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PREFACE 

The Brazilian ichthyofauna have an exceptional wealth, however, the studies on the subject are 

still incipient. That suggests the need for an effort by researchers to know the current state of 

classification of our fish especially in the state of Maranhão, where there is an extensive hydrographic 

network within three hydrographic regions: Western Northeast Atlantic, Parnaíba and Tocantins-

Araguaia. The coast of Maranhão borders the Atlantic Ocean and has 640 km of coastline. The Upaon-

Açu Island is located in the central part of the Gulf of Maranhão, between the bays of São Marcos and 

São José.  

The Upaon-Açu Island has peculiar characteristics, tropical and humid climate, with extensive 

beaches of turbid waters, great tidal variation, and high rainfall. The island is cut by several small 

rivers that flow into several points of the island including dunes and beaches, forming abundant and 

extensive mangroves, palm tree forests (juçarais, buritizais, babaçuais) and fragments of Amazonian 

forests. This scenario of great environmental diversity is reflected in the richness of its freshwater and 

estuarine-marine ichthyofaunal, that are still little known. 
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This study which is the result of the efforts of a young team, mostly from the State University of 

Maranhão, is a milestone in the study of the marine-estuarine fauna of the Upaon-Açu Island and the 

State of Maranhão since it is a different, highly educative and illustrated approach to the subject. Thus, 

with this initiative, we hope to contribute to the knowledge of the ichthyofauna of the state of 

Maranhão and encourage other young researchers still reluctant to start their career as ichthyologists. 

José Milton Barbosa
Adjunct Professor,
Federal University of Sergipe
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INTRODUCTION 

Among the living vertebrates, which correspond to approximately 60,000 known species, the fish 

account for more than half of the vertebrates, with about 35,000 valid species and an eminent 

diversity in their morphology, physiology, behavior, and habitats (Nelson et al. 2016, Frickie et al. 

2019). This diversity is one of the factors that make it so difficult and challenging to establish a 

classification for them (Bockmann & Guazzelli 2003, Nelson et al. 2016, van der Sleen & Albert 2017). 

Most of the known fish species, about 58%, live in the oceans and the freshwater fishes account 

for about 41%, with the largest number of species concentrated in the tropics (Cohen 1970, Helfman 

et al. 2009, Nelson et al. 2016).  

Teleostei is the most species-rich and diversified group of all the vertebrates (Wootton & Smith 

2014). Teleosts usually have their bodies covered by skin (e.g., catfish) or scales (cycloid or ctenoid) 

(e.g., anchovies and croackers), two dorsal fins, with the anterior one (first dorsal fin) composed of 

spines and the posterior one (second dorsal fin) composed largely of soft rays (e.g., Cynoscion 

virescens), some have the second dorsal fin very small (e.g., Euthynnus alletteratus) or absent (e.g., 
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Clupeiformes order), and fish of the order Siluriformes have an adipose fin without rays (Acero 2003, 

Chao 2003, Collette 2003b, Nizinski & Munroe 2003, Helfman et al. 2009, Nelson et al. 2016). 

Teleosts are important sources of macronutrients and micronutrients for humans (Béné & Heck 

2005, Needham & Funge-Smith 2014, Thilsted et al. 2014, Grainger 2016, Majluf et al. 2017, FAO 

2018). Fishes and their by-products are among the most traded food in the world because they are an 

important source of protein (Almeida et al. 2007, Sumaila et al. 2016, Abbey 2017, Lopes et al. 2019). 

About 4.5 billion people in the world, have at least 15 % of their average per capita intake of 

animal protein, and mainly with fish and their by-products in healthiest diets (HLPE 2014, Béné et al. 

2015). Artisanal fisheries have been the backbone of well-being and socio-economic development in 

coastal communities of the world, primarily in the tropics (Bené 2006, Harvey 2006, Almeida 2009, 

Sowman & Cardoso 2010, Teh & Sumaila 2013, de Graaf & Garibaldi 2014, Deepananda et al. 2016, 

Golden et al. 2016, Teh & Pauly 2018, de Oliveira Leis 2019). 

According to Béné et al. (2015) and FAO (2016), the demand for fishes for food has increased 

significantly in the last few years due to the world population growth and searching for healthier diets. 

However, the amount of fish caught by industrial and artisanal fishing reduced significantly in the last 
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two decades (Pauly 2013, Pauly & Zeller 2016, Bailey 2018, Tran et al. 2019), raising a concern about 

overexploitation of commercial fishes (Anticamara et al. 2011, Watson et al. 2013, McClanahan et al. 

2015, Pauly & Zeller 2016, Tickler et al. 2018).  

Among the commercial species, some are considered commodities (high market value and are 

traded worldwide). Amidst strong fishing pressure on commodities resources, fraud has been one of 

the problems in the trade of fish products. 

Fraud is one of the concerns in the trade of fishes and their by-products because of the diversity 

and similar morphology of many commercial fish species (Gonçalves 2011, Barbosa 2015). The most 

common frauds to increase profitability in the trade of fish products are changes in the species name, 

non-compensation for frozen water, misleading labeling, and addition of additives (Wong & Hanner 

2008, Heyden et al. 2010, Neiva et al. 2015, Rebouças & Gomes 2017).  

In this context, this book is a guide for both commercial marine and estuarine Teleost fishes of 

the Upaon-Açu Island, state of Maranhão, Brazil, aimed primarily to public institutions such as 

Environmental monitoring and protection institutions (e.g., Brazilian Institute of Environment and 
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Natural Renewable Resources - IBAMA), sanitary inspection, fishery managers, universities (e.g., 

researchers and students of aquatic and fisheries sciences). 

METHODS 

Upaon-Açu (aka São Luís island or Maranhão island) (Fig. 1) is an island in the Atlantic Ocean, in 

the north of the state of Maranhão, Northeast region of Brazil (2º50'56.0''S to 2º21'21.0''S, 

48º28'57.0''W to 43º57'3.0''W), surrounding by the São José Bay at east, São Marcos Bay at west, and 

the Mosquitos Channel at south. The island has a total area of approximately 831.7 km2, and is divided 

into four municipalities: São Luís (state capital), São José de Ribamar, Paço do Lumiar, and Raposa.  
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Figure 1. Location of the sampling sites of commercial teleost fishes in the Upaon-Açu Island. Source: 
NUGEO/UEMA (2018). 
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Fish samples were collected monthly in January to December 2015, and January to December 

2017, in the main fish fairs and ports of the Upaon-Açu Island. The specimens were placed in boxes 

with ice (1:1) and taken to the laboratory of the State University of Maranhão for analysis.  

The fish species were identified through observations of the morphological characters (Figs. 2 

and 3), and described based on the description and identification keys proposed by Figueiredo & 

Menezes (1978, 2000), Menezes & Figueiredo (1980, 1985, 1998), Szpilman (2000), Acero (2003), 

Anderson (2003), Chao (2003), Collette (2003a), Collette (2003b), Harrison (2003), Lindeman & 

Toxey (2003), Munroe & Nizinski (2003), Nizinski & Munroe (2003), Orrell (2003), Parin et al. (2003), 

Smith-Vaniz (2003), Leópold (2004), Marceniuk (2007, 2008), Marceniuk et al. (2012), Mol (2012), 

Menezes et al. (2015), Santana (2015), Santana et al. (2016), Marceniuk & van der Sleen (2017), 

Marceniuk et al. (2017), and Santana (2018).  

Photographs from the lateral view of all sampled fishes were taken, and their total length, or 

standard length, was measured (cm). The photos were edited using the GIMP 2.8 program to create a 

blue background; the Adobe Photoshop Lightroom program to improve the contrast and brightness of 
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the photographs, when necessary; and the Fiji (Just imageJ) program to scale the photographs 

according to their Total length, or Standard length.  

Photographs from the dorsal view of the head or neurocranium, and palate of fishes of the genera 

Amphiarius Marceniuk & Menezes, 2007; Aspistor Jordan & Evermann, 1898; Cathorops Jordan & 

Gilbert, 1883; Notarius Gill, 1863; and Sciades Müller & Troschel, 1849 (Siluriformes, Ariidae) were 

also taken because they show their occipital process, pre-dorsal plate, and teeth (pre-maxilla and 

palate) (Fig. 4), which are important characters for the identification of these species. The 

classification and validation of the scientific terms for the species were carried out according to Fricke 

et al. (2019). 
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Figure 2. Structures observed for species identification. 1 = opercle; 2 = preopercle (serrated or soft 

edge); 3 = lateral line; 4 = first d  orsal fin (portion with spines); 5 = second dorsal fin (portion with 
rays); 6 = pelvic fin; 7 = pectoral fin; 8 = anal fin; 9 = caudal peduncle; 10 = caudal fin; 11 = 
cycloid scale (soft to the touch); 12 = ctenoid scale (spiny to the touch). Source: Adapted from Santana 
(2018). 
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Figure 3. Structures observed for species identification. Family Ariidae: 13 = mental barbels; 14 = 
maxillary barbel; 15 = pectoral-fin with a single serrated spine and rays; 16 = cephalic shield; 17 = pre-
dorsal plate; 18 = dorsal-fin with a single serrated spine and rays; 19 = adipose fin. Family Scombridae: 20 = 
corselet (covered with moderately large and thick cyloid scales in fishes of the genera Auxis, Euthynnus, and 

Katsuwonus); 2 1 = dorsal finlets; 22 = anal finlets; 23 = caudal keels. Source: Adapted from Acero (2003) 
and Collette (2003b).  



17 

Figure 4. Dorsal view of the Sciades parkeri head (a), dorsal view of the neurocranium of Aspistor 
quadriscutis (b), and teeth of the premaxilla and palate of Notarius grandicassis (c). MAB = maxillary barbel; 
MEB = mental barbel; OP = occipital process; PP = pre-dorsal plate; PTP = premaxillary tooth plate; ATP = 
accessory tooth plate; VTP = vomerine tooth plate. 
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THE COMMERCIAL MARINE AND ESTUARINE TELEOST FISHES 

The commercial fishes sampled were from 60 species (Table I), belonging to 7 orders, 19 

families, and 41 genera that occur in marine and estuarine environments. The most representative 

families were Sciaenidae (14 species), Ariidae (9 species), and Carangidae (9 species).  

Table I. List of species collected. 

Family  Species Common name (English/Portuguese)
Elopidae Elops saurus Linnaeus, 1766 Ladyfish / Ubarana 
Megalopidae Megalops atlanticus Valenciennes, 1847 Tarpon / Camurupim 

Clupeidae Opisthonema oglinum (Lesueur, 1818) Atlantic thread herring / Sardinha-laje 
Sardinella brasiliensis (Steindachner, 1879) Brazilian sardinella / Sardinha-verdadeira 

Engraulidae Cetengraulis edentulus (Cuvier, 1829) Atlantic anchoveta / Boca-torta 

Lycengraulis batesii (Günther, 1868) Bates' sabretooth anchovy / Manjuba 

Ariidae Amphiarius rugispinis (Valenciennes, 1840) Softhead sea catfish  / Jurupiranga 
Aspistor quadriscutis (Valenciennes, 1840) Bressou sea catfish / Cangatã 
Bagre bagre  (Linnaeus, 1766) 
Cathorops agassizii (Eigenmann & Eigenmann, 1888) 
Cathorops spixii (Agassiz, 1829) 

Coco sea catfish  / Bandeirado 
Gaviota sea catfish / Uriacica-branco 
Mandango sea catfish / Uriacica-amarelo 

Notarius grandicassis (Valenciennes, 1840) Thomas sea catfish / Cambéu 
Sciades herzbergii (Bloch, 1794) 
Sciades parkeri  (Traill, 1832) 
Sciades proops (Valenciennes, 1840) 

Pemecou sea catfish / Guribu  
Gillbacker sea catfish / Gurijuba 
Crucifix sea catfish / Uritinga 
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Table 1 (Cont.) 
Batrachoididae Batrachoides surinamensis (Bloch & Schneider, 1801)  Pacuma toadfish / Pacamão 
Mugilidae Mugil curema Valenciennes, 1836  White mullet / Tainha-sajuba  

Mugil brevirostris Miranda Ribeiro, 1915 Shortnose mullet / Tainha-pitiu  
Mugil incilis Hancock, 1830  Parassi mullet / Tainha-urixoca  
Mugil liza Valenciennes, 1836 Lebranche mullet / Tainha-curimã 

Centropomidae Centropomus parallelus Poey, 1860  Fat snook / Camurim-branco  
Centropomus undecimalis (Bloch, 1792) Common snook / Camurim-flecha 

Priacanthidae Priacanthus arenatus Cuvier, 1829 Atlantic bigeye / Olho-de-vidro 
Pomatomidae Pomatomus saltatrix (Linnaeus 1766) Bluefish / Enchova 
Carangidae Caranx crysos (Mitchill, 1815) Blue runner / Guarajuba 

Caranx hippos (Linnaeus, 1766) Crevalle jack / Xaréu  
Chloroscombrus chrysurus (Linnaeus, 1766) Atlantic bumper / Palombeta  

Oligoplites saliens (Bloch, 1793) Castin leatherjacket / Tibiro  
Selene setapinnis (Mitchill, 1815) Atlantic moonfish / Peixe-galo 
Selene vomer (Linnaeus, 1758)  Lookdown / Peixe-galo  
Trachinotus carolinus (Linnaeus, 1766) Florida pompano / Pampo  
Trachinotus cayennensis Cuvier, 1832 Cayenne pompano / Pampo 
Trachinotus falcatus (Linnaeus, 1758) Permit / Pampo 

Lutjanidae Lutjanus jocu (Bloch & Schneider, 1801) Dog snapper / Carapitanga 

Lutjanus purpureus (Poey, 1860) Southern red snapper / Pargo-verdadeiro 
Lutjanus synagris (Linnaeus, 1758) Lane snapper / Ariacó  
Ocyurus chrysurus (Bloch, 1791) Yellowtail snapper / Gaiúba  

Lobotidae Lobotes surinamensis (Bloch, 1790) Atlantic tripletail / Crauaçu 
Gerreidae Diapterus rhombeus (Cuvier, 1829) Caitipa mojarra / Carapeba 
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Table 1 (Cont.) 

Haemulidae Conodon nobilis (Linnaeus, 1758) Barred grunt / Jiquiri-listrado 
Genyatremus luteus (Bloch, 1790) Torroto grunt / Peixe-pedra 

Sciaenidae Bairdiella goeldi Marceniuk, Molina, Caires, Rotundo, 
Wosiacki & Oliveira, 2019 
Cynoscion acoupa (Lacepède, 1801) 
Cynoscion leiarchus (Cuvier, 1830) 
Cynoscion microlepidotus (Cuvier, 1830) 
Cynoscion steindachneri (Jordan, 1889) 
Cynoscion virescens (Cuvier, 1830) 
Isopisthus parvipinnis (Cuvier, 1830) 
Larimus breviceps Cuvier. 1830 
Macrodon ancylodon (Bloch & Schneider, 1801) 
Menticirrhus americanus (Linnaeus, 1758) 
Menticirrhus littoralis  (Holbrook, 1847) 
Micropogonias furnieri (Desmarest, 1823) 
Nebris microps Cuvier, 1830 
Stellifer rastrifer (Jordan, 1889) 

Ground croaker / Cororoca 

Acoupa weakfish / Pescada-amarela  
Smooth weakfish / Pescada-branca  
Smallscale weakfish / Corvina-uçu  
Smalltooth weakfish / Juruapara  
Green weakfish / Corvina-cobra  
Bigtooth corvina / Curvitinga  
Shorthead drum / Pirucaia  
King weakfish / Pescada-gó  
Southern kingcroaker / Boca-de-rato 
Gulf kingcroaker / Papa-terra 
Whitemouth croaker / Cururuca 
Smalleye croaker / Amor-sem-olho 
Rake stardum / Cabeçudo-vermelho 

Trichiuridae Trichiurus lepturus Linnaeus, 1758 Largehead hairtail / Guaravira 
Scombridae Euthynnus alletteratus (Rafinesque, 1810) Little tunny / Bonito-pintado  

Scomberomorus brasiliensis Collette, Russo & Zavala-
Camin, 1978 

Serra Spanish mackerel / Serra 

Scomberomorus cavalla (Cuvier, 1829)  King mackerel / Cavala-verdadeira 
Achiridae Achirus achirus (Linnaeus, 1758) Drab sole/ Solha 
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DESCRIPTION OF THE SPECIES 

Order Elopiformes; Family Elopidae Valenciennes, 1847 

Elops saurus Linnaeus, 1766 (Fig. 5) 

Description: Elongated, laterally compressed body, covered with small cycloid scales; approximately 

100–115 scales on the lateral line; dorsal fin almost in the middle of the body with approximately 21–

25 rays; anal fin with approximately 14–17 rays; forked caudal fin. 

Order Elopiformes; Family Megalopidae Jordan & Gilbert, 1883 

Megalops atlanticus Valenciennes, 1847 (Fig. 6) 

Description: Elongated, moderately compressed body, covered with large cycloid scales; 

approximately 41–47 scales on the lateral line; dorsal fin with 13–16 rays, the latter being long in form 

of filament; anal fin with 22–25 rays; forked caudal fin. 
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 Figure 5. Elops saurus, 
37 cm Total length. 

 Figure 6. Megalops atlanticus, 
32.7 cm Standard length. 
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Order Clupeiformes; Family Clupeidae Cuvier, 1816 

Opisthonema oglinum (Lesueur, 1818) (Fig. 7) 

Description: Fusiform, moderately compressed body; pelvic fin with 7 branched rays; convex ventral 

profile; longer last ray of the dorsal fin; dark spot near the upper operculum that can be followed 

horizontally by smaller dark spots laterally aligned, or horizontal streaks; forked caudal fin. 

Sardinella brasiliensis (Steindachner, 1879) (Fig. 8) 

Description: Elongated, moderately compressed body; dorsal fin with 13–21 rays and anal fin with 

17–20 rays; pelvic fin with 8 branched rays; dark-blue back with silvery flanks and belly, usually with 

a fine gold streak separating the two areas; yellowish area next to the operculum with a small dark 

spot in the upper angle of the operculum; forked caudal fin. Possibly imported from southeastern 

Brazil. 
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Figure 7. Opisthonema oglinum, 
27.3 cm Total length. 

Figure 8. Sardinella brasiliensis, 
21 cm Total length. 
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Order Clupeiformes; Family Engraulidae Gill, 1861 

Cetengraulis edentulus (Cuvier, 1829) (Fig. 9) 

Description: Anterior part of the body moderately tall; pointed and prominent muzzle; fine, long, and 

numerous gill rakers (above 44); anal fin with 23–26 rays from the last rays of the dorsal fin; pelvic 

and anal fins covered with scales; yellowish caudal fin with blackened ray tips; forked caudal fin. 

Lycengraulis batesii (Günther, 1868) (Fig. 10) 

Description: Elongated body and conical head, with downward-tilted subterminal mouth, and wide 

well-spaced canine teeth; approximately 12–15 rakers on the lower branch of the first branchial arch; 

maxilla beyond the posterior margin of the eye socket, almost reaching the pre-operculum margin; 

anal fin with approximately 26–30 branched rays, and forked caudal fin usually pale yellow, and 

blackened tip rays. 
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Figure 9. Cetengraulis edentulus, 
14.9 cm Total length. 

Figure 10. Lycengraulis batesii, 
19 cm Total length. 
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Order Siluriformes; Family Ariidae Bleeker, 1858 

Amphiarius rugispinis (Valenciennes, 1840) (Fig. 11) 

Description: Three pairs of barbels (one maxillary and two mental); cephalic shield not extending to 

the eyes; pre-dorsal plate small, v-shaped; long occipital process, thinning to the pre-dorsal plate; 

absence of vomer-related tooth plate; accessory small tooth plates; first branchial arch with 14–17 

rakers, and second branchial arch with approximately 16–20 rakers; forked caudal fin; usually dark 

gray body and fins with sparse shades of white over the body.  

Aspistor quadriscutis (Valenciennes, 1840) (Fig. 12) 

Description: Three pairs of barbels (one maxillary and two mental); cephalic shield extending to the 

eyes; short occipital process with rounded tip; pre-dorsal plate wide, saddle-shaped (or butterfly-

shaped); presence of vomer-related tooth plate; long accessory tooth plate extending to the final 

region of the palate; forked caudal fin; generally greyish body with sparse shades of dark brown in the 

head; whitish ventral region; fresh specimens have yellowish mucus in the body. 
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Bagre bagre (Linnaeus, 1766)  (Fig. 13) 

Description: Two pairs of barbels (one maxillary and one mental), stripe-shaped flattened maxillary 

barbel; dorsal and pectoral fins with long serrated spines; anal fin with 32–35 rays; forked caudal fin; 

generally gray silver to bluish gray back, brightening to the flanks; fresh specimens present golden hue 

body and yellowish mucus. 

Cathorops agassizii (Eigenmann & Eigenmann, 1888) (Fig. 14a) 

Description: Body somewhat compressed and elongate; three pairs of barbels (one maxillary and two 

mental), with maxillary barbels hardly reaching base of pectoral-fin spine; internal mental barbel not 

reaching margin of gill membrane; eyes large, 4.7-7.1% of standard length; vomerine tooth plate 

absent; acessory tooth plates well separated and composed mostly of molariform teeth; dorsomedial 

groove of neurocranium long and broader on median portion; occipital process funnel-shaped, short, 

its posterior part considerably narrower than its base; in life, body generally grayish on back, with 

whitish belly and flanks. 
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Cathorops spixii (Agassiz, 1829) (Fig. 14b) 

Description: Anterior part of the body moderately tall; three pairs of barbels (one maxillary and two 

mental), with maxillary barbels reaching or surpassing base of pectoral-fin spine; internal mental 

barbel reaching margin of gill membrane; eyes small, 3.1-4.5% of standard length; vomerine tooth 

plate absent; acessory tooth plates well separated and composed mostly of molariform teeth; 

dorsomedial groove of neurocranium long and broader on median portion; occipital process funnel-

shaped,  moderately long, its posterior part considerably narrower than its base; dark brown to bluish 

black above and yellowish coloration on flanks and abdominal region in life. 

Notarius grandicassis (Valenciennes, 1840) (Fig. 15) 

Description: Three pairs of barbels (one maxillary and two mental), the maxillary reaches the base of 

the pectoral fins; the cephalic shield reaches the eyes; pre-dorsal plate small, v-shaped; second 

branchial arch with 17–19 rakers; very wide lateral cleithrum, with straight posterior region; occipital 

process of variable form, with a constriction in the base; presence of vomer-related tooth plates; long 

accessory tooth plates; forked caudal fin; grayish brown or yellowish brown back body with whitish 

flanks and ventral region; fresh specimens present yellowish mucus in the body. 
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Sciades herzbergii (Bloch, 1794) (Fig. 16) 

Description: Three pairs of barbels (one maxillary and two mental); pre-dorsal plate small, crescent-

shaped; palate teeth plates forming a U-shaped pattern; long maxillary barbels, reaching the pectoral 

fins; posterior nostrils connected to each other by a membrane (or fleshy furrow); forked caudal fin; 

generally grayish to dark brown body with whitish belly; flippers may be reddish. 

Sciades parkeri (Traill, 1832) (Fig. 17) 

Description: Three pairs of barbels (one maxillary and two mental); pre-dorsal plate shield-shaped, 

rounded and without anterior notch in anterior border; pre-dorsal plate larger than the occipital 

process; palate teeth plates forming a U-shaped pattern of 4 closely adjoined plates; long maxillary 

barbels, exceeding the pectoral fins; posterior nostrils not connected to each other by a membrane (or 

fleshy furrow); forked caudal fin; generally grayish blue to yellowish gray body, varying between 

yellow and orange, with golden yellow mucus covering the whole body; whitish ventral region. 

Sciades proops (Valenciennes, 1840) (Fig. 18) 

Description: Three pairs of barbels (one maxillary and two mental); pre-dorsal plate shield-shaped, 

with a notch in the anterior part where the posterior portion of the occipital process is housed, which 
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is short and pointy; premaxillary tooth plate thinned to the median region, and palate teeth plates 

forming a U-shaped pattern; maxillary barbels reaching the base of the pectoral fins; posterior nostrils 

not connected to each other by a membrane (or fleshy furrow); forked caudal fin; generally medium 

gray, bluish gray, or dark brown body back, whitening to the flanks; whitish pectoral and pelvic fins. 

Figure 11. Amphiarius 
rugispinis. Lateral view of the 
body (a), Dorsal view of the 
neurocranium (b), Premaxillary 
and accessory tooth plates (c). 
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Figure 12. Aspistor quadriscutis. Lateral view of the body (a), Dorsal view of the neurocranium (b), 
Premaxillary, vomerine and accessory tooth plates (c). 
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 Figure 13. Bagre bagre, 23 cm Total length. 
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Figure 14. Body in lateral view and head in dorsal view. (a) Cathorops agassizii, 22.6 cm Total length. (b) 
Cathorops spixii, 23.2 cm Total length.
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Figure 15. Notarius grandicassis. Lateral 
view of the body (a), Dorsal view of the 
head with occipital process moderately-
laterally compressed (b), Dorsal view of 
the body with laterally extended occipital 
process (c), Premaxillary, vomerine and 
accessory tooth plates (d). 
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Figure 16. Sciades herzbergii. Lateral view of the body (a), Dorsal view of the neurocranium (b), 
Premaxillary, vomerine and accessory tooth plates (c). 
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Figure 17. Sciades parkeri. Lateral view of the body (a), Dorsal view of the head (b), Premaxillary, vomerine 
and accessory tooth plates (c). 
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Figure 18. Sciades proops. Lateral view of the body (a), Dorsal view of the neurocranium (b), Premaxillary, 
vomerine and accessory tooth plates (c). 
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Order Batrachoidiformes; Family Batrachoididae Jordan, 1896 

Batrachoides surinamensis (Bloch & Schneider, 1801) (Fig. 19) 

Description: Elongated body, with small scales, thinning to the caudal fin; anterior dorsal fin with 3 

spines, and posterior dorsal fin with 27–29 rays; pectoral fin with 20–22 rays; presence of 2 spines in 

the operculum and 2 in the sub-operculum; round caudal fin; and brown body with dark irregular 

stripes on the head and flanks. 

 Figure 19. Batrachoides surinamensis, 34 cm Total length. 
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Order Mugiliformes; Family Mugilidae Jarocki, 1822 

Mugil curema Valenciennes, 1836 (Fig. 20) 

Description: Cylindrical, fusiform body with cycloid scales; 35–39 scales from the pectoral fin base to 

the caudal fin base; anal fin with 3 spines and 9–10 rays or 2 spines in adults, and 1 unbranched ray 

and 8 branched rays in juveniles; pectoral fin tip does not reach the vertical through the origin of the 

first dorsal-fin spine; forked caudal fin. 

Mugil brevirostris Miranda Ribeiro, 1915 (Fig. 21) 

Description: Cylindrical, slightly laterally compressed body, covered with ctenoid scales; 35–38 

(usually 36 or 37) scales from the pectoral fin base to the caudal fin base; anal fin with 3 spines and 9 

rays in adults, and 2 spines, 1 unbranched ray, and 9 branched rays in juveniles; pectoral fin tip reach 

or extending slightly beyond, the vertical through the origin of the first dorsal-fin spine; forked caudal 

fin, almost lunate. 
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Mugil incilis Hancock, 1830 (Fig. 22) 

Description: Cylindrical, fusiform robust body, with ctenoid scales; 41–44 scales from the base of the 

pectoral fin to the base of the caudal fin; anal fin with 3 spines and 9 rays in adults and 2 spines, 1 

unbranched ray and 9 branched rays in juveniles; pectoral fin tip does not reach the vertical through 

the origin of the first dorsal-fin spine; forked caudal fin. 

Mugil liza Valenciennes, 1836 (Fig. 23) 

Description: Elongated, fusiform body; cycloid scales; 29–36 scales from the pectoral fin base to the 

caudal fin base; anal fin with 3 spines and 8 rays in adults, and 1–2 spines and 8 rays in juveniles; 

pectoral fin tip does not reach the vertical through the origin of the first dorsal-fin spine; forked caudal 

fin; dark bluish back body, and silver lateral body; may have presence of dark longitudinal streaks 

through the center of the scales extending from the head to the caudal peduncle, being less evident in 

the lower half of the body, and disappearing in the ventral region of the body that is whitish.
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Figure 20. Mugil curema, 
26.5 cm Total length. 

Figure 21. Mugil 
brevirostris, 
23 cm Total length. 
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Figure 22. Mugil incilis, 
23.5 cm Total length. 

Figure 23. Mugil liza, 
33.7 cm Total length. 
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Order Perciformes; Family Centropomidae Poey, 1867 

Centropomus parallelus Poey, 1860 (Fig. 24) 

Description: Tall, compressed body covered with ctenoid scales; lateral line extending to hind margin 

of caudal fin; lower branch of the first branchial arch with 10–12 rakers; 79–92 lateral series scales 

between pectoral base and caudal fin base; second spine of the anal fin surpassing the third spine; 

forked caudal fin. 

Centropomus undecimalis (Bloch, 1792) (Fig. 25) 

Description: Elongated, short, moderately compressed body; lateral line extending to hind margin of 

caudal fin; lower branch of the first branchial arch with 7–8 rakers; 67–78 lateral series scales 

between pectoral base and caudal fin base; third spine of the anterior dorsal fin higher than the fourth 

when erect; second anal fin spine not larger than the third; forked caudal fin. 
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Figure 24. Centropomus 
parallelus,  
39.4 cm Total length. 

Figure 25. Centropomus 
undecimalis,  
40.3 cm Total length. 
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Order Perciformes; Family Priacanthidae Günther, 1859 

Priacanthus arenatus Cuvier, 1829 (Fig. 26) 

Description: Tall, laterally compressed body covered with small ctenoid scales; big eyes; pelvic fins 

attached to the body by a membrane; dorsal fin with 10 spines followed by approximately 13–15 rays; 

anal fin with 3 spines and 14–16 rays; caudal fin slightly emarginate to lunate. 

Order Perciformes; Family Pomatomidae Gill, 1863 

Pomatomus saltatrix (Linnaeus, 1766) (Fig. 27) 

Description: Elongated body, moderately compressed laterally and covered with cycloid scales; 

anterior dorsal fin with 7–8 low spines partially connected by a membrane, and higher posterior 

dorsal fin with 1 spine and 23–28 rays; anal fin with 2 spines and 23–28 rays; moderately forked 

caudal fin; pectoral fin base with a dark spot. 
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Figure 26. Priacanthus arenatus,  
29.5 cm Total length. 

Figure 27. Pomatomus saltatrix, 
38 cm Total length. 
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Order Perciformes; Family Carangidae Rafinesque, 1815 

Caranx crysos (Mitchill, 1815) (Fig. 28) 

Description: Elongated, moderately compressed body, covered with small cycloid scales; anterior 

dorsal fin with 8 spines, and posterior dorsal fin with 1 spine and 22–25 rays; two spines anterior to 

the anal fin, which has 1 spine and 19–21 rays; straight part of the lateral line with 46–56 shields; 

forked caudal fin. 

Caranx hippos (Linnaeus, 1766) (Fig. 29) 

Description: Elongated, tall body, moderately compressed laterally, covered with small cycloid scales; 

rounded muzzle; presence of two black spots, one in the operculum, at the level of the eye and another 

oval in the antero-inferior region of the pectoral fin; anterior dorsal fin with 8 spines, and posterior 

dorsal fin with 1 spine and 19–21 rays; two spines anterior to the anal fin, which has 15–17 rays; 

straight part of the lateral line with 23–36 shields; forked caudal fin. 

Chloroscombrus chrysurus (Linnaeus, 1766) (Fig. 30) 

Description: Oval, compressed body, tall in the central region, with ventral profile more convex than 

the back; small cycloid scales; anterior dorsal fin with 8 spines, and second fin with 1 spine and 25–28 
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rays; two spines anterior to the anal fin, which has 1 spine and 25–28 rays; forked caudal fin; presence 

of two black spots, one in the upper part of the operculum and other in the upper end of the caudal 

peduncle; straight part of the lateral line (mainly over caudal peduncle) with 5-15 small shields; 

forked caudal fin, with upper lobe greater than lower lobe. 

Oligoplites saliens (Bloch, 1793) (Fig. 31) 

Description: Elongated, compressed body, covered with small scales; lower maxilla with very convex 

profile; premaxilla with 1 row of teeth; approximately 4–7 rakers on the upper branch and 

approximately 17–20 rakers on the lower branch of the first branchial arch, with total number of 

rakers of approximately 21–27; dorsal fin with 4 spines followed by 1 spine and 20–21 rays; lateral 

line without shields; forked caudal fin. 

Selene setapinnis (Mitchill, 1815) (Fig. 32) 

Description: Tall, laterally compressed body; curved head profile (close to the eyes); dorsal fin with 4 

spines followed by 1 spine and approximately 16–19 rays; short first rays in dorsal and anal fins, not 

forming pronounced lobes; dark spot on the upper caudal peduncle; forked caudal fin. 
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Selene vomer (Linnaeus, 1758) (Fig. 33) 

Description: Very tall, laterally compressed body; straight head profile (close to the eyes); anterior 

rays of the dorsal and anal fins forming long lobes; forked caudal fin; juveniles exhibiting prolonged 

spines in the pelvic fin. 

Trachinotus carolinus (Linnaeus, 1766) (Fig. 34) 

Description: Moderately tall body with small cycloid scales; dorsal fin with 4 spines followed by 1 

spine and approximately 22–27 rays; anal fin with 20–24 rays; forked caudal fin. 

Trachinotus cayennensis Cuvier, 1832 (Fig. 35) 

Description: Moderately tall, elongated body covered with small cycloid scales; dorsal fin with 5 

spines, followed by 1 spine and approximately 26–29 rays; anal fin with 23–27 rays; moderately 

forked caudal fin, with large lobes. 

Trachinotus falcatus (Linnaeus, 1758) (Fig. 36) 

Description: Tall, compressed body covered with small cycloid scales; dorsal fin with 5 spines 

followed by 1 spine and approximately 17–21 rays; falcate anal fin with 16–19 rays; forked caudal fin. 
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Figure 28. Caranx crysos, 
28 cm Total length. 

Figure 29. Caranx hippos, 
41.8 cm Total length. 
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Figure 30. Chloroscombrus chrysurus, 26.5 cm Total length. 
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Figure 31. Oligoplites saliens, 34.5 cm Total length. 
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Figure 32. Selene setapinnis, 38 cm Total length. 
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Fi
 
gure 33. Selene vomer, 10 cm T otal length. 
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Figure 34. Trachinotus carolinus, 27.5 cm Total length. 
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Figure 35. Trachinotus cayennensis, 23.9 cm  Standard length. 
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Figure 36. Trachinotus falcatus, 13 cm Standard length. 
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Order Perciformes; Family Lutjanidae Gill, 1861 

Lutjanus jocu (Bloch & Schneider, 1801) (Fig. 37) 

Description: Dorsal fin with 10 spines followed by 13–14 rays; pectoral fin with 16–17 rays, and anal 

with 3 spines and 8 rays; whitish triangular-shaped stripe below the eye and a series of bluish points 

that extend from the upper maxilla to the operculum edge; emarginated caudal fin. 

Lutjanus purpureus (Poey, 1866) (Fig. 38) 

Description: Dorsal fin with 10 spines and 13–14 rays; pectoral fin with 17 rays; anal fin with 3 

spines followed by 8 rays (sometimes 9 rays); small dark spot on the upper region of the pectoral fin 

base; lunate caudal fin with greater upper lobe; body deep red on back and upper side, lower sides and 

belly rosy, with a silver sheen; the specimen sampled had a cut in the lower lobe of the caudal fin made 

by fishers for marking. 
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Lutjanus synagris (Linnaeus, 1758) (Fig. 39) 

Description: Dorsal fin with 10 spines and 12 rays (rarely 11 or 13 rays); anal fin with 3 spines and 8 

rays (rarely 9 rays); evident black spot above the lateral line and below the first rays of the dorsal fin; 

presence of dark and diffuse vertical stripes, and approximately 7–10 yellowish horizontal streaks on 

the body; emarginated, slightly forked caudal fin.  

Ocyurus chrysurus (Bloch, 1791) (Fig. 40) 

Description: Dorsal fin with 10 spines and 12–13 rays; anal fin with 3 spines and 8–9 rays; presence 

of scales on the dorsal and anal fins; irregular yellow spots on the back and yellowish longitudinal 

streak from the muzzle to the caudal peduncle, widening in the caudal fin; forked caudal fin, with well-

developed lobes; the specimen sampled had a cut in the upper lobe of the caudal fin made by fishers 

for marking. 
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Figure 37. Lutjanus jocu, 
25.5 cm Total length. 

Figure 38. Lutjanus purpureus, 
46 cm Standard length. 
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Figure 39. Lutjanus synagris, 
37 cm Total length. 

Figure 40. Ocyurus chrysurus, 
33 cm Standard length. 
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Order Perciformes; Family Lobotidae Gill, 1861 

Lobotes surinamensis (Bloch, 1790) (Fig. 41) 

Description: Tall, compressed body; pre-operculum margin with sharp spines; rounded dorsal, 

caudal, and anal fins; anterior part of the dorsal fin formed by 12 spines, and posterior part by 15–17 

rays; anal fin with 3 spines and 11 rays.  

Order Perciformes; Family Gerreidae Bleeker, 1859 

Diapterus rhombeus (Cuvier, 1829) (Fig. 42) 

Description: Moderately high, compressed body; serrated pre-operculum lower margin; 16–18 rakers 

on the lower branch of the first branchial arch; concave lower region of the head; anal fin with 2 spines 

and 9 rays; dorsal and anal fins with a scaly sheath at the base that partially or fully covers the spines 

and rays when lowered; forked caudal fin. 
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Figure 41. Lobotes surinamensis, 44.6 cm Total length. 
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Figure 42. Diapterus rhombeus, 20 cm Total length. 
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Order Perciformes; Family Haemulidae Gill, 1885 

Conodon nobilis (Linnaeus, 1758) (Fig. 43) 

Description: Moderately elongated body covered with ctenoid scales; two pores and a median groove 

on chin; serrated pre-operculum margin; dorsal fin with 11 spines and 12–14 rays, and anal fin with 3 

spines followed by approximately 7–8 rays; 7–8 vertical dark-brown streaks on flanks; moderately 

truncated caudal fin. 

Genyatremus luteus (Bloch, 1790) (Fig. 44) 

Description: Moderately oval, tall body, covered with ctenoid scales; small and terminal mouth; two 

pairs of pores, but no median groove on chin; serrated pre-operculum; thick dorsal fin spines; anterior 

dorsal fin with 13 spines, and posterior dorsal fin with 12 rays; elongated second spine of the anal fin; 

emarginated caudal fin, almost lunate. 
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Figure 43. Conodon nobilis, 21.5 cm Total length. 
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Figure 44. Genyatremus luteus, 28 cm Total length. 
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Order Perciformes; Family Sciaenidae Cuvier, 1829 

Bairdiella goeldi Marceniuk, Molina, Caires, Rotundo, Wosiacki & Oliveira, 2019 (Fig. 45) 

Description: Moderately tall, compressed body, ctenoid scales in the body and top of the head, and 

cycloid scales on infraorbital (anteriorly); eyes large, with orbital diameter larger than 8% of standard 

length; chin with five pores, with one central smaller, oval, and two pores on each side; serrated pre-

operculum, with more developed angle spines; anterior dorsal fin with 10–11 spines, and posterior 

dorsal fin with 1 spine and approximately 20–24 rays; anal fin with 2 spines and 7–9 rays, being the 

second spine longer; truncate, slightly rounded, or lanceolate caudal fin; dark, diffuse horizontal 

streaks on the sides of the body. 

Cynoscion acoupa (Lacepède, 1801) (Fig. 46) 

Description: Short, elongated body, slightly compressed laterally; ctenoid scales in the body and 

cycloid scales in the head; anterior dorsal fin with 10 spines, and posterior dorsal fin with 1 spine and 

approximately 17–22 rays; anal fin with 2 spines and 7–8 rays; rhomboid, doubly emarginated caudal 

fin. 
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Cynoscion leiarchus (Cuvier, 1830) (Fig. 47) 

Description: Elongated, moderately short, laterally compressed body, covered with small cycloid 

scales; pectoral fin with approximately 17–19 rays; anterior dorsal fin with 10 spines, and posterior 

dorsal fin with 1 spine and 20–25 rays; anal fin with 2 spines and 10–12 rays; weakly lanceolate 

caudal fin in juvenile specimens, and truncated caudal fin in adults.  

Cynoscion microlepidotus (Cuvier, 1830) (Fig. 48) 

Description: Elongated, moderately compressed body, covered with small cycloid scales; pectoral fin 

with 18–21 rays; anterior dorsal fin with 10 spines, and posterior dorsal fin with 1 spine and 

approximately 22–25 rays; anal fin with 2 spines and 8–10 rays; rhomboid caudal fin; intense dark in 

mandible tip. 

Cynoscion steindachneri (Jordan, 1889) (Fig. 49) 

Description: Elongated, moderately compressed body, covered with ctenoid scales; pectoral fin 

shorter than the pelvic fin; anterior dorsal fin with 10 spines, and posterior dorsal fin with 1 spine and 

approximately 19–24 rays; anal fin with 2 spines and 9–12 rays; rhomboid caudal fin; orangish mouth 
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interior; unlike other species of the Cynoscion genus analyzed, it presents small teeth without large 

canines; the specimen sampled had a cut in the anal fin made by fishers for marking. 

Cynoscion virescens (Cuvier, 1830) (Fig. 50) 

Description: Very elongated, short body, covered with small cycloid scales; anterior dorsal fin with 10 

spines, and posterior dorsal fin with 1 spine and approximately 22–25 rays; anal fin with 2 spines and 

8–10 rays; rhomboid, doubly emarginated caudal fin.  

Isopisthus parvipinnis (Cuvier, 1830) (Fig. 51) 

Description: Elongated, laterally compressed body, covered with small cycloid scales; anterior dorsal 

fin with approximately 7–8 spines, and posterior dorsal fin with 1 spine and 18–20 rays; anal fin with 

1 spine and 16–20 rays; anterior dorsal fin well separated from the posterior fin; truncated caudal fin; 

presence of a dark oval spot at the base of the pectoral fin. 

Larimus breviceps Cuvier. 1830 (Fig. 52) 

Description: Tall, robust, short body; large ctenoid scales in the body and top of the head and cycloid 

scales in the lateral region of the head; big tilted mouth; approximately 28–36 rakers in the first 
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branchial arch; anterior dorsal fin with 10 spines, and posterior dorsal fin with 1 spine and 

approximately 26–29 rays; anal fin with 2 spines followed by 6–7 rays; rhomboid caudal fin.  

Macrodon ancylodon (Bloch & Schneider, 1801) (Fig. 53) 

Description: Elongated, short body, moderately compressed laterally, covered with small cycloid 

scales; anterior dorsal fin with 10 spines, and posterior dorsal fin with 1 spine and approximately 27–

29 rays; anal fin with 2 spines and 8–9 rays; arrow-shaped canine teeth; pointy spear-shaped caudal 

fin.  

Menticirrhus americanus (Linnaeus, 1758) (Fig. 54) 

Description: Moderately elongated, short, and slightly compressed body, covered with small ctenoid 

scales; scales of the thorax region with the same size as the scales on the rest of the body; presence of a 

single short, rigid barbell below the lower maxilla; pectoral fin with great widening, and tip of the first 

rays reaching near the spines of the dorsal fin; anterior dorsal fin with 10 spines, and posterior dorsal 

fin with 1 spine and approximately 22–26 rays; anal fin with 1 spine and approximately 6–8 rays; S-

shaped caudal fin. 
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Menticirrhus littoralis (Holbrook, 1847) (Fig. 55) 

Description: Elongated, short, slightly compressed body, covered with small ctenoid scales; scales on 

the thorax smaller than the scales on the rest of the body; presence of a single short, rigid barbell 

below the lower maxilla; pectoral fin with small widening, and tip of the first rays distant from the 

spines of the dorsal fin; anterior dorsal fin with approximately 10–11 spines, and posterior dorsal fin 

with 1 spine and approximately 19–26 rays; anal fin with 1 spine and approximately 6–8 rays; S-

shaped caudal fin. 

Micropogonias furnieri (Desmarest, 1823) (Fig. 56) 

Description: Elongated, moderately tall, laterally compressed body; ctenoid scales on the body and 

top of the head, and cycloid scales on the rest of head; serrated pre-operculum; anterior dorsal fin with 

10 spines, and posterior dorsal fin with 1 spine and approximately 26–30 rays; anal fin with 2 spines 

and 7–9 rays; several oblique dark streaks extending to the median region of the body, below the 

lateral line; doubly emarginated, or lanceolate caudal fin. 
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Nebris microps Cuvier, 1830 (Fig. 57) 

Description: Elongated, moderately short, laterally compressed body, covered with small cycloid 

scales; very small eyes and large mouth, with maxilla surpassing the eye socket; anterior dorsal fin 

with 8 spines, and posterior dorsal fin with approximately 31–33 rays; anal fin with 2 spines and 9–10 

rays; asymmetrically rhomboid caudal fin. 

Stellifer rastrifer (Jordan, 1889) (Fig. 58) 

Description: Oblong, moderately compressed body, covered with ctenoid scales, except the top of the 

head, which has cycloid scales; chin with 6 pores; pre-operculum with spines at the angle; anterior 

dorsal fin with approximately 10–12 spines, and posterior dorsal fin with 1–2 spines and 21–23 rays; 

anal fin with 2 spines and 8–9 rays; second spine of the anal fin not thin; rhomboid caudal fin.  
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Figure 45. Bairdiella goeldi, 20.5 cm Total length. 
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Figure 46. Cynoscion acoupa, 78.8 cm Total length.



77 

Figure 47. Cynoscion leiarchus, 30.1 cm Total length. 
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Figure 48. Cynoscion microlepidotus, 38.5 cm Total length.
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Figure 49. Cynoscion steindachneri, 75.5 cm Total length. 
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Figure 50. Cynoscion virescens, 75 cm Total length. 
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Figure 51. Isopisthus parvipinnis, 19.7 cm Total length. 
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Figure 52. Larimus breviceps, 18 cm Total length.
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Figure 53. Macrodon ancylodon, 31.5 cm Total length. 
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Figure 54. Menticirrhus 
americanus,  
25 cm Total length. 

Figure 55. Menticirrhus 
littoralis,  
28.3 cm Total length. 
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Figure 56. Micropogonias furnieri, 36.8 cm Total length. 
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Figure 57. Nebris microps, 39.5 cm Total length. 
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Figure 58. Stellifer rastrifer, 13.3 cm Total length. 
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Order Perciformes; Family Trichiuridae Rafinesque, 1810 

Trichiurus lepturus Linnaeus, 1758 (Fig. 59) 

Description: Very elongated, laterally compressed body, with sharp tail; long dorsal fin with 3 spines 

and 130–135 rays; reduced anal fin with separated spines; absence of pelvic and caudal fins.  

Figure 59. Trichiurus lepturus, 69.4 cm Total length. 
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Order Perciformes; Family Scombridae Rafinesque, 1815 

Euthynnus alletteratus (Rafinesque, 1810) (Fig. 60) 

Description: Elongated body, with presence of small cycloid scales only in the corselet region; 

anterior dorsal fin with approximately 15–16 spines, and posterior dorsal fin with 12–13 rays and 8 

posterior finlets; anal fin followed by 7 finlets; pectoral fin extending beyond the area with no scales 

(area outside the corselet); dark oblique wavy streaks on the back, and dark spots between the 

pectoral and pelvic fins; forked, slightly lunate caudal fin. 

Scomberomorus brasiliensis Collette, Russo & Zavala-Camin, 1978 (Fig. 61) 

Description: Elongated, laterally compressed body; first branchial arch with approximately 11–16 

rakers; anterior dorsal fin with 17–19 spines, and posterior dorsal fin with 15–19 rays and 8–10 

posterior finlets; anal fin with 16–20 rays and 7–10 posterior finlets; strongly forked caudal fin; 

curved lateral line in the median part of the body; presence of brown spots on the back and flanks. 

Scomberomorus cavalla (Cuvier, 1829) (Fig. 62) 

Description: Elongated, laterally compressed body; first branchial arch with approximately 6–11 

rakers; anterior dorsal fin with 13–19 spines, and posterior dorsal fin with 13–18 rays and 8–10 
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posterior finlets; anal fin formed by 15–20 rays and 8–10 posterior finlets; lateral line with an abrupt 

drop in the region below the posterior dorsal fin; forked, slightly lunate caudal fin; juveniles 

presenting round bronze spots in the lateral region of the body. 

Figure 60. Euthynnus alletteratus, 37 cm Standard length. 
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Figure 61. Scomberomorus brasiliensis, 49 cm Standard length. 

 Figure 62. Scomberomorus cavalla, 41.5 cm Standard length. 
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Order Pleuronectiformes; Family Achiridae Rafinesque, 1815 

Achirus achirus (Linnaeus, 1758) (Fig. 63) 

Description: Oval body with small eyes and colour pattern on the right side; dorsal fin with 59–68 rays; 

ocular-side pectoral fin with 3–4 rays; interbranchial septum pierced by a foramen. 

Figure 63. Achirus achirus, 30.5 cm Total length. Lateral view of the body (a), interbranchial septum pierced 
by a foramen in dorsoposterior position (red arrow) (b). 
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SPECIES NOT COLLECTED IN THE PRESENT STUDY 

Several conditions may affect the capturing of aquatic species, which makes it difficult to market 

them. Seasonality, migratory behavior, moon phases, and tidal variation are conditions that alter the 

distribution and density of fish species (Rozas & Minello 1997, Godefroid et al. 2003). Finding greater 

variety of species in fish markets is also difficult because the trade of fishes concentrates on certain 

group of species. According to Almeida (2009), the trade of marine fishes in the state of Maranhão is 

concentrated in species of the families Sciaenidae and Ariidae. 

Few studies evaluated marine and estuarine fishes of the Upaon-Açu Island (Martin-Juras et al. 

1987, Castro 1997, 2001, Piorski et al. 2009, Silva et al. 2018). More comprehensive studies on the 

Maranhão coast were carried out by Almeida et al. (2007), who reported 91 marine and estuarine 

Teleost fish species with economic potential, with predominance of species of the Sciaenidae family 

(12 species). This result confirms the fish family diversity found in the present study. Studies involving 

large numbers of fish species, with taxonomic surveys of large groups usually evaluate sampling times 

and collection methods. Moreover, the results of a sampling are dependent on the techniques adopted, 

the researcher's ability to collect the data and identify the fishes in the study area, the sampling time, 
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and the historical composition of fauna, which may vary (Silveira et al. 2010). In table 2 were listed 

species of medium to low economic value cited for Upaon-Açu Island and not related in the present 

study. 

Table 2. Species of medium to low economic value cited for Upaon-Açu Island. 

Family Species Common name (English / Portuguese) Cited by 

Albulidae Albula vulpes (Linnaeus, 1758) Bonefish / Ubarana-focinho-de-rato A 

Clupeidae Lile piquitinga  (Schreiner & Miranda 
Ribeiro, 1903) 

Atlantic piquitinga / Pititinga A, L 

Rhinosardinia amazonica 
(Steindachner, 1879)  

Amazon spinejaw sprat / Sardinha de 
serra  

A, B, C, F, G 

Pristigasteridae Odontognathus mucronatus 
Lacepède, 1800 

Guiana longfin herring / Sardinha-
dentuça  

I 

Pellona castelnaeana Valenciennes, 1847 Amazon pellona / Sardinhão F, G, L 
Pellona flavipinnis (Valenciennes, 1837) Yellowfin river pellona / Sardinha-

dourada  
A, B, F, G 

Pellona harroweri  (Fowler, 1917) American coastal pellona / Sardinha G, I 

Engraulidae Anchovia clupeoides  (Swainson, 1839) 
Anchoa spinifer (Valenciennes, 1848) 

Zabaleta anchovy / Sardinha gulelê   
Spicule anchovy / Manjuba-vermelha 

A, B, C, F, G 
A, B, F, G, J, L 

Anchoviella lepidentostole (Fowler, 1911) Broadband anchovy / Manjuba I 
Lycengraulis grossidens (Spix & Agassiz, 
1829)  

Atlantic sabretooth anchovy / Manjuba A, C, F, G 
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Table 2 (Cont.) 
Pterengraulis atherinoides (Linnaeus, 
1766)  

Wingfin anchovy / Sardinha de gato A, B, C, J 

Ariidae Amphiarius phrygiatus (Valenciennes, 
1840) 

Kukwari sea catfish / Bagre E 

Bagre marinus (Mitchill, 1815) Gafftopsail sea catfish / Bandeirado E 
Cathorops arenatus  (Valenciennes, 1840) Yellow sea catfish / Uriacica-amarelo M 

Sciades couma (Valenciennes, 1840)  Couma sea catfish / Bagre catinga  A, B, E, F, G 

Sciades passany (Valenciennes, 1840) Passany sea catfish / Bagre E 
Carangidae Alectis ciliaris (Bloch, 1787) African pompano / Galo-do-alto D 

Caranx latus Agassiz, 1831  Horse-eye jack / Xaréu  A, B, C, D, F, G, J, 
L 

Hemicaranx amblyrhynchus  (Cuvier, 
1833)  

Bluntnose jack / Xixarro A, B, C 

Oligoplites palometa (Cuvier, 1832) Maracaibo leatherjacket / Tibiro 
amarelo 

A, B, C, F, G, L 

Oligoplites saurus (Bloch & Schneider, 
1801) 

Leatherjacket / Tibiro branco A, B, C, F, G, I, J 

Selar crumenophthalmus (Bloch, 1793) 
Seriola dumerili (Risso, 1810) 
Seriola lalandi Valenciennes, 1833 
Trachurus lathami Nichols, 1920 

Bigeye scad / Chicharro 
Greater amberjack / Olho-de-boi 
Yellowtail amberjack / Olhete 
Rough scad / Xixarro 

F, G 
F, G 
F, G 
F, G 

Lutjanidae Lutjanus alexandrei Moura & Lindeman, 
2007 

Brazilian snapper / Baúna de fogo  H 
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Table 2 (Cont.) 
Lutjanus analis (Cuvier, 1828) Mutton snapper / Cioba D, F, G 
Lutjanus cyanopterus (Cuvier, 1828) Cubera snapper / Caranha D 

Gerreidae Irish mojarra / Carapeba I 
Silver mojarra / Escrivão A, B, C 

Jenny mojarra / Escrivão A, B, C 

Flagfin mojarra / Escrivão A, B, C 

Diapterus auratus Ranzani, 1842 
Eucinostomus argenteus Baird & Girard, 
1855 
Eucinostomus gula (Quoy & Gaimard, 
1824) 
Eucinostomus melanopterus  
(Bleeker, 1863) 
Eugerres brasilianus (Cuvier, 1830) Brazilian mojarra / Carapeba-listrada A, B, F, G 

Haemulidae Haemulon plumierii (Lacepède, 1801) F, G 
Haemulopsis corvinaeformis  
(Steindachner, 1868)  

A, B, C, F, G 

Orthopristis ruber (Cuvier, 1830) 

White grunt / Biquara 
Roughneck grunt / Jiquiri-branco 

Corocoro grunt / Cororoca A, B, C, F, G 
Sciaenidae Cynoscion jamaicensis (Vaillant & Bocourt, 

1883)  
Jamaica weakfish / Goete F, G, L 

Stellifer brasiliensis (Schultz, 1945) Stardrum / Cabeçudo Little croaker  A, B, F, G, J  
Stellifer microps (Steindachner, 1864) Smalleye stardrum / Cabeçudo I 
Stellifer naso (Jordan, 1889) 
Stellifer stellifer (Bloch, 1790)  

Naso Stardrum  / Cabeçudo-preto  
Little croaker / Cabeçudo-vermelho 

A, B, C, F, G, J 
A, B, F, G 

Polynemidae Polydactylus virginicus (Linnaeus, 1758) Barbu / Barbudo A, B, J 
Ephippidae Chaetodipterus faber (Broussonet, 1782) Atlantic spadefish / Paru A, B, C, F, G, I, J, L 
Scombridae Auxis thazard (Lacepède, 1800) F, G 

Sarda sarda (Bloch, 1793) 
Frigate tuna / Bonito-cachorro 
Atlantic bonito / Bonito-listrado F, G 
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Table 2 (Cont.) 
Stromateidae Peprilus crenulatus Cuvier, 1829 Harvestfish / Arriba-saia K 

Achiridae Achirus lineatus (Linnaeus, 1758) Lined sole / Solha  I, L 

Trinectes cf. paulistanus (Miranda Ribeiro, 
1915) 

Slipper sole / Solha A, B, C 

Legend: A = Martin-Juras et al. (1987), B = Castro (1997), C = Castro (2001), D = Rosa & Rocha (2001), E = Acero 

(2003), F = Almeida et al. (2007), G = Almeida (2009), H = Moura & Lindeman (2007), I = Piorski et al. (2009), J = 

Castro et al. (2010), K = Marceniuk et al. (2016), L = Silva et al. (2018), M = Santana et al. (in press). 
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FISHERY COMMODITIES AND FISH FRAUD 

The main factors causing difficulties for for the lay public to identify the fish species to be 

purchased are the similar external morphology, similar common names of the species, and commercial 

fraud committed by merchants or industries of fish products. According to Barbosa (2015), cases of 

fraud in the marketing of fishes and by-products are usually related to the main commodity species. 

Below are of the main commercial species of the Clupeidae, Mugilidae, Lutjanidae, and Sciaenidae 

families, compared to similar species. For the species that were not found in the present study and that 

have been reported in the region, the comparisons were made based on the illustrated guides and 

identification keys proposed by Anderson (2003), Chao (2003), Munroe & Nizinski (2003), Nizinski & 

Munroe (2003), Menezes et al. (2015). 

Sardinella brasiliensis (Steindachner, 1879) 

Sardinella brasiliensis is one of the main fish species in Brazil, which is sold fresh, and canned in 

the country. It occurs in the western Atlantic Ocean, from Rio de Janeiro to Argentina (Menezes 2003), 

and is fished mainly on the south-central coast of Brazil, in the states of Rio de Janeiro and Santa 

Catarina (Cergole & Dias-Neto 2011, Soares et al. 2011) and exported to several states of Brazil. The 
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common name of this species is Sardinha-verdadeira (Brazilian sardinella) because it is the main 

species of the Clupeidae family marketed in Brazil (Dias-Neto & Dornelles 1996, Barone et al. 2017). S. 

brasiliensis differs from species of the Engraulidae family because its mouth opening does not exceed 

the eye socket, and it presents abdominal shields; and from species of the Clupeidae family in the 

study area (except Sardinella aurita) because it has 8 branched rays in the pelvic fin, a dark spot on the 

top of the operculum, and the last ray of the dorsal fin without filament, whereas Opisthonema oglinum 

presents this filament. No concise data for the differentiation between Sardinella brasiliensis and 

Sardinella aurita by morphological analysis are found. Some authors attempted to differentiate these 

species based on the number and shape of lower branch rakers of the branchial arch (Whitehead 

1985; Munroe & Nizinski 2003); however, this is still a controversy among researchers (Szpilman 

2000). Thus, further studies based on traditional taxonomy, and genetic studies are needed. 

Mugil curema Valenciennes, 1836 and Mugil brevirostris Miranda Ribeiro, 1915 

 Identification of species of the Mugilidae family through morphological characters is difficult due 

to their great similarity in external morphology. Menezes et al. (2010) emphasized problems in 

identifying Tainhas (Mullets) of the western south Atlantic. The Tainha-sajuba (White mullet; Mugil 
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curema), and Tainha-pitiu (Shortnose mullet; Mugil brevirostris) are the most sought Mullets species 

by consumers at fish markets of the Upaon-Açu Island. According to Menezes et al. (2015), the use of 

the name Mugil gaimardianus Desmarest, 1831 should be avoided, as the holotype of the species was 

apparently lost, and the name Mugil brevirostris Miranda Ribeiro, 1915 should be used instead for 

Mugil species that are found in the western Atlantic and has pectoral fin reaching or exceeding the 

vertical line from the anterior dorsal fin.  

Lutjanus purpureus (Poey, 1867) 

 The common name Pargo-verdadeiro, or Vermelho (Southern Red Snapper) is commercially 

associated with this species, which has greater economic value than other Lutjanidae species present 

in the region. These names are often used by traders referring to any Lutjanus species, causing 

confusion for the consumer who search for the L. purpureus species. L. purpureus can be distinguished 

from Lutjanus alexandrei because it presents no white vertical streaks on the sides of the body, and L. 

alexandrei presents six. L. purpureus differs from Lutjanus analis because L. analis presents bluish 

streaks on the face, or dark rounded spot above the lateral line and below the first rays of the dorsal 

fin. L. purpureus differs from Lutjanus buccanella because it presents shorter muzzle and does not have 
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yellow-orange back of the caudal peduncle and upper lobe of the caudal fin as L. buccanella. L. 

purpureus differs from Lutjanus cyanopterus because it presents anchor-shaped palate teeth and 

lunate caudal fin, whereas L. cyanopterus presents pyramid-shaped palate teeth and truncate, slightly 

emarginated caudal fin. L. purpureus differs from Lutjanus jocu because it presents no bluish streak 

and triangular whitish spot below the eye as L. jocu. L. purpureus differs from Lutjanus vivanus because 

it presents a small dark spot at the base of the pectoral fin, and 16–19 scales in an oblique series 

between the lateral line and the beginning of the anal fin, whereas L. vivanus presents no dark spot at 

the base of the pectoral fin, and 21–23 scales in an oblique series between the lateral line and the 

beginning of the anal fin. L. purpureus differs from Rhomboplites aurorubens because it has 10 spines 

and approximately 13–14 rays in the dorsal fin, whereas R. aurorubens has 12–13 spines and 10–12 

rays in the dorsal fin. 

Cynoscion acoupa (Lacepède, 1801) 

 The species Cynoscion acoupa is called pescada-amarela (Acoupa Weakfish) in Brazil, and has the 

highest commercial value among species of the Sciaenidae family in the Upaon-Açu Island. Its meat has 

high quality, and its swim bladder has high value in the international market as raw material for the 
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preparation of emulsifiers and clarifiers (Wolff et al. 2000, Almeida et al. 2016). C. acoupa differs from 

all Cynoscion spp. in the study area because it has cycloid scales on the head (soft to the touch), and 

ctenoid scales on the body (spiny to the touch). C. acoupa differs from Macrodon ancylodon because it 

presents no arrow-shaped canine teeth, whereas M. ancylodon has arrow-shaped canine teeth. 

The morphological differences found between commercial fishes are important to prevent fish 

fraud. Classical taxonomy, based on identification of species through morphology is still the most 

accessible identification tool.  

The use of molecular taxonomy combined with data from classical taxonomy has been important 

in recent years for problematic cases of identification of species. Marketing globalization of fish has 

increased the possibility of unintentional misrepresentation, and fraud in the discrimination of 

species; thus, further studies and development of methodologies capable of distinguishing different 

fish species are necessary (Chaguri 2013), especially in regions with a strong fishing tradition having 

fish species that can be easily confused, as the North, and Northeast coast of Brazil. 
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