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1  Native Range and Status in the United States  
Native Range 
From Nico and Neilson (2017): 

 

ñTropical America. Widely distributed in lowland areas of central and southern South America 

east of the Andes, including the Amazon [Venezuela, Colombia, Ecuador, Peru, Brazil, Bolivia] 

and Parana [Brazil, Paraguay, Uruguay, Argentina] basins and various coastal drainages of the 

Guianas and Brazil (Fink 1993).ò 



 

2 

 

 

From Froese and Pauly (2017): 

 

ñSouth America: Amazon River basin [Venezuela, Colombia, Ecuador, Peru, Brazil, Bolivia], 

Paraguay-Paraná River basin [Brazil, Paraguay, Uruguay, Argentina], northeastern Brazilian 

coastal rivers and Essequibo River basin [Venezuela, Guyana] (Jégu 2003). Reported from the 

Uruguay River, Brazil (Zaniboni Filho et al. 2004).ò 

 

Status in the United States 
From Nico and Neilson (2017): 

 

ñStatus: Failed in all states.ò 

 

ñA single specimen (recorded as Serrasalmus nattereri) was collected from a golf course pond in 

Ventura County, California in 1988 (museum specimen). A single fish was taken from a borrow 

pit connected to Snapper Creek in Miami, Dade County, Florida, ca. 1974 (Courtenay et al. 

1974). One specimen was taken from Lake Mabo in Boca Raton, Palm Beach County, on 4 April 

1979 (as a result, the lake was treated with rotenone to kill all fishes present) (Courtenay and 

Hensley 1979: Courtenay, personal communication; museum specimen). There is also a record 

of one specimen taken from a canal west of Ft. Lauderdale in Broward County (no date given) 

(Courtenay and Hensley 1979). Piranhas were first reported in Hawaii in Wahiawa Reservoir, a 

350-acre, privately owned irrigation reservoir on Oahu, in June 1992 (Devick 1992); a mature 

female was taken on 23 February 1993, but there was no indication that the species had become 

established (Radtke 1995; W. S. Devick, personal communication). Local aquarists in Lawrence, 

Kansas have been reported releasing specimens into local ponds (E. Wiley, personal 

communication). There are four records of individual fish taken in Massachusetts from various 

localities: one fish (124 mm SL) from Lexington Reservoir, Middlesex County, on 3 August 

1981 (Hartel 1992; Cardoza et al. 1993); one fish (146 mm SL) from Island Grove Pond in 

Abington, Plymouth County, in August 1984 (Hartel 1992; Cardoza et al. 1993); one fish from a 

pond near Westminster, Worcester County, on 22 July 1985 (Cardoza et al. 1993); and one fish 

(tentative identification) from Horn Pond in Woburn, Middlesex County, during the summer of 

1993 (Cardoza et al. 1993). One specimen was found dead in Michigan on shore of a lake near 

Ann Arbor, ca. 1977 (Courtenay and Hensley 1979; W. C. Latta, personal communication) and 

reported in Lakes Huron, St. Clair, and Erie (Cudmore-Vokey and Crossman 2000). Single 

specimens have been taken in Minnesota from Duban Lake in Rice County in July 1993 

(museum specimen) and from Simley Pond in Dakota County in August 1998 (museum 

specimen). In Ohio, a single fish was taken from Rocky River near London, Madison County, in 

early August 1975; a second specimen was apparently observed at the same site during the same 

period as was the first (Stroud 1976; D. Moreno, personal communication). Three moribund fish 

were found in January 2000, in the Lincoln County drain near the town of North Platte, Nebraska 

(Schainost, personal communication). In Oklahoma, one fish (170 mm SL) was found dead in 

Theta pond on the campus of Oklahoma State University in Stillwater, Payne County, on 12 

November 1993 (museum specimen). One, or possibly more reports came from an unspecified 

locality or localities in Pennsylvania (Courtenay et al. 1984, 1991; Courtenay and Stauffer 1990). 

A single piranha (119 mm TL, 119 g) taken in Texas from Boerne City Reservoir in Kendall 

County (Howells et al. 1991). A single fish (150 mm) was taken in Virginia from Indian Lake 
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(borrow pit) in the Virginia Beach area, on 22 August 1987 (Stone 1987; Jenkins and Burkhead 

1994, identified as Pygocentrus sp.; Southwick, personal communication).ò 

 

ñThis species is the most commonly seen piranha in the aquarium trade. [é] Import is prohibited 

in many southern states (e.g., Florida and Texas).ò 

 

According to Bennett et al. (1997), states that specifically prohibit the sale, possession, or 

transport of piranhas within their borders include: Alabama, Arizona, Arkansas, California, 

Colorado, Florida, Georgia, Hawaii, Idaho, Illinois, Kentucky, Louisiana, Massachusetts, 

Mississippi, Nevada, New Mexico, New York, Oklahoma, Oregon, Texas, Vermont, Virginia, 

and Washington. 

 

Means of Introductions in the United States 
From Nico and Neilson (2017): 

 

ñProbable aquarium releases.ò 

 

Remarks 
From Nico and Neilson (2017): 

 

ñSynonyms and Other Names: Pygocentrus altus Gill 1870, Serrasalmo ternetzi Steindachner 

1908, Serrasalmus nattereri (Kner 1858); red-bellied piranha.ò 

 

ñSingle or several P. nattereri have been found in ponds, lakes, rivers, and borrow pits. In 

northern states, reports are typically of fish taken by hook and line during the summer or found 

dead during the cooler months. The reaction by some state agencies has been to rotenone the 

entire lake where the piranha was taken. This fish has small chance of surviving cold periods. A 

fish taken from the Elk River, Alabama, previously reported in a newspaper account as a red 

piranha (Middleton 1988), has been shown to be the pacu Piaractus brachypomus (museum 

specimen). The piranha taken from Duban Lake, Minnesota, was originally misidentified by 

local biologists as being a pacu. Reports of piranhas taken from the Tamiami Canal in south 

Florida during the period 1969-1979 were unconfirmed (Courtenay and Hensley 1979).ò 

 

From Bennett et al. (1997): 

 

ñConsidering the number of states that permit free trade of piranha, the diffi culty of policing 

states that restrict trade, and the frequency with which piranhas are found outside of captivity, it 

is perhaps amazing that only two breeding populations have been confirmed during the 45 years 

these fish have been imported to the USA.ò 

 

The ñtwo breeding populationsò mentioned by Bennett et al. (1997) occurred in Hawaii and 

Florida, respectively, and both have been eradicated. 
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2  Biology and Ecology  
Taxonomic Hierarchy and Taxonomic Standing  
From ITIS (2017): 

 

ñKingdom Animalia    

   Subkingdom Bilateria    

       Infrakingdom Deuterostomia    

          Phylum Chordata   

             Subphylum Vertebrata    

                Infraphylum Gnathostomata    

                   Superclass Actinopterygii   

                      Class Teleostei     

                         Superorder Ostariophysi   

                            Order Characiformes 

           Family Characidae                      

       Genus Pygocentrus Müller and Troschel, 1844   

                                         Species Pygocentrus nattereri Kner, 1858ò 

 

ñTaxonomic Status: validò  

 

Size, Weight, and Age Range 
From Froese and Pauly (2017): 

 

ñMax length : 50.0 cm SL male/unsexed; [Britski et al. 2007]; max. published weight: 3.9 kg 

[IGFA 2001]ò 

 

Environment 
From Froese and Pauly (2017): 

 

ñPelagic; freshwater; pH range: 5.5 - 7.5; dH range: ? ï 20.ò 

 

ñ[é] 23°C - 27°C [Riehl and Baensch 1996; assumed to be recommended aquarium water 

temperature]ò 

 

From Bennett et al. (1997): 

 

 ñRed-bellied piranhas became progressively more active and aggressive with increasing water 

temperatures. Fish acclimated to 35°C frequently engaged in overt agonistic behavior, leaving 

some fish with missing portions of caudal fins or with semicircular wounds from bites. [é] Fish 

acclimated to 20.5°C remained active but were more tolerant of tankmates. At 15°C, fish 

remained tightly schooled and displayed a marked reduction in general activity. Below 10.2°C, 

fish began to lose equilibrium, and at 10.0°C, approximately half of the fish, though still alive, 

were lying on the bottom of the tank. [é] Feeding behavior was also markedly influenced by 

acclimation temperature. Between 14°C and 35°C, red-bellied piranhas successfully pursued and 
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consumed live goldfish. As temperatures decreased to less than 14°C, piranhas in the 10°C 

acclimation group appeared lethargic and were unable to catch the more cold-tolerant goldfish; 

however, these piranhas continued to accept adult brine shrimp until temperatures decreased to 

less than 12°C.ò 

 

Climate/Range 
From Froese and Pauly (2017): 

 

ñSubtropical; [é] 9°N - 34°Sò 

 

Distribution Outside the United States 
Native 
From Nico and Neilson (2017): 

 

ñTropical America. Widely distributed in lowland areas of central and southern South America 

east of the Andes, including the Amazon [Venezuela, Colombia, Ecuador, Peru, Brazil, Bolivia] 

and Parana [Brazil, Paraguay, Uruguay, Argentina] basins and various coastal drainages of the 

Guianas and Brazil (Fink 1993).ò 

 

From Froese and Pauly (2017): 

 

ñSouth America: Amazon River basin [Venezuela, Colombia, Ecuador, Peru, Brazil, Bolivia], 

Paraguay-Paraná River basin [Brazil, Paraguay, Uruguay, Argentina], northeastern Brazilian 

coastal rivers and Essequibo River basin [Venezuela, Guyana] (Jégu 2003). Reported from the 

Uruguay River, Brazil (Zaniboni Filho et al. 2004).ò 

 

Introduced 
From Knight (2010): 

 

ñOrnamental fishes ranging from the tiny guppy fish (Poecilia reticulata) to the large and 

aggressive Red Piranha (Pygocentrus nattereri) have been recorded in southern India (Bijukumar 

2000).ò 

 

From Xiong et al. (2015): 

 

ñThree of these species (C. macropomum, P. brachypomus, and P. nattereri) were introduced 

into Southern China for aquaculture [é]ò 

 

ñEstablished [in China]ò 

 

From Latini and Petrere (2004): 

 

ñThe Parque Estadual do Rio Doce, an important reserve within the Atlantic Forest biome, is 

located in the middle River Doce, southeastern Brazil. [é] red piranha, Pygocentrus nattereri 
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Kner, were introduced into lakes neighbouring this Park, later reaching the lakes within the 

reserve area (Sunaga & Verani 1985, 1987; Godinho & Formagio 1992).ò 

 

From Nico and Neilson (2017): 

 

ñRed Piranha have been reported in Lake Huron, Ontario (Cudmore-Vokey and Crossman 

2000).ò 

 

Additionally, Froese and Pauly (2017) report introduction of P. nattereri to Bangladesh, 

Barbados, and the Philippines. The species is reported as probably not established in Bangladesh, 

while the establishment status is reported as uncertain for the other two countries. 

 

Means of Introduction Outside the United States 
From Knight (2010): 

 

ñ[é] there are many other species of non-native fish that have started establishing local 

populations throughout peninsular India thanks to the flourishing aquarium trade. Ornamental 

fishes ranging from the tiny guppy fish (Poecilia reticulata) to the large and aggressive Red 

Piranha (Pygocentrus nattereri) have been recorded [é]ò 

 

From Xiong et al. (2015): 

 

ñ[é] introduced into Southern China for aquaculture [é]ò 

 

From Latini and Petrere (2004): 

 

ñIn Brazil, fish translocation was common during the 1960s and 1970s, mainly from the Amazon 

Basin to the north-east and south-east of the country (Agostinho, Júlio & Petrere 1994; 

Agostinho 1996; Agostinho & Júlio 1996).ò 

 

Short Description 
From Froese and Pauly (2017): 

 

ñDorsal spines (total): 0; Dorsal soft rays (total): 16 - 18; Anal spines: 0; Anal soft rays: 27 ï 30ò 

 

From Putz (2002): 

 

ñGenerally P. nattereri is reddish-orange ventrally and silver-gray dorsally. The fins vary in 

color as well, with a black dorsal fin, black anal fin, and reddish-orange pectoral fins. The lateral 

color of the fish is a gray to silver-gray. (Fink, 1993)ò 
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Biology 
From Froese and Pauly (2017): 

 

ñCommon in creeks and interconnected ponds in Matto Grosso, Brazil, where it influences 

distribution and feeding of other fish [Sazima and Machado 1990] and in areas of high primary 

production in Rio Machado and Rio Negro [Goulding 1980]. Adults feed mainly at dusk and 

dawn. Feeds on insects, worms and fish [Mills and Vevers 1989]. Medium-sized to large 

individuals (15-24 cm length) forage mainly at dawn, late afternoon and night up to about 

2200H, whereas smaller fish (8-11 cm) are active mainly during the day [Sazima and Machado 

1990]. Teeth replacement on alternating sides of jaw allows continuous feeding. Its powerful 

dentition can inflict serious bites. Has a highly evolved auditory capacity and a 'lurking', then 

'dashing' behavior during daytime. Shows hierarchies within small schools [Pauly 1994]. 

Available information on body composition of 'piranha caju' flesh is 8.2% fat, 15.0% protein and 

4.4% ash [Junk 1976].ò 

 

ñEggs are laid on tree roots trailing in the water and are guarded; the reproductive success may 

vary strongly from year to year depending on how the savanna was flooded [Lowe-McConnell 

1964]. The eggs are large, adhere to plants and are not attacked by the parents. They hatch in 9 to 

10 days [Mills and Vevers 1989].ò 

 

From Nico and Neilson (2017): 

 

ñPygocentrus nattereri is a schooling predator that consumes live fishes whole or by removing 

portions of fin, scales, or muscle. It also feeds on crustaceans, insects, molluscs, and plant 

material (Sazima and Machado 1990). Additionally, this species is known to scavenge, feeding 

on dead and/or decaying fishes, birds, mammals, and occasionally human corpses (Sazima and 

Guimarães 1987; Sazima and Machado 1990).ò 

 

ñSpawning season occurs between [sic] approximately October to February and is associated 

with changes in environmental cues including photoperiod and/or rainfall (Duponchelle et al. 

2007; Queiroz et al. 2010). Spawning occurs in small nests dug within grasses or other marginal 

vegetation (Uetanabaro et al 1993; Queiroz et al. 2010)ò 

 

Human Uses 

From Froese and Pauly (2017): 

 

ñFisheries: minor commercial; aquarium: commercialò 

 

Diseases 
From Froese and Pauly (2017) 

 

ñIchthyobodo Infection, Parasitic infestations (protozoa, worms, etc.)   

Bacterial Infections (general), Bacterial diseases   

Eustrongylides Infestation 2 (Larvae), Parasitic infestations (protozoa, worms, etc.)   

Procamallanus Infection 10, Parasitic infestations (protozoa, worms, etc.)ò 
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From Gomez et al. (2006): 

 

ñBetanodaviruses are the causative agents of viral nervous necrosis (VNN) in cultured marine 

fish. [é] The brains of the fish and other tissues of the invertebrates were examined by reverse 

transcriptase-polymerase chain reaction (RT-PCR) and nested PCR to detect betanodavirus. 

Positive nested PCR results were obtained from [é] 2 freshwater fish species (South American 

leaf fish Monocirrhus polyacanthus and red piranha Pygocentrus nattereri). [é] These 

subclinically infected aquarium fish and invertebrates may constitute an inoculum source of 

betanodaviruses for cultured fishes in the Korean Peninsula.ò 

 

From Evely et al. (2011): 

 

ñFish tuberculosis is caused by several species of Mycobacterium; the most common of which is 

Mycobacterium marinum (Decostere et al. 2004). Mycobacterium fortuitum has been less 

frequently documented and is most commonly seen in freshwater fish, while Mycobacterium 

chelonae infections have primarily been identified in Pacific cold water salmonid species 

(Decostere et al. 2004). [é] To the authors knowledge, this is the first case report of M. 

chelonae infection in a piranha [Pygocentrus nattereri] and the first report of ocular localization 

of mycobacteriosis without systemic lesions.ò 

 

Eiras et al. (2016) list Pygocentrus nattereri as a host of the following fish-infecting nematodes 

with zoonotic potential: Contyracaecum sp. (larva), Eustrongylides ignotus Jägerskiöld, 1909 

(larva), Eustrongylides sp. (larva). 

 

No OIE-reportable diseases were documented for Pygocentrus nattereri. 

 

Threat to Humans 
From Nico and Neilson (2017): 

 

ñAlthough P. nattereri is considered one of the more aggressive piranha species, many experts 

consider its danger to humans greatly exaggerated. Nevertheless, considerable care must be taken 

in handling live individuals.ò 

 

From Froese and Pauly (2017): 

 

ñTraumatogenic [Robins et al. 1991]ò 

 

From Putz (2002): 

 

ñPygocentrus nattereri is considered one of the more dangerous and aggressive species of 

piranha. (Fuller, et al., 1999)ò 

 

Pygocentrus nattereri is a host of several fish-infecting nematodes with zoonotic potential (Eiras 

et al. 2016). 
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3  Impacts of Introductions 
From Singh and Lakra (2011): 

 

ñDuring our survey study, we have captured some live specimens of red-belied [sic] piranha 

Pygocentrus nattereri from Periyar river of Kerala [India]. This fish also existed in the Dimbhe 

reservoir near Pune, Maharashtra [India] and there are incidences of some people bitten when 

they entered into the reservoir for their day to day work.ò 

 

From Guerrero (2014): 

 

ñAmong its [Pygocentrus nattereriôs] negative impacts is its ability to cause human injuries 

through bites or stings (Fuller et al. 1999). The reputation of the piranha as a óman-eaterô is said 

to be exaggerated and óit is unlikely to become widespread outside its natural habitatô ([Vicentin] 

et al. 201[3]; Bleher pers. comm.).ò 

 

From Nico and Neilson (2017): 

 

ñImpact of Introduction: Unknown.ò 

 

From Cagauan (2007): 

 

ñSince its introduction in 1970-1979, [there has been] no available information on its 

establishment and invasive impacts [in the Philippines].ò 

 

From Latini and Petrere (2004): 

 

ñThe introduction of these species [Pygocentrus nattereri and others] in lakes of the [River Doce 

State] Park [in southeastern Brazil] affected the native fish community, causing the 

disappearance of some species and a reduction in the abundance of young individuals of others, 

coupled with reduction in mean weight of these individuals (Sunaga & Verani 1991; Godinho, 

Fonseca & Araújo 1994).ò 

 

ñ[é] in the lakes with alien species, the most heterogeneous habitats do not apparently serve as 

refugia for the native fish populations. These facts suggest that the importance of macrophyte 

mats as refugia to native fishes should be related with bionomics and behaviour of native and 

alien species that comprise the impacted community. If an alien species efficiently uses these 

mats, e.g. P. nattereri, there would be a smaller chance for a native species, e.g. the chameleon 

cichlid, Cichlasoma facetum (Jenyns), to efficiently use the same area as refugia.ò 

 

From Fragoso-Moura et al. (2016): 

 

ñThis study discusses the effects of non-native fish species in the largest conservation unit of 

Atlantic Forest in Minas Gerais [Brazil] [é] A total of 17 fish species was collected (2006-

2010) of which five were introduced species. Among the small to medium size native species (30 

to 2000 mm standard length) seven had disappeared, two are new records and one was 
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recaptured. The non-native species Cichla kelberi (peacock bass) and Pygocentrus nattereri (red 

piranha) are within the most abundant captured species.ò 

 

ñ[é] for C. kelberi and P. nattereri there are better documented introduction records. According 

to Godinho et al. (1994) both were introduced in the middle Rio Doce [Brazil] in the 1960ôs in 

the surrounding lakes of the Rio Doce State Park and the important impact on native species is 

mainly attributed to these two species (Godinho, 1996). An example of this impact on local 

biodiversity is the disappearance of Oligosarcus solitarius Menezes, 1987, an endemic species of 

the region, in lakes where the presence of C. kelberi and P. nattereri was identified (Vieira, 

1994). Moreover, other small sized species, major food sources for piscivorous species, like M. 

doceana, Geophagus brasiliensis (Quoy & Gaimard, 1824) and Australoheros sp., were also 

directly affected and not recorded in Lake Carioca since 1992 to the present date.ò 

 

ñHoplias gr. malabaricus, a native piscivorous species, changes its diet to shrimps in some lakes 

inside and surrounding the Rio Doce State Park with C. kelberi and P. nattereri (Pompeu and 

Godinho, 2001).ò 

 

From Bennett et al. (1997): 

 

ñAlthough red-bellied piranhas may temporarily colonize parts of southern Alabama, Georgia, 

Louisiana, and Mississippi, cyclic recurrence of lethal low temperatures make it unlikely that 

persistent populations could become established in these states. [é] But it is equally possible 

that one or more unusually mild winters would allow red-bellied piranhas to overwinter and 

perhaps even reach population levels where they would pose a risk to native ecosystems. 

Inevitably, however, severe winter conditions would return and water temperatures would fall to 

lethal levels. Even in Arizona, California, Florida, and Texas, where thermal conditions are more 

conducive to red-bellied piranha establishment [é], the fish's northern distribution extremes 

could be expected to show considerable year-to-year variation.ò 

 

According to Bennett et al. (1997), states that specifically prohibit the sale, possession, or 

transport of piranhas within their borders include: Alabama, Arizona, Arkansas, California, 

Colorado, Florida, Georgia, Hawaii, Idaho, Illinois, Kentucky, Louisiana, Massachusetts, 

Mississippi, Nevada, New Mexico, New York, Oklahoma, Oregon, Texas, Vermont, Virginia, 

and Washington. 
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4  Global Distribution 
 

Figure 1. Known global distribution of Pygocentrus nattereri, reported from South America. 

Map from GBIF Secretariat (2017). Occurrences in North America are excluded from this map 

and from the climate matching analysis because they do not represent established populations. 

Although noted as established in China (see Distribution Outside the United States, above), no 

georeferenced occurrences are available for that country. 
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5  Distribution Within the United States 
 

Figure 2. Known occurrences of Pygocentrus nattereri in the United States. None of the mapped 

occurrences represent established populations, so none of these points were used in the climate 

matching analysis. Map from Nico and Neilson (2017). 

 

6  Climate Matching 
Summary of Climate Matching Analysis 
The climate match (Sanders et al. 2014; 16 climate variables; Euclidean Distance) for 

Pygocentrus nattereri in the contiguous United States is medium overall, represented by a 

Climate6 proportion of 0.065. Proportions between 0.005 and 0.103 are classified as medium 

match. Locally, peninsular Florida and large areas of the Gulf Coast showed high matches, while 

much of the remainder of the southeastern U.S. showed medium matches. Low matches were 

found in the northeast, north-central, and western portions of the contiguous U.S. 

 

The climate matching source locations do not include any locations in China, where the species 

is established outside its native range (Xiong et al. 2015), because no georeferenced occurrences 

were available. 
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Figure 3. RAMP (Sanders et al. 2014) source map showing weather stations in South America 

selected as source locations (red) and non-source locations (gray) for P. nattereri climate 

matching. Source locations from GBIF Secretariat (2017). 

 

  


