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Original article

Revision of Bairdiella (Sciaenidae: Perciformes) from the western South 
Atlantic, with insights into its diversity and biogeography 

Alexandre Pires Marceniuk1,2, Eduardo Garcia Molina3, Rodrigo Antunes Caires4, 
Matheus Marcos Rotundo5, Wolmar Benjamin Wosiacki 1, Claudio Oliveira2

The sciaenid genus Bairdiella comprises a group of relatively small fishes found in inshore waters and estuaries of the 
western Atlantic and eastern Pacific. Despite recent analyses of the phylogenetic relationships of Bairdiella, there has been 
no comprehensive revision of the alpha taxonomy of the species of the genus. Bairdiella ronchus from the western Atlantic, 
has a complex taxonomic history, with four junior synonyms recognized. Based on morphological and molecular evidence, 
this study indicates that B. ronchus represents a species complex. The species is therefore redescribed and its geographic 
range is redefined. Bairdiella veraecrucis, which is currently recognized as a junior synonym of B. ronchus, is revalidated, 
and a new species of the genus is described from the Atlantic coast of Brazil. Finally, inferences are made on the diversity and 
biogeography of the B. ronchus species complex. 
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O gênero Bairdiella compreende um grupo de peixes relativamente pequenos encontrados em águas costeiras e estuários 
do Atlântico ocidental e leste do Pacífico. Apesar das análises recentes das relações filogenéticas de Bairdiella, não houve 
revisão abrangente da taxonomia alfa das espécies do gênero. Bairdiella ronchus, do Atlântico ocidental, tem uma história 
taxonômica complexa, com quatro sinônimos juniores reconhecidos. Baseado em evidências morfológicas e moleculares, 
este estudo indica que B. ronchus representa um complexo de espécies. A espécie é, portanto, redescrita e seu alcance 
geográfico é redefinido. Bairdiella veraecrucis, atualmente reconhecida como sinônimo júnior de B. ronchus, é revalidada, 
e uma nova espécie do gênero é descrita na costa atlântica do Brasil. Finalmente, inferências são feitas sobre a diversidade 
e biogeografia do complexo de espécies de B. ronchus. 
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Introduction

The Sciaenidae is one of the largest families of Percifor-
mes, with approximately 300 species, found in the coastal 
zones of tropical and temperate regions worldwide (Chao, 
1978, 1986; Sasaki, 1989; Fricke et al., 2018a). Most spe-
cies are marine, some are euryhaline, and are able to adapt 
to a wide range of salinity, while six genera are restricted 
to freshwater habitats (Casatti, 2002). Abundant demersal 
species of the family are important as fishery resources, and 
play a relevant role in both nearshore and estuarine commu-

nities. However, several questions on the alpha taxonomy 
and biogeography of the family remain unanswered (Lo et 
al., 2014).

Bairdiella Gill, 1861 comprises a group of relatively 
small fishes (TL up to 350 mm) found in inshore waters and 
estuaries of the western Atlantic (WA) and eastern Pacific 
(EP). The five currently recognized species of Bairdiella are 
found in tropical and subtropical coastal waters (Chao, 1995, 
2003): B. armata Gill, 1863 (EP), B. chrysoura (Lacepède, 
1802) (WA), B. ensifera (Jordan & Gilbert, 1882) (EP), 
B. icistia (Jordan & Gilbert, 1882) (EP), and B. ronchus 



Review of Bairdiella from western South Atlantic
Neotropical Ichthyology, 17(1): e180024, 2019
2

e180024[2] 

(Cuvier, 1830) (WA). The monophyly of the genus is well 
supported (Chao, 1978), and its close relationship with Cor-
vula Jordan & Eigenmann, 1889, Odontoscion Gill, 1862, 
Ophioscion Gill, 1863, Elattarchus Jordan & Evermann, 
1896, and Stellifer Oken, 1817, is supported by both mor-
phological (Sasaki, 1989) and molecular evidence (Vinson 
et al., 2004; Barbosa et al., 2014; Santos et al., 2016). There 
is not, however, consensus on the phylogenetic relationships 
among those genera inside the assemblage (Lo et al., 2014).

Different studies have investigated monophyly and phy-
logenetic relationships of the Bairdiella, but the alpha-taxo-
nomy of the species is complex. Four junior synonyms are 
currently recognized in B. ronchus, described based on spe-
cimens collected in Venezuela, Dominican Republic, Cuba 
and Suriname: Corvina subaequalis Poey, 1875 (Cuba, type 
locality), Corvina fulgens Vaillant & Bocourt, 1883 (El Sal-
vador, type locality), Sciaena bedoti Regan, 1905 (Cuba, 
type locality), and Bairdiella veraecrucis Jordan & Dicker-
son, 1908 (Mexico, type locality) (Fricke et al., 2018b), whi-
ch have been defined without the systematic examination of 
the type-specimens or representative material (Chao, 1978).

The objective in the present work is to revise and rede-
fine the taxonomic status of the B. ronchus species complex 
using morphological and DNA barcoding data. Additionally, 
we provide inferences on the diversity and biogeography of 
the recognized species of this group.

Material and Methods 

Morphological data. Measurements were taken with either 
a ruler and recorded to the nearest millimeter, or with dial 
callipers and recorded to the nearest 0.1 mm. The following 
measurements were obtained through orthogonal projections 
using a ruler: Caudal-peduncle length (CPl), from the pos-
terior basal margin of the last anal-fin ray to the end of the 
hypural plate; Distance from snout to anal fin (SAd), from 
the tip of the snout to anterior basal portion of first anal-fin 
spine; Distance from snout to dorsal fin (SDd), from the tip 
of the snout to anterior basal portion of first dorsal-fin spine; 
Distance from the tip of the snout to the pectoral fin (SPd), 
from the tip of the snout to anterior basal portion of first pec-
toral-fin ray; Head length (Hl), from the tip of the snout to 
the end of the operculum, including its membranous portion; 
Snout length (Sl), from the tip of the snout to the anterior 
margin of the orbit; Standard length (SL), from the tip of the 
snout to the end of the hypural plate. The remaining measure-
ments were taken point-to-point: Anal-fin height (Ah), from 
its insertion to the end of the longest spine; Anal-fin base len-
gth (Abl), from the anterior basal margin of the first spine to 
the posterior basal margin of the last ray; Body depth (Bd), 
measured as the vertical distance at the anterior basal margin 
of the first dorsal-fin ray and anterior basal margin of first 
pelvic-fin ray; Body width (Bw), measured as the greatest 
body width at the pectoral girdle region; Caudal-peduncle 
height (CPh), measured as the least depth of caudal peduncle 
region; Dorsal fin height (Dh), from basal insertion to tip of 

longest spine; Dorsal fin base length (Dbl), from the ante-
rior basal margin of its first dorsal-fin spine to posterior basal 
margin of last dorsal-fin ray; Head depth (Hd), the greatest 
vertical height of the head at the posterior margin of the oper-
culum; Maxillary height (Mh), greatest vertical height of the 
maxilla at the mouth angle; Maxillary length (Ml), greatest 
distance between anterior and posterior margins of maxilla; 
Mouth width (Mw), external distance between mouth angles; 
Orbital diameter (Od), greatest orbital width; Interorbital dis-
tance (IOd), the greatest distance between the upper margins 
of the orbit; Post-orbital length (POl), the distance from the 
posterior margin of the orbit to the end of the membranous 
posterior portion of operculum; Pectoral fin height (Ph), from 
its basal insertion to tip of longest ray. Counts were taken of 
the elements of the dorsal, anal and pectoral fins, as well as 
the number of gill rakers on the first gill-arch, the number of 
scales with pores on lateral line, and the number of scales 
above and below the lateral line, at the level of the dorsal fin. 
Whenever possible, the sex of the specimens was determined 
through the examination of the gonads under magnification. 

A Principal Component Analysis (PCA) was employed 
to analyze the log-transformed measurements in a matrix of 
co-variance in the computer program PAST 3.19. The dataset 
was standardized prior to the analyses. The broken-stick mo-
del was used as the stopping rule in the PCA, and the varia-
bles were interpreted based on the highest and lowest loading 
values for the selected axes. The values that were constant 
were excluded from the PCA, leaving Abl, Bd, CPh, CPl, Dh, 
Hl, Od, and Ph (Fig. 1). Based on the PCA analysis, bivariate 
scatterplots were used to show diagnostic morphological di-
fference of the morphometric data, and ranges were used in 
the analysis of the meristic data. In the text, measurements 
are given as percentages of the standard length (SL), unless 
otherwise stated. The diagnosis of the western Atlantic spe-
cies was based on direct examination of specimens, while the 
diagnosis of the eastern Pacific species was based on the lite-
rature (Chao, 1978, 1995, 2003; Castro-Aguirre et al., 1999; 
McEachran, Fechhelm, 2005) and the diagnostic characters 
available at the Smithsonian Tropical Research Institute (ht-
tps://biogeodb.stri.si.edu/sftep/en/gallery/genus/1424 and ht-
tps://biogeodb.stri.si.edu/caribbean/en/gallery/genus/1424).

The specimens examined are deposited in the following 
institutions: Acervo Zoológico da Universidade Santa Cecí-
lia (AZUSC), Santos, São Paulo, Brazil; Colección Nacional 
de Peces del Instituto de Biología de la Universidad Nacional 
Autónoma de México (CNPE-IBUNAM), Ciudad de Méxi-
co, México; Laboratório de Biologia e Genética de Peixes 
da Universidade Estadual de São Paulo (LBP-UNESP), Bo-
tucatu, São Paulo, Brazil; Museu Paraense Emílio Goeldi 
(MPEG), Belém, Pará, Brazil; Museu de Zoologia da Uni-
versidade de São Paulo (MZUSP) in São Paulo, São Pau-
lo State, Brazil; and National Museum of Natural History, 
Smithsonian Institution (USNM), Washington, D.C., U.S.A. 
Photographs of specimens deposited in the Muséum National 
d’Histoire Naturelle (MNHN), Paris, France were also used 
in this study. 
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Molecular data. Partial cytochrome oxidase C subunit I 
(COI) sequences (652 bp) were obtained from three speci-
mens of Corvula sanctaeluciae Jordan, 1890 (Venezuela), 
a single specimen each of B. ronchus (Venezuela), B. vera-
ecrucis (Mexico), and B. chrysoura (Mexico), and 10 spe-
cimens of the new species of Bairdiella, described herein, 
from Brazil. Additionally, 28 sequences were obtained in 
GenBank (Tab. 1). Vouchers and tissues of the specimens 
sequenced herein are deposited in the fish collection of the 
LBP-UNESP, MPEG, and CNPE-IBUNAM.

DNA Extraction and Sequencing. Genomic DNA was iso-
lated from fins or muscle tissues of the specimens with a 
DNeasy Tissue Kit (Qiagen), according to the manufacturer 
instructions. Amplifications were performed in a total vo-
lume of 12.5 μl with 1.25 μl of 10X buffer (10 mM Tris-
-HCl+15 mM MgCl2), 0.5 μl dNTPs (200 nM of each), 0.5 
μl each 5 mM primer (FishF2, FishR2 described in Ward et 
al., 2005), 0.05 μl Platinum® Taq Polymerase (Invitrogen - 
5units/µl), 1 μl template DNA (12 ng), and 8.7 μl ddH2O. 
The PCR reactions consisted of 30–40 cycles, 30 s at 95°C, 
15–30 s at 48–54°C (depending on each species), and 45 
s at 72°C. All PCR products were first visually identified 
on a 1% agarose gel and then purified using ExoSap-IT® 
(USB Corporation) following manufacturer instructions. 
The purified PCR products were sequenced using the “Big 
DyeTM Terminator v 3.1 Cycle Sequencing Ready Reaction 
Kit” (Applied Biosystems), purified again by ethanol preci-
pitation and loaded on an automatic sequencer 3130-Genetic 
Analyzer (Applied Biosystems).

Phylogenetic analyses. Consensus sequences from forward 
and reverse strands were obtained using Geneious Pro 8.1.8 
(Kearse et al., 2012). Alignments were generated using the 
MUSCLE algorithm (Edgar, 2004) under default parame-
ters. After alignment, the matrix was checked by eye for any 
obvious misalignments, and to detect potential cases of se-
quencing errors. A quality control step was included in our 
workflow to detect contamination, paralogous copies or pseu-
dogenes. After that, the presence of stop codons was checked 
using Geneious. Nucleotide variation, substitution patterns, 
the best substitution model and genetic distances were exami-
ned using the Mega 6.06 (Tamura et al., 2013). 

For the species delimitation and consequent identification 
of Operational Taxonomy Units (OTUs), we used the traditio-
nal molecular identification, and the General Mixed Yule Co-
alescent model (GMYC). The lognormal relaxed molecular 
clock tree was estimated using BEAST v.1.8.3 (Drummond et 
al., 2012) since the Generalized Mixed Yule Coalescent mo-
del (GMYC) requires an ultrametric tree. However, the tree 
was not time-calibrated. The nucleotide evolutionary model 
used for estimating the ultrametric tree was the GTR model 
with Gamma distribution. Briefly, we used Bayesian inferen-
ce of phylogeny with relaxed lognormal clock and Birth-dea-
th speciation process rate on an arbitrary timescale. A random 
tree was used as a starting tree for the Markov chain Mon-
te Carlo searches. Eight chains were run simultaneously for 
100,000,000 generations and a tree was sampled every 1000th 
generation. The above analysis was performed twice. The dis-
tribution of log-likelihood scores was examined to determine 
the stationary phase for each search and decide whether extra 

Fig. 1. Scatterplots of the principal components (PC1 and PC2) obtained from the analysis of nine morphometric variables 
in Bairdiella goeldi sp. nov. (yellow = north–northeastern Brazilian lineage. light blue = southeastern lineage), B. ronchus 
(red), and B. veraecrucis (green). Abl. = Anal-fin base length; Bd. = Body depth; CPh. = Caudal-peduncle height; Hd. = Head 
depth; Hl. = Head length; Od. = Orbital diameter; Ph. = Pectoral-fin height.
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runs were required to achieve convergence, using the program 
Tracer 1.6 (Drummond et al., 2012). All sampled topologies 
beneath the asymptote (2,500,000 generations) were discar-
ded as part of a burn-in procedure, and the remaining trees 
were used to construct a 50% majority-rule consensus tree in 
TreeAnnotator v1.8.3 (Drummond et al., 2012).

Tab. 1. Genbank number of sequences used and added in 
the present study of Bairdiella chrysoura, B. goeldi sp. 
nov., B. ronchus, B. veraecrucis, Corvula macrops, Corvula 
sanctaeluciae, Odontoscion dentex (Cuvier, 1830). The 
sampling location to the abbreviations corresponds to ISO–
3166 country codes. 
Species LBP Tissue Country Genbank
B. chrysoura US JQ842394
B. chrysoura US JQ842397
B. chrysoura US KF929637
B. chrysoura US JQ841845
B. chrysoura US JQ842392
B. chrysoura US JQ842393
B. chrysoura US JQ842395
B. chrysoura US JQ842396
B. goeldi sp. nov. 19376 76171 BR MG813777
B. goeldi sp. nov. 19376 76172 BR MG813773
B. goeldi sp. nov. 19376 76173 BR MG813775
B. goeldi sp. nov. 19376 76174 BR MG813776
B. goeldi sp. nov. 22258 84204 BR MG820456
B. goeldi sp. nov. 22204 84692 BR MG820457
B. goeldi sp. nov. 10071 40530 BR JQ365241
B. goeldi sp. nov. 10014 46914 BR JQ365242
B. goeldi sp. nov. 10014 46915 BR JQ365243
B. goeldi sp. nov. 10071 40524 BR JX124740
B. goeldi sp. nov. BR KJ907229
B. goeldi sp. nov. BR KJ907230
B. goeldi sp. nov. BR KJ907231
B. goeldi sp. nov. BR KJ907232
B. ronchus 6436 29508 VE MG813778
B. veraecrucis MX MG813774
C. macrops KP722712
C. macrops KP722711
C. sanctaeluciae 6435 29507 VE MG813779
C. sanctaeluciae 6435 29505 VE MG813780
C. sanctaeluciae 6435 29506 VE MG813781
C. sanctaeluciae MX GU225153
O. dentex TT JQ842975
O. dentex TT JQ842974
O. dentex BR KJ907237
O. dentex TT JQ841302
O. dentex TT JQ841300
O. dentex TT JQ841298
O. dentex TT JQ841299
O. dentex BR KJ907236
O. dentex BR KJ907235

We performed the single threshold method with stan-
dard parameters (interval=c(0.10)), because changing 
the upper and lower limit of the scaling parameters had 
no noticeable effect on the results. This analysis was de-
veloped in version 3.0.0 of of R (R Development Core 
Team 2013) with the package “splits” (Species Limits 
by Threshold Statistics) (http://r-forge.r-project.org/pro-
jects/splits). The “gmyc” function in R optimizes the li-
kelihood function described in Pons et al. (2006) which 
specifies the likelihood of branching intervals assuming 
between species branching according to a Yule model, or 
assuming evenly increasing or decreasing net speciation 
rates towards the present; coalescence within species ac-
cording to a neutral coalescent; or with evenly increasing 
or decreasing rates of coalescent branching towards the 
ancestral node.

The calibration point was chosen based on the Scia-
enidae phylogeny of Lo et al. (2015), where Bairdiella, 
Corvula and Odontoscion belong to a monophyletic group 
originated at 10.2 million years. These dates were imple-
mented in BEAST v.1.8.0 (Drummond et al., 2012) with a 
normal prior offset of 10.2 and standard deviation of 0.4. 
A lognormal relaxed clock (uncorrelated) model and a bir-
th-death process to calibrate our phylogenetic tree were 
employed. Furthermore, GTR plus gamma and invariant 
values for nucleotide substitution model was used. All cla-
de-age estimates are presented as the mean and 95% hi-
ghest posterior density (HPD) values. The analysis was run 
for 100 million generations and sampled every 1,000th ge-
neration. Stationarity and sufficient mixing of parameters 
(ESS > 200) were checked using Tracer 1.6 (Drummond 
et al., 2012). All sampled topologies beneath the asymp-
tote (25,000,000 generations) were discarded as part of a 
burn-in procedure. The remaining trees were used to build 
a 50% majority-rule consensus tree using TreeAnnotator 
v1.8.3 (Drummond et al., 2012).

Results

The categorization and naming of a species can be re-
garded as a hypothesis on the evolutionary relationships 
and distinguishability of different groups of organisms 
(Costa-Silva et al., 2016). In the present study, the ack-
nowledgment of B. ronchus, B. veraecrucis and Bair-
diella sp. new as distinct species by both morphological 
evidence (Principal Components Analysis, Fig. 1) and 
DNA barcoding information (Fig. 2, Tabs 2, 3). The ti-
me-calibrated phylogeny obtained in BEAST (Fig. 2) in-
dicates that B. veraecrucis diverged from the lineage that 
includes B. ronchus and B. goeldi sp. nov. at 1.57±0.93 
mya, while B. ronchus and B. goeldi sp. nov. diverged 
at 0.85±0.76 mya. The molecular separation of B. goeldi 
sp. nov., B. rochus, and B. veraecrucis is corroborated 
by the GMYC analysis (see S1 - Available only as online 
supplementary file accessed with the online version of the 
article at http://www.scielo.br/ni).
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Fig. 2. Time-calibrated phylogeny obtained using BEAST (100 million generations) indicating the divergence over time in 
Bairdiella. The molecular clock was calibrated based on the data of Lo et al. (2015), which indicated that Bairdiella. Corvula, 
and Odontoscion belong to a monophyletic clade that originated 10.2 million years ago. Scale = millions of years before 
present. Numbers at nodes = estimated age ± 95% HPD.

Tab. 2. Measurements of Bairdiella goeldi sp. nov., B. ronchus, and B. veraecrucis expressed as percentages of standard length.
B. goeldi B. ronchus B. veraecrucis

type N Mean Range N Mean Range type N Mean Range
Standard length (mm) 190.0 90-198 24 79-241 201 11 125-236
Head length 30.6 60 28.9 27.6-34.0 24 28.9 25.4-32.5 23.9 10 25.0 23.7-27.8
Head depth 25.2 60 29.0 22.1-34.2 24 28.4 25.4-30.0 23.9 11 25.4 23.7-30.0
Pos-orbital length 17.5 58 18.0 16.8-19.1 24 18.5 16.8-19.4 16.8 11 17.6 16.8-19.0
Orbital diameter 9.0 53 9.1 8.1-10.3 22 6.8 5.2-8.1 5.7 11 6.5 5.7-7.7
Interorbital distance 7.3 56 7.0 6.5-7.7 2 7.2 6.8-7.5
Snoutlength 6.1 53 6.4 5.3-7.4 22 6.8 4.9-8.9 5.3 11 7.4 5.3-8.6
Mouthwidth 10.1 53 10.0 8.7-11.5 21 10.7 8.4-13.6 11.9 11 10.0 8.4-12.1
Maxillary length 32.0 54 32.6 30.3-36.4 2 32.9 32.4-33.3
Maxillary height 12.1 53 12.6 11.9-13.4 2 13.3 12.9-13.7
Body depth 30.8 60 32.7 28.9-35.9 24 31.2 29.2-33.9 29.9 11 28.4 25.8-31.8
Bodywidth 16.4 58 17.0 14.2-20.0 24 17.7 13.8-21.5 19.4 11 16.0 13.8-19.4
Distance from snout to dorsal fin 32.9 54 31.6 27.4-35.2 2 32.2 30.7-34.2 35.4 11 36.0 34.2-37.5
Dorsal-fin length 14.7 60 15.8 13.9-17.7 24 15.5 11.1-18.4 16.0 10 18.2 16.7-20.0
Dorsal-fin base length 55.0 56 56.1 52.1-60.3 24 54.4 50.7-57.3 53.9 11 53.4 48.7-56.5
Distance from snout to pectoral fin 28.7 58 29.7 25.5-33.8 24 31.1 27.9-34.5 29.6 11 30.2 28.4-31.6
Pectoral fin length 22.5 55 22.3 19.5-24.3 20 20.4 17.6-23.1 22.7 11 20.7 19.1-20.8
Distance from snout to anal fin 73.2 58 72.4 68.0-75.5 24 73.3 68.7-76.7 76.8 10 71.1 66.4-74.9
Anal-fin length 20.8 57 21.2 18.2-24.2 22 20.9 18.6-23.7 21.1 11 22.2 19.6-23.8
Anal-fin base length 12.0 60 11.7 10.1-13.4 21 11.3 10.0-12.8 10.9 11 10.4 9.1-11.5
Caudal-peduncle height 10.8 56 11.0 9.6-12.2 24 11.1 10.4-11.9 10.4 11 9.9 8.7-10.8
Caudal-peduncle length 17.1 57 19.1 16.2-21.4 23 20.2 18.2-22.2 19.0 10 20.9 20.0-21.9
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Fig. 3. The Atlantic coast of North, Central, and South America showing the geographic distribution of Bairdiella goeldi sp. 
nov. (yellow = molecular north–northeastern lineage, light blue = molecular southeastern lineage, white = no molecular data), 
B. ronchus (red), and B. veraecrucis (green). Some symbols represent more than one locality or a large number of specimens.

Tab. 3. Meristic data of Bairdiella goeldi sp. nov., B. 
ronchus, and B. veraecrucis. Lateral line scales (A); scales 
above lateral line (B); scales below the lateral line (C); 
dorsal–fin rays (D); pectoral-fin rays (E); anal-fin rays (F); 
gill rakers on the first gill arch (G).

A 48 49 50 51 52 53 54 55
B. goeldi sp. nov. 2 4 9 15 7 8 5 6
B. ronchus 3 12 5 2 2
B. veraecrucis 2 5 3 2

B 8 9 10 C 9 10 11 12
B. goeldi 21 42 11 25 28 14 3
B. ronchus 11 12 1 3 13 8
B. veraecrucis 6 6 7 5

D 21 22 23 24 E 15 16 17 18
B. goeldi 9 29 24 8 2 27 33 10
B. ronchus 3 11 10 9 13 2
B. veraecrucis 1 6 5 4 7 1

F 8 9 10 G 21 22 23 24 25 26
B. goeldi 23 9 1 9 16 21 16 7
B. ronchus 22 11 9 3 1 1
B. veraecrucis 12 1 3 6 2

In addition, two distinct molecular lineages were recog-
nized in Bairdiella sp. new along the Brazilian coast, one 
from the north-northeastern coast of Brazil and the other 
from its southwestern coast (Figs. 2, 3). Although these li-
neages are differentiated by two exclusive COI mutations 
(Tab. 3), the genetic distance between them is very small 
(0.007 ± 0.003), reflecting a very recent divergence, of only 
0.40±0.38 mya (Fig. 2). The GMYC analysis did not support 
the recognition of these lineages as distinct species (Supple-
mentary Material), and no morphological differences sepa-
rate them. Given those results we consider the two Brazilian 
lineages, or two local populations of Bairdiella sp. new to be 
an example of the so-called gray zone, within which alterna-
tive species concepts come into conflict (De Queiroz, 2007). 
A more systematic discussion of the areas of hybridization 
and secondary contact between the lineages of the eastern 
coast of Brazil is presented in Marceniuk et al. (in press).

Bairdiella goeldi sp. nov.

(Figure 4a, Tables 4, 5)

zoobank.org:act:561CDE1C-E23D-411E-BBCE-81E3B862BEB0
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Fig. 4. A. Holotype of Bairdiella goeldi sp. nov. from Bragança, Pará, Brazil, 190 mm SL, MPEG 33641. B. Syntype of 
Corvina ronchus from the Dominican Republic, MNHN 0095. C. Syntype of Sciaena bedoti from Cuba, BMNH 1905.3.18.2. 
D. Holotype of Bairdiella veraecrucis from Veracruz, Mexico, USNM 61676.
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Bairdiella ronchus (not of Cuvier, 1830).– Jordan, Evermann, 
1898: 1436 (in part; fishes of North and Middle America; West 
Indies and along coast of Brazil).– Miranda Ribeiro, 1915: 432 
(Fauna Brasiliense, listed; description, distribution).– Vazzoler, 
1970: 14 (fish fauna, Santos Bay, São Paulo, Brazil, listed; 
identification key; description).– Roux, 1973: 138 (Calypso ex-
peditions; coast of South America; listed).– Chao 1978:39 (in 
part).– Figueiredo, Menezes, 1980: 59, fig. 98 (marine fishes 
from southeastern Brazil; description, distribution).– Camargo, 
Isaac 2001:142 (estuarine fishes from Pará, Brazil).– Casatti, 
Menezes, 2003: 86 (catalog of marine fish species of Brazil; 
listed).– Chao, 2003:1602 (in part).

Holotype. MPEG 33641, 1, 154.0 mm SL, Brazil, Pará, Bra-
gança, Furo da Ostra, 13 Feb 2014, Alexandre Pires Mar-
ceniuk, using gillnets (the same method used for all other 
type-specimens). 

Paratypes. MPEG 32860, 1, 146.0 mm SL, Brazil, Pará, Bra-
gança, Furo da Ostra; MPEG 33653, 1, 164.0 mm SL, Brazil, 
Pará, Bragança, Furo da Ostra, 17 Jul 2014; MPEG 33654, 4, 
158.0-176.0 mm SL, Brazil, Pará, Bragança, Furo da Ostra, 
10 Jul 2014; MPEG 34510, 2, 119.0-127.0 mm SL, Brazil, 
Pará, Bragança, Furo da Ostra, 09 Jan 2016; MPEG 33627, 
2, 114.0-116.0 mm SL, Brazil, Pará, Bragança, Furo da Ostra, 
21 Jan 2014; MPEG 33628, 1, 117.0 mm SL, Brazil, Pará, 
Bragança, Furo da Ostra, 18 Jan 2014; MPEG 33615, 1, 116.0 
mm SL, Brazil, Pará, Bragança, Furo da Ostra, 17 Aug 2013; 
AZUSC 4926, 9, 129.0-161.0 mm SL, Brazil, Pará, Bragan-
ça, Furo da Ostra; LBP 19376, 4, 139.0-178.0 mm SL (tissue 
76171-76174), Brazil, Pará, Bragança, Furo da Ostra, 2014. 

Non-type specimens, MZUSP 68517, 1, 111.0 mm SL, 
Brazil, Maranhão, São Luís, rio Curuca; LBP 22205, 1 (tis-
sue 84692), Brazil, Paraíba, Barra de Mamanguape; USNM 
104265, 1, 111.0 mm SL, Brazil, Pernambuco, Recife; MPEG 
1660, 1 (tissue 84204), Brazil, Alagoas, Barra de Santo Anto-
nio; USNM 43365, 1, 144.0 mm SL, Brazil, Bahia; MZUSP 
68501, 3, 170.0-198.0 mm SL, Brazil, Bahia, rio Paraguaçu, 
Cachoeira; MZUSP 82209, 3, 98.0-157.0 mm SL, Brazil, 
Bahia, between Valença and Itacaré; MZUSP 98958, 1, 143.0 
mm SL, Brazil, Bahia, Comandatuba island; AZUSC 3957, 
2, 162.0-174.0 mm SL, Brazil, São Paulo, rio do Meio, Gua-
rujá, São Paulo; MZUSP 112337, 5, 90.0-170.0 mm SL, Bra-

zil, São Paulo, rio Cubatão; MZUSP 2499, 1, 157.0 mm SL, 
Brazil, São Paulo, Santos; AZUSC 4222, 3, 153.0-186.0 mm 
SL, Brazil, São Paulo, Santos, estuary channel; AZUSC 363, 
2, 154.0-169.0 mm SL, Brazil, São Paulo, Santos, rio Dia-
na; AZUSC 3260, 3, 136.0-171.0 mm SL, Brazil, São Paulo, 
Santos, Caneu; AZUSC 2860, 2, 108.0-152.0 mm SL, Brazil, 
São Paulo, São Vicente, rio Mariana; AZUSC 3103, 2, 100.0-
152.0 mm SL, Brazil, São Paulo, São Vicente, Mar Pequeno 
bridge; MZUSP 108213, 1, 127.0 mm SL, Brazil, São Paulo, 
Praia Grande; MZUSP 108229, 1, 129.0 mm SL, Brazil, São 
Paulo, Praia Grande; MZUSP 68514, 1, 131.0 mm SL, Brazil, 
São Paulo, Itanhaém; MZUSP 58712, 1, 144.0 mm SL, Bra-
zil, São Paulo, Peruíbe, rio Guaraú; AZUSC 3712, 2,150.0-
197.0 mm SL, Brazil, São Paulo, Cananeia, estuary; MZUSP 
46737, 1, 124.0 mm SL, Brazil, Santa Catarina, Porto Belo.

Diagnosis. Bairdiella goeldi sp. nov. can be differentiated 
from B. armata, which occurs between the Gulf of Califor-
nia and Colombia (EP), by having 50–55 scales with pores 
on the lateral line, rarely 48 or 49 (vs. 46-49, Tab. 5); from 
B. chrysoura, which is found between Cape Cod (US) and 
the western Gulf of Mexico, by the presence of five pores on 
the chin (vs. six), and a very robust second anal fin spine, as 
long as the first anal-fin ray (vs. thin second anal fin spine, 
shorter than first anal-fin ray, Fig. 4a); from B. ensifera, whi-
ch is found between Mexico and Peru (EP), by having wavy 
stripes or dark spots on the body (vs. body silvery without 
stripes or spots, Fig. 4a); from B. icistia, which is found be-
tween the Gulf of California and Guatemala (EP), by the 
presence of 21-24 rays in the dorsal fin (vs. 25-29, Tab. 5) 
and the lack of a dark spot at the base of the pectoral fins (vs. 
with dark spot at the base of the pectoral fins, Fig. 4a); from 
B. ronchus, which is found in the Greater Caribbean Cen-
tral Province, and B. veraecrucis, which is found between 
Florida (US) and the northern Gulf of Mexico, by having an 
orbital diameter greater than 8% SL (vs. less than 8% SL, 
Fig. 5a), and the length of the caudal peduncle 1.6-2.3 times 
the orbital diameter, rarely more than 2.3 (vs. 2.4-3.8, Fig. 
5b). Bairdiella goeldi sp. nov. is further distinguished from 
B. veraecrucis, which is found between Florida (US) and the 
northern Gulf of Mexico, by having a larger head and shorter 
dorsal fin (Tab. 4), with dorsal fin length 1.7-2.4 times in the 
head length (vs. 1.2-1.5, Fig. 5c), and dorsal fin length 1.8-
2.6 times in the head depth (vs. 1.2-1.5, Fig. 5d). 

Tab. 4. Genetic distances and standard error between groups based on the nucleotide substitution Kimura’s two parameter 
model (1980). In the main diagonal, the genetic distance and standard error within groups. n/c= not computed.

1 2 3 4 5 5 7
1 Bairdiella chrysoura 0.001±0.001
2 Bairdiella goeldi sp. nov. 0.180±0.018 0.005±0.002
3 Bairdiella ronchus 0.183±0.019 0.018±0.005 n/c
4 Bairdiella veraecrucis 0.185±0.019 0.039±0.008 0.0300.007 n/c
5 Corvula macrops 0.165±0.017 0.164±0.017 0.1620.017 0.171±0.019 0.005±0.003
6 Corvula sanctaeluciae 0.177±0.018 0.191±0.020 0.1830.020 0.194±0.021 0.140±0.016 0.004±0.002
7 Odontoscion dentex 0.180±0.018 0.178±0.018 0.1740.018 0.179±0.019 0.150±0.017 0.180±0.019 0.002±0.001
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Molecular diagnosis. The haplotypes of B. goeldi sp. nov. 
differed by four bases from those of all the other Atlantic 
species analyzed, by nine bases from B. ronchus, 19 bases 
from B. veraecrucis, and 97 bases from B. chrysoura (Tab. 
3), with genetic distances of 0.018±0.005 from B. ronchus, 
0.039±0.008 from B. veraecrucis, and 0.180±0.018 from B. 
chrysoura (Tab. 2). A total of 11 haplotypes were identified 
in the 14 specimens of B. goeldi sp. nov. sequenced, whi-
ch formed two distinct lineages: (1) the specimens from the 
Brazilian states of Pará, Paraiba, and Sergipe, and (2) the 
specimens from São Paulo state (Fig. 2). These lineages are 
differentiated by a genetic distance of 0.007±0.003 and two 
base pairs, at positions 295 and 409 (Tabs. 2, 3). 

Description: Morphometric and meristic data were em-
ployed in Tabs. 4, 5. D. X+I.21-24; A.II.8-10; P. 15-18; gill 
rakers 22-26; pored lateral line scales to caudal fin base 48-
55; scale rows above lateral line 8-10, below 9-12. Body 
moderately long and compressed, maximum depth at dorsal 
fin origin. Dorsal profile straight, ascending until dorsal fin 
origin, posteriorly convex until caudal peduncle, especially 
on larger specimens. Ventral profile flattened from pelvic fin 
to anal fin origin. Head relatively long and high. Snout blunt 
in lateral view, dorsal profile naked. Mouth nearly terminal, 
oblique in lateral view; posterior tip of premaxilla reaching 

vertical through middle of orbit. Teeth conical, premaxilla 
with 3-5 rows, external row with 15-20 enlarged teeth, den-
tary with 2-4 rows. Orbit lateral; eye round, very large, or-
bital diameter greater than snout length. Interorbital space 
smaller than orbital diameter, slightly convex, covered with 
ctenoid scales (cycloid anteriorly). Nostrils visible with 
naked eye, anterior nostril oval, posterior nostril larger and 
teardrop like, close to anterior eye margin, over or nearly 
above horizontal line through middle of orbit. Lateral sen-
sory canal on head visible on infraorbital, dentary and pre-
opercle; five ventral pores on dentary tip, one central smal-
ler, oval, and two pores on each side; small circular pore 
on anterior preopercle border. Preopercle margin serrated, 
with about 10-15 spines, two or three at angle largest. Oper-
cle tip angled, slightly posterior to vertical line that passes 
through pectoral-fin base. Gill rakers well developed. Scales 
ctenoid on trunk, belly, pectoral fin base, opercle, preoper-
cle, infraorbital (two ventral most rows) and interorbital re-
gion in specimens larger than 150 mm SL; scales cycloid 
on infraorbital (anteriorly), preorbital region below nostrils, 
opercle and interobital, specially in specimens smaller than 
150 mm SL. Lateral line simple, slightly arched below first 
dorsal fin to middle of second dorsal fin, straight elsewhere. 
First dorsal fin without scales, membranes of second dorsal 
fin and anal fin with one or two series of 5-7 small cycloid 

Fig. 5. Plots of the standard length versus orbital diameter (A), head length versus dorsal fin length (B), and head depth versus 
dorsal fin length (C) in Bairdiella goeldi sp. nov. (circles), B. ronchus (triangles), and B. veraecrucis (squares).
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scales. Base of pectoral fin covered by scales, cycloid scales 
to proximal third of fin present in largest specimens. Caudal 
fin base covered with cluster of small cycloid scales, rows 
of cycloid scales on caudal-fin rays, nearly three quarters 
of their length. Spinous dorsal fin short, first spine shortest, 
spines III-V longest; small notch between first and second 
dorsal fin. Origin of second dorsal fin slightly in front of 
vertical through pectoral fin tip, with second dorsal soft rays 
slightly shorter than longest first dorsal spines. Pectoral fin 
falcate, relatively long, length approximately equal to se-
cond anal fin spine length. Pelvic fin origin behind verti-
cal though pectoral fin base. Anal fin emarginated, second 
anal-fin spine very stout and longer than remaining spines. 
±Caudal peduncle depth about equal to eye length, 9.6-12.2 
% SL; length 16.2-21.4% SL; caudal fin truncated to slightly 
rhomboidal, central rays longest. 

Color in alcohol. Grayish above lateral line, silvery below 
lateral line, dark stripes slightly more evident in the fresh 
specimens, oblique above lateral line, but more or less paral-
lel below lateral line. Dorsal, anal, and caudal fins blackish, 
basal portion of the anal and caudal fins yellowish. Pectoral 
and pelvic fins yellowish, but with some dark pigmentation. 

Distribution and habitat. Widely distributed on the Atlan-
tic coast of Brazil, from at least the equatorial northern state 
of Pará to Santa Catarina. The southern limit of occurrence 
is apparently determined by the absence of mangrove forests 
in estuaries. The species is relatively rare in the northeastern 
coast of Brazil, but is abundant in estuarine waters on sandy 
or muddy bottoms on the northern and southeastern coasts 
of Brazil (Fig. 3).

Ecological notes. This species has no commercial importan-
ce in Brazil (as Bairdiella ronchus in Itagaki et al., 2007). It 
is incidentally caught as bycatch in bottom trawls, gillnets, 
and seines, as well as by cast nets in mangrove swamps.

Etymology. Bairdiella goeldi sp. nov. is named in honor of 
the Goeldi Museum (Museu Paraense Emílio Goeldi) in Be-
lém, Pará (Brazil), that supported taxonomic research on the 
marine and estuarine fish of Brazil (APM), and the expe-
ditions for the collection of specimens on the northern and 
northeastern coasts of Brazil.

Conservation status. Bairdiella goeldi is frequent and 
abundant. No specific threats were detected, and the spe-
cies can be categorized as Least Concern (LC) according to 
IUCN criteria (IUCN, 2016).

Remarks. Günther (1860) recorded Corvina ronchus (= 
Bairdiella ronchus) from the Brazilian coast based on a sin-
gle specimen from Bahia state, while Jordan, Eigenmann 
(1889) identified specimens from Rio de Janeiro state as 
Bairdiella ronchus. This classification was followed by Mi-
randa-Ribeiro (1915), Vazzoler (1970), Menezes, Figuei-

redo (1980), and Menezes et al. (2003). Meek, Hildebrand 
(1925) found individual variation among Bairdiella popula-
tions, although they decided that these differences were not 
sufficient to justify the recognition of two distinct species of 
the genus in the western Atlantic.

Bairdiella ronchus (Cuvier, 1830)

(Fig. 4b, c, Tables 4, 5)

Corvina ronchus Cuvier, 1830:107 (Lake Maracaibo, Venezuela; 
Dominican Republic; Cuba; Suriname MNHN 0095 (1) 
Dominican Republic, MNHN 5345 (2) Suriname, MNHN 
7634 (1, dry) Maracaibo, MNHN 7637 (1), MNHN A–5543 
(1) Martinique.–Günther, 1860: 299 (Catalogue of the Fishes 
in the British Museum).

Sciaena bedoti Regan, 1905:391, Pl. 6 (fig. 1) (Cuba. Syntypes: 
BMNH 1905.3.18.2 [ex MHNG] (1), MHNG 678.01 (1)).

Bairdiella ronchus Poey, 1868: 324 (fishes of Cuba; synopsis).– 
Jordan, Eigenmann, 1889: 388 (review of sciaenids from 
America and Europe).– Jordan, Evermann, 1898: 1436 (in part; 
description and synonymy).– Meek, Hildebrand, 1925: 634–
635 (fishes of Panama; description; in part).– Mago-Leccia, 
1965: 309 (rio Unare, Venezuela; listed).– Chao, 1978:39 (in 
part, redescription).– Cervigón, 1992: 398 (in part, fishes of 
Venezuela; listed).– Cervigón, 1993:242 (in part, fishes of 
Venezuela; listed).– Greenfield, Thomerson, 1997:182 (fishes 
of Belize; listed).– González Bencomo et al., 1997:159 (fishes 
of Maracaibo, Venezuela; listed).– Aguilera, 1998:50 (fishes 
of Occidental Venezuela; listed).– Marín, 2000:75 (fishes of 
Unare Lagoon, Venezuela; short description).– Smith et al., 
2003:37 (fishes of Pelican Cays, Belize; listed).– Matamoros 
et al., 2009:19 (fishes of Honduras; listed).– Angulo et al., 
2013:1002 (checklist of fishes from Costa Rica).

Diagnosis. Bairdiella ronchus is distinct from B. armata 
(EP), which occurs between the Gulf of California and Co-
lombia (EP), by the presence of 50-53 scales with pores on 
the lateral line, rarely 49 (vs. 46-49, Tab. 5a); from B. chry-
soura (WA), which is found between Cape Cod (US) and 
the western Gulf of Mexico, by the presence of five pores on 
the chin (vs. six), and a very robust second anal-fin spine, as 
long as the first anal-fin ray (vs. thin second anal-fin spine, 
shorter than first anal-fin ray, Fig. 4b,c); from B. goeldi sp. 
nov., which is found on the Brazilian coast, by having an 
orbital diameter less than 8% SL (vs. more than 8% SL, Fig. 
5a), and orbital diameter 2.4-3.8 times the caudal peduncle 
length (vs. 1.6-2.3, rarely more than 2.3, Fig. 5b); from B. 
ensifera (EP), which is found between Mexico and Peru 
(EP), by having wavy stripes or dark spots on the body (vs. 
body silvery without stripes or spots, Fig. 4b,c); from B. icis-
tia (EP), which is found between the Gulf of California and 
Guatemala (EP), by the presence of 22-24 rays in the dorsal 
fin (vs. 25-29, Tab. 5d), 22-24 gill rakers on the first bran-
chial arch, rarely more than 24 (vs. 25-27, Tab. 5f), and the 
lack of a dark spot at the base of the pectoral fins (vs. with 
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dark spot at the base of the pectoral fins, Fig. 4b,c); from B. 
veraecrucis (WA), which occurs between Florida (US) and 
the northern Gulf of Mexico, by having a relatively larger 
head and dorsal fin relatively shorter (Tab. 4), with dorsal 
fin length 1.6-2.5 times in the head length (vs. 1.2-1.5, Fig. 
5c), and dorsal fin length 1.7-2.7 times in the head depth (vs. 
1.2-1.5, Fig. 5d). 

Molecular diagnosis. The haplotypes of B. ronchus differed 
by three bases from of all the other Atlantic species analy-
zed, by nine bases from B. goeldi sp. nov., by 17 bases from 
B. veraecrucis, and by 97 bases from B. chrysoura (Tab. 3), 
with genetic distances of 0.018±0.005 from B. goeldi sp. 
nov., 0.030±0.007 from B. veraecrucis, and 0.183±0.019 
from B. chrysoura (Tab. 2).

Description. Morphometric and meristic data are presen-
ted in Tabs. 4, 5. D. X+I. 22-24; A.II.8; P. 16-18; gill rakers 
22-26; pored lateral line scales to caudal fin base 49-53±; 
scale rows above lateral line 8-9 (rarely 10), below 9-11. 
Body moderately long and compressed, maximum depth at 
origin of dorsal fin. Dorsal profile straight, ascending un-
til dorsal fin origin, posteriorly convex until caudal pedun-
cle, especially in larger specimens. Ventral profile flattened 
from pelvic fin to anal fin origin. Head relatively long, high. 
Snout blunt in lateral view, dorsal profile naked. Mouth ter-
minal, barely inclined; posteriorrmost tip of premaxillary 
bone passing vertical through middle of orbit. Teeth conical, 
premaxilla with three or four rows, external row with enlar-
ged teeth; dentary with one row. Orbit lateral, eyes round, 
moderately large, orbital diameter approximately equal to 
snout length. Interorbital space larger than orbital diameter, 
slightly convex, covered with ctenoid scales (cycloid ante-
riorly). Nostrils visible with naked eye, anterior nostril oval, 
posterior nostril larger and teardrop like, close to anterior 
eye margin, over or nearly above horizontal line through 
middle of orbit. Lateral sensory canals on head visible on 
infraorbital, dentary and preopercle; five ventral pores on 
dentary, one central, triangular and subequal in size, and two 
pores on each side. Preopercle margin serrated, with about 
12-15 spines, two or three at angle largest. Opercle tip an-
gled, slightly anterior to vertical through pectoral fin base. 
Gill rakers well developed. Scales ctenoid on trunk, belly, 
pectoral fin base, opercle, preopercle, infraorbital (ventral 
most two rows) and interorbital region, especially in spe-
cimens larger than 150 mm SL; cycloid on infraorbital (an-
teriorly), preorbital region below nostrils, opercle and inte-
robital in specimens smaller than 150 mm SL. Lateral line 
simple, arched above the pectoral fin to middle of second 
dorsal fin, straight elsewhere. First dorsal fin without sca-
les, membranes of second dorsal fin and anal fin with one 
or two rows of 5-7 small cycloid scales. Base of pectoral fin 
covered with cycloid scales, extending to proximal third in 
largest specimens. Caudal fin base covered with a cluster of 
small cycloid scales, rows of cycloid scales on caudal-fin 
rays, nearly three quarters of their length. Spinous dorsal fin 

short, first spine shortest, spines IV-V longest, with small 
notch between first and second dorsal fin. Origin of second 
dorsal fin posterior to vertical through pectoral fin tip, with 
second dorsal soft rays shorter than the longest first dorsal-
-fin spines. Pectoral fin falcate and relatively short, its length 
approximately equal to the second anal spine length. Pelvic 
fin origin behind vertical though pectoral fin base. Anal fin 
emarginated, second anal-fin spine very stout and longer 
than remaining spines. Caudal peduncle depth slightly lar-
ger than eye diameter, 10.4-11.9% SL, length 18.2-22.2% 
SL; caudal fin truncated to slightly rhomboidal, central rays 
longest. 

 

Color in alcohol. Dusky blue in the dorsal portion above 
lateral line and on the top of the head, silver below lateral 
line, with bands of pigments on the flanks, oblique at the top 
and more or less parallel below lateral line. The dorsal, anal 
and caudal fins are dusky, pelvic fins are yellowish, and the 
pectoral fins are yellowish only at their bases. 

Distribution and habitat. Greater Caribbean Central Pro-
vince, Central America, West Indies, Bermuda, and Vene-
zuela (Fig. 3).

Remarks. In a comprehensive review of the genus Bair-
diella, Chao (1978), following previous authors, synony-
mized Bairdiella armata Gill, 1863, Corvina subaequalis 
Poey, 1875, Corvina fulgens Vaillant & Bocourt, 1883, 
Bairdiella veraecrucis, and Sciaena (Bairdiella) bedoti Re-
gan, 1905 without examining the type specimens or listing 
the material examined. As result, B. ronchus was considered 
to be widely distributed in the western Atlantic, from North 
Carolina to southern Brazil (Cervigón, 1992; McEachran, 
Fechhelm, 2003, see comments on B. goeldi sp. nov., above). 
Here, Bairdiella ronchus is redefined based on morphologi-
cal (Fig. 1) and molecular evidence (Fig. 2, Tabs. 2, 3), and 
its distribution is restricted to the Greater Caribbean Central 
Province, between Cuba and Venezuela. As Venezuela is one 
of the type localities of the species, MHNH 7634, collected 
from Lake Maracaibo, Venezuela, is recognized as the lecto-
type of the present designation.

The recognition of Corvina fulgens Vaillant & Bocourt, 
1883 as a junior synonym of B. ronchus by Chao (1978) is 
erroneous, given that Vaillant, Bocourt (1883) described C. 
fulgens based on two specimens collected at La Union, El 
Salvador, in the eastern Pacific, during a scientific expedition 
to Mexico and Central America. Furthermore, the original 
description of C. fulgens includes an error in the scale count 
(115/8/5 scales above, on and below the lateral line, respec-
tively; Vaillant, Bocourt, 1883: p. 164). The authors provide 
the correct count (11/58/15) when subsequently comparing 
the new species to Corvina macrops Steindachner, 1876, 
commenting that “This species appears to be approaching the 
Corvina macrops, […] But the latter fish is higher […] Of 
the scales, in particular for the transverse line, also differs, 



Review of Bairdiella from western South Atlantic
Neotropical Ichthyology, 17(1): e180024, 2019
14

e180024[14] 

7/60/11 instead of 11/58/15” (p. 165). Further examination of 
the syntypes of C. fulgens (MNHH A-0975) revealed that they 
have 23 soft rays in the second dorsal fin, and less than 55 sca-
les in the lateral line to the caudal fin base. C. fulgens is the-
refore regarded as a junior synonym of B. armata Gill, 1863.

Corvina subaequalis Poey, 1875 was described from 
a 245 mm TL specimen collected in Cuba. The author in-
dicated that this specimen was sent to the Berlin Museum 
(ZMB), but it was not cataloged and is presumably lost. The 
holotype of C. subaequalis was not illustrated, and the des-
cription of this species is not accurate enough to differentia-
te it from several western Atlantic sciaenids. Despite those 
situations, Chao (1978) considered C. subaequalis to be a 
junior synonym of B. ronchus, without providing arguments 
for that decision. Some of the information in Poey’s des-
cription is discrepant from the characteristics observed in 
specimens of B. ronchus, such as the presence of fine den-
ticulations in the preopercle (p. 59) vs. moderately largely 
serrated in all specimens of Bairdiella we examined, and the 
presence of 25 soft rays in the dorsal fin (vs. 21-24 soft rays), 
which may be attributable to individual variation, ontogeny 
or differences in counting the last two conjoined dorsal and 
anal fin rays as one element or not. However, as images of 
the holotype of C. subaequalis are not available and the type 
specimen is probably lost, the exact affiliation of this taxon 
with B. ronchus cannot be ascertained. Therefore, C. subae-
qualis should be regarded as nomen dubium.

Material examined. LBP 6080, 2, 135-136 mm SL, Venezuela, Ilsa 
de Margarita, mouth of Rio Nova Esparta, Isla de Margarita; LBP 
6436, 2, 92-94 mm SL, Venezuela, Isla de Margarita, mouth of Rio 
Nova Esparta; USNM 4704, 1, 106 mm SL, Cuba; USNM 32090, 
1, 209 mm SL, Cuba; USNM 44185, 1, 119 mm SL, Nicaragua, 
Greytown; USNM 81164, 1, 114 mm SL, Panama, Mindi Cut; 
USNM 80710, 1, 185 mm SL, Panama, Mindi Reef; USNM 80711, 
1, 130 mm SL, Panama, Mindi Cut; USNM 81165, 1, 109 mm SL, 
Panama, Mindi Cut; USNM 80708, 1, 151 mm SL, Panama, Colon 
market; USNM 81166, 1, 79 mm SL, Panama, Portobelo; USNM 
81168, 2, 87-97 mm SL, Panama, Cristobal; USNM 114303, 1, 203 
mm SL, Guatemala, Laguna Grande; USNM 121746, 2, 90-98 mm 
SL, Venezuela, Cano de Agua; USNM 133714, 2, 192-241 mm SL, 
Haiti; USNM 178227, 2, 138-168 mm SL, Haiti; USNM 300471, 
3, 136-160 mm SL, Belize, east of Dangriga; USNM 343624, 1, 
100 mm SL, Cuba, Cayo Mendoza, Cuba.

Bairdiella veraecrucis Jordan & Dickerson, 1908

(Fig. 4d, Tables 4, 5)

Sciaena ronchus Jordan, 1886:44 (United States; listed).
Bairdiella veraecrucis Jordan, Dickerson, 1908:16, fig. 1 (Veracruz, 

Mexico. Holotype: USNM 61676. Paratypes: CAS–SU 20654).
Bairdiella ronchus (not of Cuvier, 1830).– Jordan, Evermann, 

1898: 1436 (in part; description; synonymy).– Castro-Aguirre 
et al., 1999:383 (fishes of Mexico; listed).– Nelson et al., 
2004:146 (common names of fishes from the United States; 

listed).– McEachran, Fechhelm 2005:416 (fishes of the Gulf 
of Mexico; short description).– Page et al., 2013:151 (common 
and scientific names of fishes from the United States; listed).

Diagnosis. Bairdiella veraecruciscan be differentiated from 
B. armata (EP), which occurs between the Gulf of Califor-
nia and Colombia (EP), by having 50-52 pored scales on the 
lateral line, rarely 49 (vs. 46-49, Tab. 5); from B. chrysou-
ra, which is found between Cape Cod (US) and the western 
Gulf of Mexico, by the presence of five pores on the chin (vs. 
six) and by a very robust second anal-fin spine, as long as the 
first anal-fin ray (vs. thin second anal-fin spine, shorter than 
first anal-fin ray, Fig. 4d); from B. goeldi sp. nov., which is 
found on the Brazilian coast, by having an orbital diameter 
less than 8% SL (vs. more than 8% SL, Fig. 5a), caudal pe-
duncle length 2.8-3.7 times the orbital diameter (vs. 1.6-2.3, 
rarely more than 2.3, Fig. 5b), and a relatively smaller head 
and longer dorsal fin (Tab. 4), with dorsal fin length 1.2-
1.5 times the head length (vs. 1.7-2.4, Fig. 5c), dorsal fin 
length and 1.2-1.5 times head depth (vs. 1.8-2.6, Fig. 5d); 
from B. ensifera (EP), which is found between Mexico and 
Peru (EP), by having wavy stripes or spots on the flanks (vs. 
body silvery without stripes or spots, Fig. 4d); from B. icis-
tia (EP), which is found between the Gulf of California and 
Guatemala (EP), by having 22-24 rays on the dorsal fin (vs. 
25-29, Tab. 5d), 21-24 gill rakers on the first brachial arch 
(vs. 25-27, Tab. 4), and no dark spot at the base of pectoral 
fins (vs. with dark spot at base of pectoral fins); from B. ron-
chus (WA), which is found in the Greater Caribbean Central 
Province, by its relatively smaller head and longer dorsal fin 
(Tab. 4), with dorsal fin length 1.2-1.5 times the head length 
(vs. 1.6-2.5, Fig. 5c), and dorsal fin length 1.2-1.5 times the 
head depth (vs. 1.7-2.7, Fig. 5d). 

Molecular diagnosis. The haplotypes of B. veraecrucis di-
ffered by four bases from those of all the other Atlantic spe-
cies analyzed, by nine bases from B. goeldi sp. nov., by 19 
bases from B. ronchus, and by 97 bases from B. chrysoura 
(Tab. 3), with genetic distances of 0.039±0.008 from B. go-
eldi sp. nov., 0.030±0.007 from B. ronchus, and 0.185±0.019 
from B. chrysoura (Tab. 2).

Description. Morphometric and meristic data are presen-
ted in Tabs. 4, 5. D. X+I.22-24; A.II.8; P. 16-18; gill rake-
rs 21-24; pored lateral line scales 49-52; scale rows above 
lateral line 8-9, below 10-11. Body moderately long and 
compressed, maximum depth at origin of dorsal fin. Dorsal 
profile nearly straight, ascending until first dorsal fin origin, 
posteriorly slightly convex until caudal peduncle. Ventral 
profile straight from pelvic fin to anal fin. Head relatively 
short, low. Snout blunt in lateral view, dorsal profile naked. 
Mouth nearly terminal, oblique in lateral view; posterior tip 
of premaxilla reaching vertical through anterior margin of 
orbit. Teeth conical, premaxilla with two rows, external row 
with about 40 larger teeth; dentary with two rows, external 
row with about 35 larger teeth. Orbit lateral; eye round and 
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relatively small, orbital diameter smaller than snout leng-
th. Interorbital space slightly convex, covered with cycloid 
scales. Nostrils visible with naked eye, anterior nostril oval, 
posterior nostril larger and teardrop like, close to anterior 
eye margin, over or nearly above horizontal line through 
middle of orbit. Lateral sensory canals on head visible on 
infraorbital, dentary and preopercle; five ventral pores on 
dentary tip, one small, central, oval, and two pores on each 
side. Preopercle margin serrated, with spines, two or three at 
angle largest. Opercle tip angled, slightly posterior to ver-
tical through pectoral fin base. Gill rakers well developed. 
Scales ctenoid on trunk, belly, pectoral fin base and predor-
sal region, cycloid on opercle, preopercle, infraorbital and 
interorbital. Lateral line simple, slightly arched below first 
dorsal fin to middle of second dorsal fin, straight elsewhere. 
First dorsal fin without scales, second dorsal fin with a row 
of cycloid scales on proximal half of membranes; membra-
nes of anal fin covered by a row of cycloid scales, except 
at distal third; pectoral fin base covered by cycloid scales; 
caudal fin base covered by a cluster of small cycloid sca-
les, rows of cycloid scales on nearly two thirds of caudal fin 
rays. Spinous dorsal fin short, first spine shortest, third spine 
longest; small notch between first and second dorsal fin; ori-
gin of second dorsal fin slightly in front of vertical through 
pectoral tip, with second dorsal soft ray about the same len-
gth of longest first dorsal spine. Anal fin short, emarginated 
(more prominently in small specimens), first spine as long 
and slightly stouter than last spine of first dorsal, second anal 
spine very stout and longer than remaining spines, width ne-
arly two thirds of pupil diameter. Pectoral fin long, falcate, 
almost reaching vent; pelvic fin origin behind vertical thou-
gh pectoral fin base; first pelvic fin longest, reaching vent. 
±Caudal peduncle depth slightly larger than eye diameter, 
8.7-10.8% SL, length 20.0-21.9% SL; caudal fin slightly 
rhomboidal, central rays longest.

Coloration. Grayish sections near the dorsal fin, but mostly 
silver above lateral line, silver below lateral line, tenuous 
bands of pigment on the flanks, oblique over lateral line and 
more or less parallel ventral to it. Distal portion of dorsal, 
anal and caudal fins black, pelvic fin yellowish and base of 
pectoral fin yellowish.

Distribution and habitat. Northern Greater Caribbean Pro-
vince, Gulf of Mexico (Fig. 3).

Material examined. CNPE 720, 1, 236 mm SL, Mexico, Tabasco, 
Laguna La Redonda; CNPE 2455, 1, 152 mm SL, Mexico, 
Tamaulipas, Rio Soto la Marina, Vista Hermosa; CNPE 1125, 1, 173 
mm SL, Mexico, Veracruz de Ignacio, Laguna de Tamiahua; CNPE 
4817, 3, 130-168 mm SL, Mexico, Veracruz de Ignacio, Laguna de 
Tampamachoco; CNPE 4882, 2, 155-176 mm SL, Mexico, Veracruz 
de Ignacio, Laguna de Tampamachoco; CNPE 11083, 2, 125-130 
mm SL, Mexico, Veracruz de Ignacio, Laguna de Tamiahua; USNM 
61676, 1, 201 mm SL, Mexico, Veracruz, Jordan, D. S (Holotype); 
USNM 62275, 1, 234 mm SL, Mexico, Tampico.

Discussion

The delimitation of faunal regions is a major challenge 
for marine biogeography. Widely-distributed groups, such 
as the Sciaenidae, have attracted a substantial attention from 
biogeographers, who consider the subfamily Stelliferinae to 
be an especially appropriate model for the analysis of the 
genetic connectivity among populations, given that species 
of the group are widely dispersed in estuarine environments 
(Barbosa et al., 2014). However, there has been no com-
prehensive assessment of the evolutionary relationships 
among species or lineages of Bairdiella. The general lack 
of intergeneric and interspecific phylogenetic analyses is at 
least partly due to the limitations of and inconsistencies in 
species definitions, resulting from a deficiency of data on 
alpha-taxonomy, and the paucity of museum specimens col-
lected in many geographic areas, especially in South Ameri-
ca (Marceniuk et al., 2013).

The revalidation of B. veraecrucis supports the recogni-
tion of a distinctive fauna in the Gulf of Mexico, as part of 
the northern Greater Caribbean Province (sensu Robertson, 
Cramer, 2014). There is, however, no consensus on the defi-
nition of the southern limit of the Greater Caribbean Provin-
ce, which has varied from the Gulf of Paria, in Venezuela, to 
Suriname (Petuch, 2013), and different points in the coast of 
Brazil (Robins, 1971). The presence of Bairdiella ronchus 
in the central Greater Caribbean Province (sensu Robert-
son, Cramer, 2014) and the occurrence of B. goeldi sp. nov. 
on the Brazilian coast indicates the existence of distinctive 
marine-estuarine fish faunas in the Caribbean and Brazil. 
Whereas a number of studies have demonstrated differences 
in the fauna of reef-dwelling fishes from the Caribbean and 
Brazilian coast (Floeter, Gasparini, 2000; Rocha, 2003; Flo-
eter et al., 2008; Bernal, Rocha 2011), biogeographic analy-
ses of the coastal (non-reef) and estuarine fishes of these two 
regions are scarce (Marceniuk et al., 2016). Until recently, 
the existing data on the marine and estuarine fish fauna of 
the western Atlantic indicated that the majority of species 
found in Brazil also occurred in the Caribbean (Menezes et 
al., 2003), a situation apparently determined by the absen-
ce of any major physical barriers between the two regions. 
Together with the results of previous studies (Marceniuk et 
al., 2012, 2016), the findings of the present analysis indicate 
that this concept needs to be revised, and tested with other 
taxonomic groups. 

In Brazil, recent studies have revealed complex patter-
ns of diversity in marine estuarine species or lineages, with 
varying estimates of the timing of molecular divergence 
(Santos, 2016; Silva et al., 2016; Machado et al., 2017) or 
without molecular differentiation among distinct popula-
tions along the coast (Marceniuk et al., 2017). Those results 
indicate that separate events on different time scales were 
responsible for distinct evolutionary processes on the Brazi-
lian coast, some of which are still ongoing (Marceniuk et al., 
2017; Marceniuk et al., 2019). Robertson, Cramer (2014) 
concluded that major variations in shelf environments are 
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responsible for substantial differences in the faunas of the 
three provinces of the Greater Caribbean. The same might 
be valid for the Brazilian coast, given its considerable he-
terogeneity of environments (da Silva et al., 2016). Further 
taxonomic reviews of the marine-estuarine fish fauna of the 
Brazilian coast may also reveal distinct biogeographic pat-
terns on different time scales. This is supported by the two 
distinctive lineages found in B. goeldi sp. nov., underscoring 
the need for more comprehensive biogeographic studies of 
the marine and estuarine fish fauna of Brazilian coast (see 
Pinheiro et al., 2018). 

Key to the species of Bairdiella 

1a. Dorsal-fin rays 25-29; gill rakers on first branchial arch 
25-27; dark spot at base of pectoral fins ............  B. icistia 

(eastern Pacific from Gulf of California to Guatemala)
1b. Dorsal-fin rays 19-24, gill rakers on first branchial arch 

22-24; without dark spot at base of pectoral fins ............ 2
2a. Six pores on chin; anal-fin rays 8-10, more commonly 9; 

second anal fin spine thin, shorter than first anal-fin ray ..  
 ......................................................................B. chrysoura 

(western Atlantic, from Cape Cod to western Gulf of Mexico)
2b. Five pores on chin; anal-fin rays 8-9, more commonly 8; 

second anal fin spine robust, as long as first anal-fin ray .... 3
3a. Body silvery without stripes or dark spot; head profile 

slightly convex; 55 or more scales along lateral line up to 
caudal fin base .................................................B. ensifera

(eastern Pacific, from Southern Mexico to Peru)
3b. Body with wavy stripes or dots; head profile straight or 

slightly concave; 46-53 scales along lateral line up to cau-
dal fin base ...................................................................... 4

4b. Eyes large, orbital diameter larger than 8% SL ..............  
 ...............................................................B. goeldi sp. nov.

(western Atlantic, Brazilian coast)
4a. Eye small, orbital diameter less than 8% SL ................. 5
5a. 46-49 scales with pores along lateral line up to caudal 

fin base ...........................................................B. armata
(eastern Pacific, from Gulf of California to Colombia)

5b. 50-53 (rarely 49) scales with pores along lateral line up 
to caudal fin base ............................................................ 6

6a. Dorsal fin relatively high and head relatively small, hei-
ght of dorsal fin 1.2-1.5 times the height of the head; hei-
ght of dorsal fin 1.2-1.5 times the width of the head ........   
 ................................................................... B. veraecrucis

(western Atlantic, Gulf of Mexico)
6b. Dorsal fin relatively low and head relatively large, height 

of dorsal fin 1.7-2.7 times height of the head; height of dor-
sal fin 1.6-2.5 times the width of the head .........B. ronchus

(western Atlantic, Caribbean Sea)
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