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Neotropical Region



About 6,000 species are Neotropical
4,475 are valid species + 1,550 are undescribed

> 50% of vertebrates are fishes = 28,000 species

Fishes

From these 13,000 are freshwater species 

The richest freshwater fish fauna of the world

Nelson, 2006



Neotropical freshwater fishes

4.475 named species (6.025 estimated)

Characiformes (1.975 sp.)

32.78%

Siluriformes (2.278 sp.)

37.81%
Cyprinodontiformes (625 sp.)

10.37%

Cichlidae (571 sp.)

9.48%

Other (355 sp.)

5.89%

Gymnotiformes (221 sp.) – 3.67%

(Reis et al., 2003)



Brazilian saltwater fishes



Fish phylogeny



Colection of 

fishes

and tissues



Fish and tissue collections

9.000 samples

75.000 specimens
30.000 samples



310 species/11 orders/38 families

236 (76.1%) autochthonous

67 (21.6%) allochthonous

7 (2.3%) exotic

50 possible new species (~15%)

Fishes from Upper rio Paraná – a case study



Fishes from Upper rio Paraná – a case study

Medium species size (cm) by decade

Accumulated numbers of 

autochthonous (squares) and 

allochthonous plus exotic 

(lozenges) by decade



Distribution patterns 

Endemism Wide distribution

Tricomycterus maracaya Piabina argentea

Bockmann & Sazima, 2004

Vari & Harldi, 2001

Fishes from Upper rio Paraná – a case study



 High diversity

 High description rates

 Distribution – endemism or wide distribution

Many complexes and cryptic species

 Probably recent radiation

Characteristics of Neotropical Fishes

These particular characteristics make it very difficult to 

correct identify many Neotropical fish species



M. sanctaefilomenae La Plata Basin

M. oligolepis Araguaia

M. oligolepis Paraguai

M. oligolepis Amazonas

M. sanctaefilomenae Paraná

M. sanctaefilomenae Parnaíba

How many species we have here?

M. forestii La Plata Basin



DNA Barcode



 Generating information for rapid and precise species

identification

How the DNA barcode can help us?

 Testing hypotheses about species

 Allowing the comparison of faunas from different river

basins

 Helping in the creation/expansion of new collections of

fishes and tissues



How the DNA barcode can help us?

Paraná River

Ribeira de Iguape River

Paraíba do Sul River

Costal rivers



Fishes from Upper Parana river

896 specimens/ 196 species/ 108 genera/ 31 families

PROCESSO FAPESP 2006/59415-1



Fishes from Brazilian Ribeira de Iguape River 

311 specimens/ 53 species/ 39 genera/ 16 families

PROCESSO FAPESP 2006/59415-1



Fishes from Brazilian Coastal Rivers

376 specimens/ 66 species/ 46 genera/ 19 families

PROCESSO FAPESP 2006/59415-1



Fishes from Paraíba do Sul River

251 specimens/ 54 species/ 40 genera/ 17 families

PROCESSO FAPESP 2006/59415-1



Marine Fishes from São Paulo

234 specimens/ 55 species/ 51 genera/ 36 families

PROCESSO FAPESP 2008/08294-5



Records page



Specimen page



Sequence page
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0.01

K2P Divergence
Min Ave Max

Intracluster 0% 0.4% 0.9%
Intercluster 2% 3.5% 5.6%

Congeneric species 2.2% 3.1% 4%

Intra vs. Inter 8.8 X

Case study – Piabina argentea

6 clusters (C)

C1

C2

C3

C4

C5

C6

P. anhembi

86

100

100

97

99

100

100



Neoplecostomus paranensis

Case study - Neoplecostomus

6 clusters (C)

Neoplecostomus paranensis
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Neoplecostomus yapo

Neoplecostomus yapo

Neoplecostomus yapo

Neoplecostomus yapo

Neoplecostomus yapo

Neoplecostomus yapo
0.01

K2P Divergence
Min Ave Max

Intracluster 0.3% 0.5% 0.7%
Intercluster 1.7% 4.9% 8.4%

Congeneric species 2.2% 5.5% 7.4%

Intra vs. Inter 8.9 X

C1

C2

C3

C4

C5

C6

N. natalinus

N. corumba

N. yapo

69

99

99

100

63

100

100

100

99

We are describing 3 new species!



M. oligolepis

M. sanctaefilomenae

Case study - Moenkhausia



M. sp. La Plata Basin

M. oligolepis Araguaia

M. oligolepis Paraguai

M. oligolepis Amazonas

M. sanctaefilomenae Paraná

Different forms of Moenkhausia



Barcoding Moenkhausia



Moenkhausia forestii



M. oligolepis

M. sanctaefilomenae

Case study - Moenkhausia



 23549MoligoJurua

 23551MoligoJurua

 23550MoligoJurua

 23553MoligoJurua

 23552MoligoJurua

 26009MoligoCace

 26006MoligoCace

 26008MoligoCace

 26010MoligoCace

 26007MoligoCace

 11594MoligoArag

 11595MoligoArag

 11593MoligoArag

 11596MoligoArag

 11592MoligoArag

 27227MsanctaePiaui

 27228MsanctaePiaui

 27224MsanctaePiaui

 27225MsanctaePiaui

 27226MsanctaePiaui

 26002MforestiiCace

 26003MforestiiCace

 26004MforestiiCace

 26005MforestiiCace

 26001MforestiiCace

 24857Msanctae

 24854Msanctae

 24858Msanctae

 24855Msanctae

 24856Msanctae

M. sanctaefilomenae

M. forestii

M. sp. Paraná River

M. sp. Araguaia River

M. sp. Paraguay River

M. oligolepis

Three new species of Moenkhausia



Case study - Mugil

Mugil liza Valenciennes, 1836

Mugil platanus Günther, 1880



Case study - Mugil

 27886MplatanusCOIBrasil
 27706MlizaCOIBrasil

 27893MplatanusCOIBrasil
 30089MlizaCOIVenezuela
 33445MlizaCOIBrasil
 28259MlizaCOIBrasil
 33444MlizaCOIBrasil
 36402MplatanusCOIUruguay
 27720MplatanusCOIArgentina
 27726MplatanusCOIArgentina
 33447MlizaCOIBrasil
 28261MlizaCOIBrasil
 36405MplatanusCOIUruguay
 30227MlizaCOIVenezuela
 27891MlizaCOIBrasil
 32767MlizaCOIBrasil
 27887MplatanusCOIBrasil
 36403MplatanusCOIUruguay
 35508MlizaCOIBrasil
 30219MlizaCOIVenezuela
 30221MlizaCOIVenezuela
 36404MplatanusCOIUruguay
 27709MlizaCOIBrasil
 27717MplatanusCOIArgentina
 35510MlizaCOIBrasil
 27892MplatanusCOIBrasil
 35511MlizaCOIBrasil

 35507MlizaCOIBrasil
 33446MlizaCOIBrasil

 30149McuremaCOIVenz
 29542McuremaCOIVenez
 29541McuremaCOIVenez
 30153McuremaCOIVenez
 30070McuremaCOIVenez

 30086MrubriocolusCOIVenz
 30087MrubriocolusCOIVenz
 30088MrubriocolusCOIVenz

 29540MincilisCOIVenez
 30105MtrichodonCOIVene
 30770MtrichodonCOIVenz

 36409McephalusCOIGrecia
 36408McephalusCOIGrecia
 36406McephalusCOIGrecia

 36410McephalusCOIGrecia
39

75
100

100

100

39
56
53

100

99

41

43

100

51

37

29

0.02

Venezuela

Brazil

Argentina

K2P Divergence - Groups
Min Ave Max

Intragroups 0.1% 0.2% 0.3%
Intergroups 16.8% 19.4% 21.8%

Intra vs. Inter 97X

Mugil liza



 Results have showed possible cryptic species in three widely distributed

fish groups

- Piabina argentea Reinhardt, 1867 (6 species)

- Neoplecostomus paranensis Langeani, 1990 (6 species)

Conclusion
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 Results have permitted the description of new species

- Moenkhausia forestii Benine, Mariguela & Oliveira, 2009

- Moenkhausia sp. – three new species under description

- Neoplecostomus sp. – three new species under description
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 Results have showed possible cryptic species in three widely distributed

fish groups

- Piabina argentea Reinhardt, 1867 (6 species)

- Neoplecostomus paranensis Langeani, 1990 (6 species)

 Results have showed possible synonym species names used for

wide distributed species

- Mugil platanus = Mugil liza

Conclusion

 Results have permitted the description of new species

- Moenkhausia forestii Benine, Mariguela & Oliveira, 2009

- Moenkhausia sp. – three new species under description

- Neoplecostomus sp. – three new species under description

 Barcode really can improve our knowledge about species!
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