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THE OSCAR, ASTRONOTUS OCELLATUS (AGASSIZ, 1831) 

(CICHLIDAE): A DELIBERATE AQUARIUM TRADE 

INTRODUCTION IN THE EUPHRATES RIVER, IRAQ

SUMMARY
The first record of a single specimen of oscar, Astronotus ocellatus, native 
to Amazon basin of Peru, Colombia and Brazil, is reported from the inland 
waters of Iraq. The specimen was caught from one of the branches of the Eu-
phrates River to the east of the Barnun city, ca. 5 km to the NW of Hilla city 
in Babylon Province in central Iraq in December 2021 using rod and line. 
The capture of a sub-adult specimen, 186.7 mm in total length, indicates the 
first record of another aquarium fish species in the freshwater system of Iraq. 
The aquarium trade pathway is the suspected factor for the presence of this 
species in the Iraqi freshwater area. 

Key words: biodiversity, new locality, new occurrence, aquarium trade, non-
Indigenous Species

INTRODUCTION

Biological invasions are one of the most disturbing harms in the natural envi-
ronment that instigate destructions such as habitat degradation, hybridization, 
the spread of disease, and economic problems (Pimentel, 2002; Gozlan, 2009; 
Cucherousset and Olden, 2011). Despite the worry about invasions, fishes con-
tinue fleeing from captivity into a new habitats, particularly through vectors of 
aquaculture, the ornamental-fish trade, and sport fishing (Gozlan, 2008). For 
such reasons, fishes are some of the most often introduced aquatic animals in 
the world (Gozlan, 2008, 2009). In spite of the difficulties that the fish can face 
during invasion, they usually adapt physiologically so they can survive in the 
new habitats. (Rahel and Olden, 2008; Gozlan, 2009; CaPPs and Flecker, 2013). 
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The introduction of species beyond their natural range has been cited 
as one of the most ecologically destructive human actions (carlton, 2001; 
Brown and sax, 2004). The threat of introduced invasive species on biodiver-
sity is considered second only to that of habitat loss and degradation (kolar 
and lodge, 2001; olden et al., 2004). Their effects are severe in biogeo-
graphically isolated environments as they modify the colonization-extinction 
equilibrium. 

Many fish exporters from the Far East do not breed all the fish they ex-
port but buy from small-scale breeders (FAO, 2005-2015). For example, 
Singapore as major ornamental fish exporting country, imports much of the 
Asian production but then re-exports worldwide (oliver, 2003; waBnitz et 
al., 2003). 

Astronotus ocellatus (agassiz, 1831), usually known as Oscar, is native to 
the Amazon basin of Peru, Colombia and Brazil (kullander, 2003). This spe-
cies is much-appreciated for its meat regarded as a food fish of the highest 
quality on the Amazonian market (Delgado et al., 2014; Tavares-Dias et al., 
2014). It was introduced around the world as a popular aquarium fish (Fury 
and morello, 1994; maceda-Veiga et al., 2014). It has been reported as intro-
duced or established in the continental United States, Puerto Rico, Australia, 
Poland, Singapore, and southern Brazil (Ng et al., 1993; Fury and Morello, 
1994; Nowak, et al., 2008; WeBB, 2008; Julio Junior et al., 2009; Nico et al., 
2014). In its native range, the species lives in warm freshwater bodies, either 
Amazon basin white waters (such as the Solimoes and Amazon rivers) that 
are rich in suspended solids and have a neutral pH, or in acidic and ion-poor 
black waters of the Rio Negro (Sioli, 1984; de Pinna, 2006). Astronotus ocel-
latus has the potential to invade a wide range of environments (Val et al., 
2006; Nico et al., 2014) owing to its aggressive and competitive behaviour, 
very tolerant of a wide range of physical water conditions including low pH, 
low dissolved oxygen concentrations (Muusze et al., 1998; Almeida-Val et 
al., 2000; Sloman et al., 2006), high temperatures (Val et al., 2006), and low 
temperatures (ShaFland and Pestrak, 1982). High resistance to environmental 
stressors makes A. ocellatus a successful ornamental fish but also makes it an 
invasive threat (Gozlan, 2009). 

The only exotic fish introductions via aquarium trade reported from the 
freshwater system in Iraq are those of Pangasianodon hypophthalmus (Sau-
vage, 1878) (see Khamees et al., 2013), Mollienesia latipinna (Lesueur, 1821) 
(see Al-Faisal and mutlak, 2015), and Atractosteus spatula (mutlak et al., 
2017). In the freshwater system of Iraq, three cichlid species were recorded, 
Oreochromis aureus (Steindacher 1864) (Mutlak and Al-Faisal, 2009) Oreo-
chromis niloticus (Linnaeus, 1758) (Al-Faisal and Mutlak, 2015) and Copto-
don zillii (Gervais, 1848) (Al-Sa’adi, 2007). The Oscar species reported in this 
study will increase the number of the species of the family Cichlidae to four.
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MATERIALS AND METHODS
A single specimen of Oscar, Astronotus ocellatus (Agassiz, 1831) (Figure 1), a 
species native to the Amazon basin of Peru, Colombia and Brazil, was cap-
tured from Haji Ali watercourse (less than 2 meters in depth), a narrow irriga-
tion canal branching from the Euphrates River to the east of the Barnun city, 
ca. 5km to the northwest of Hilla city in Babylon Province in central Iraq (32° 
33’ 46.6 N, 44° 23’ 09.7 E) (Figure 2). The fish specimen was captured by a 
fisherman (Ali Al-Murshidi) working the area described above in December 
2021 using line and rod. The specimen was identified according to Page and 
Burr (1991). While the specimen was with the fisherman, it was examined, 
measured and photographed, but it was not kept and stored. The nomencla-
ture follows eschmeyer et al. (2017). A series of morphometric measurements 
were made with a ruler to the nearest 1 mm following the methods of follow-
ing (Barel et al., 1977; Meyer, 1987) (Table 1). 

Figure 1. Astronotus ocellatus, 186.7 mm total length collected from a narrow irri-
gation canal branching from the Euphrates River, northwest of Hilla city in Babylon 
Province, central Iraq.
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RESULTS

The specimen of Astronotus ocellatus measured 186.7 mm total length and 
showed the following set of characters: standard length 156.7 mm (83.93 % 
in TL); head length 31.3 mm (19.97 % in SL); eye diameter 1.5 mm (4.79 % 
in HL); preorbital length 5.3 mm (3.38 % in SL); predorsal fin length 53.3 mm 
(34.01 % in SL); postdorsal fin length 130 mm (82.96 % in SL); prepectoral 
fin length 32 mm (20.42 % in SL); pectoral fin length 36 mm (22.97 % in 
SL); prepelvic fin length 39.3 mm (25.8 % in SL); preanal fin length 73.3 mm 
(46.78 % in SL); postanal fin length 132 mm (84.24 % in SL); caudal pedun-
cle depth 25.3 mm (16.15 %in SL); caudal peduncle length 20 mm (12.76 
% in SL). Body oval-shaped, laterally compressed, with rounded caudal fin. 

Figure 2. Map showing sampling locality.
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Mouth large, with thick lips. Presence of seven preopercular pores. The first 
gill-arch is without a lobe. The gill rakers are short and thick, with many 
denticles. The dorsal and anal fin bases are densely scaled. The body is dark 
orange, with bright orange opercle, ventral parts of the lateral sides of the 
body and the edges of the fins. The base of the pectoral fin is dark orange.

DISCUSSION

The maximum total length A. ocellatus attained is 457 mm TL (IGFA, 2001) 
and the common total length is 240 mm (Hugg, 1996). The total length of 
the specimen here described is 186.7 mm, which is just over half of the com-
mon total length given by Hugg (1996). Our specimen is larger than that of 
Beeching (1995) (120 mm TL from USA local distributor), but smaller than 
those obtained by Liew et al. (2012) (200 mm TL from Singapore), Magalhães 
et al. (2019) (198 mm TL from Brazil) and Mansur et al. (2021) (202 mm TL 
from Brazil). 

The natural colour of A. ocellatus in the wild is blackish-brown with red 
markings and black blotches on the sides; black dorsal, anal and caudal 
fins; and a small, black, ocellus at the upper caudal base. The domesticated 
varieties are available in colours ranging from orange and gold to red (Liew et 
al., 2012). The yellow colour and the absence of the small, black, ocellus at 
the upper caudal base of the specimen examined in this study suggests that 
it is either an aquarium escapee or originated from an aquaculture facility. 
Naturally, fish cannot produce their pigments, the pigments, which are syn-
thesized by plants, algae and microorganisms, need to be incorporated into 
their diet (Alishahi et al., 2015). One of the greatest tasks in the ornamental 
fish industry is to duplicate the accurate natural colour of the fish in the cap-
tive environment. Carotenoids is one of the four chief pigment groups that 
give colour to the skin and tissues of animals and plants. These pigments can 
dissolve in fat, giving the skin the yellow and red colours. They also give the 
orange and green colors to the egg, skin and flesh of many fish (Fuji, 1969). 
Carotenoid pigments are usually produced by phytoplankton and plants and 
they are divided into two groups as carotenes and xanthophylls (Alishahi et 
al., 2015). Among the carotenoids is the Astaxanthin that originates from diet 
and that fish cannot manufacture. The wild fish get their astaxanthin through 
their prey organisms, while in aquaculture (aquariums and fish farms) astax-
anthin is added to the feed in the form of nature-identical synthetic beadlets 
(Bjerkeng et al., 1999).

There are three possibilities for the specimen A. ocellatus to present in 
one branch of the Euphrates River, at the centre of Iraq. First, the specimen 
might swim with the current of the Euphrates River coming from Turkey; 
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second, swam with the current of Tigris River coming from Iran; an escapee 
from one of the aquaculture facilities found in the nearby area where the 
specimen was collected. For the second possibility, Turkey has aquaculture 
facilities that they rear A. ocellatus together with the other aquarium spe-
cies (Kayiş et al., 2013). Given the small size of the fish (186.7 mm TL), such 
specimen can’t swim more than 2000 km and enter the freshwater system 
of Iraq through Syria. The distance problem will be the same for the second 
third option, where the specimen needs to swim in the Tigris River more than 
1000 Km to enter the freshwater system of Iraq through one of its tributaries 
originated from Iran, where aquaculture facilities culturing ornamental fish 
species are available there (alishahi et al., 2015). The third possibility is more 
acceptable and realistic than the first two options. Several private aquacul-
ture facilities culturing mainly different species of carp together with some 
aquarium species including A. ocellatus. These facilities are located in the 
neighbourhood about a few hundred of metres from the area where the fish 
has been caught. 

In the case of the establishment of A. ocellatus in the freshwater system 
of Iraq, the interaction of this species with local species needs to be studied 
mainly with those that require similar ecological conditions. Through the 
management plans in progress in the Euphrates-Tigris Rivers in Iraq, a special 
attention should be taken to record any invasive species and put a manage-
ment strategy to eliminate it from the environment. 

REFERENCES

Al-Faisal A.J., Mutlak F.M., 2015- First record of the Nile tilapia Oreochromis niloticus 
(Linnaeus, 1758), from the Shatt al-Arab River, southern Iraq. International Journal 
of Marine Science, 5: 123-128.

Alishahi M., KaramiFar M., MesBah M., 2015- Effects of astaxanthin and Dunaliella 
salina on skin carotenoids, growth performance and immune response of Astrono-
tus ocellatus. Aquaculture international, 23: 1239-1248.

Almeida-Val V.M.F., Val A.L., Duncan W.P., Souza F.C., Paula-Silva M.N., Land S., 
2000- Scaling effects on hypoxia tolerance in the Amazon fish Astronotus ocel-
latus (Perciformes: Cichlidae): contribution of tissue enzyme levels. Comparative 
Biochemistry and Physiology Part B: Biochemistry and Molecular Biology, 125: 
219-226.

Al-Sa’adi B. A., 2007- The parasitic fauna of fishes of Euphrates River: Applied study in 
Al-Musaib city. M. Tech. Thesis, Al-Musaib Technical College Foundation Techni-
cal Education. 102 pp. (In Arabic).

Barel C.D.N., van Oijen M.J.P., Witte F., Wittemaas L.M., 1977- An introduction to the 
taxonomy and morphology of the haplochromine Cichlidae from Lake Victoria: 
a manual to Greenwood’s revision papers. Netherland Journal of Zoology, 27: 
333-389.



47

Thalassia Salentina  n. 44-2022

Beeching S.C., 1995- Colour pattern and inhibition of aggression in the cichlid fish 
Astronotus ocellatus. Journal of Fish Biology, 47: 50-58.

Bjerkeng B., Hatlen B., Wathne E., 1999- Deposition of Astaxanthin in fillets of Atlantic 
salmon (Salmo salar) fed diets with herring, capelin, sandeel, or Peruvian high 
PUFA oils. Aquaculture, 180: 307-319.

Brown J.H., Sax D.F., 2004- An essay on some topics concerning invasive species. 
Austral ecology, 29, 530-536.

CaPPs K. A., Flecker A. S., 2013- Invasive aquarium fish transform ecosystem nutrient 
dynamics. Proceedings of the Royal Society B: Biological Sciences, 280: 1-7.

Carlton J.T., 2001- 13 the scale and ecological consequences of biological invasions 
in the world’s oceans. Invasive Species Biodivers Manag, 24: 195.

Cucherousset J., Olden J. D., 2011- Ecological impacts of non-native freshwater fishes. 
Fisheries, 36: 215-230.

De Pinna M. C. C., 2006- Diversity of tropical fishes. In Randall, D. J., A. L. Val & V. 
M. F. Almeida-Val (eds.), The Physiology of Tropical Fishes. Elsevier, Amsterdam: 
47-84.

Delgado P.M., Delgado J.P.M., OrBe, R.I., 2014- Parasitism by Gussevia asota in gills 
of juveniles of Astronotus ocellatus cultured in the Peruvian Amazon. Journal of 
FisheriesScienec.com, 8: 61-66. 

Eschmeyer W.N., Fricke R., van der Laan R. (eds.), 2017- Catalog of fishes: Genera, 
species, references. California Academy of Sciences, San Francisco, USA. http:// 
researcharchive. calacademy.org/research/ichthyology/ catalog/fishcatmain.asp 
[Accessed on 4 January 20122].

FAO (2005–2015). Fisheries and Aquaculture Topics. Ornamental Fish. Topics Fact 
Sheets. Text by Devin Bartley. In: FAO Fisheries and Aquaculture Department 
[online], Rome. Updated 29 December 2015. http://www.fao.org/fishery/topic/ 
13611/en

Fuji R., 1969- Chromatophores and pigments. In: Hoar WS, Randall DJ (eds) Fish 
physiology. Reproduction and growth. Bio Luminescence, Pigments and Poisons. 
Academic Press, New York, pp. 301-353.

Fury J. R., Morello F. A., 1994- The contribution of an exotic fish, the Oscar, to the 
sport fishery of the Everglades Water Conservation Areas. Proceedings of the An-
nual Conference of the Southeastern Association of Fish and Wildlife Agencies, 
48: 474-481.

Gozlan R. E., 2009- Biodiversity crisis and the introduction of non-native fish: solu-
tions, not scapegoats. Fish and Fisheries, 10: 109-110.

Gozlan R.E., 2008 - Introduction of non-native freshwater fish: is it all bad? Fish and 
Fisheries, 9: 106-115.

Hugg D.O., 1996- MAPFISH georeferenced mapping database. Freshwater and estu-
arine fishes of North America. Life Science Software. Dennis O. and Steven Hugg, 
1278 Turkey Point Road, Edgewater, Maryland, USA.

IgFa 2001- Database of IGFA angling records until 2001. IGFA, Fort Lauderdale, 
USA.

Jawad L.A., Al-Faisal A.J., Faddagh Ziyadi M.S., 2021- Fish Fauna of Shatt al-Arab River, 
Basrah, Iraq: A More than Quarter a Century of Changes. In Tigris and Euphrates 
Rivers: Their Environment from Headwaters to Mouth (pp. 855-875). Springer, 
Cham.



48

Thalassia Salentina  n. 44-2022

Julio Junior H. F., To´s C. D., Agostinho A. A., Pavanelli C. S., 2009- A massive invasion 
of fish species after eliminating a natural barrier in the upper Rio Parana´ basin. 
Neotropical Ichthyology, 7: 709-718.

Kayiş Ş., Balta F., Serezli R., Er A., 2013- Parasites on different ornamental fish species 
in Turkey. J FisheriesSciences. Com, 7: 114-120.

Khamees N.R., Ali A.H., ABed J.M., Adday T.K., 2013- First record of striped catfish Pan-
gasianodon hypophthalmus (Sauvage, 1878) (Pisces: Pangasiidae) from inland wa-
ters of Iraq. Basrah Journal of Agricultural Sciences, 26 (Special issue 1): 178–183.

Kolar C. S., Lodge D. M., 2001- Progress in invasion biology: predicting invaders. 
Trends in Ecology and Evolution, 16: 199-204

Kullander S. O., 2003 - Family Cichlidae (Cichlids). In: Reis R. E., S. O. Kullander & S. 
J. Feraris (eds.), Check List of the Freshwater Fishes of South and Central America. 
EDIPUCR, Brazil. Pp. 605-654.

Liew J.H., Tan H.H., Yeo D.C., 2012- Some cichlid fishes recorded in Singapore. Na-
ture in Singapore, 5: 229-236.

Maceda-Veiga A., Domínguez-Domínguez O., EscriBano-Alacid J., Lyons J., 2016 - The 
aquarium hobby: can sinners become saints in freshwater fish conservation?. Fish 
and Fisheries, 17: 860-874.

Magalhães A.L.B., Brito M.F.G.D., Sarrouh B., 2019 - An inconvenient routine: intro-
duction, establishment and spread of new non-native fishes in the Paraíba do Sul 
River basin, state of Minas Gerais, Brazil. Neotropical Biology and Conservation, 
14: 329-338.

Mansur V.F.R., Melo N., DI Chiacchio I.M., de Lima ASSIS I., Machado G.J., Paiva I.M., 
de Carvalho A.F.S., Pereira R.N., Murgas L.D.S., 2021 - Sex identification of the 
ornamental amazon fish Astronotus ocellatus by videoceloscopy and gonadal bi-
opsy. Animal Reproduction Science, 230: p.106780.

Meyer A., 1987 - Phenotypic plasticity and heterochrony in Cichlasoma managuense 
(Pisces, Cichlidae) and their implications for speciation in cichlid fishes. Evolu-
tion, 41: 1357-1369. 

Mutlak F. M., Al-Faisal A. J., 2009 - A new record of two exotic cichlids fish Oreo-
chromis aureus (Steindacher, 1864) and Tilapia zilli (Gervais, 1848) from south of 
the main outfall drain in Basrah city. Mesopotamian Journal of Marine Science, 
24: 160-170. (In Arabic).

Mutlak F., Jawad L., Al-Faisal A., 2017 - Atractosteus spatula (Actinopterygii: Lepi-
sosteiformes: Lepisosteidae): a deliberate aquarium trade introduction incidence 
in the Shatt Al-Arab river, Basrah, Iraq. Acta Ichthyologica et Piscatoria, 47: 205.

Muusze B., Marcon J., van den Thillart G., Almeida Val V. M. F., 1998 - Hypoxia toler-
ance of Amazon fish: respirometry and energy metabolism of the cichlid Astrono-
tus ocellatus. Comparative Biochemistry and Physiology Part A, 120: 151-156.

Ng P. K. L., Chou L. M., Lam T. J., 1993 - The status and impact of introduced freshwa-
ter animals in Singapore. Biological Conservation, 64: 19-24.

Nico L., Fuller P., Neilson M., 2014 - Astronotus ocellatus. USGS Nonindigenous 
Aquatic Species Database, Gainesville, FL. [Available at http://nas.er.usgs.gov/
queries/ factsheet.aspx?SpeciesID=436 accessed 11 January 2022]

Nowak M., SzczerBik P., Tatoj K., PoPek W., 2008 - Nonnative freshwater fishes in Po-
land: an overview. International Journal of the Bioflux Society, 1: 173-191.



49

Thalassia Salentina  n. 44-2022

Olden J.D., PoFF N.L., Douglas M.R., Douglas M.E., Fausch K.D., 2004 - Ecological 
and evolutionary consequences of biotic homogenization. Trends in ecology & 
evolution, 19: 18-24.

Olivier K., 2003 - World trade in ornamental species. Marine ornamental species–Col-
lection, culture & conservation, 49-63.

Page L.M., Burr B.M., 1991 - A field guide to freshwater fishes of North America north 
of Mexico. Houghton Mifflin Company, Boston. 432 p.

Pimentel D., 2002 - Biological invasions: economic and environmental costs of alien 
plant, animal, and microbe species. CRC Press, Boca Raton, Florida. 

Rahel F. J., Olden J. D., 2008 - Assessing the effects of climate change on aquatic 
invasive species. Conservation Biology, 22: 521-533

ShaFland P. L., Pestrak J. M., 1982 - Lower lethal temperatures for fourteen non-native 
fishes in Florida. Environmental Biology of Fishes, 7: 139-156.

Sioli H., 1984 - The Amazon and its main affluents: Hydrogeography, morphology of 
the river courses and river types. In Sioli, H. (ed.), The Amazon. Limnology and 
Landscape Ecology of a Mighty Tropical River and Its Basin. Dr. W. Junk Publish-
ers, Dordrecht: 127-165.

Sloman K.A., Wood C.M., Scott G.R., Wood S., Kajimura M., Johannsson O.E., Almei-
da-Val V.M., Val A.L., 2006 - Tribute to RG Boutilier: the effect of size on the phys-
iological and behavioural responses of oscar, Astronotus ocellatus, to hypoxia. 
Journal of Experimental Biology, 209: 1197-1205.

Tavares-Dias M., Sousa T.J.S.M., Neves L.R., 2014 - Parasitic infections in two Benthope-
lagic fish from Amazon: the Arowana Osteoglossum bicirrhosum (Osteoglossidae) 
and Oscar Astronotus ocellatus (Cichlidae). Embrapa Amapá-Artigo em periódico 
indexado (ALICE).

Val A. L., Almeida-Val V. M. F., Randall D. J., 2006 - The Physiology of Tropical Fishes. 
Elsevier, Amsterdam.

WaBnitz C., Taylor M., Green E., Razak T., 2003 - From ocean to aquarium. Cam-
bridge, UK, UNEP-WCMC. 64 p.

WeBB A. C., 2008 - Risk Assessment Model Development for Establishment Success 
and Impact of Non-native Freshwater Fishes in the Wet Tropics Bioregion, North-
ern Queensland, Australia. Report 08/23. Australian Centre for Tropical Freshwa-
ter Research, James Cook University, Townsville




