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Abstract. Mozambique Tilapia Oreochromis mossambicus and Nile
Tilapia Oreochromis niloticusare two non-native species of cichlids
(Cichlidae: Cichliformes) that have established populations in
Indonesia. There are many information about the presence of both non-
native species in the country, but detailed distribution is filling a gap of
information. We compile unpublished and published distribution
records of Oreochromis mossambicus and Oreochromis niloticus from
various sources, particularly from iNaturalist (citizen science platform)
and GBIF (The Global Biodiversity Information Facility, an
international network of country and organizational participants that
exists to enable free and open access to biodiversity data from all sources
and to support biodiversity science, environmental research and
evidence based decision-making). The historical records of O.
mossambicus and O. niloticus were reviewed and summarized, and put
the certain known distribution records into the map. Our study suggest
that O. mossambicus and O. niloticus found widely throughout
Indonesia, from Sabang (northwesternost: Aceh Province, Sumatra) and
Merauke (southeasternmost: South Papua Province, Papua).

1 Introduction
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Human-facilitated carry away beyond biogeographic barriers has driven to the
establishment and introduction of non-native species in new areas world wide [1]. Non-
native species or alien species are organisms that do not present naturally in a
biogeographic area that based eight criteria were fossil record, historical
documentations, habitat, range distribution, frequency of known naturalisation, genetic
diversity, reproductive pattern and possible means of introduction [2, 3]. An alien
species could become an invasive alien species if this species affected native biological
diversity [4].

Invasive Alien Species (IAS) are raising threat widely and affect a variety of
economic, ecological and social problems [5]. The term of invasive or biological
invasions as ‘ecological outbreakings’ meaning ‘the terrificrise in number of some
organism’ in newly encroached areas [6]. To protect its biological diversity from IAS,
the government of Indonesia has been launched its National Strategy and Management
Action Plan for Invasive Alien Species (Strategi Nasional dan Arahan Rencana Aksi
Pengelolaan Jenis Asing Invasif di Indonesia) [7].

The Tilapias (particularly Mozambique Tilapia Oreochromis mossambicus and Nile
Tilapia Oreochromis niloticus) are the most well known and distribute in the world [8,
9]. The presence of the Tilapias have been known in Indonesia since 1936, when a
native resident namely “Mr. Mujair” found this species in East Java [10, 11]. Due to the
economically important, the species has been introduce everywhere in Indonesia [12].
“From Sabang to Merauke” is an Indonesian phrase which means the entire Indonesian
territory encompassing some 1.9 million square kilometres along the way [13]. In this
paper, we report the presence of O. mossambicum and O. niloticus from Sabang (Aceh)
to Merauke (Indonesian Papua), as the most common introduce freshwater fishes in
Indonesia.

2 Material and Methods

We compile and review all records of two species of Tilapias, O. mossambicus and O.
niloticus, in Indonesian waters. Both species have similar morphological characters, so
it is sometime very hard to determine them into species level [14, 15]. We use citizen
science platform, such as iNaturalist [16] to learn the presence of O. mossambicus and
O. niloticus. Another platform namely GBIF or the Global Biodiversity Information
Facility has also been used to looking at distribution of both species. The GBIF is an
international network of country and organizational participants that exists to enable
free and open access to biodiversity data from all sources and to support biodiversity
science, environmental research and evidence based decision-making [17].
Furthermore, we collate information from various published and unpublished sources,
including from internet sources and social media.We also add our own observation
during field visit in various fieldworks in Indonesia.

There are many information about the presence of O. mossambicus and O. niloticus
based on the citizen science. The collection of freshwater information from social media
and internet sources are followed appropriate references [18, 19]. We scrutinized
carefully the citizen science reports and published papers, then only significance reports
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are presented. There was already available information of distribution of O.
mossambicus and O. niloticus from iNaturalist 2024 and GBIF 2024.

Indonesia has divided within seven major largest islands group, including Sumatra,
Kalimantan (Indonesian Borneo), Java and Bali, Sulawesi, Lesser Sundas (Nusa
Tenggara), Moluccas, and Indonesian Papua or West Papua [20]. We add new
information which not recorded by iNaturalist and GBIF platform, and then put
information to the map (Fig. 1). There might have been more than one record in a site
or island, but only significance source are used as reference. All information compiled
are presented in Table 1.

3 Results and Discussion

There are 74 new recordsof O. mossambicus and O. niloticus in Indonesian waters after
iNaturalistand GBIF platform (iNaturalist 2024, GBIF 2024, Table 1). Both species
recorded from northwesternmost corner namely Sabang (Aceh Province, Sumatra) to
southeasternmost corner namely Merauke (Indonesian Papua).

Based on the major seven Island group in Indonesia, Sumatra has the largest
number records (26 records), following Kalimantan (19 records), Java (4 records),
Sulawesi (14 records), Moluccas (8 records), Lesser Sunda (5 records), and Papua (4
records).

Table 1. Records of the presence of non-native Oreochromis mossambicus and Oreochromis niloticus
(Cichliformes: Cichlidae) in Indonesian waters after GBIF (2024) and iNaturalist (2024). Remarks of
observers: Muhammad Igbal, TA = Tom Amey, and RS = Randi Syafutra.

Location Number in the
Province Major Island map (see note Sources
below for remarks)
Sabang Island Aceh Sumatra 1 [21]
Simeulue Island Aceh Sumatra 2 [22], MI & TA
Pers.obs.
Singkil North Sumatra 3 [23]
Sumatra
Tanjung Balai North Sumatra 4 [23]
Asahan Sumatra
Nias Island North Sumatra 5 [24]
Sumatra
Mandailing North Sumatra 6 [25]
Natal Sumatra
Rokan Hilir Riau Sumatra 7 [26]
Rupat Island Riau Sumatra 8 [23]
Bengkalis Island Riau Sumatra 9 [27]
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Location Number in the
Province Major Island map (see note Sources
below for remarks)
Tebingtinggi Riau Sumatra 10 [23]
Island
Karimun Island Riau Islands Sumatra 11 [23]
Anambas Island Riau Islands Sumatra 12 [23]
Natuna Island Riau Islands Sumatra 13 [23]
Lingga Island Riau Islands Sumatra 14 [23]
Singkep Island Riau Islands Sumatra 15 [23]
Siberut Island West Sumatra 16 [28]
Sumatra
Sipora Island West Sumatra 17 [23]
Sumatra
Kerinci Lake Jambi Sumatra 18 [29]
Danau Dendam Bengkulu Sumatra 19 [30]
Tak Sudah
Enggano Island Bengkulu Sumatra 20 [31]
Banyuasin South Sumatra 21 MI Pers.obs.
Peninsular Sumatra
Sugihan South Sumatra 22 MI Pers.obs.
Wetlands Sumatra
Bangka Island Bangka Sumatra 23 [32,33], MI & RS
Belitung Pers.obs.
Islands
Belitung Island Bangka Sumatra 24 [34]
Belitung
Islands
Mesuji Lampung Sumatra 25 (35]
Lampung Timur Lampung Sumatra 26 [36]
Singkawang West Kalimantan 27 [23]
Kalimantan
Sintang West Kalimantan 28 [23]
Kalimantan
Kapuas Hulu West Kalimantan 29 [23]
Kalimantan
Malinau North Kalimantan 30 [23]
Kalimantan
Tarakan North Kalimantan 31 [23]
Kalimantan
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Location Number in the
Province Major Island map (see note Sources
below for remarks)
Berau East Kalimantan 32 [23]
Kalimantan
Muara Komam East Kalimantan 33 [23]
Kalimantan
Pulau Laut South Kalimantan 34 [23]
Kalimantan
Martapura South Kalimantan 35 [37]
Kalimantan
Puruk Cahu Central Kalimantan 36 [38]
Kalimantan
Palangkaraya Central Kalimantan 37 [23]
Kalimantan
Kota Warigin Central Kalimantan 38 [23]
Timur Kalimantan
Arut Selatan Central Kalimantan 39 [23]
Kalimantan
Sukamara Central Kalimantan 40 [23]
Kalimantan
Pramuka Island Jakarta Java 41 [39]
Bawean Island East Java Java 42 [40]
Madura Island East Java Java 43 [41]
Kangean Island East Java Java 44 [42]
Talaud Island North Sulawesi 45 [23]
Sulawesi
Sangihe Island North Sulawesi 46 [43]
Sulawesi
Limboto Lake Gorontalo Sulawesi 47 [44]
Toli-toli Central Sulawesi 48 [45]
Sulawesi
Donggala Central Sulawesi 49 [46]
Suawesi
Pasangkayu West Sulawesi 50 MI Pers.obs.
Suawesi
Polewali West Sulawesi 51 [23]
Sulawesi
Tempe Lake South Sulawesi 52 MI Pers.obs.
Sulawesi
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Location Number in the
Province Major Island map (see note Sources
below for remarks)
Selayar Island South Sulawesi 53 [23]
Sulawesi
Towuti Lake South Sulawesi 54 [47]
Sulawesi
Bombana Southeast Sulawesi 55 [48]
Sulawesi
Muna Island Southeast Sulawesi 56 [23]
Sulawesi
Buton Island Southeast Sulawesi 57 [23]
Sulawesi
Manggarai East Nusa Lesser Sunda 58 [23]
Tenggara
Maumere East Nusa Lesser Sunda 59 [23]
Tenggara
Sumba Island East Nusa Lesser Sunda 60 [23]
Tenggara
Rote Island East Nusa Lesser Sunda 61 [49]
Tenggara
Kupang East Nusa Lesser Sunda 62 [50]
Tenggara
Morotai Island North Moluccas 63 [23]
Maluku
Galela Lake North Moluccas 64 [51]
Maluku
Halmahera Barat North Moluccas 65 [52]
Maluku
Halmahera North Moluccas 66 [53]
Timur Maluku
Bacan Island North Moluccas 67 [23]
Maluku
Buru Island Maluku Moluccas 68 [23]
Seram Island Maluku Moluccas 69 [23]
Yamdena Island Maluku Moluccas 70 [54]
Sorong West Papua Papua 71 [55]
Biak Island West Papua Papua 72 [23]
Yapen Island West Papua Papua 73 [23]
Merauke West Papua Papua 74 [56]
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Based on the major seven Island group in Indonesia, Sumatra has the largest number
records (26 records), following Kalimantan (19 records), Sulawesi (14 records), Lesser
Sunda (13 records), Moluccas (8 records), Java (4 records) and Papua (4 records).
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Fig. 1. Records of Oreochromis spp. (Oreochromis mossambicus and Oreochromis niloticus) in
Indonesian waters. Black circles are record from iNaturalist (2024), yellow circles are record from
GBIF (2024) and yellow triangles are records uncovered by iNaturalist (2024) and GBIF (2024).
Number in the map refer to number in the Table 1.

© dmaps.com

Sumatra

In this study, Sumatra has 26 records of the presence O. mossambicus and O.niloticus.
This is the largest number among other major islands group in Indonesia. The
significance new records from previous documented records are documentation from
sattelite islands, both from western islands group and eastern islands group. The records
from western islands are from Sabang, Simeulue, Nias, Siberut, Sipora and Enggano.
Few islands group from eastern Indonesia have been reported, including Rupat,
Bengkalis, Tebingtinggi, Anambas, Natuna,Lingga, Singkep, Bangka and Belitung. These
species have been found in various freshwater habitats, from river, swamp, lake,
aquaculture pond and also in estuarine area. In Simeulue Island of Aceh Province,
Oreochromis sp. has been recorded in Laut Tawar lake (Fig. 2).
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Fig. 2. An individual of Oreochromis niloticus caught by local fisherman from Laut Tawar,

Simeulue Island, Aceh Province, Sumatra (Photograph by Muhammad Igbal).

Located in westernmost area in Indonesian Archipelago, Sumatra is one important site
for freshwater fishes in the country [57, 5, 59]. There are more than 66 endemic freshwater
species, and most of them threat by aquatic invasive species [60, 61]. As common
aquaculture species, both O. mossambicus and O. niloticus are most threat for native
Sumatran freshwater fishes [62].

Kalimantan

Kalimantan or Indonesian Borneo is a hotspot for freshwater fishes in Indonesia [63, 64,
65]. There are 19 records of Oreochromis spp. documented from Kalimantan. Most of them
recorded in the main island of Borneo. There is only one recorded in smaller island, a
record from Pulau Laut, South Kalimantan [23].

As other areas in Indonesia, threat to freshwater fishes in Kalimantan is aquatic
invasive species [66]. Oreochromis spp. are bigger aquaculture cultivated commodity in
Kalimantan. Thesefishes have been become common taxa found in the island waters, and
also become threats for native species [67]. Further study of Oreochromis spp. in
Kalimantan is required, because many freshwater habitats have been possibly occupied but
lacking any documentations.

Java

Java is most populated island in Indonesia, and aquaculture has been knwon well by
local people [68]. Few fishes in Java have been declared to be Extinct, and other
numerous species have been in crtitical situation [69, 70]. In Indonesia, Oreochromis
spp. are known as ‘ikan nila’ or ‘ikan mujair’ that the fishes have been found earlier in
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Java in 1936 from Serang River, Blitar, East Java [10]. Many areas in Java have been
occupied by Oreochromis spp. particularly in mainland Island.

In this study, there are four records from Java, and most of them are from sattelite
islands. The records of Oreochromis spp. documented from Java are from Jakarta
Province (Pramuka Island) and East Java Province (Bawean, Madura and Kangean).

Sulawesi

Sulawesi Island is a mega biodiversity hotspot in Indonesia, particularly for number of
endemic freshwater fishes [71]. Aquatic invasive species have been documented become
threats to native species, and Oreochromis spp. have been recorded as aquatic invasive
taxa in Sulawesi [72].

There are 14 records of Oreochromis spp. documented in Sulawesi in this study.
The fishes have been recorded from mainland Sulawesi and its sattelite islands,
including Sangihe Island in north corner and Selayar Island in south corner of the
island. Most lakes in Sulawesi have been occupied by Oreochromis spp., including
Tempe Lake in South Sulawesi (Fig. 3).

Fig. 3. A young Oreochromis niloticus caught by local fisherman from Tempe Lake, South Sulawesi
Province, Sumatra (Photograph by Muhammad Igbal).

Lesser Sunda

Lesser Sunda is unlike any other major regions in Indonesia, because the region has no
large island such as Sulawesi and Papua [73]. There are few number of freshwater fishes in
Lesser Sunda Island [74], and aquatic invasive species have been identified as threat to the
native fishes in the region [66].
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There are five records of Oreochromis spp. in Lesser Sunda from various islands,
including from Flores Island (Manggarai and Maumere), Sumba Island, Rote Island, and
West Timor Island (Kupang). All of these records are from East Nusa Tenggara Province.
There are possibly more numerous number records of Oreochromis spp. presence in

Lesser Sunda Islands, but the records are poorly documented.

Moluccas

The character of Moluccas is nearly similar to Lesser Sunda because the large island is
absence in this region [73]. The study of freshwater fish fauna in Moluccas is poorly
studied [75], but the fishes also threats by aquatic invasive species, particularly from
Oreochromis spp. [66].

In this study, there are eight records of the presence of Oreochromis spp. in
Moluccas. The Oreochromis spp. have been documented in various islands in Moluccas,
including from Morotai Island, Halmahera Island, Bacan Island, Buru Island, Seram
Island and Yamdena Island. Due to the lack research of freshwater fishes in Moluccas,
further study of biodiversity of freshwater fishes diversity and invasive alien species are
needed in this region.

Papua

Situated in easternmost side, Indonesian Papua is the largest island of Indonesia. The
Island has highest number of native freshwater fishes [77, 78, 79]. Although Indonesian
Papuas is a large Island, but development of aquaculture is sadly lacking [80]. Inland
waters in Indonesian Papua are endowed with huge diversity, but fishery activities in
the island still lack studied [80]. In this study, there are four records of Oreochromis
spp. in Indonesian Papua. There are still many gap of information about the presence of
Oreochromis spp. in Indonesian Papua. These taxa have been become common in the
island for aquaculture purpose (Freddy Pattiselano Pers. Obs.). Further study is needed
to fill the gap of lack information about the presence of Oreochromis spp. in Indonesian
Papua.

4 Conclusions

Indonesia is the world's largest archipelago country, consisting from seven major islands
group, including Sumatra, Kalimantan, Java, Sulawesi, Lesser Sunda, Moluccas and
Papua. The Mozambique Tilapia Oreochromis mossambicus and Nile Tilapia
Oreochromis niloticus are two non-native species that have been as popular aquaculture
commodity in Indonesia. Recorded first time in Java in 1936 from Serang River, East
Java, the Oreochromis spp. have been documented in entire region of Indonesia, from
northwesternmost areas in Sabang (Sumatra) to southeasternmost area in Merauke
(Papua).

10
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