis niloticus (Linnaeus,
1758) (Perciformes, Cichlidae), on Bawean Island,
Indonesia. Check List. 15 (1): 225-227.

Kulac, B., Guluzur, A. and Mustafa, C. 2012. Investigations
on the ATPase activities and cadmium uptake in
freshwater fish Oreochromis niloticus following expo-
sures to cadmium in increased salinity. Turkish Jour-
nal of Fisheries and Aquatic Sciences. 12 : 861-869.

Maddern, M.G., Morgan, D.L. and Gill, H.S. 2007. Distri-
bution, diet and potential ecological impacts of the
introduced Mozambique mouthbrooder
Oreochromis mossambicus  Peters  (Pisces:  Cichlidae)
in  Western  Australia. Journal  of  the  Royal Society of
Western Australia. 90: 203–214.

Martin, C.W., Valentine, M.M. and Valentine, J.F. 2010.
Competitive interactions between invasive Nile

Tilapia and native fish: The potential for altered
trophic exchange and modification of food webs.
Plos One. 5 (12): 1–6.

McDonald, J.L., Peterson, M.S. and Slack, W.T. 2007. Mor-
phology, density and spatial patterning of reproduc-
tive bowers in anestablished alien population of Nile
tilapia, Oreochromis niloticus Linnaeus. Journal of
Freshwater Ecology. 22: 461-468.

Mert, R. and Cicek, E. 2010. Range expansion of introduced
tilapiaspecies (Oreochromis niloticus, L. 1758) in Tur-
key. Journalof Animal and Veterinary Advances. 9:
1753-1756.

Peterson, M.S., Slack, W.T., Brown-Peterson, N.J. and
McDonald, J.L. 2004. Reproduction in non-native
environments:establishment of Nile tilapia,
Oreochromis niloticus (Linnaeus) in coastal Missis-
sippi watersheds. Copeia. 2004 : 842-849.

Peterson, M.S., Slack, W.T. and Woodley, C.M. 2005. The
occurrence ofnonindigenous Nile Tilapia,
Oreochromis niloticus (Linnaeus) in coastal Missis-
sippi: ties to aquaculture andthermal effluent. Wet-
lands. 25 : 112-121.

Pimentel, D., Zuniga, R. and Morrison, D. 2005. Update  on
the  environmental  and  economic  costs associated
with alien-invasive species in the United States.
Ecological Economics. 52 : 273-288.

Riede, K. 2004. Global Register of Migratory Species from Glo-
bal to Regional Scales. Final Report of the R&D-Projekt
808 05 081. Federal Agency for Nature Conservation,
Bonn, Germany, 329 pp.

Torchin, M.E., Lafferty, K.D., Dobson, A.P., McKenzie, V.J.
and Kuris, A.M. 2003. Introduced species and their
missing parasites. Nature. 421 : 628–630.

Trewavas, E. 1983. Tilapiine Fishes of The Genera
Sarotherodon, Oreochromis and Danakilia. British Mu-
seum (Natural History), London.

Tuttle, L.J., Sikkel, P.C., Cure, K. and Hixon, M.A. 2017.
Parasite-mediated enemy release and low biotic re-
sistance may facilitate invasion of Atlantic coral reefs
by Pacific Red Lionfish (Pterois volitans). Biological
Invasions. 19: 563–575.

Vicente, I.S.T. and Fonseca-Alves, C.E. 2013. Impact
ofIntroduced Nile tilapia (Oerochromis niloticus) on
non-native aquatic ecosystems. Pakistan Journal of
Biological Sciences. 16(3): 121-12.



EEC26
by Akhmad Taufiq Mukti

Submission date: 23-Nov-2020 03:01PM (UTC+0800)
Submission ID: 1454828743
File name: EEC_26_3_2020.pdf (333.95K)
Word count: 2345
Character count: 12878










	EEC26
	by Akhmad Taufiq Mukti


