B IOD I V E R S I TA S
Volume 20, Number 12, December 2019
Pages: 3527-3531

ISSN: 1412-033X
E-ISSN: 2085-4722
DOI: 10.13057/biodiv/d201209

Short communication:
First record of Arapaima gigas (Schinz, 1822) (Teleostei:
Osteoglossomorpha), in the Brantas River, Sidoarjo, East Java,
Indonesia
MOHAMAD FADJAR1, R. ADHARYAN ISLAMY1,♥, ENDANG YULI HERAWATI2
1Departement

of Aquaculture, Fisheries and Marine Science, Universitas Brawijaya. Jl. Veteran Malang No. 16, Malang City 65145, East Java,
Indonesia. Tel.: +62-341-553512. Fax.: +62-341-556837, email: r.adhariyan@gmail.com
2Departemen of Water Resources Management, Fisheries and Marine Science, Universitas Brawijaya. Jl. Veteran Malang No. 16, Malang City 65145,
East Java, Indonesia
Manuscript received: 25 September 2019. Revision accepted: 13 November 2019.

Abstract. Fadjar M, Islamy RA, Herawati EY. 2019. Short communication: First record of Arapaima gigas (Schinz, 1822) (Teleostei:
Osteoglossomorpha), in the Brantas River, Sidoarjo, East Java, Indonesia. Biodiversitas 20: 3527-3531. The arapaima (= Arapaima
gigas) is the largest freshwater fish in the Neotropical region, obligate air-breathing fish that known to reach up to 3 m - 3.90 m in length
and 200 kg in weight endemic to the Amazon basin. Arapaima gigas is giant osteoglossomorph and obligate air‐breathing fish and also a
native species of the Amazon basin. We present the first record of Arapaima gigas (Schinz, 1822) in Brantas River, Sidoarjo, East Java,
Indonesia with diagnostic meristic and morphometrics of the specimens analyzed following Stewart method. Herein, it recorded from the
Brantas River basin. This record based on the finding of one live specimen on the tributary of Brantas River basin, and in situ
observation of juveniles and adults in the river).
Keyword: Arapaimatidae, nonnative species, obligate air-breathing fish, pirarucu, predator fish

INTRODUCTION
Arapaima (Arapaima gigas (Schinz, 1822) is the largest
freshwater fish in the Neotropical region, obligate airbreathing fish that known to reach up to 3 m - 3.90 m in
length and 200 kg in weight endemic to the Amazon Basin
(Bard and Imbiriba 1986; Ferraris 2003; Ferreira 2013).
Most Arapaima found in floodplain lakes during the dry
season, and they emerge to surface to breathe every 5-15
min (Bard and Imbiriba 1986; Goulding et al. 1996;
Queiroz and Sardinha 1999). Based on the holotype,
Arapaima gigas distinguished from all other species by
having total 30 of dentary teeth; 26 maxillary teeth; 2-2.5
rows of teeth on the dentary; interorbital width 6.2 % SL;
orbit diameter 1.7% SL; parietals exposed, posterior
margin of skull roof straight to moderately concave;
separated caudal fin from the dorsal and anal fins by
relatively short caudal peduncle; caudal-peduncle length
divided by peduncle depth 0.06% SL; 17 total caudal-fin
rays; dorsalmost lateral sensory cavity on preopercle
broadly oval (Stewart 2013a, b).
Neotropical freshwater fish comprise the most diverse
fish fauna of the world, with a significant contribution of
small-sized species (Castro 1999). The giant
osteoglossomorph and obligate air‐breathing fish Arapaima
gigas are a native species of the Amazon basin. Four valid
species of Arapaima originally from Amazon watersheds,
Brazil, and also found in other countries along the Amazon
River, namely Columbia, Ecuador, Guyana and Peru

(Eschmeyer et al. 2018). Herein, this fish is non-native
species in Indonesia, but we recorded it from the Brantas
River basin. This record based on the finding of one live
specimen on the tributary of Brantas River basin, and in
situ observation of juveniles and adults in the river.
Arapaima is very dangerous for Indonesia's native river
environment because it is a carnivorous/predatory fish
whose food is other types of fish, crustaceans, frogs, birds
found around the surface of the waters (Hadiaty 2017). It is
essentially a fish predator. Some studies report that an
arapaima consumes more than 8% of their biomass per day
(i.e., 7 kg for a 90 kg fish) (Padilla et al. 2004). They
reproduce at around 1.5 m in length and exhibits parental
care (Queiroz 2000). Another study reports that the
introduction of arapaima has caused severe environmental
impacts such as causing a reduction of native fish
populations, including many fish of high commercial value
(Van 2006).

MATERIALS AND METHODS
Specimens of Arapaima gigas were captured using gill
net on 02 July 2018. The specimen was treated with
formalin for preservation and cataloged at the Ichthyology
Laboratory, Brawijaya University, Malang, Indonesia
(ARP/221/Icht.022/XI/2018). Diagnostic meristic and
morphometrics of the specimens analyzed following
Stewart (2013a, 2013b).
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RESULTS AND DISCUSSION
New record
On July 2, 2018, we visited the tributaries of the
Brantas River (Figure 1), Sidoarjo District, East Java,
Indonesia. The river is freshwater river with 0.5-4 meter
deep in Sukodono Village, 7°23'42.3"S 112°40'32.7"E
(DMS) (Figure 2), 7 m above sea level, we recorded the
living adult Arapaima specimen. Arapaima gigas (Figure
3) then caught by fishermen using fishnet. The specimen
was treated with formalin for preservation and cataloged at

the Ichthyology Laboratory, Brawijaya University, Malang,
Indonesia (ARP/221/Icht.022/XI/2018). Hereinafter, we
explored the joined river and 8 July 2018 we found the
other adult arapaima in Trosobo village, Sidoarjo District,
East Java, 7°22'28"S 112°37'59"E (DMS), and in
Cumpleng village, Sidoarjo District, East Java, 7°23'25.4"S
112°39'40.6"E (DMS). Our total catch of arapaima was
three adult fishes. However, we found no presence of
Arapaima gigas juvenile.

Figure 1. Records of Arapaima gigas in the tributaries of Brantas River, Sidoarjo, East Java, Indonesia

Figure 2. The left bank of Brantas River in Sukodono villages, where Arapaima gigas was recorded
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Identification
The specimen obtained by us is about 150 cm in total
length (TL) and about 122 cm in standard length (SL), 32
of dentary teeth, 28 of maxillary teeth, 32 of premaxillary
teeth; 3% SL of orbit diameter, 5.6% SL of inter-orbital
width; parietals exposed, posterior margin of skull roof
straight to moderately concave; separated fin of this fish
from dorsal and anal fins by relatively short caudal
peduncle; 11 of pectoral-fins rays I; 19 of branched caudalfin rays; pre-caudal vertebrae 41; caudal vertebrae 42; total
vertebrae 83, including ural centra and first centrum closely
associated with basioccipital; dorsal-most lateral sensory
cavity on preopercle broadly oval. We were not able to
obtain caudal peduncle measurements due to the poor
condition of the specimen (Fig. 3?). The set of available
characters fits the diagnosis of Arapaima gigas, according
to Stewart (2013a, 2013b). The discovery of the second and
third arapaima was not possible for us to identify because it
was taken over by the East Java Natural Resources
Conservation Center.
Discussion
Arapaima gigas typically inhabits the Amazon River
basin of South America and mainly found in Peru, Brazil,
Colombia, Bolivia, and Guyana. They found in several
different characteristics of habitat, such as the large
tributaries of the Amazon River, the floodplain lakes,
including the Rio Madeira and the Rio Machado in Brazil.
Arapaima gigas inhabits both white water and clear water,
much of which is also oxygen-deficient as it is located in
rainforest swampland (Reis et al. 2003; Rojas 2004; Franco
2005; Castello 2008). Some studies report that arapaima
has also been introduced into Bolivia, China, Cuba,
Mexico, Philippines, Singapore, Thailand, as aquaculture
animals (Goulding et al. 1996), and Parnaíba River basin,
Northeastern Brazil (2014). Other confirmation, Arapaima
records outside their original geographic distribution are
from the upper Parnaíba River (Ramos et al. 2014) and the
upper Madeira River (Ferreira 2013). There is no
assessment evaluating the consequences of Arapaima's
introduction to the native fauna. Nevertheless, some studies
started an investigation on the possible environmental
parameter to assess the profit and risk of Arapaima
introducing. However, the Indonesian government still
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prohibits the entry of arapaima fish into Indonesian waters,
and violators will be punished following article 16 of Law
Number 45 of 2009 concerning Fisheries.
Besides, Arapaima gigas is also a type of predatory fish
that can eat almost all animals that can be swallowed,
especially small-sized fish and other animals that are on the
surface of the water. Arapaima gigas, including fish, are
competitors, which means they compete with other types of
fish to get food, primarily preying on smaller fish. It is a
predator that mainly prey on other fish. If a bird or another
animal happens to be present, this big predator will also
prey on that animal. The pirarucu usually finds food near
the top of the water because it is an obligate air breather
that needs to surface every 10-20 min (Lowe-McConnell
1987; Goulding 1980).
Arapaima is a fish that intentionally introduced into
other habitats for cultivation as well as ornamental fish.
However, there have been no definite reports of how
arapaima fish can enter the Brantas River. We speculate
that pirarucu was released into Brantas River by native
people for an unclear purpose. In Indonesia, Arapaima
gigas included in invasive fish, according to Indonesian
Minister of Environment and Forestry Regulation Number
94, 2016, concerning Invasive Types.
Non-native species may have neutral or even beneficial
effects on native biota and ecosystems (Cope and
Winterbourn 2004; Johnson et al. 2009); others become
invasive and establish spreading populations that
negatively impact the recipient environment and its biota
(Mack et al. 2000). The entry of non-native fish into local
waters can increase the potential threat of extinction in
small fish compared to local predator fish in terms of
maximum feeding rate (Faria et al. 2019). Additive nonnative species will also effect synergizing of ecosystem, a
network of beneficial direct and indirect interactions of
community, leads to a population burst of current species
where high abundance of the non-native species will reduce
local populations even extirpating the native population
(Braga et al. 2017). Another negative impact, such as biotic
homogenization from non-native species which are
possible to dominating in waters, synergistic disturbances
in altered environments such as reservoirs, and cause
negative ecological impacts on populations of native
species in River tributaries (Padial et al. 2016).

Figure 3. Arapaima gigas fresh specimen, not cataloged and not measured, from Brantas River, Sukodono Village, Sidoarjo District,
East Java (ARP/221/Icht.022/XI/2018)
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Generally, activity of aquaculture considered to be the
main factor for the non-native freshwater fish introduction
from native to other zoogeographical regions (Valduga et
al. 2016). The ornamental fish trade is also an important
source of the direct release of unwanted organisms, i.e.,
fish that had been kept as pets, or via escapes from
ornamental fish farming (Padilla and Williams 2004;
Abilhoa et al. 2013). We assume that the ornamental trade
is factor for the non-native fish such as arapaima, release to
Brantas River. In general, biological invasions are complex
processes that involve several phases (Garcia-Berthou
2007), which in this case can be interpreted as transporting
the organism to a new region, introduction of arapaima into
the wetlands, establishment, and dispersal, and integration
or impact (Miranda-Chumacero 2012).
Non-native fish species are considered a critical threat
to freshwater ecosystems. The potential for negative
ecosystem impacts of the Arapaima gigas invasion as Nonnative fish species in Brantas river seems likely,
considering the large body size, life history, and feeding
ecology of this species, but has not yet been demonstrated
(Van et al. 2015). We assume if the appearance of arapaima
in the Brantas River will harm many sectors. Economically
it will have a negative impact, such as reducing the stock of
fisherman catches in the river and can eliminate fish
resources needed by the community. Notwithstanding, to
our knowledge, there is no assessment evaluating the
consequences of Arapaima gigas introduction on the native
fauna of Brantas River. Evaluations and investigation on
the ecology, biology, abundance, and possible dispersal of
the "pirarucu" routes in Brantas River is needed to evaluate
the consequences of such appearance in the river.
Regulations on the prohibition of the entry of Arapaima
gigas fish into the Indonesian marine environment have
been established by the Minister of Maritime Affairs and
Fisheries in 2014. It should be immediately socialized to
the public, traders, and ornamental fish farmers then
immediately enforced, subject to a penalty for these
violators. If Arapaima gigas is found in public waters, it is
immediately caught, taken out of Indonesian waters, then
the meat can be shared with local society because even in
their home country, this fish used for consumption.
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