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Abstract. The North Coast of Brazil is a biogeographical area of the Exclusive Economic 

Zone of Brazil that share environmental features with region under influence of the Plume of 

the rio Amazon and Orinoco. Despite the relevance of the region’s fish fauna, in biogeo-

graphic, ecologic, and commercial terms, this area is poorly known. This study presents the 

most complete and updated list of the bony fish fauna from the North Coast of Brazil, aiming 

to minimize our knowledge gap on such region's biodiversity. The main sources of infor-

mation were records from zoological collections, inventories obtained during the surveys of 

the Research and Conservation National Center of Northern Marine Biodiversity and collec-

tions from the authors. A total of 787 species of the Teleostei were recorded off the North 

Coast of Brazil and adjacent waters, representing 156 families and 45 orders. Most (531) of 

these species are coastal, 256 inhabit deeper water, and 31 pelagic (oceanic) species are com-

mon to both the internal and external continental shelf, of which 54 represent new records. 

Given the progressive intensification of fisheries and increasing incentives for the exploita-

tion of the local gas and oil reserves, a more adequate inventory of the marine fish fauna of 

the North Coast of Brazil is fundamentally important for the management of the region’s 

aquatic biodiversity.  

Keywords: Marine biodiversity, Amazon-Orinoco Plume, knowledge gaps, zoological col-

lections. 
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Introduction 

The Brazilian coast stretches about 

8,500 km in eastern South America and is 

characterized by a great variety of environ-

ments associated with an ample variation of 

geologic, geographic, climatic, hydrographic, 

and sedimentological features, including estu-

aries, lagoons, sandy beaches, phanerogam and 

rhodolite beds, rocky cliffs, and coral reefs 

(MMA, 2002, 2006 e 2007). Climatological and 

oceanographic phenomena, combined with his-

torical factors, determine the variation in the 

diversity of marine fish found off the different 

areas of the Brazilian coast (Couto et al., 2003, 

Amaral & Jablonski, 2005). 

The North Coast of Brazil encompasses 

the region between the mouth of the Oiapoque 

River, which forms the border between Brazil 

and French Guiana, and the Parnaíba delta, at 

the border between Maranhão and Piauí states 

(Ekau & Knoppers, 1999). This region is one of 

the most productive portions of the Brazilian 

coast (MMA, 2006) and supports one of the 

world’s most important fisheries (Correa & 

Martinelli, 2009). Despite the relevance of the 

region’s fish fauna, in biogeographic, ecologic, 

and commercial terms, this sector of the Exclu-

sive Economic Zone (EEZ) of the Brazilian 

coast has been poorly surveyed (Couto et al., 

2003). The lack of inventories of the region’s 

marine fish fauna is clear from the paucity of 

records in zoological collections, which reflects 

the limited history of research by taxonomists 

focusing on the marine organisms of northern 

Brazil (Marceniuk et al., 2013). As a result, the 

majority of the records attributed to this region 

are derived from inferences based on the occur-

rence of species off the Surinam and Guianas or 

the northeastern Coast of Brazil (e.g., Menezes 

et al., 2003). 

The most comprehensive inventory of 

marine fishes available for the North Coast of 

Brazil was undertaken by the North American 

National Marine Fisheries Service vessel Ore-

gon between 1957 and 1969, which revealed the 

presence of a fish fauna highly similar to that 

found off the Guianas (Collette & Rutzler, 

1977). The surveys conducted by the Oregon 

also provided the first evidence of the existence 

of a reef system off the Amazon coast and pro-

duced a large number of specimens that were 

deposited in zoological collections in the US, 

providing the type material for the description 

of a number of species endemic to the “Amazon

-Orinoco Plume” (Briggs & Berry 1959, Woods, 

1961, Eschmeyer, 1965, Dawson, 1982, Iwamo-
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Resumo. Peixes teleósteos da costa Norte do Brasil. A costa Norte do Brasil é uma 

área biogeográfica da Zona Econômica Exclusiva brasileira que compartilha características 

ambientais com a região sob influência da Pluma dos rios Amazonas e Orinoco. Apesar da 

relevância em termos biogeográficos, ecológicos e comerciais, a ictiofauna da região é muito 

pouco conhecida. Este estudo apresenta a lista mais completa e atualizada da fauna de pei-

xes ósseos da costa Norte do Brasil, procurando minimizar a lacuna no conhecimento da 

biodiversidade da região. As principais fontes de informação foram registros de coleções 

zoológicas, inventários de fauna realizados pelo Centro Nacional de Pesquisa e Conservação 

da Biodiversidade Marinha do Norte (ICMBio/CEPNOR) e coletas dos autores. Um total de 

787 espécies de Teleostei foram registradas para a costa Norte do Brasil e águas adjacentes, 

com 156 famílias e 45 ordens. A maioria (531) dessas espécies apresenta hábitos costeiros, 

256 espécies habitam águas profundas e 31 espécies pelágicas (oceânicas) são comuns à pla-

taforma continental interna e externa, com pelo menos 54 novos registros para região. Dada 

a intensificação da pesca e o aumento dos incentivos à exploração das reservas de gás e pe-

tróleo, o inventário adequado da ictiofauna marinha do Litoral Norte do Brasil é fundamen-

tal para o manejo da biodiversidade aquática da região. 

Palavras-chave: biodiversidade marinha, pluma dos rios Amazonas-Orinoco, lacuna no 

conhecimento, coleções zoológicas. 



to & Arai 1987, Nielsen, 1999). 

The subsequent surveys of the Pesquisa-

dor IV research vessel, between 1973 and 1974, 

focused on commercially important fish spe-

cies, which were collected using longlines, 

traps, and trawls over the continental shelf of 

the state of Maranhão, in the eastern boundary 

of the Brazilian North Coast (Sudene, 1976). 

Between 1977 and 1982, a program of fisheries 

research and development (PDP) from the Bra-

zilian Fisheries Development Superintendence 

(SUDEPE) surveyed the demersal resources of 

the continental shelf off the states of Pará and 

Amapá, at depths between 10–90 m (Ueno et 

al., 1978). In 1996 and 1997, an agreement es-

tablished between the Brazilian and the Japa-

nese governments supported new surveys of 

the of the estuarine complex of the Amazon and 

Tocantins rivers, with specimens being deposit-

ed in the zoological collectionof the Museu 

Paraense Emílio Goeldi, Belém, Pará (Sanyo 

Techno Marine, 1998). 

The Brazilian National Program for the 

Assessment of the Sustainable Potential of Nat-

ural Resources in the Exclusive Economic Zone 

(REVIZEE Score-Norte) began in 1996 and 

again focused on the natural resources exploit-

ed by commercial fisheries, in addition to the 

stocks of potential target species on the conti-

nental shelf and slope of the North Coast of 

Brazil (Lucena & Asano-Filho 2006). This pro-

gram produced very little information on the 

region’s biota, and specimens collected during 

those campaigns were not deposited in zoologi-

cal collections (Marceniuk et al., 2019). Two 

other projects were developed within the scope 

of the REVIZEE Score-Norte Program. One was 

the PROTUNA (Technological Development for 

the Exploitation of Large Pelagic Oceanic Fish 

off the North Coast of Brazil) conducted be-

tween 2000 and 2002 (Asano-Filho, 2004), 

and the other was the PRODEMERSAL 

(Technological Development for the Exploita-

tion of Demersal Resources using Trawls off the 

North Coastof Brazil), between 2002 and 2004 

(Asano-Filho, 2005). The main focus of these 

projects was the inventory of the stocks of po-

tential target species of pelagic and demersal 

fishes. As a result, lists of the species captured 

Teleostei fishes of the North Coast of Brazil 3 

were published (Asano-Filho, 2004 and  2005). 

However, as in the case of the REVIZEE Score-

Norte Program, overall, these projects did not 

provided specimens to scientific collections 

(Klautau et al., 2020). 

The fauna of the coastal and reef envi-

ronments of the region is also poorly docu-

mented (Eskinazi & Lima, 1968, Collette & 

Rutzler 1977, Rocha & Rosa, 2001, Espírito-

Santo & Isaac 2005, Moura et al., 2016, Mar-

ceniuk et al., 2017). However, several advances 

have been achieved in recent years, mainly 

through inventories conducted by the Research 

and Conservation National Center of Northern 

Marine Biodiversity, ICMBio/CEPNOR 

(Marceniuk et al., 2019), with important ad-

vances being made in the accumulation of spec-

imens that confirm the presence of endemic 

species in the region (Caires et al., 2019), as 

well as records (Rotundo et al., 2019). 

This study is the result of the authors' 

collections and compilation of the available da-

ta on the marine bony fish fauna of the North 

Coast of Brazil, aiming to reduce the knowledge 

gap on the marine biodiversity of the region. 

Based on the results, we provide insights into 

the origin, evolution, and diversification of the 

region’s marine fish fauna. 

  

Materials and methods 

Study area 

The North Coast of Brazil (Figure 1) is a 

biogeographical area of the Exclusive Economic 

Zone of Brazil (Ekau & Knoppers,1999), be-

tween the mouth of the Oiapoque River and the 

Parnaíba delta, that share environmental fea-

tures observed along region under influence of 

Amazon and Orinoco Plume. This area encom-

passes the sedimentary basins of the Amazon 

River and the states of Piauí and Maranhão, 

which were formed during the Paleozoic and 

was reactivated between the late Jurassic and 

early Cretaceous (Martins et al., 1979). This 

area encompasses the sedimentary basins of 

the Amazon River and Piauí/Maranhão, which 

formed during the Paleozoic and was reactivat-

ed between the late Jurassic and early Creta-
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ceous (Martins et al., 1979). This coast stretch-

es more than 2,500 km, and includes a highly 

heterogeneous coastline that can be divided 

into three sectors: (i) the Amapá state coast, 

with a relatively straight coastline and conti-

nental shelf dominated by hard and rocky sub-

strates; (ii) the Pará state coast, with an indent-

ed coastline and continental shelf dominated 

primarily by muddy substrates, and (iii) the 

Maranhão state coast, also with an indented 

coastline west of Tubarão Bay, which then be-

comes more straight between the Cape of 

Gurupi and the rio Parnaíba mouth, with a con-

tinental shelf formed by a mixture of muddy 

and sandy substrates. 

The geomorphology of the whole region 

is highly unstable due to the processes of ero-

sion and the high levels of sediment deposition, 

which contribute to the formation of flood 

plains and innumerable islands (Floriani et al., 

2004). The jagged, indented coastline favors 

the formation of estuarine ecosystems, which 

are dominated by mangrove forest, with the 

states of Amapá, Pará, and Maranhão together 

encompassing the world’s largest continuous 

tract of mangrove, with an area of some 

8,900km2, responsible for an enormous input 

of nutrients into the adjacent marine waters 

(Paiva, 1981, Dittmar, 1999). The Amazon Riv-

er alone discharges between 80,000 and 

250,000 m3 of freshwater per second (Curtrin, 

1986), carrying annually up to 1.4 milliontons 

of sediment into the ocean (Milliman & Meade, 

1983, Degens et al., 1991). This enormous input 

of freshwater and sediment into the marine 

environment results in a highly energetic and 

dynamic system that influences a series of 

oceanographic processes and determines the 

4 

Figure 1. North Coast of Brazil, with the plumes (shaded brown) of the Amazon, Pará, Mearim, and Parna-
íba rivers (from north to south) and the Great Amazon Reef System (shaded orange) indicated (Moura et 
al., 2016, Francini-Filho et al., 2018) . 
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composition and distribution of natural re-

sources in the region (Nittrouer & Demaster, 

1986, Costa & Figueiredo, 1998). 

The region’s high biological productivity 

supports a complex food web in the coastal en-

vironments and a considerable biomass, which 

is exploited intensively by local fisheries (Isaac 

& Barthem 1995, Sanyo Techno Marine, 1998, 

Isaac-Nahum, 2006). The hydrological dynam-

ics of the northern coast, in particularly off the 

mouth of the Amazon River, are also subjected 

to considerable seasonal variation, which is in-

fluenced by fluctuations in the discharge of the 

Amazon River, the North Brazil Current and 

the trade winds (Shimabukuro et al., 2005). 

The North Brazil, or Guianas Current trans-

ports water from the external shelf and slope to 

the northwest, while the tidal cycle and rainfall 

patterns provide the nutrients that support the 

demersal coastal fauna (Richardson et al., 

1994, Oliveira et al., 2004, Oliveira et al., 

2007). The pelagic environment of the conti-

nental shelf is considered as oligotrophic, with 

a relatively shallow eutrophic zone, which is 

maintained by nutrients derived from the 

transportation of benthic organic material into 

shallow coastal sectors, and through the dis-

charge of rivers and estuaries, which enrich the 

local waters (Teixeira & Gaeta, 1991). This re-

gion is also influenced by the basin of the Ori-

noco River, with the combined discharge of the 

Amazon and Orinoco rivers forming unique 

oceanographic conditions in the “Amazon-

Orinoco Plume”, which creates unique oceano-

graphic conditions (Hu et al., 2004, Grodsky et 

al., 2014). 

The North Coast of Brazil is also influ-

enced by the waves formed by the trade winds, 

which regularly reach a height of 1.5 m on the 

open sea, although they may increase to an am-

plitude of 3 m and speeds of approximately 30 

cm/s during the Amazonian winter, and during 

extra-tropical cyclones in the northern hemi-

sphere (Cachione et al., 1995). The surface tem-

perature of the water may reach 31°C close to 

the coast and 27°C on the continental shelf. In 

the adjacent oceanic waters, the thermocline is 

located at a depth of approximately 120 m, with 

temperatures of 17°C at depths of up to 200 m. 

The salinity of the estuarine and coastal waters 

is reduced by the discharge of the rivers, in-

creasing towards the open sea, reaching 36.9% 

in the oceanic waters (Oliveira et al., 2004, 

Oliveira et al., 2007, Grodsky et al., 2014). 

The continental shelf of the North Coast 

of Brazil is also extensive and mostly flat. How-

ever, the internal portion of the continental 

shelf, between the Pará and Parnaíba rivers is 

undulating, with ridges of coarse and quartz 

sand that may reach heights of 10 m. Off Ama-

pá, the internal continental shelf is covered 

with deposits of fluvial mud, which shift pro-

gressively to quartz sands in Pará and Mara-

nhão, formed by the remnants of deposits laid 

down when sea levels were lower than those of 

the present day (Kowsmann & Costa, 1979). 

The internal shelf presents isolated deposits of 

fluvial sand in areas off the mouths of the Ama-

zon and Pará rivers. The highly turbid sediment 

discharge of the Amazon River may extend 

around 500 km to the northwestern more than 

200 km off the mouth of the river (Curtrin, 

1986). The muddy bottom adjacent to the 

mouth of the Amazon River is composed prin-

cipally of fine sand (silt), while the northwest-

ern shelf is rich in clay, a condition that is prob-

ably determined by the local tidal currents 

(Kowsmann & Costa, 1979, Coutinho, 1996). 

The Amazon Cone, adjacent to the 

mouth of the Amazon River, is formed by the 

accumulation of sediments from the Amazon 

River and extends beyond the limits of the Ex-

clusive Economic Zone. The Amazon Cone does 

not form a typical continental shelf with well-

defined depth gradients, for instance, but is 

continuous to and extends as far as the abyssal 

plain, being interrupted only by paleo channels 

and other non-tectonic geological features re-

sulting from depositional or erosional process-

es (Coutinho 1996, Oliveira et al., 2015). The 

external portion of the Amazon continental 

shelf is quite irregular, with numerous gullies 

and canyons, and an abrupt shift in slope at a 

depth of 80 m. At depths between 60 and 120 

meters, three carbonate facies can befound, 

formed by molluscs, benthic foraminifers and 

Holocenic algae typical of shallow coastal 

zones, in addition to biodetritic sands 

Teleostei fishes of the North Coast of Brazil 
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(Kowsmann & Costa, 1979, Lana et al., 1996, 

Oliveira et al., 2004, Oliveira et al., 2007, 

Oliveira et al., 2015). The slope of the shelf 

tends to decrease where it widens, while it nar-

rows towards the outer extremities of the Ama-

zon Gulf, following the increase in the coastal 

relief. 

The Great Amazon Reef System (GARS) 

is a complex environment with a consolidated 

bottom formed by living organisms, first recog-

nized by Collette & Rutzler (1977). The recogni-

tion of the GARS was later reinforced by dredge 

probes and underwater photography obtained 

by the Deep Worker submarine at depths of 

between 70 m and 250 m (Cordeiro et al., 2015, 

Moura et al., 2016, Francini-Filho et al., 2018). 

The available evidence indicates that the GARS 

covers a total area of 9,500 km2 (Moura et al., 

2016), and is made up of typical mesophotic 

coral reefs at depths of between 70 m and 220 

m, constructed primarily of calcareous algae, 

sponges, and scleractinian corals, which may 

potentially cover a total area of approximately 

56,000 km2 (Francini- Filho et al., 2018). The 

enormous diversity of habitats, including algae, 

rhodolites, sponges, soft coral, and black coral 

(Cordeiro et al., 2015) is delimited by the dis-

charge of sediments and suspended material 

from the Amazon River, as well as the strong 

local marine currents. On the middle continen-

tal shelf, the penetration of sun light is modu-

lated by an interplay between the Amazon Riv-

er plume and by the more transparent waters of 

the North Brazil Current (Francini-Filho et al., 

2018). 

 

Data base 

The list of species of the Teleostei that 

occur on the North Coast of Brazil is the result 

of the inventory of the Research and Conserva-

tion National Center of Northern Marine Biodi-

versity (CEPNOR) conducted between 2016 

and 2020, with the material collected being 

deposited in Brazilian zoological collections. All 

the species cited are therefore represented by 

voucher specimens in zoological collections 

(Table 1), photographic records of the CEPNOR 

or REVIZEE database (Figures 2 and 3) and 

collections of the authors themselves or fellow 

researchers (see Acknowledgments). Records 

from French Guiana and Suriname, that share 

the same geological history and environmental 

conditions, without physical or oceanographic 

barriers, were based on the published records 

of specimens in zoological collections (Uyeno et 

al., 1983). Additionally, records were checked 

in three databases: SpeciesLink (http://

www.splink.org.br/), FishNet2 (http://

www.fishnet2.net), and the Global Biodiversity 

Information Facility (https://www.gbif.org). 

The inventory presented here does not include 

species of groups found primarily in freshwater 

environments, i.e., Siluriformes, except for the 

Ariidae, and species of primarily marine groups 

that are restricted to freshwater habitats (e.g., 

Plagioscion Gill, 1861). 

Records of the species from other bioge-

ographic areas in the western Atlantic also were 

also checked in data bases listed above (Table 1 

column K-L), including the East Coast of the 

United States, the Gulf of Mexico, Caribbean, 

and the northeastern, eastern, southeastern 

and southern coasts of Brazil (Ekau & Knop-

pers, 1999). The conservation status of each 

species at the national (Brazil) and global level 

were obtained from the Red Book of the Brazil-

ian Fauna Threatened with Extinction 

(ICMBio, 2018) and the IUCN Red List of 

Threatened Species (http://

www.iucnredlist.org). 

 

Taxonomic procedures and assessment 

of life traits 

The species nomenclature follows 

Eschmeyer’s Catalog of Fishes (Fricke et al., 

2019), with classification above genus following 

Nelson (2006), with the genera and species, 

within each family, being presented in alpha-

betic order in Table 1. The species were divided 

into coastal, that is, fishes that are more com-

mon at depths up to 100 m, and deep water 

species, which are more common at depths be-

low 100 m. Pelagic species living in both coastal 

and deeper regions are recognized as oceanic. 

Species recorded off French Guiana and Suri-

name but not in Brazil were recognized as rec-
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ords that need confirmation and differentiated 

from those recorded to Brazil by an asterisk in 

Table 1 column B. 

Habitat use was adapted from Gaither 

et al. (2016), being and divided into four basic 

categories: (i) species associated with estuaries, 

including those found in areas with freshwater 

influence (Table 1 column C), (ii) marine spe-

cies associated with soft, sandy, muddy, or 

gravelly substrates (Table 1 column D), (iii) 

species found over coral reefs or rocky bottoms 

(Table 1 column E), and (iv) species that inhab-

it the water column (Table 1 column F). Habitat 

preferences were obtained from recent publica-

tions on each species, based on Fricke et al. 

(2019). Habitat use was recognized as (i) pelag-

ic (upper portion of the water column, Table 1 

column G), (ii) benthic (sea floor, Table 1 col-

umn H), and (iii) demersal (lower portion of 

the water column, Table 1 column I). This clas-

sification and the shoaling habits of the species 

were derived from the data available in the 

FishBase online database (http://

www.fishbase.org/search.php). 

 

Results  

A total of 787 species of the Teleostei 

were recorded off the North Coast of Brazil and 

adjacent waters, representing 156 families and 

45 orders (Table 1). Most (531) of these species 

are coastal, 256 inhabit deeper water, and 31 

pelagic (oceanic) species are common to both 

the internal and external continental shelf, of 

which 54 represent new records (Table 1). 

The most species-diverse order was the 

Perciformes (131 spp., 16.7% of the total), fol-

lowed by the Anguilliformes (52 spp., 6.6%), 

Gobiiformes (42 spp., 5.3%), Pleuronectiformes 

(41 spp., 5.2%), Tetraodontiformes (38 spp., 

4.8%), and the Acanthuriformes and Carangi-

formes, each with 35 species or 4.5% of the to-

tal (Table 1). Families with the largest numbers 

of species are Serranidae, with 40 species 

(5.1%), followed by the Sciaenidae (36 spp., 

4.6%), Carangidae (28 species, 3.6%), Gobiidae 

(22 spp., 2.8%), Ophidiidae (19 spp., 2.4%), 

and the Engraulidae and Myctophidae, each 

with 18 species, or 2.3% of the total (Table 1). 

41 Teleostei fishes of the North Coast of Brazil 

Revista CEPSUL - Biodiversidade e Conservação Marinha, 10: e2021006 

T
á

x
o

n
 

A
 

B
 

C
 

D
 

E
 

F
 

G
 

H
 

I 
J

 
K

 
L

 
M

 N
 O

 
P

 
Q

 
R

 
S

 
T

 

D
IO

D
O

N
T

ID
A

E
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

C
h

il
o

m
y

ct
er

u
s 

a
n

ti
ll

a
ru

m
 J

o
rd

a
n

 &
 R

u
tt

e
r,

 1
8

9
7

 
M

P
E

G
 3

5
5

6
2

 
C

 
 

X
 

X
 

 
 

X
 

 
W

es
te

rn
 A

tl
a

n
ti

c 
 

1 
1 

1 
1 

1 
1 

0
 

0
 

L
C

 
L

C
 

C
h

il
o

m
y

ct
er

u
s 

re
ti

cu
la

tu
s 

(L
in

n
a

eu
s,

 1
7

5
8

) 
M

P
E

G
 3

5
6

14
 

C
 

 
X

 
X

 
 

 
X

 
 

C
ir

cu
m

g
lo

b
a

l 
1 

1 
1 

1 
1 

1 
1 

0
 

L
C

 
L

C
 

C
h

il
o

m
y

ct
er

u
s 

sp
in

o
su

s 
(L

in
n

a
eu

s,
 1

7
5

8
) 

A
Z

U
S

C
 5

3
8

2
 

C
 

X
 

X
 

X
 

 
 

X
 

 
A

tl
a

n
ti

c 
 

1 
1 

1 
1 

1 
1 

1 
1 

L
C

 
L

C
 

D
io

d
o

n
 e

y
d

o
u

x
ii

 B
ri

so
u

t 
d

e
 B

a
rn

e
v

il
le

, 
18

4
6

 
A

C
F

 P
M

L
 P

er
s.

 O
b

s 
C

-O
 

 
 

 
X

 
X

 
 

 
C

ir
cu

m
g

lo
b

a
l 

1 
1 

1 
1 

1 
1 

1 
0

 
L

C
 

L
C

 

D
io

d
o

n
 h

o
la

ca
n

th
u

s 
L

in
n

a
eu

s,
 1

7
5

8
 *

 
F

ig
. 

3
J

 
O

-D
W

 
 

 
X

 
X

 
 

 
 

C
ir

cu
m

g
lo

b
a

l 
0

 
1 

1 
1 

1 
1 

1 
0

 
N

 
L

C
 

D
io

d
o

n
 h

y
st

ri
x

 L
in

n
a

eu
s,

 1
7

5
8

 
R

o
ch

a
 &

 R
o

sa
 2

0
0

1 
O

-D
W

 
 

 
X

 
X

 
 

X
 

 
C

ir
cu

m
g

lo
b

a
l 

1 
1 

1 
1 

1 
1 

1 
0

 
L

C
 

L
C

 

T
a

b
le

 1
. 

C
o

n
ti

n
u

a
ti

o
n

. 

http://www.fishbase.org/search.php
http://www.fishbase.org/search.php


(Table 1 column F). A total of 257 (32.7%) spe-

cies, in turn, are found in estuaries, and 162 

(20.6%) can also be found in reef environments 

(Table 1 column C and E). Overall, 282 (35.8%) 

of the species are pelagic, 336 (42.7%) are de-

mersal, swimming near the bottom, and 189 

(24.0%) are benthic, that is, live on or in con-

tact with the bottom substrate. At least 262 

Figure 2.  Species without vouchers, but with photographic records of onboard observer. (A) Albula 
goreensis, CEPNOR; (B) Sardinella brasiliensis, REVIZEE Score-Norte; (C) Hyporthodus flavolimbatus, 
CEPNOR; (D) Decapterus macarellus, CEPNOR; (E) Katsuwonus pelamis, CEPNOR;  (F) Cyclopsetta fim-
briata, CEPNOR; (G) Caulolatilus guppyi, CEPNOR; (H) Centropomus pectinatus, REVIZEE Score-Norte; 
(I) Thunnus obesus, CEPNOR; (J) Euthynnus alletteratus, CEPNOR. 

Four hundred and five species (51.5%) 

occur in reef environments, including 129 

(16.4%) that are found exclusively in these en-

vironments (Table 1 column E). Three hundred 

and thirty-nine species (43.1%) are associated 

with unconsolidated substrates, such as sand, 

muddy, or gravel (Table 1column D), whereas 

287 species (36.5%) inhabit the water column 
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species can be found in more than one environ-

ment, while at least 18 have more than one life 

trait. 

A total of 181 (23.0%) species are widely 

distributed in most of the world’s oceans, 130 

(16.5%) are found only in the eastern and west-

ern Atlantic Ocean, two (0.3%) occur in the At-

lantic and the eastern Pacific, 432 (54.9%) are 

restricted to the western Atlantic, and seven 

(0.9%) species are found in the western Atlan-

tic and the eastern Pacific (Table 1). Thirty-

three (4.2%) species are endemic to the area of 

influence of the Amazon-Orinoco Plume (AOP), 

while three, Butis koilomatodon, Omobran-

chus punctatus and Pterois volitans, are exotic 

(Table 1). Forty species (5.1%) are listed as 

threatened at national level, while thirty spe-

cies are listed as threatened at the global level 

(Table 1, column R and S). 

The species endemic to the AOP belong 

Figure 3.  Species without vouchers, but with photographic records of onboard observer. (A) Haemulon 
boschmae, REVIZEE Score-Norte; (B) Haemulon carbonarium, CEPNOR; (C) Lutjanus buccanella, CEP-
NOR; (D) Pristipomoides freeman, CEPNOR; (E) Polydactylus oligodon, CEPNOR; (F) Pterois volitans, 
CEPNOR; (G) Calamus calamus, CEPNOR; (H) Calamus pennatula, CEPNOR; (I) Lagocephalus lagoceph-
alus, REVIZEE Score-Norte; (J) Diodon holacanthus, CEPNOR. 
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to families Ariidae (8 spp.), Sciaenidae (4 spp.), 

Engraulidae and Gobiidae (2 spp. each), 

Ophididae (2 spp.), and 13 additional families, 

each represented by a single endemic species 

(Table 1 column N). There is a strong correla-

tion between endemic species and the Amazon-

Orinoco Plume and the mangroves, a condition 

corroborated by the large number of endemic 

species with estuarine life habits and/or associ-

ated with areas with freshwater influence, such 

as those of the families Ariidae, Engraulidae, 

Gobiidae, Sciaenidae, Achiridae, Anablepidae, 

Batrachoididae, Carangidae, Centropomidae, 

Clupeidae, and Tetraodontidae, represented by 

25 endemic species. This situation contrasts 

with the case of endemic species exclusively 

marine of the families Congridae, Cynoglossi-

dae, Draconettidae, Malacanthidae, Moringui-

dae, and Scorpaenidae, represented by seven 

endemic species. 

The North Coast of Brazil shares a large 

number of species of the Teleostei with neigh-

boring areas with very different environmental 

conditions, such as the Greater Caribbean, with 

674 shared species (85.6%) (Figure 4, Table 1 

column K-R), and the Northeast Coast of Bra-

zil, with 642 shared species (81.6%) (Figure 4, 

Table 1 column K-R), both characterized by sa-

line and clear waters, and a small number of 

estuarine areas. The lowest number of shared 

species was found with the South Coast of Bra-

zil, Uruguay and Argentina, with 249 species 

(31.6%), and the Southeast Coast of Brazil, with 

509 species (64.7%) (Figure 4, Table 1 column 

K-R), reflecting the occurrence of a distinct fish 

fauna in the temperate South Atlantic (e.g. 

Caires, 2014). 

Species of the orders Atheriniformes 

and Siluriformes that occur off the North Coast 

of Brazil are not present in Gulf of Mexico and 

the Caribbean (Table 1 column K-R). Species of 

the orders Labriformes, Kurtiformes, Batra-

choidiformes, Moroniformes, Notacanthi-

formes, and Holocentriformes, in turn, are ab-

sent from the South Coast of Brazil, even 

though their diversity is relatively high as far 

south as the Southeast Coast (Table 1 column K

-R). Species of Lampriformes and Scombro-

labraciformes recorded in the North Coast are 

absent from the Southeast and South Coast of 

Brazil (Table 1 column K-R). Species of several 

other orders (Albuliformes, Anguilliformes, 

Carangiformes, Caproiformes, Tetradonti-

formes, Beryciformes, Beloniformes, Perci-

formes, Spariformes, Scorpaeniformes, Tra-

chiniformes, and Pleuronectiformes) are pre-

sent in the Southern coast of Brazil, but with a 

greatly reduced diversity (Table 1 column K-R). 

Surprisingly, these orders are more diverse of 

the East Coast of the United States, which has a 

similar temperate climate to that of the South 

Coast of Brazil. The orders Bleniiformes, Clupe-

iformes, Mugiliformes, Callionymiformes, and 

Gobiiformes are characterized by reduced spe-

cies diversity, both in the East Coast of the 

United States and the South Coast of Brazil 

(Table 1column K-R). The Batrachoidiformes is 

characterized by a high species richness, not 

only off the North Coast of Brazil, but also in 

the neighboring regions, such as the Caribbean 

and the Northeast and East Coasts of Brazil 

(Table 1 column K-R). Anablepidae 

(Cyprinodontiformes) occurs only in North 

Brazil and the neighboring regions, i.e., the 

Caribbean and Northeast Coast of Brazil (Table 

1 column K-R). 

 

Discussion 

The fish fauna of the North Coast of 

Brazil is one of the least surveyed and the most 

poorly known of the Brazilian Exclusive Eco-

nomic Zone (Marceniuk et al., 2013). Including 

records from off French Guiana and Suriname 

and the Northeast Coast of Brazil, Menezes et 

al. (2003) listed 464 species for the Brazilian 

North Coast, without any collection and inven-

tory effort (see Marceniuk et al., 2013), a much 

smaller number than the 787 species recorded 

in this study. Reliable data on the diversity of 

the Teleostei in the North Coast of Brazil, in 

both marine and estuarine environments, are 

fundamental for the development of adequate 

public policies for the conservation of this fau-

na, which will be relevant to guarantee not only 

the maintenance of the region’s biodiversity, 

but also the rational exploitation of its natural 

resources. This inventory and the compilation 

of data on the fish diversity of the North Coast 
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of Brazil will also be relevant to ensure that 

Brazil honors the international commitments it 

accepted during the United Nations Conference 

on the Environment and Development (MMA, 

2002). Several challenges nevertheless persist 

for the understanding of the biological diversity 

of the North Coast of Brazil, particularly, ques-

tions related to conservation biology, such as 

the identification of isolated populations and 

endemic species, the development of manage-

ment strategies, and the Brazilian assessment 

of the conservation status of species, including 

data ontogenetic diversity. Spatial or temporal 

studies of species or populations will also be 

important to ensure advances in the under-

standing of the biogeography and evolution of 

Figure 4.  Western Atlantic Ocean showing the different geographic areas that share species 
of the Teleostei with the North Coast of Brazil (the percentages refer to the species shared with 
the North Coast of Brazil). 
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the Brazilian fauna, providing data on phyloge-

netic relationships, possible migration routes, 

and the patterns of species dispersal. This 

knowledge is also important for the definition 

of the priority areas for the conservation and 

management of the stocks of species targeted 

by commercial fisheries. Special attention is 

given to recognize species endemic to the re-

gion of the Amazon-Orinoco Plume since they 

are restricted to an area exploited intensively 

by commercial fisheries (Marceniuk et al., 

2019). 

In this context, monitoring of fisheries 

represent an effective strategy for the sampling 

of aquatic communities, providing data on pop-

ulation parameters and about the impact of the 

exploitation of natural resources (Marceniuk et 

al., 2013). Monitoring of fisheries represents, 

also, a valuable tool for the increase of 

knowledge of the biological diversity in areas 

that are poorly sampled, especially due to the 

limitations of financial resources to marine sci-

entific cruises (Marceniuk et al., 2019). 

 

Invasive species 

The inventory of the fish fauna of the 

North Coast of Brazil is also important for the 

monitoring of invasive species. The early rec-

ords of invasive species in this region can col-

laborate to the implementation of effective 

measures of control and to minimize possible 

impacts. Three of the 787 species recorded in 

the North Coast of Brazil, Butis koilomatodon, 

Omobranchus punctatus and Pterois volitans, 

are native to the Indo-Pacific region. The first 

two were possibly introduced accidentally 

through the discharge of ballast water by visit-

ing ships (Soares et al., 2011, 2012). This pro-

cess, together with bio-encrustation, is regard-

ed as the main source of introduction of exotic 

species in marine environments (Carlton, 1985, 

Ferreira et al., 2008). Soares et al. (2011, 2012) 

recorded Butis koilomatodon and Omobran-

chus punctatus in tide pools on the Amazon 

coast. Macieira et al. (2012) previously record-

ed B. koilomadon in the Brazilian state of Es-

pírito Santo, while O. punctatus has been rec-

orded in the states of Bahia, Rio de Janeiro, 

and Santa Catarina (Soares et al., 2011). Pterois 

volitans (Figure 3F) is an Indo-Pacific species 

invasive in the Atlantic, which can cause seri-

ous damage to the native fauna of South Ameri-

ca, including to species with commercial value, 

such as snapper and other species associated 

with coral reefs (Bumbeer et al., 2018,  Andradi

-Brown, 2019). 
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