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Revision of the species of the genus Cathorops (Siluriformes: Ariidae)
from Mesoamerica and the Central American Caribbean,

with description of three new species

Alexandre P. Marceniuk' and Ricardo Betancur-R.?

The ariid genus Cathorops includes species that occur mainly in estuarine and freshwater habitats of the eastern and western
coasts of southern Mexico, Central and South America. The species of Cathorops from the Mesoamerica (Atlantic slope) and
Caribbean Central America are revised, and three new species are described: C. belizensis from mangrove areas in Belize; C.
higuchii from shallow coastal areas and coastal rivers in the Central American Caribbean, from Honduras to Panama; and C.
kailolae from rio Usumacinta and lago Izabal basins in Mexico and Guatemala. Additionally, C. aguadulce, from the rio
Papaloapan basin in Mexico, and C. melanopus from the rio Motagua basin in Guatemala and Honduras, are redescribed and
their geographic distributions are revised.

O género de ariideos Cathorops inclui espécies que habitam principalmente aguas doces e estuarinas das plataformas orientais
e ocidentais do sul do México, Américas do Sul e Central. Neste estudo, se apresenta uma revisao das espécies de Cathorops
da Mesoamérica (bacias do Atlantico) e Caribe centroamericano, incluindo a descri¢do de trés espécies novas: C. belizensis,
de areas de manglar em Belice; C. higuchii, de aguas costeiras rasas e rios costeiros do Caribe centroamericano, desde
Honduras até o Panama; e C. kailolae, das bacias do rio Usumacinta e lago [zabal no México e Guatemala. Adicionalmente, se
redescrevem C. aguadulce, da bacia do rio Papaloapan no México, e C. melanopus, da bacia do rio Motagua na Guatemala e

Honduras, apresentando-se uma revisao de suas distribuigdes geograficas.

Key words: Cathorops aguadulce, C. belizensis, C. higuchii, C. kailolae, C. melanopus, Sexual dimorphism.

Introduction

Ariid catfishes are widely distributed in tropical and temper-
ate continental shelves all over the world, mainly inhabiting
coastal waters and estuarine regions, or in some cases confined
to freshwaters (Kailola, 2004; Marceniuk & Menezes, 2007). The
neotropical genus Cathorops Jordan & Gilbert, 1882 includes
species that occur mainly in estuarine and freshwater habitats in
the eastern and western shelves of southern Mexico, Central
and South America. The species belonging to Cathorops have
been traditionally distinguished by the absence of vomerine tooth
plates and presence of one pair of small oval accessory tooth
plates bearing molariform teeth. The genus comprises 14 valid
species (Marceniuk & Ferraris, 2003; Betancur-R. & Acero P.,
2005; Marceniuk, 2007a), although a higher number of species
has been recognized, but not named by Marceniuk (1997). Mono-
phyly of the genus was first recognized by Marceniuk (1997) and
later confirmed through cladistic analyses by Marceniuk (2003),
using osteological characters and Betancur-R. (2003), Betancur-

R. & Acero P. (2005), and Betancur-R. et al. (2007), using mito-
chondrial, nuclear and morphological evidence. Recently,
Marceniuk & Menezes (2007) presented a revision of the genera
of the family Ariidae, redefining Cathorops with six exclusive
and eleven non-exclusive derived anatomical characters. Inde-
pendently, Betancur-R. ez al. (2007), in their revision of the New
World Ariidae, listed ten morphological and two amino acid sy-
napomorphies for the genus Cathorops and recognized two sub-
genera: Precathorops, for C. dasycephalus, and Cathorops for
the remaining species. Although Marceniuk (2003) and Marceniuk
& Menezes (2007) provided no subgeneric classification for
Cathorops, their morphological evidence supports the basal
position of C. dasycephalus and thus the division of the genus
into two main lineages.

Cathorops aguadulce (Meek, 1904) was described from the
rio Papaloapan basin in Mexico, but is currently recognized as
occurring also in rio Panuco to laguna de Términos in Mexico, rio
Usumacinta basin in Mexico and Guatemala, and lago Izabal ba-
sin in Guatemala (Miller et al., 2005). The type locality of

'Museu de Zoologia da Universidade de Sdo Paulo, Caixa Postal 42494, 04218-970 Sao Paulo, SP, Brazil. a_marceniuk@hotmail.com
“Department of Biological Sciences, Auburn University, 331 Funchess Hall, Auburn, AL 36849, USA. betanri@auburn.edu



26 Revision of the ariid species of the genus Cathorops

Cathorops melanopus (Gunther, 1864) is the rio Motagua in
Guatemala, but is commonly recognized as the only species of
Cathorops described for the entire Caribbean portion of Central
America (Regan, 1907; Meek & Hildebrand, 1923; Miller, 1966;
Gilbert & Kelso, 1971; Castro-Aguirre ez al., 1999).

In this study, we provide a revision of the species of
Cathorops from the Atlantic slope of Mesoamerica and the Cen-
tral American Caribbean, including the description of three new
species and the redescription of C. aguadulce and C. melanopus,
with revision of their geographical distributions.

Material and Methods

This study is based on the analysis of 50 morphometric
and 6 meristic characters. Measurements were taken accord-
ing to Marceniuk (2007b). Gill rakers counts reported were
made only on lateral surfaces of the epibranchial and the
ceratobranchial (= upper and lower limbs of gill arches, re-
spectively). The dorsomedian groove of neurocranium re-
ferred herein is formed by mesial depression of the frontals
and extends posteriorly to the anterior portion of supraoc-
cipital. Bivariate scatterplots were used in the analyses of
morphometric data and ranges and modal data used in the
analysis of meristic data. Measurements are given as per-
centages of standard length (SL), unless stated otherwise.
Individual measurements are given for the holotypes (except
of C. melanopus), followed by the mean and the range, for
males and females separately. The meristic values for the ho-
lotypes are indicated in parentheses in the descriptions. Sex
of specimens was determined by examination of the gonad
morphology under magnification (gonads of C. aguadulce
and C. melanopus were not examined). Whenever possible,
variables in which differences were found between males and
females are discussed under the sexual dimorphism section
of each species. Diagnosis sections include a combination of
characters which allows differentiating each species described
from the other members of Cathorops. Individual compara-
tive diagnoses separating each species from other species
from Mesoamerica and the Caribbean, including Cathorops
mapale species group from Colombia and Venezuela, are also
presented. Usage of “nuchal plate” in text refers to the fusion
of the anterior and the medial nuchal plates (Higuchi, 1982;
Royero, 1987).

The institutional abbreviations used are as follows: AMNH
- American Museum of Natural History, New York, USA; AUM -
Auburn University Museum, Auburn, Alabama, USA; BMNH -
The Natural History Museum, London, England; ECO-SC - El
Colegio de la Frontera Sur (ECOSUR), San Cristobal de las Casas,
Chiapas, Mexico; FMNH - Field Museum of Natural History,
Chicago, USA; MZUSP - Museu de Zoologia da Universidade
de Sao Paulo, Sao Paulo, Brazil; STRI - Smithsonian Tropical
Research Institute, Balboa, Panama; UF - University of Florida,
Florida Museum of Natural History, Florida, USA; UMMZ -
University of Michigan, Museum of Zoology, Michigan, USA;
USNM - National Museum of Natural History, Smithsonian In-
stitution, Washington, D.C., USA.

Cathorops (Cathorops) aguadulce (Meek, 1904)
Figs. l and 2

Galeichthys aguadulce Meek, 1904: 9, pl. 4. Type locality: rio
Tesechoacan at Pérez, Veracruz, rio Papaloapan basin, Mexico.
Holotype: FMNH 4678.

Cathorops aguadulce; Taylor & Menezes, 1978 [only name];
Castro-Aguirre et al., 1999 (in part): 148—149 [remarks and
distribution, Mexico, rio Papaloapan basin]; Marceniuk &
Ferraris, 2003: 449 [distribution, Mexico, rio Papaloapan ba-
sin]; Acero P.,2003: 837 [only name]; Kailola, 2004: 132 [only
name]; Miller ez al., 2005 (in part): 170 [description and distri-
bution, Mexico, from rio Panuco to rio Coatzacoalcos];
Marceniuk & Menezes, 2007 (in part): 42 [distribution,
Mexico, rio Papaloapan basin]; Betancur-R. et al., 2007:349
[only name]; Betancur-R. & Willink, 2007 (in part) [key fea-
tures and distribution, Mexico, rio Panuco to rio Papaloapan].

Material examined. FMNH 4678, 1, 227.0 mm SL, Mexico, rio
Tesechoacan at Pérez, Veracruz, rio Papaloapan basin, holotype of
Galeichthys aguadulce Meek 1904; UMMZ 210777, 1, 152.0 mm SL,
Mexico, Oaxaca, rio Papaloapan, ca 100 m below bridge to Papaloapan;
UMMZ 97483, 5, 134.0-187.0 mm SL, Mexico, Veracruz, rio
Papaloapan, 2 miles W of San Cristobal. UMMZ 186482, 1, 190 mm
SL, Mexico, Veracruz, Estero tributary to Bahia Tecolutla, on Tecolutla-
Nautla hwy 2.8 mi SSE Tecolutla (ferry landing, S side) at Rancho, rio
Tecolutla basin.

Diagnosis. Cathorops aguadulce is distinguished from all con-
geners by the fleshy papillae intercalated with gill rakers on first
two gill arches (vs. papillae absent in the remaining species, ex-
ceptin C. kailolae) (Fig. 3), posterior margin of pectoral-fin spine
with long and conspicuous serrations (vs. short and inconspicu-
ous serrations in all other species, except in C. kailolae, C.
melanopus, C. multiradiatus, and C. tuyra) (Fig. 2), 14-16 gill
rakers on firstarch (vs. 19-23 in C. agassizii, 17-22 in C. arenatus,
19-20 in C. belizensis, 18-21 in C. higuchii, 37-40 in C.
hypophthalmus,20-24 in C. mapale, 19-22 in C. tuyra, and 17-21
in C. spixii) (Table 1), and snout length 9.3-11.6% SL (vs. 5.0-9.0%
SL in the remaining species, except in C. hypophthalmus) (Fig. 4).

Cathorops aguadulce is further distinguished from C.
belizensis by possessing a longer supraoccipital process (11.5-
16.3 vs. 8.8-10.5% SL), larger orbital diameter (4.6-6.9 vs. 3.6-4.4%
SL), and shorter interorbital distance (9.9-12.3 vs. 12.9-15.1% SL).
Cathorops aguadulce is additionally distinguished from C.
higuchii by having 13-16 gill rakers on second arch (vs. 17-21),
and a larger orbital diameter (4.6-6.9 vs. 3.3-4.4% SL). Cathorops
aguadulce also differs from C. kailolae by having a longer dis-
tance from tip of snout to dorsal-fin origin (39.0-40.7 vs. 33.1-
38.0% SL) (Fig. 5). Cathorops aguadulce is additionally distin-
guished from C. mapale species group in possessing 13-16 gill
rakers on second arch (vs. 17-21). Cathorops aguadulce is fur-
ther distinguished from C. melanopus by having a longer dis-
tance from tip of snout to dorsal-fin origin (39.0-40.7 vs. 30.0-
32.6% SL), and longer distance from tip of snout to posterior
margin of dorsomedian groove of neurocranium (22.9-26.4 vs.
17.9-19.1%SL).
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Fig. 1. Cathorops aguadulce, holotype, FMNH 4678, 227.0 mm SL (body in lateral view). Mexico, Veracruz, rio Papaloapan

basin, rio Tesechoacan at Pérez.

Fig. 2. Cathorops aguadulce, holotype, FMNH 4678, 227.0
mm SL (head in dorsal view). Mexico, Veracruz, rio Papaloapan
basin, rio Tesechoacan at Pérez.

Table 1. Meristics for Cathorops aguadulce, C. belizensis,
C. higuchii, C. kailolae and C. melanopus. Data in
parentheses indicate modes.

C. aguadulce C. belizensis C. higuchii C. kailolae C. melanopus

n=2 n=13 n=26 n=26 n=_8
Number of rays
Pectoral- 10-11 9-11
fin 10 (10) 10 (10) 10
Dorsal-fin 7 7 7 7 7
Pelvic-fin 6 6 6 6 6
18-21 19-24 20-24 19-20
Anabfin 21 e @ @ @
Number of gill rakers
. 19-20 18-21 14-16 16-18
First arch 14-16 (20) (20) (15) (17)
Second 13-16 16-20 17-21 13-16 16-18
arch (18) 19) (14) (16)

Description. (Tables 1 and 2). Head long and depressed, profile
slightly convex at level of frontals and supraoccipital. Body
broader rather than deeper on pectoral girdle area. Cephalic shield
rugose, relatively short and narrow on lateral ethmoid, frontal,
supracleithrum, and epioccipital areas. Osseous bridge formed
by lateral ethmoid and frontal long and slender, evident under

skin. Dorsomedian groove of neurocranium formed by frontals
and supraoccipital, relatively deep and long, its margins well
marked and progressively narrower posteriorly. Supraoccipital
process relatively long and narrow on posterior portion, profile
straight. Nuchal plate crescent-shaped, short and relatively wide.
Snout long, rounded on transverse section. Anterior and poste-
rior nostrils close to one another. Eye lateral and large. Interor-
bital distance short, distance between nostrils and orbit long.
Maxillary barbel surpassing base of pectoral-fin spine, external
mental barbel surpassing margin of gill membrane, internal men-
tal barbel reaching margin of gill membrane.

Mouth narrows, lower jaw arched. Lips thick, lower lip thicker
than upper lip. Vomerine tooth plates absent. One pair of elon-
gated and narrow accessory tooth plates, small and distant from
each other. Accessory tooth plates with small and few molari-
form teeth. Premaxilla quite narrow and moderately long.

Soft pectoral-fin rays 10. Pectoral-fin spine thick and short;
anterior margin without granules or serrations; posterior margin
with long and conspicuous serrations along almost its entire
length. Soft dorsal-fin rays 7. Dorsal-fin spine relatively short,
longer than pectoral-fin spine; anterior margin smooth; poste-
rior margin serrated along almost its entire length. Pelvic fin high,
with 6 rays. Anal fin high and short at base, with 21 rays. Upper
and lower lobes of caudal fin long, upper lobe longer than lower
lobe. Caudal peduncle high.

Acicular gill rakers on first arch 14-16 (14),4 or 5 (5) on upper
limb, 10 or 11 (10) on lower limb. Spike-shaped gill rakers on
second arch 13-16 (13),3 to 5 (3) onupper limb, 10 or 11 (10) on
lower limb. Mesial surfaces of all gill arches with developed gill
rakers. Lateral and mesial surfaces of first and second gill arches
with fleshy papillae intercalated with gill rakers, papillae more
developed on second arch.

Coloration in Alcohol. Dorsal and lateral portions of head brown,
ventrally light beige. Body with same brown color, progressively
lighter towards lateral line and rather light beige under lateral
line. Maxillary barbel dark, mental barbels light; adipose fin dark,
and other fins brown.

Sexual dimorphism. Sex of specimens was not examined (see
Material and Methods).
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Distribution. Cathorops aguadulce was described based on
material from rio Tesechoacan, rio Papaloapan basin in Veracruz,
Mexico. Without considering the populations from the rio
Usumacinta/rio Grijalva and rio Polochic/Lago Izabal watersheds
(see remarks), Miller et al. (2005, Map 6.144) suggested that C.
aguadulce occurs from rio Coatzacoalcos northwestwards to
rio Panuco as well as in the Gulf of Mexico (Fig. 6). The species
inhabits large to medium-sized rivers, lagoons and small drain-
ages; typically freshwaters, but also occurring in marine waters
(Miller et al., 2005).

Table 2. Morphometrics for Cathorops aguadulce. Standard
length is expressed in millimeters, other measurements are
percents of standard length. Ranges include paratypes only.

Holotype n Mean Range
Standard length (mm) 227.0 8 - 134.0-227.0
Head length 26.0 - - -
Snout length 9.3 7 10.6 93-11.6
Distance between anterior nostrils 4.0 - - -
Distance between posterior nostrils 4.9 - - -
Distance between anterior nostril and 6.9 - - -
orbit
Distance between posterior nostril and 5.5 - - -
orbit
Orbital diameter 4.6 8 60 4.6-69
Interorbital distance 11.8 8 11.1 99-123
Maxillary barbel length 25.9 8 29.5 259-32.1
External mental barbel length 18.5 2 194 18.5-204
Internal mental barbel length 12.8 2 133 12.8-13.9
Distance from snout to maxillary barbel 1.8 - - -
Distance from snout to external mental 3.8 - - -
barbel
Distance from snout to internal mental 3.4 - - -
barbel
Mouth width 9.5 - - -
Premaxilla length 1.4 - - -
Premaxilla width 54 - - -
Width of cephalic shield at lateral 11.8 - - -
ethmoid area
Width of cephalic shield at frontal area 6.5 - - -
Width of cephalic shield at 17.3 - - -
supracleithrum area
Distance between lateral ethmoid and 21.2 7 222 21.2-22.8
supracleithrum
Distance between snout and post. margin ~ 25.4 7 249 229-264
of dorsomedian groove of neurocranium
Supraoccipital process length 12.1 7 139 11.5-16.3
Supraoccipital process width 2.5 2 25 2526
Nuchal-plate length 5.7 - - -
Nuchal-plate width 6.3 - - -
Body depth 17.8 - - -
Body width 19.2 - - -
Distance from snout to pectoral fin 229 - - -
Distance from snout to dorsal fin 39.7 7 399 39.0-40.7
Distance from snout to pelvic fin 533 7 534 51.0-56.1
Distance from snout to adipose fin 74.5 7 76.6 74.5-79.9
Distance from snout to anal fin 69.2 7 66.7 63.8-69.4
Caudal-peduncle depth 8.0 7 80 7.7-83
Pectoral-fin spine length 17.2 - - -
Dorsal-fin spine length 18.2 7 192 17.5-21.9
Pelvic-fin base length 39 - - -
Pelvic-fin height 17.1 2 17.0 17.0-17.1
Adipose-fin base length 5.5 7 66 49-8.0
Adipose-fin height 3.1 - - -
Anal-fin base length 16.5 7 174 16.4-19.7
Anal-fin height 17.1 - -
Caudal-fin upper lobe length 34.4 - - -

Caudal-fin lower lobe length 29.1

Vernacular names. Aguadulce Sea Catfish or bagre aguadulce.

Remarks. The entities examined from the rio Usumacinta and
lago Izabal basins, formerly treated as Cathorops aguadulce
(e.g. Castro-Aguirre et al., 1999; Miller et al., 2005; Betancur-R.
and Willink, 2007), are treated herein as C. kailolae (see below).
Cathorops aguadulce and C. kailolae form a species complex,
which is diagnosed by the presence of fleshy papillac on the
mesial and lateral surfaces of first two gill arches (Fig. 3). More
material examination is required to determine whether the popu-

Fig. 3. Second gill arch of (A) Cathorops melanopus (UMMZ 197336,
188.0mm SL), and (B) C. kailolae (UMMZ 186482, 190.0 mm SL).
Lateral view. Abbreviations: GR - gill rakers; FP - fleshy papillae.
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lations reported by Miller et al. (2005, Map 6.144) from other
localities (i.e. rio Panuco, rio Tecolutla, rio Coatzacoalcos, and
Gulf of Mexico) should be separated.

Cathorops (Cathorops) belizensis, new species
Figs. 7and 8

Cathorops spixii (non Agassiz); Taylor & Menezes, 1978: (in
part) [description and distribution, Belize]

Cathorops sp; Greenfield & Thomerson, 1997 [description,
Belize].

Holotype. USNM 286399, 175.0 mm SL (female), Belize, Belize City,
mangrove swamps St. John's college, 2 Aug 1971, D. W. Greenfield
and J. E. Thomerson.

Paratypes. USNM 385181, 9 (8, 147.0-240.0 mm SL), collected with
holotype; FMNH 95978, 52 (3, 207-248 mm SL), collected with
holotype; FMNH 77783, 27 (4, 168-218 mm SL), Belize, 500 yards
off Belize City, 1 Aug 1971 D.W. Greenfield.

Diagnosis. Cathorops belizensis is distinguished from all con-
geners by having 19-20 gill rakers on first arch (vs. 14-16 in C.
aguadulce, 14-15 in C. fuerthii, 37-40 in C. hypophthalmus, 14-
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Fig. 4. Plot of standard length against snout length for
Cathorops aguadulce (holotype, open circle; non-type
specimens, filled circle) and C. kailolae (holotype, filled
triangle; paratypes and non-type specimens, open triangle).
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Fig. 5. Plot of standard length against distance from snout to
dorsal fin for Cathorops aguadulce (holotype, open circle; non-
type specimens, filled circle) and C. kailolae (holotype, filled
triangle; paratypes and non-type specimens, open triangle).

16in C. kailolae, 13-16 in C. manglarensis, 16-18 in C. melanopus,
and 14-18 in C. taylori), 18-21 anal-finrays (vs. 22-25 in C. fuerthii,
22-23 in C. hypophthalmus, 25-27 in C. multiradiatus, 24-27 in
C. manglarensis, 22-25 in C. spixii,and 22-23 in C. steindachneri),
posterior margin of pectoral-fin spine with short and inconspicu-
ous serrations (vs. long and conspicuous serrations in C.
aguadulce, C. kailolae, C. melanopus, C. multiradiatus, and
C. tuyra), orbital diameter 3.6-4.4% SL (vs. 4.6-7.1% SL in C.
agassizii, 4.6-6.9% SL in C. aguadulce, 3.0-3.5% SL in C.
hypophthalmus, 4.6-6.6% SL in C. kailolae, 5.0-6.1% SL in C.
liropus, 4.5-5.0% SL in C. melanopus, and 4.6-5.9% SL in C.
taylori), interorbital distance 12.9-15.1% SL (vs. 9.9-12.3% SL in
C. aguadulce, 15.7-16.3% SL in C. hypophthalmus, 8.9-12.3%
SL in C. kailolae, 11.1-12.1% SL in C. melanopus), and dorsal-
fin spine length 29.4-33.3% of distance from tip of snout to pel-
vic-fin origin (vs. 33.4-53.03%, except in C. taylori,and C. tuyra).

Cathorops belizensis is additionally distinguished from C.
aguadulce by possessing a shorter snout (6.9-8.9 vs. 9.3-11.6%
SL), shorter supraoccipital process (8.8-10.5 vs. 11.5-16.3% SL),
and by lacking fleshy papillae intercalated with gill rakers on first
two arches (vs. papillae present). Cathorops belizensis is further
distinguished from C. higuchii by its remarkably granulated
cephalic shield (vs. slightly granulated cephalic shield), shorter
dorsal-fin spine (15.9-17.6 vs. 18.6-22.2% SL) (Fig. 9), dorsal-fin
spine as long as pectoral-fin spine (vs. dorsal-fin spine longer
than pectoral-fin spine), and shorter nuchal plate (5.6-6.4 vs. 6.3-
7.5% SL). Cathorops belizensis also differs from C. kailolae by
possessing a greater distance between anterior nostrils (5.1-6.1
vs. 3.2-4.5% SL), greater distance between posterior nostrils (5.9-
7.6 vs. 4.1-5.3% SL), shorter dorsal-fin spine (15.9-17.6 vs. 19.3-
24.9% SL), broader mouth (10.0-13.2 vs. 8.1-10.0% SL), wider pre-
maxilla (6.3-11.9 vs. 4.3-5.4% SL), shorter lower lobe of caudal-fin
(25.5-28.2 vs. 29.2-34.3% SL), pelvic fin paler (vs. pelvic fin totally
or partially dark), and by lacking fleshy papillae intercalated with
gill rakers on first two arches (vs. papillae present). Cathorops
belizensis is additionally distinguished from C. mapale species
group in having a shorter supraoccipital process (8.8-10.5 vs.
10.6-14.9% SL), shorter nuchal plate (5.6-6.4 vs. 6.6-7.9% SL), and
shorter dorsal-fin spine (15.9-17.6 vs. 18.5-24.2% SL), dorsal-fin
spine as long as pectoral-fin spine (vs. dorsal-fin spine longer
than pectoral-fin spine). Cathorops belizensis may be further
distinguished from C. melanopus in having a longer head (25.8-
31.9vs. 22.3-23.0% SL), longer snout (6.9-8.9 vs. 5.3-5.5% SL),
greater distance between lateral cornu of lateral ethmoid and
external limb of supracleithrum (22.2-26.4 vs. 19.3-19.6% SL),
greater distance between anterior nostrils (5.1-6.1 vs. 3.6-4.4%
SL), greater between posterior nostrils (5.9-7.6 vs. 4.4-5.1% SL),
broader mouth (10.0-13.2 vs. 8.9-9.7% SL), wider premaxilla (6.3-
11.9 vs. 5.1-5.8% SL), and pelvic fin paler (vs. pelvic fin with
intense black pigmentation).

Description. (Tables 1 and 3). Head very long and depressed,
profile slightly convex at level of frontals and supraoccipital.
Body wider rather than deeper on pectoral girdle area. Cephalic
shield long and rugose, wide on lateral ethmoid, frontal,
supracleithrum, and epioccipital areas. Osseous bridge formed
by lateral ethmoid and frontal long and slender, quite evident
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Fig. 6. Distribution of freshwater species of Cathorops in Mesoamerica. C. aguadulce [open square, holotype; filled square,
non-types; hatched square, from Miller et al. (2005, Map 6.144)]; C. kailolae [open circle, holotype; filled circle, paratypes;
gray circle, non-types; hatched circle, from Miller et al. (2005, Map 6.144)], and Cathorops melanopus (triangle). Some
symbols represent more than one locality or lot of specimens (from www.aquarius.geomar.de).

under skin. Dorsomedian groove of neurocranium formed by
frontals and supraoccipital deep and relatively large, its margins
well marked and progressively narrower posteriorly. Supraoc-
cipital process relatively short and wide on posterior portion,
profile straight. Nuchal plate crescent-shaped, short and wide.
Snout long and rounded on transverse section. Anterior and
posterior nostrils quite distant from one another. Eyes lateral
and small. Interorbital distance long, distance between nostrils
and orbit moderate. Maxillary barbel reaching base of pectoral-
fin spine, external mental barbel reaching margin of gill mem-
brane, internal mental barbel not reaching margin of gill mem-
brane.

Mouth broad, lower jaw arched. Lips wide, lower lip thicker

than upper lip. Vomerine tooth plates absent. One pair of oval
shaped accessory tooth plates, moderate in size and distant
from one another. Accessory tooth plates with large molariform
teeth. Premaxilla broad and short. Dentary with well pronounced
posterior projection, with sharp teeth on anterior portion, molari-
form teeth on posterior portion and few conical teeth on interme-
diate portion.

Soft pectoral-fin rays 10-11 (10). Pectoral-fin spine relatively
short and slender; anterior margin with few granules on basal
two thirds, distal third with short serrations; posterior margin
straight on basal fourth, distal three quarters with short serra-
tions. Soft dorsal-fin rays 7. Dorsal-fin spine short and slender,
as long as pectoral-fin spine; anterior margin with few granules

Fig. 7. Cathorops belizensis, holotype, USNM 286399, 175.0 mm SL (body in lateral view). Belize, Belize City, mangrove
swamps St. John's college.
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on basal two thirds, distal third with short serrations; posterior
margin serrated along almost its entire length. Pelvic fin high,
with 6 rays. Anal fin low and short at base, with 18-21 (21) rays.
Upper and lower lobes of caudal-fin quite short, upper lobe longer
than lower lobe. Caudal peduncle high.

Acicular gill rakers on first arch 19-20 (20), 6 or 7 (6) on upper
limb, 12 to 14 (14) on lower limb. Spike shaped gill rakers on
second arch 16-19 (19), 6 or 7 (6) on upper limb, 11 to 13 (13) on
lower limb. Mesial surfaces of all gill arches with developed gill
rakers. Lateral and mesial surfaces of first and second gill arches
without fleshy papillae intercalated with gill rakers.

Coloration in Alcohol. Head dark brown on dorsal and lateral
portions, ventrally light cream. Body with same dark brown col-
oration on dorsal portion, progressively lighter towards lateral
line and light cream under lateral line. Barbels light, fins light
beige.

Sexual dimorphism. Sexual dimorphism was observed in two
females (175.0-240.0 mm SL) and seven males (147.0-211.0 mm
SL) with respect to following morphological features (see also
Table 3). Males with relatively larger heads than females, as evi-
denced by greater distance between lateral cornu of lateral eth-

Table 3. Morphometrics for Cathorops belizensis. Standard length is expressed in millimeters, other measurements are percents

of standard length. Ranges include paratypes only.

Holot. Males Females Uncertain

n  Mean Range n  Mean Range n Range
Standard length (mm) 1750 9 - 147.0-211.0 2 - 175.0-240.0 5 192.0-248.0
Head length 25.8 9 30.8 29.4-31.9 2 27.9 25.8-30.0 5 27.0-30.0
Snout length 7.1 9 7.7 6.9-8.9 2 7.8 7.1-8.4 5 7.7-8.7
Distance between anterior nostrils 5.1 9 5.8 5.4-6.1 2 5.6 5.1-6.1 4 5.4-5.7
Distance between posterior nostrils 59 9 7.1 6.6-7.6 2 6.7 5.9-7.6 4 6.8-7.3
Distance between anterior nostril to orbit 6.7 7 7.1 6.7-7.5 2 6.8 6.7-6.8 - -
Distance between posterior nostril to orbit 49 9 5.1 4.7-5.4 2 4.9 4.9-49 4 4.6-5.0
Orbital diameter 3.9 9 43 3.9-4.4 2 3.8 3.6-3.9 5 3.9-43
Interorbital distance 13.2 9 14.5 13.9-15.1 2 13.1 13.0-13.2 4 12.9-14.2
Maxillary barbel length 31.8 9 30.9 24.7-35.0 2 28.0 24.3-31.8 5 26.1-31.0
External mental barbel length 21.9 9 19.8 15.6-24.6 2 18.0 14.2-21.9 5 19.3-21.0
Internal mental barbel length 13.9 9 12.6 10.7-14.1 2 12.0 10.1-13.9 5 12.1-13.7
Distance from snout to maxillary barbel 3.1 7 2.1 1.6-2.6 2 32 3.1-3.3 - -
Distance from snout to external mental barbel 33 7 32 2.0-4.9 2 33 3.3-3.4 - -
Distance from snout to internal mental barbel 2.3 7 24 1.5-4.5 2 2.7 2.3-3.1 - -
Mouth width 10.1 9 11.5 10.6-12.1 2 11.6 10.1-13.2 5 10.0-11.8
Lower-jaw length 3.0 7 2.5 1.6-3.4 2 22 1.4-3.0 - -
Premaxilla length 1.4 7 1.4 1.1-2.0 2 1.2 0.9-14 - -
Premaxilla width 6.3 7 83 7.2-11.9 2 7.0 6.3-7.7 - -
Distance between accessory tooth plates 5.0 7 6.5 4.4-79 2 5.7 5.0-6.3 - -
Length of accessory tooth plates 4.3 7 33 2.6-4.6 2 5.0 43-5.7 - -
Width of accessory tooth plates 1.8 7 1.3 0.9-2.0 2 2.1 1.8-2.4 - -
Width of cephalic shield at lateral ethmoid area 12.3 9 13.6 13.3-14.0 2 12.5 12.3-12.6 4 12.1-13.1
Width of cephalic shield at frontals area 6.8 9 6.9 6.6-7.3 2 6.5 6.2-6.8 4 6.2-7.1
Width of cephalic shield at epioccipital area 12.6 7 11.6 11.3-12.5 2 11.9 11.2-12.6 - -
Width of cephalic shield at supracleithrum area 17.5 9 17.9 17.4-18.9 2 17.8 17.5-18.0 4 16.7-18.0
Distance between lateral ethmoid and 222 7 25.8 24.8-26.4 2 22.9 22.2-23.7 - -
supracleithrum
Distance between snout and post. margin of 23.6 7 26.8 26.3-27.3 2 25.4 23.6-27.1 - -
dorsomedian groove of neurocranium
Supraoccipital process length 10.5 9 9.5 8.8-10.1 2 10.5 10.5-10.5 5 9.3-10.1
Supraoccipital process width 3.1 9 2.7 2.6-3.0 2 3.0 2.9-3.1 5 2.8-3.2
Nuchal-plate length 6.2 7 6.2 6.0-6.4 2 5.9 5.6-6.2 - -
Nuchal-plate width 7.3 9 7.1 6.2-7.7 2 6.9 6.5-7.3 5 6.9-7.6
Body depth 16.9 8 18.3 17.1-19.6 2 16.9 16.9-17.0 5 17.1-19.3
Body width 20.5 9 21.7 20.8-23.5 2 21.0 20.5-21.5 5 19.7-22.3
Distance from snout to pectoral fin 22.4 9 28.8 26.9-31.1 2 24.7 22.4-27.1 5 22.5-28.6
Distance from snout to dorsal fin 335 9 39.1 37.3-40.7 2 36.3 33.5-39.0 4 38.1-40.4
Distance from snout to pelvic fin 52.6 9 53.2 50.0-55.3 2 532 52.6-53.8 5 51.2-54.1
Distance from snout to adipose fin 79.4 9 77.9 76.3-79.9 2 78.7 78.1-79.4 5 74.9-79.2
Distance from snout to anal fin 68.5 9 68.5 66.1-70.7 2 68.5 68.5-68.6 5 65.1-68.6
Caudal-peduncle height 8.5 9 7.8 7.2-8.1 2 8.2 7.8-8.5 5 6.9-8.2
Pectoral-fin spine length 17.3 9 16.1 13.7-18.0 2 16.9 16.5-17.3 4 16.7-17.5
Dorsal-fin spine length 17.5 8 16.9 15.9-17.6 2 17.3 17.0-17.5 - -
Pelvic-fin base length 3.7 7 3.7 3.3-4.0 2 4.1 3.7-4.6 - -
Pelvic-fin height 14.6 7 12.3 11.8-12.7 2 13.9 13.3-14.6 - -
Adipose-fin base length 4.8 9 6.3 53-72 2 5.7 4.8-6.5 5 5.5-7.5
Adipose-fin height 3.8 7 3.8 3.5-4.4 2 39 3.8-4.0 - -
Anal-fin base length 17.5 9 17.9 16.6-18.6 2 18.1 17.5-18.6 5 17.0-18.4
Anal-fin height 13.0 7 12.0 10.7-13.4 2 11.7 10.5-13.0 - -
Caudal-fin upper lobe length 31.5 7 29.5 28.2-31.5 2 31.5 31.5-31.5 - -
Caudal-fin lower lobe length 27.8 6 26.9 25.9-28.2 2 26.7 25.5-27.8 - -
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Fig. 8. Cathorops belizensis, holotype, USNM 286399, 175.0
mm SL (head in dorsal view). Belize, Belize City, mangrove
swamps St. John's college.
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Fig. 9. Plot of standard length against dorsal-fin spine length,
for Cathorops belizensis (holotype, filled triangle; paratypes,
open triangle) and C. higuchii (holotype, open circle;
paratypes, filled circle).

moid and external limb of supracleithrum, greater interorbital dis-
tance, and wider cephalic shield on lateral ethmoids and frontal
areas. Anterior portion of body longer in males than in females,
as evidenced by distance from tip of snout to pectoral, dorsal
and adipose fins and by longer distance from tip of snout to
posterior margin of dorsomedian groove of neurocranium. Males
with deeper and wider body than females.

Premaxilla wider in males than in females (Fig. 10). Accessory
tooth plates remarkably longer and wider in females and conse-
quently more distant from one another in males (Fig. 10). Males
with smaller and fewer molariform teeth on accessory tooth plates
than females. Accessory tooth plates totally or partially covered
by epithelial tissue in males. Dentary in females with longer pos-
terior projection and larger and with more molariform teeth on its
posterior portion than males (Fig. 10).

Pelvic fin and supraoccipital process longer in females than
in males. Females with deeper caudal peduncle and longer upper
lobe of caudal fin than males. Males with larger orbital diameter,
longer adipose fin, and longer barbels than females.

Fig. 10. Tooth plates of Cathorops belizensis. Abbreviations:
atp - accessory tooth plates; Den - dentary; pe - posterior
expansion; PMtp - premaxillary tooth plates.
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Distribution. Cathorops belizensis is described from the man-
grove channels near St. John's College at Belize city, Belize (Fig.
11).

Etymology. The specific epithet belizensis derives from the type
locality of the species, Belize City.

Vernacular names. Belizean Sea Catfish or bagre de Belize.

Cathorops (Cathorops) higuchii, new species
Figs. 12and 13

Arius melanopus (non Giinther); Steindachner, 1876: 29 [descrip-
tion, Panama]; Meek & Hildebrand, 1923: 124 [description,
Panama from Toro Point, Mindi Reef'and Colén]; Miller, 1966:
795 (in part) [distribution]; Gilbert & Kelso, 1971: 23 [only
name, Costa Rica].

Cathorops spixii (non Agassiz); Taylor & Menezes, 1978: 7 (in
part) [description and distribution, Honduras to Panama].

Holotype. USNM 79363, 129.0 mm SL (male), Panama, Colon Reef,
23 Mar 1912, S. E. Meck and S. F. Hildebrand.

Paratypes. USNM 286763, 5 (1, 140.0 mm SL), Honduras, rio Cruta,
Caratasca lagoon, 15°26°N 83°41°W, 11 Apr 1967, G. C. Miller; USNM
286764, 3, 130.0-140.0 mm SL, Honduras, Caratasca lagoon to rio
Cruta, 15°26°N 83°41°W, 11 Apr 1967, G. C. Miller; USNM 286766,
3(2,97.0-141.0 mm SL), Honduras, rio Cruta, Caratasca lagoon, 15°21°’N
83°34°W, 10 Apr 1967, G. C. Miller; USNM 385182, 25 (3, 125.0-
192.0 mm SL), collected with holotype; USNM 38645, 6 (3, 144.0-
165.0 mm SL), Panama, Colon, Aspinwall, Mar-Apr 1884; USNM
79346, 3 (2, 162.0-168.0 mm SL), Panama, Colén, Mindi Reef, Mindi,
canal zone, 7 Apr 1911, S. E. Meek and S. F. Hildebrand; USNM
79415, 1, 134.0 mm SL, Panama, Mindi Reef, Mindi, canal zone, 7 Apr
1911, S. E. Meek and S. F. Hildebrand; USNM 79345, 3 (1, 140.0 mm
SL), Panama, Toro Point, canal zone, 12 Apr 1911, S. E. Meek and S.
F. Hildebrand; USNM 79355, 16 (2, 127.0-143.0 mm SL), Panama,
Toro Point, canal zone, 12 Apr 1911, S. E. Meek and S. F. Hildebrand;
USNM 79365, 1, 138.0 mm SL, Panama, Toro Point, canal zone, 12
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Fig. 11. Distribution of marine and estuarine species of Cathorops in the Central American Caribbean. Cathorops belizensis (triangle)
and C. higuchii (open square, holotype and some paratypes; filled square, other paratypes). Some symbols represent more than one locality

or lot of specimens (from www.aquarius.geomar.de).

Apr 1911, S. E. Meek and S. F. Hildebrand; USNM 79366, 1, 172.0
mm SL, Panama, Toro Point, canal zone, 24 Jan 1912, S. E. Meek and
S. F. Hildebrand; USNM 79348, 1, 163.0 mm SL, Panama, Colén, Fox
Bay, 5Jan 1911, S. E. Meek and S. F. Hildebrand; UF 16243, 1, 180.0
mm SL, Costa Rica, Limon, Tortuguero, 19 Aug 1963, C. R. Gilbert.

Diagnosis. Cathorops higuchii can be distinguished from all
congeners by having 18-21 gill rakers on first arch (vs. 14-16in C.
aguadulce, 14-15 in C. fuerthii, 37-40 in C. hypophthalmus, 14-
16 in C. kailolae, and 13-16 in C. manglarensis), slightly granu-
lated cephalic shield (Fig. 13) (vs. remarkably granulated cepha-
lic shield in the remaining species, except in C. taylori), and orbit
diameter 11.7-18.9% of external mental barbel length (vs. 26.2-
51.8% in C. agassizii, 24.8% in C aguadulce, 19.6-27.7% in C.
dasycephalus, 8.8-9.1% in C. hypophthalmus, 24.8-37.6% in C.
kailolae, 23.8-47.6% in C. liropus, 26.4-42.0% in C. taylori, and
23.4-24.8% in C. steindachneryi).

Cathorops higuchii is further distinguished from C.
aguadulce by having 17-21 gill rakers on second arch (vs. 13-16),
shorter snout (6.1-8.0 vs. 9.3-11.6% SL), smaller orbital diameter
(3.3-4.4 vs. 4.6-6.9% SL), and by lacking fleshy papillae interca-
lated with gill rakers on first two gill arches (vs. papillae present).
Cathorops higuchii additionally differs from C. belizensis by
having a longer dorsal-fin spine (18.6-22.2 vs. 15.9-17.6% SL)
(Fig. 9), dorsal-fin spine longer than pectoral-fin spine (vs. dor-
sal-fin spine as long as pectoral-fin spine), dorsal-fin spine length
35.6-43.3% of distance from tip of snout to pelvic-fin origin (vs.
29.4-33.3), and longer nuchal plate (6.3-7.5 vs. 5.6-6.4% SL).

Cathorops higuchii is further distinguished from C. kailolae in
possessing a wider posterior portion of supraoccipital process
(2.7-3.3 vs. 1.9-2.6% SL), longer accessory tooth plates (2.6-4.7
vs. 1.3-2.5% SL), wider premaxilla (5.7-7.7 vs. 4.3-5.4% SL), smaller
orbital diameter (3.3-4.4 vs. 4.6-6.6% SL), and by lacking fleshy
papillae intercalated with gill rakers on first two gill arches (vs.
papillae present). Cathorops higuchii is additionally distin-
guished from C. mapale species group in possessing supraoc-
cipital process length 3.1-4.5 in maxillary barbel length (vs. 2.0-
2.8) (Fig. 14), and supraoccipital process length 2.1-3.1 in exter-
nal mental barbel length (vs. 1.2-1.9). Cathorops higuchii also
differs from C. melanopus by having a longer snout (6.1-8.0 vs.
5.3-5.5% SL), longer distance from tip of snout to posterior mar-
gin of dorsomedian groove of neurocranium (20.9-26.3 vs. 17.9-
19.1% SL), smaller orbital diameter (3.3-4.4 vs. 4.5-5.0% SL), larger
distance between lateral cornu of lateral ethmoid and external
limb of the supracleithrum (20.4-25.9 vs. 19.3-19.6% SL), and pel-
vic fin paler (vs. pelvic fin with intensive black pigmentation).

Description. (Tables 1 and 4). Head moderately long and de-
pressed, profile slightly convex at level of frontals and supraoc-
cipital. Body wider rather than deeper on pectoral girdle area.
Cephalic shield relatively short, slightly rugose, wide on lateral
ethmoid, frontal, and supracleithrum areas, relatively broad at
frontal area. Osseous bridge formed by lateral ethmoid and fron-
tal long and slender, quite evident under skin. Dorsomedian
groove of neurocranium formed by frontals and supraoccipital
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Fig. 12. Cathorops higuchii, holotype, USNM 79363, 129.0 mm SL (body in lateral view). Panama, Colon Reef.

relatively deep and large, its margins well marked and progres-
sively narrower posteriorly. Supraoccipital process relatively
short and broad on posterior portion, profile straight. Nuchal
plate crescent-shaped, long and wide. Snout short, rounded on
transverse section. Anterior and posterior nostrils moderately
distant from one another. Eye lateral and small. Interorbital dis-
tance relatively long, distance between nostrils and orbit moder-
ate. Maxillary barbel reaching proximal half of pectoral-fin spine,
external mental barbel surpassing margin of gill membrane, inter-
nal mental barbel reaching margin of gill membrane.

Mouth relatively narrow, lower jaw arched. Lips thick, lower
lip thicker than upper lip. Vomerine tooth plates absent. One pair
of oval shaped accessory tooth plates of moderate size, distant
from one another. Accessory tooth plates with large molariform
teeth. Premaxilla relatively long and wide. Dentary with well pro-
nounced posterior projection, with sharp teeth on anterior por-
tion, molariform teeth on posterior portion, few conical teeth on
intermediate area.

Soft pectoral-fin rays 10. Pectoral-fin spine long and slender;
anterior margin with few granules on basal two thirds, distal

Fig. 13. Cathorops higuchii, holotype, USNM 79363, 129.0
mm SL (head in dorsal view). Panama, Colon Reef.

third with short serrations; posterior margin straight on basal
fourth, distal three quarters with short serrations. Soft dorsal-fin
rays 7. Dorsal-fin spine long and slender, longer than pectoral-
fin spine; anterior margin with few granules on basal two thirds,
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Fig. 14. Plot of maxillary barbel length against supraoccipital
process length for Cathorops higuchii (holotype, filled
triangle; paratypes, open triangle) and C. mapale (holotype,
open circle; non-type specimens, filled circle).

2 mm

Fig. 15. Tooth plates of Cathorops higuchii. Abbreviations:
atp - accessory tooth plates; Den - dentary; pe - posterior
expansion; PMtp - premaxillary tooth plates.
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distal third with short serrations: posterior margin serrated along
almost its entire length. Pelvic fin high, with 6 rays. Anal fin high
and relatively long at base, with 19-24 (19) rays. Upper and lower
lobes of caudal fin of moderate length, upper lobe longer than
lower lobe. Caudal peduncle high.

Acicular gill rakers on firstarch 18-21 (19), 5 to 7 (6) on upper
limb, 12 to 14 (13) on lower limb. Spike shaped gill rakers on
second arch 17-21 (18), 5 to 7 (5) on upper limb, 12 to 16 (13) on
lower limb. Mesial surfaces of all gill arches with developed gill
rakers. Lateral and mesial surfaces of first and second gill arches
without fleshy papillae intercalated with gill rakers.
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Coloration in alcohol. Head medium to light brown on dorsal
and lateral portions, ventrally light beige. Body with same brown
coloration on dorsal portion, progressively lighter towards lat-
eral line and light beige under lateral line. Maxillary barbel dark,
mental barbels lighter, fins dark beige.

Sexual Dimorphism. Sexual dimorphism was observed in eleven
females (97.0-192.0 mm SL) and ten males (125.0-163.0 mm SL),
with respect to the following morphological features (Table 4).
Head relatively longer in males than in females, as evidenced by
greater distances from tip of snout to pectoral-, dorsal- and anal-

Table 4. Morphometrics for Cathorops higuchii. Standard length is expressed in millimeters, other measurements are percents

of standard length. Ranges include paratypes only.

Males Females
Holotype n Mean Range n Mean Range

Standard length (mm) 129.0 11 - 125.0-163.0 11 - 97.0-192.0
Head length 233 11 26.0 23.3-28.5 11 24.6 23.3-26.0
Snout length 8.0 11 7.1 6.3-8.0 11 6.7 6.1-8.0
Distance between anterior nostrils 5.1 11 49 4.6-5.7 11 4.7 4.0-5.3
Distance between posterior nostrils 6.7 11 6.0 5.3-7.1 11 59 5.1-6.5
Distance between anterior nostril to orbit 6.4 11 6.8 6.2-7.7 11 6.7 6.1-7.2
Distance between posterior nostril to orbit 4.7 11 49 4.6-5.7 11 4.9 4.7-52
Orbital diameter 4.1 11 39 3343 11 3.7 3.4-44
Interorbital distance 12.7 11 133 12.6-14.7 11 12.9 12.1-13.8
Maxillary barbel length 41.5 11 37.6 30.6-42.2 11 36.8 31.5-43.3
External mental barbel length 29.0 11 26.2 22.5-30.3 11 25.5 20.2-29.4
Internal mental barbel length 17.4 11 17.1 13.7-19.3 11 16.8 13.8-19.6
Distance from snout to maxillary barbel 1.6 11 1.9 0.8-2.7 11 24 1.4-3.2
Distance from snout to external mental barbel 3.0 11 39 3.3-4.6 11 4.0 3.2-5.1
Distance from snout to internal mental barbel 2.9 11 3.0 2.5-3.9 11 3.0 2.4-4.0
Mouth width 9.5 11 9.8 8.8-10.8 11 9.7 8.5-11.3
Lower-jaw length 2.3 11 2.0 1.5-2.9 11 1.8 1.0-2.2
Premaxilla length 1.9 11 1.4 0.9-1.9 11 1.5 1.3-1.7
Premaxilla width 7.7 11 7.0 6.2-7.7 11 6.7 5.7-17
Distance between accessory tooth plates 53 11 53 4.3-6.6 11 4.9 4.1-59
Length of accessory tooth plates 3.8 11 3.4 2.8-3.8 11 3.6 2.6-4.7
Width of accessory tooth plates 1.6 11 1.1 0.7-1.6 11 1.6 0.8-2.2
Width of cephalic shield at lateral ethmoid area 12.4 11 12.7 12.2-13.6 11 12.4 11.9-13.0
Width of cephalic shield at frontals area 7.7 11 72 6.3-7.7 10 72 6.9-7.8
Width of cephalic shield at epioccipital area 11.2 11 12.1 11.2-12.8 11 12.2 11.6-13.4
Width of cephalic shield at supracleithrum area 17.6 11 17.7 17.0-18.6 11 17.8 16.9-18.3
Distance between lateral ethmoid and supracleithrum 20.8 10 22.7 20.8-25.0 11 22.4 20.4-25.9
Distance between snout and post. margin of dorsomedian 21.5 11 23.7 21.5-26.3 11 22.5 20.9-25.6
groove of neurocranium

Supraoccipital process length 11.3 11 9.9 9.0-11.3 11 10.5 9.1-12.1
Supraoccipital process width 3.0 11 2.9 2.7-3.1 11 3.0 2.7-33
Nuchal-plate length 6.3 11 6.6 6.3-7.2 11 6.8 6.3-7.5
Nuchal-plate width 7.4 11 7.5 7.2-8.2 11 7.4 7.2-7.9
Body depth 17.7 11 17.6 16.5-18.6 11 17.9 16.9-19.0
Body width 20.8 11 21.3 20.6-21.7 11 21.1 20.1-22.4
Distance from snout to pectoral fin 21.6 11 23.0 21.0-25.9 11 22.1 20.6-25.9
Distance from snout to dorsal fin 33.6 11 35.7 33.2-38.8 11 34.8 32.3-374
Distance from snout to pelvic fin 50.6 11 51.5 49.0-53.3 11 51.2 48.9-53.3
Distance from snout to adipose fin 75.2 11 76.3 74.7-79.4 11 76.3 74.7-78.2
Distance from snout to anal fin 68.8 11 66.4 63.7-68.8 11 65.3 62.3-68.3
Caudal-peduncle height 9.1 11 8.7 8.0-9.5 11 8.3 7.8-8.9
Pectoral-fin spine length 19.6 11 19.2 17.4-20.0 11 19.1 17.7-20.7
Dorsal-fin spine length 20.2 11 20.3 18.6-21.7 11 20.6 18.8-22.2
Pelvic-fin base length 43 11 39 3.1-4.7 11 4.0 3.7-44
Pelvic-fin height 13.2 11 13.1 10.1-13.9 11 15.3 12.3-17.6
Adipose-fin base length 8.1 11 7.9 6.5-9.7 11 7.5 6.0-8.8
Adipose-fin height 39 11 39 3.5443 11 3.7 2.8-4.6
Anal-fin base length 17.4 11 18.9 16.7-20.0 11 19.5 18.1-20.0
Anal-fin height 13.0 11 13.3 10.5-15.7 11 14.6 13.5-15.8
Caudal-fin upper lobe length 323 11 32.8 30.1-41.4 9 32.7 30.3-35.1
Caudal-fin lower lobe length 29.9 10 30.6 26.9-35.1 8 32.5 29.4-39.9
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fin origins, and greater distance from tip of snout to posterior
margin of dorsomedian groove of neurocranium. Premaxilla
broader in males than in females (Fig. 15). Accessory tooth plates
longer and broader in females than in males (Fig. 15); plates
covered by epithelial tissue, more distant from one another, and
containing fewer and smaller molariform teeth in males. Posterior
expansion of dentary longer and with more molariform teeth in
females than in males (Fig. 15). Females with longer pelvic fin
and higher anal fin than males.

Distribution. The species is common along most of the Carib-
bean portion of Central America, from Honduras to Panama (Fig.
11). Cathorops higuchii inhabits shallow coastal areas and low
portions of coastal rivers

Etymology. This species is named on behalf of Dr. Horacio
Higuchi, of Museu Paraense Emilio Goeldsi, in recognition for his
contribution to the taxonomy, systematics, and morphology of
the South American Ariidae.

Vernacular names. Higuchi’s Sea Catfish or bagre de Higuchi.

Remarks. The marine and brackish species of Cathorops, oc-
curring from Costa Rica and Panama, have frequently been
misidentified as C. melanopus (Steindachner, 1876; Meek &
Hildebrand, 1923; Miller, 1966; Gilbert & Kelso, 1971) or C. spixii
(Taylor & Menezes, 1978). Meek & Hildebrand (1923) identified
specimens collected in Panama as C. melanopus, but noted that
the specimens differed from those described by Giinther (1864)
and Regan (1907) concerning the number of gill rakers on first
arch, length of anal fin, number of anal-fin rays, and rugosity on
head. They considered the differences to be individual varia-
tions without specific value or probably errors in counting num-
ber of rays and gill rakers. Our examination of the same speci-
mens revealed that they differ from C. melanopus and represent
a new species, herein described as C. higuchii. The records of
C. melanopus from coastal waters in Honduras, Nicaragua, Costa
Rica and Panama are considered erroneous and should indeed
be referred as C. higuchii.

Cathorops (Cathorops) kailolae, new species
Figs. 16and 17

Cathorops aguadulce (non Meek); Castro-Aguirre et al., 1999
(inpart): 148-149 [remarks and distribution, Mexico and Gua-
temala, from ?rio Grijalva to rio Polochic]; Miller ez al., 2005
(inpart): 170 [description and distribution, Mexico and Gua-
temala, ?rio Grijalva, rio Usumacinta, and lago Izabal basins];
Betancur-R. & Willink, 2007 (in part) [key features and distri-
bution, Mexico and Guatemala, rio Usumacinta and lago [zabal
basins]; Betancur-R. et al., 2007:349 [only name].

Holotype. USNM 134330, 181.0 mm SL (male), Guatemala, lago Izabal,
embayment about 3 mi. W of El Estor, 8-9 Apr 1946, R. R. Miller and
A. D. Holloway.

Paratypes. USNM 385739, 10 (5, 145.0-214.0 mm SL), collected
with holotype; AMNH 35074, 7 (3, 106.0-135.0 mm SL), Guatemala,
Izabal, rio Cienaga, 1 kilometer above mouth into rio Dulce, 11 Apr
1974, R.M. Bailey et al.; AUM 19407, 6 (5, 112.0-159.0 mm SL),
Guatemala, Izabal, lago Izabal, shore at beach off Finca Carolina; UF
35320, 12 (4, 51.0-119.0 mm SL), Guatemala, Izabal, lago Izabal, off
Finca Carolina, 25 Jul 1979, C. L. Dyer and A. E. Limon.

Non-type specimens. AUM 32198, 3, 161-166 mm SL, Guatemala,
Petén, mouths of rio San Juan and rio Pucté, rio La Pasion, rio
Usumacinta basin; ANSP 142725, 1,215.0 mm SL, Guatemala, Petén,
near Sayaxche, rio Usumacinta basin; UMMZ 188018, 3, 168.0-276.0
mm SL (1,276.0 mm SL), Guatemala, Petén, Arroyo Tamarindo 0.5 km
above mouth in Laguna Petexbatum, above jct with Arroyo Aquateca,
16°24°15”°N, 90°11°20”W, rio Usumacinta basin. ECO-SC 4270, 1,
198.0 mm SL, Mexico, Chiapas, Montes Azules, Selva Lacandona, Rio
Usumacinta basin; ECO-SC 4269, 1,202.0 mm SL; ECO-SC 4268, 1,
217.0 mm SL, Mexico, Chiapas, Montes Azules, Selva Lacandona, Rio
Usumacinta basin.

Diagnosis. Cathorops kailolae is distinguished from all conge-
ners, except C. aguadulce, through the fleshy papillae interca-
lated with gill rakers on first two gill arches (vs. papillae absent in
the remaining species, except in C. aguadulce) (Fig. 3), 14-16 gill
rakers on firstarch (vs. 17-23 in C. agassizii, 17-22 in C. arenatus,
19-20 in C. belizensis, 18-21 in C. higuchii, 37-40 in C.
hypophthalmus,20-24 in C. mapale, 17-21 in C. spixii, and 19-22
in C. tuyra), and body width 17.7-19.7% SL (vs. 20.7-24.3% SL in
C. arenatus,20.5-23.5% SLin C. belizensis,20.0-21.0% SLin C.

Fig. 16. Cathorops kailolae, holotype, USNM 134330, 181.0 mm SL (body in lateral view). Guatemala, lago Izabal, embayment
about 3 mi. W of El Estor.
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dasycephalus,20.3-22.5% SL in C. fuerthii, 20.0-22.4% SL in C.
higuchii, 19.8-20.1% SL in C. hypophthalmus,20.1-21.8% SL in
C. mapale,20.7-21.9% SL in C. manglarensis, and 20.3-23.7% SL
in C. tuyra).

Cathorops kailolae is distinguished from C. aguadulce by
possessing a shorter snout (6.0-8.6 vs. 9.3-11.6% SL) (Fig. 4),
and shorter distance from tip of snout to dorsal-fin origin (33.1-
38.0vs. 39.0-40.7% SL) (Fig. 5). Cathorops kailolae also differs
from C. belizensis in having a shorter distance between anterior
nostrils (3.2-4.5 vs. 5.1-6.1% SL), shorter distance between pos-
terior nostrils (4.1-5.3 vs. 5.9-7.6% SL), larger orbital diameter
(4.6-6.6 vs. 3.6-4.4% SL), shorter interorbital distance (8.9-12.3 vs.
12.9-15.1% SL), longer dorsal-fin spine (19.3-24.9 vs. 15.9-17.6%
SL), narrower mouth (8.1-10.0 vs. 10.0-13.2% SL), narrower pre-
maxilla (4.3-5.4 vs. 6.3-11.9% SL), and longer lower lobe of cau-
dal-fin (29.2-34.3 vs. 25.5-28.2% SL). Cathorops kailolae is fur-
ther distinguished from C. higuchii in possessing a narrower
supraoccipital process at posterior portion (1.9-2.6 vs. 2.7-3.3%
SL), shorter accessory tooth plates (1.3-2.5 vs. 2.6-4.7% SL), nar-
rower premaxilla (4.3-5.4 vs. 5.7-7.7% SL), and larger orbital diam-
eter (4.6-6.6 vs. 3.3-4.4% SL). Cathorops kailolae can be addi-
tionally distinguished from C. mapale species group in pos-
sessing a shorter interorbital distance (8.9-12.3 vs. 12.6-15.0%
SL), narrower cephalic shield at supracleithrum area (15.3-17.3
vs. 17.3-19.8% SL), shorter accessory tooth plates (1.3-2.5 vs. 2.7-
4.3% SL), and narrower premaxilla (4.3-5.4 vs. 5.7-7.7% SL).
Cathorops kailolae is further distinguished from C. melanopus
in possessing a longer snout (6.0-8.6 vs. 5.3-5.5% SL), longer
distance from tip of snout to dorsal-fin origin (33.1-38.0 vs. 30.0-
32.6% SL), longer distance from tip of snout to pelvic-fin origin
(50.4-52.6 vs. 46.2-49.1% SL), longer dorsal-fin spine (19.3-24.9
vs. 17.2-18.1% SL), and lower caudal peduncle (6.6-8.0 vs. 8.7-
9.0%SL).

Description. (Tables 1 and 5). Head long and depressed, profile
slightly convex at level of frontals and supraoccipital. Body
broader rather than deeper on pectoral girdle area. Cephalic shield
rugose, relatively short and narrow on lateral ethmoid, frontal,
supracleithrum, and epioccipital areas. Osseous bridge formed

Fig. 17. Cathorops kailolae, holotype, USNM 134330, 181.0
mm SL (head in dorsal view). Guatemala, lago [zabal,
embayment about 3 mi. W of El Estor.

by lateral ethmoid and frontal long and slender, quite evident
under skin. Dorsomedian groove of neurocranium formed by
frontals and supraoccipital relatively deep and large, its margins
well marked and progressively narrower posteriorly. Supraoc-
cipital process relatively long and narrow on posterior portion,
profile straight. Nuchal plate crescent-shaped, moderate in size.
Snout relatively long, rounded on transverse section. Anterior
and posterior nostrils relatively close to one another. Eye lateral
and large. Interorbital distance short, distance between nostrils
and orbit relatively large. Maxillary barbel surpassing base of
pectoral-fin spine or reaching half of spine, external mental bar-
bel surpassing margin of gill membrane, internal mental barbel
reaching margin of gill membrane.

Mouth small, lower jaw arched. Lips thick, lower lip thicker
than upper lip. Vomerine tooth plates absent. One pair of acces-
sory tooth plates, elongated and narrow, quite small and distant
from each other. Accessory tooth plates with small and not nu-
merous molariform teeth. Premaxilla relatively short and quite
narrow. Dentary with no so pronounced posterior projection,
with many sharp teeth on anterior portion and few small molari-
form teeth on posterior portion.

Soft pectoral-fin rays 9-10 (10). Pectoral-fin spine long and
thick; anterior margin with few granules on basal two thirds,
distal third with short serrations; posterior margin with straight
basal fourth, distal three quarters with long and conspicuous
serrations. Soft dorsal-fin rays 7. Dorsal-fin spine longer than
pectoral-fin spine; anterior margin with few granules on basal
two thirds, distal third with short serrations; posterior margin
serrated along almost its entire length. Pelvic fin high, with 6
rays. Anal fin high and relatively short at base, with 20-24 (22)
rays. Upper and lower lobes of caudal fin long, upper lobe longer
than lower lobe. Caudal peduncle relatively low.

Acicular gill rakers on first arch 14-16 (14),4 or 5 (5) on upper
limb, 9 to 11(9) on lower limb. Spike shaped gill rakers on second
arch 13-16(13),4 or 5 (4) onupper limb, 9 to 11 (9) on lower limb.
Mesial surfaces of all gill arches with developed gill rakers. Lat-
eral and mesial surfaces of first and second gill arches with fleshy
papillae intercalated with gill rakers, papillae more developed on
second arch.

Fig. 18. Tooth plates of Cathorops kailolae. Abbreviations:
atp - accessory tooth plates; Den - dentary; pe - posterior
expansion; PMtp - premaxillary tooth plates.
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Coloration in alcohol. Dorsal and lateral portions of head dark
brown, ventrally light beige. Body with same dark brown color,
progressively lighter towards lateral line and rather light beige
under lateral line. Maxillary barbel dark, mental barbels light, fins
dark especially towards edge.

Sexual dimorphism. Sexual dimorphism was observed in three
females (145.0-214.0 mm SL) and three males (145.0-210.0 mm SL)
with respect to the following morphological features (Table 5).
Head and anterior portion of body longer in males than in fe-

males, as evidenced by greater distances from tip of snout to
dorsal-, pelvic-, and adipose-fin origins. Females with longer
and broader accessory tooth plates, males with accessory plates
more distant from one another and covered by epithelial tissue
(Fig. 18). Posterior expansion of dentary longer in females than
in males (Fig. 18). Pectoral-fin and dorsal-fin spines, pelvic fin,
and upper lobe of caudal fin longer in females than in males.
Males with longer anal-fin base than females. Body deeper in
females than in males.

Table 5. Morphometrics for Cathorops kailolae. Standard length is expressed in millimeters, other measurements are percents
of standard length. Ranges include paratypes and non-type specimens.

Holot Males Females Uncertain
n Mean Range n  Mean Range n Range

Standard length (mm) 181.0 3 145.0-210.0 3 145.0-214.0 20 106.0-276.0
Head length 23.8 3 24.6 23.8-25.2 3 24.5 22.8-25.9 7 22.8-26.4
Snout length 7.2 3 7.0 6.8-7.2 3 7.0 6.1-7.9 7 6.0-8.6
Distance between anterior nostrils 3.8 3 3.8 3.2-45 3 4.0 3.8-4.4 7 3.2-39
Distance between posterior nostrils 4.6 3 4.8 44-53 3 4.7 4.6-4.8 7 4.1-5.0
Distance between anterior nostril to orbit 6.6 3 7.3 6.5-8.1 3 7.1 6.7-7.6 7 5.9-7.0
Distance between posterior nostril to orbit 4.7 3 53 4.7-5.9 3 53 4.8-5.8 7 4.4-5.1
Orbital diameter 4.9 3 52 4.6-6.1 3 4.9 4.6-5.1 18 4.6-6.6
Interorbital distance 10.7 3 11.4 10.7-12.2 3 11.4 10.8-12.2 12 8.9-12.3
Makxillary barbel length 27.4 3 25.8 24.3-27.4 3 26.4 25.2-28.6 17 27.3-34.1
External mental barbel length 16.7 3 16.4 16.0-16.7 3 17.3 15.9-18.6 18 17.0-24.9
Internal mental barbel length 10.6 3 10.3 10.0-10.6 3 10.6 9.5-11.5 12 11.4-14.7
Distance from snout to maxillary barbel 1.3 3 2.0 1.3-3.1 3 1.6 1.5-2.0 3 0.4-1.8
Distance from snout to external mental barbel 39 3 3.0 1.8-3.9 3 32 3.1-33 3 3.0-3.6
Distance from snout to internal mental barbel 2.9 3 2.9 2.8-2.9 3 2.2 2.0-2.5 3 2.3-2.7
Mouth width 94 3 8.7 8.2-9.4 3 8.8 8.2-9.5 12 8.1-10.0
Lower-jaw length 0.9 3 1.5 0.9-2.1 3 1.5 0.8-1.9 3 1.5-1.9
Premaxilla length 1.0 3 1.0 1.0-1.1 3 1.1 0.8-1.4 3 1.0-1.3
Premaxilla width 44 3 4.6 4.4-5.0 3 4.8 43-5.1 6 45-54
Distance between accessory tooth plates 4.1 3 4.1 3.8-44 3 39 3.2-4.6 3 3354
Length of accessory tooth plates 1.3 3 1.5 1.3-1.9 3 1.9 1.5-2.1 3 1.6-2.5
Width of accessory tooth plates 0.8 3 0.7 0.3-0.8 3 0.9 0.7-1.3 3 0.7-0.8
Width of cephalic shield at lateral ethmoid area 10.9 3 11.4 10.9-11.9 3 11.3 10.4-12.0 10 10.9-12.4
Width of cephalic shield at frontals area 6.4 3 6.2 6.0-6.4 3 6.2 6.1-6.3 6 6.4-7.0
Width of cephalic shield at epioccipital area 11.2 3 11.5 11.2-11.8 3 11.9 11.8-12.1 3 11.4-12.3
Width of cephalic shield at supracleithrum area 15.5 3 16.0 15.5-16.7 3 16.4 15.3-16.9 6 16.2-17.3
Distance between lateral ethmoid and 18.6 3 20.0 18.6-21.4 3 20.2 18.7-21.1 6 18.9-21.9
supracleithrum
Distance between snout and post. margin of 21.3 3 21.2 19.4-23.0 3 21.9 20.4-23.7 6 17.9-25.8
dorsomedian groove of neurocranium
Supraoccipital process length 11.1 3 11.5 10.9-12.6 3 11.0 10.8-11.5 6 10.9-13.1
Supraoccipital process width 2.2 3 2.2 2.1-2.2 3 2.2 2.0-2.3 12 1.9-2.6
Nuchal-plate length 6.7 3 6.4 6.0-6.7 3 6.8 6.7-6.8 6 5.3-6.9
Nuchal-plate width 6.9 3 6.7 6.5-6.9 3 6.8 6.6-7.2 6 6.6-7.4
Body depth 16.1 3 16.3 15.9-16.9 3 17.5 16.6-18.1 7 15.8-19.0
Body width 18.0 3 18.6 18.0-19.4 3 18.8 17.7-19.6 7 17.7-19.7
Distance from snout to pectoral fin 20.7 3 22.0 20.7-24.0 3 22.5 21.8-23.0 6 22.1-25.3
Distance from snout to dorsal fin 334 3 34.6 33.4-35.9 3 33.8 33.5-34.1 6 33.1-38.0
Distance from snout to pelvic fin 50.9 3 51.6 50.9-52.3 3 51.0 50.4-51.7 8 50.6-52.6
Distance from snout to adipose fin 75.5 3 74.6 72.8-75.5 3 75.1 72.1-76.6 6 72.5-74.8
Distance from snout to anal fin 66.7 3 66.6 66.6-66.7 3 66.6 66.0-67.1 6 63.4-67.5
Caudal-peduncle height 6.7 3 7.1 6.7-7.4 3 7.7 7.6-8.0 8 6.6-7.7
Pectoral-fin spine length 19.2 2 18.6 17.9-19.2 3 18.7 17.9-19.4 15 15.6-18.5
Dorsal-fin spine length 21.8 3 20.4 19.4-21.8 3 223 20.3-24.9 13 19.3-23.1
Pelvic-fin base length 3.6 3 3.7 3.6-3.8 3 3.8 3.5-4.0 7 3.6-4.0
Pelvic-fin height 14.4 3 14.7 14.0-15.8 3 16.0 15.6-16.2 13 12.7-17.5
Adipose-fin base length 5.8 3 6.7 5.9-7.9 3 6.3 53-7.8 5 7.59.3
Adipose-fin height 3.7 3 3.2 2.7-3.7 3 33 3.2-3.4 6 2.9-4.4
Anal-fin base length 17.8 3 18.3 17.8-19.0 3 16.6 15.1-18.1 6 15.5-20.1
Anal-fin height 13.2 3 13.7 12.8-15.1 3 14.4 13.4-15.1 3 12.8-14.0
Caudal-fin upper lobe length 37.9 3 36.0 32.1-37.9 3 37.4 36.8-37.9 4 33.9-39.6
Caudal-fin lower lobe length 327 3 32.8 31.4-34.3 3 32.6 32.3-33.0 4 29.2-34.0
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Distribution. Material examined of Cathorops kailolae comes
from the lago Izabal basin in Guatemala (type locality) and the rio
Usumacinta basin in Mexico and Guatemala (Fig. 6). Because the
main arm of the rio Usumacinta flows into the rio Grijalva near its
mouth, the population reported by Miller et al. (2005, Map 6.144)
from the rio Grijalva is probably conspecific with C. kailolae,
but this requires confirmation. This species inhabits chiefly fresh-
waters, but apparently also present in high salinities, as in la-
guna de Términos (Miller et al., 2005).

Etymology. The species is name to honor Dr. Patricia J. Kailola,
The University of the South Pacific, Suva, Fiji, for her enormous
contribution to the systematics of the Ariidae.

Vernacular names. Kailola’s Sea Catfish or bagre de Kailola.

Remarks. Despite the fact that the lago Izabal and the rio
Usumacinta basins are presently isolated, no important meristic
or morphometric differences were observed between the popu-
lations from these two localities at this time. Type specimens
were restricted to the lago Izabal basin because future studies
(e.g. phylogeographic approaches) might reveal some differences
between the two populations. Cathorops kailolae is closely
related to C. aguadulce (see remarks of C. aguadulce).

Cathorops (Cathorops) melanopus (Giinther, 1864)
Figs. 19and 20

Arius melanopus Gunther, 1864: 172. Type locality: rio Motagua,
Guatemala. Syntypes: BMNH 1865.4.29.51-53; Regan, 1907:
126 (in part) [description, Guatemala].

Tachisurus melanopus; Eigenmann & Eigenmann, 1888: 146 [only
name]; Eigenmann & Eigenmann, 1890: 88 [synonymy].
Cathorops melanopus; Taylor & Menezes, 1978 [only name];
Marceniuk & Ferraris, 2003: 449 [distribution, Guatemala, rio
Motagua]; Acero P., 2003: 837 [only name]; Kailola, 2004: 132
[only name]; Marceniuk & Menezes, 2007: 45 [distribution,

Guatemala, rio Motagua]; Betancur-R. et al., 2007:349 [only
name]; Betancur-R. & Willink, 2007 [key features and distri-
bution, Guatemala, rio Motagua].

Material examined. BMNH 1865.4.29. 51-53, 3 (1, 172.0 mm SL),
Guatemala, rio Motagua, syntype of Arius melanopus; AMNH 35241,
2,115.0-143.0 mm SL, Guatemala, [zabal, rio Motagua at Finca Hopi;
UMMZ 197336, 3, 126.0-188.0 mm SL, Guatemala, [zabal, rio Motagua
at Finca Hopi.

Diagnosis. Cathorops melanopus differs from all congeners by
having 16-18 gill rakers on first arch (vs. 19-20 in C. belizensis, 14-
151in C. fuerthii, 37-40 in C. hypophthalmus, 20-24 in C. mapale,
and 19-22 in C. tuyra), 19-20 rays on anal fin (vs. 21-23 in C.
agassizii, 21 in C. aguadulce, 21-24 in C. arenatus, 22-25 in C.
fuerthii, 22-23 in C. hypophthalmus, 24-27 in C. manglarensis,
21-24in C. mapale, 25-27 in C. multiradiatus, 22-25 in C. spixii,
and 22-23 in C. steindachneri), snout length 5.3-5.5% SL (vs. 6.9-
8.9% SL in C. belizensis, 6.3-7.9% SL in C. fuerthii, 6.1-8.0% SL
in C. higuchii, 8.6-9.6% SL in C. hypophthalmus, 6.0-8.6% SL in
C. kailolae, 6.2-8.0% SL in C. manglarensis, 7.3-7.6% SL in C.
steindachneri, 7.4-8.3% SL in C. taylori), and posterior margin
of pectoral-fin spine with prominent serrations (vs. short and
inconspicuous serrations in all other species, except in C.
aguadulce, C. kailolae, C. multiradiatus, and C. tuyra) (Fig.
20).

Cathorops melanopus is further distinguished from C.
aguadulce by possessing a shorter snout (5.3-5.5 vs. 9.3-11.6%
SL), shorter distance from tip of snout to dorsal-fin origin (30.0-
32.6 vs. 39.0-40.7% SL), shorter distance from tip of snout to
posterior margin of dorsomedian groove of neurocranium (17.9-
19.1 vs. 22.9-26.4% SL), and by lacking fleshy papillae interca-
lated with gill rakers on first two arches (vs. papillae present).
Cathorops melanopus is additionally distinguished from C.
belizensis in having a shorter head (22.3-23.0 vs. 25.8-31.9% SL),
shorter distance between lateral cornu of lateral ethmoid and
external limb of supracleithrum (19.3-19.6 vs. 22.2-26.4% SL),
smaller distance between the anterior nostrils (3.6-4.4 vs. 5.1-
6.1% SL), shorter distance between posterior nostrils (4.4-5.1 vs.
5.9-7.6% SL), larger orbital diameter (4.5-5.0 vs. 3.6-4.4% SL),

Fig. 19. Cathorops melanopus, UMMZ 197336, 188.0 mm SL (body in lateral view). Guatemala, Izabal, rio Motagua at Finca Hopi.
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Fig. 20. Cathorops melanopus, UMMZ 197336, 188.0 mm SL
(head in dorsal view). Guatemala, Izabal, rio Motagua at Finca Hopi.

smaller interorbital distance (11.1-12.1 vs. 12.9-15.1% SL), nar-
rower mouth (8.9-9.7 vs. 10.0-13.2% SL), narrower premaxilla (5.1-
5.8 vs. 6.3-11.9% SL), and intense black pigmentation on pelvic
fin (vs. pale pigmentation on pelvic fin) (Fig. 19). Cathorops
melanopus is further distinguished from C. higuchii in possess-
ing a shorter distance from tip of snout to posterior margin of
dorsomedian groove of neurocranium (17.9-19.1 vs. 20.9-26.3%
SL), larger orbital diameter (4.5-5.0 vs. 3.3-4.4% SL), shorter dis-
tance between lateral cornu of lateral ethmoid and external limb
of supracleithrum (19.3-19.6 vs. 20.4-25.9% SL), and intense black
pigmentation on pelvic fin (vs. pale pigmentation on pelvic fin)
(Fig. 19). Cathorops melanopus also differs from C. kailolae in
possessing a shorter distance from tip of snout to dorsal-fin
origin (30.0-32.6 vs. 33.1-38.0% SL), shorter distance from tip of
snout to pelvic-fin origin (46.2-49.1 vs. 50.4-52.6% SL), shorter
dorsal-fin spine (17.2-18.1 vs. 19.3-24.9% SL), higher caudal pe-
duncle (8.7-9.0 vs. 6.6-8.0% SL), and by lacking fleshy papillae
intercalated with gill rakers on first two arches (vs. papillae
present). Cathorops melanopus is additionally distinguished
from C. mapale species group in possessing a narrower cepha-
lic shield at supracleithrum area (16.7-16.9 vs. 17.3-19.8% SL),
shorter head (22.3-23.0 vs. 24.4-28.9% SL), narrower body (19.6-
20.1 vs. 20.5-22.3% SL), shorter distance from tip of snout to
dorsal-fin origin (30.0-32.6 vs. 33.4-38.7% SL), shorter dorsal-fin
spine (17.2-18.1 vs. 18.5-24.2% SL), and intense black pigmenta-
tion on pelvic fin (vs. pale pigmentation on pelvic fin) (Fig. 19).

Description. (Tables 1 and 6). Head short and depressed, profile
slightly convex at level of frontals and supraoccipital. Body
broader rather than deeper on pectoral girdle area. Cephalic shield
rugose, relatively short and narrow on lateral ethmoid, frontal,
supracleithrum, and epioccipital areas. Osseous bridge formed
by lateral ethmoid and frontal long and slender, evident under
skin. Dorsomedian groove of neurocranium relatively deep and
large, its margins well marked, progressively narrower posteri-
orly. Supraoccipital process long and wide on posterior portion,
profile straight. Nuchal plate crescent-shaped and moderate in
size. Snout quite short, rounded on transverse section. Anterior
and posterior nostrils close to one another. Eye lateral and rela-
tively large. Interorbital distance and distance between nostrils

and orbit short. Maxillary barbel surpassing base of pectoral-fin
spine, external mental barbel surpassing margin of gill membrane,
internal mental barbel reaching margin of gill membrane.

Mouth relatively small, lower jaw arched. Lips relatively thick.
Vomerine tooth plates absent. One pair of small, narrow and
elongated accessory tooth plates, quite distant from one an-
other. Accessory tooth plates with small molariform teeth. Pre-
maxilla quite narrow and long. Dentary with not so pronounced
posterior projection, with many sharp teeth on anterior portion
and few small molariform teeth on posterior portion.

Soft pectoral-fin rays 10. Pectoral-fin spine short; anterior
margin with few granules on basal two thirds, distal third with

Table 6. Morphometrics for Cathorops melanopus. Standard
length is expressed in millimeters, other measurements are
percents of standard length.

n  Mean Range
Standard length (mm) 7 - 113.0-188.0
Head length 2 227  223-23.0
Snout length 2 54 5.3-5.5
Distance between anterior nostrils 2 41 3.6-4.4
Distance between posterior nostrils 2 48 4.4-5.1
Distance between anterior nostril to orbit 2 62 6.2-6.2
Distance between posterior nostril to orbit 2 45 4.5-4.5
Orbital diameter 7 48 4.5-5.0
Interorbital distance 7 117 11.1-12.1
Maxillary barbel length 7 305 27.8-32.8
External mental barbel length 7 204 19.2-234
Internal mental barbel length 7 129 11.8-13.7
Distance from snout to maxillary barbel 2 1.2 1.1-1.3
Distance from snout to external mental barbel 2 4.2 4.2-43
Distance from snout to internal mental barbel 2 3.6 3.6-3.6
Mouth width 7 9.1 8.9-9.7
Lower-jaw length 2 15 1.1-1.8
Premaxilla length 2 15 1.3-1.7
Premaxilla width 2 55 5.1-5.8
Distance between accessory tooth plates 2 44 4.3-44
Length of accessory tooth plates 2 25 2.3-29
Width of accessory tooth plates 2 038 0.7-0.9
Width of cephalic shield at lateral ethmoid area 2 11.4 11.4-11.4
Width of cephalic shield at frontals area 2 64 6.4-6.5
Width of cephalic shield at epioccipital area 2 112 11.2-11.2
Width of cephalic shield at supracleithrum area 2 16.8 16.7-16.9
Distance between lateral ethmoid and 2 195 19.3-19.6

supracleithrum

Distance between snout and post. margin of 2 18.5 17.9-19.1

dorsomedian groove of neurocranium

Supraoccipital process length 2 103 10.3-10.4
Supraoccipital process width 6 29 2.6-3.4
Nuchal-plate length 2 6.6 6.6-6.6
Nuchal-plate width 2 70 7.0-7.1
Body depth 2 171 16.7-17.5
Body width 2 1938 19.6-20.1
Distance from snout to pectoral fin 2 197 19.1-20.4
Distance from snout to dorsal fin 2 313  30.0-32.6
Distance from snout to pelvic fin 2 476  46.2-49.1
Distance from snout to adipose fin 2 720 71.9-72.1
Distance from snout to anal fin 2 629  61.6-643
Caudal-peduncle height 2 88 8.7-9.0
Pectoral-fin spine length 2 172 16.7-17.6
Dorsal-fin spine length 2 176 17.2-18.1
Pelvic-fin base length 2 43 43-44
Pelvic-fin height 6 153 13.7-17.8
Adipose-fin base length 2 97 9.2-10.1
Adipose-fin height 2 32 3.0-3.5
Anal-fin base length 2 205 19.9-21.1
Anal-fin height 2 140 13.6-14.3
Caudal-fin upper lobe length 2 315 31.1-32.0
Caudal-fin lower lobe length 2 29.8  29.7-299
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short serrations; posterior margin straight on basal fourth, distal
three quarters with long serrations. Soft dorsal-fin rays 7. Dorsal-
fin spine short, as long as pectoral-fin spine; anterior margin with
granules on basal two thirds, distal third with short serrations;
posterior margin serrated for almost its entire length. Pelvic fin
high, with 6 rays. Anal fin high and long at base, with 19-20 (19)
rays. Upper and lower lobes of caudal fin of moderate length,
upper lobe longer than lower lobe. Caudal peduncle high.

Acicular gill rakers on firstarch 16-18 (17), 5 or 6 (5) on upper
limb, 11 or 12 (11) on lower limb. Spike shaped gill rakers on
second arch 16-18, 4 to 6 on upper limb, 12 or 13 on lower limb.
Mesial surfaces of all gill arches with developed gill rakers. Lat-
eral and mesial surfaces of first and second gill arches without
fleshy papillae intercalated with gill rakers.

Coloration in alcohol. Dorsal and lateral portions of head dark,
ventrally light beige. Body with same dark color, progressively
lighter towards lateral line and rather light beige under lateral line.
Maxillary barbel dark, mental barbels light, fins dark especially
towards edge.

Sexual dimorphism. Sex of specimens was not examined (see
Material and Methods).

Distribution. Material examined is from the rio Motagua in Gua-
temala, type locality of the species (Fig. 6). Probably present in
the Honduran portion of the rio Motagua, near its mouth. The
species is restricted to freshwaters.

Vernacular names. Dark Sea Catfish, bagre prieto.

Remarks. Because C. melanopus is restricted to the freshwa-
ters of rio Motagua (in Guatemala and probably Honduras), the
recognition of specimens from Mexico, Nicaragua, Costa Rica
and Panama as C. melanopus by previous authors (e.g.
Steindachner, 1876; Meek & Hildebrand, 1923; Miller, 1966; Gil-
bert & Kelso, 1971; Castro-Aguirre et al., 1999) is erroneous.

Discussion

The genus Cathorops can be diagnosed from other New
World ariid genera by having accessory tooth plates small and
oval (vs. large, round to subtriangular in Amphiarius and some
Notarius and Sciades, longitudinally elongated in Aspistor,
Occidentarius, some Notarius and Sciades or absent in
Potamarius), dentary with posterior expansion in females (vs.
dentary without posterior expansion in other ariid genera with
exception of Potamarius), extrascapular subtriangular, contact-
ing the supraoccipital through a suture parallel to the longitudi-
nal axis (vs. extrascapular subrectangular or subquadrangular
with oblique suture in other genera), base of adipose fin quite
short, less than one-half the length of anal-fin base (vs. about
half as long as anal-fin base in Genidens, Notarius, Potamarius
and Sciades or as long as anal-fin base in Amphiarius, Aspistor,
and Galeichthys), and lateral line not bifurcated at caudal re-
gion, reaching base of caudal-fin upper lobe (vs. bifurcated at
caudal region, reaching base of caudal-fin upper and lower lobes
in Bagre). The subgenus Cathorops, within which the species
described here are included, can be diagnosed from the subge-
nus Precathorops and from other ariid genera by possessing a
lateral ethmoid and frontal limiting a wide conspicuous fenestra,
visible under the skin (vs. moderately developed in Precathorops,
Amphiarius, Aspistor, Bagre, Galeichthys, Notarius, and
Potamarius or reduced or absent in Genidens, Sciades, and
Occidentarius), mesethmoid, lateral ethmoid and frontal lacking
bony spinulations (vs. bony spinulations present in
Precathorops), posterior cranial fontanel very reduced (vs. mod-
erately developed, long and narrow in Precathorops, Notarius,
and Potamarius, large and long in Amphiarius and Aspistor, or
absent in Sciades), vomerine tooth plates absent (vs. present in
Precathorops, Aspistor, Bagre, Galeichthys, Notarius,
Occidentarius, and Sciades), accessory tooth plates bearing
molariform teeth (vs. conical in Precathorops, and in other ariid
genera except Aspistor), posterior cleithral process short (vs.
moderate length in Precathorops and other ariid genera), and

Key to the species of Cathorops from the Mesoamerica and Caribbean Sea

1. Lateral and mesial surfaces of first and second gill arches with fleshy papillae intercalated with the gill rakers, papillae more

developed on second arch (Fig. 3b); 14-16 gill rakers on first arch; 13-16 gill rakers on second arch .............ccocevevvevvieneennennn. 2
1’. Lateral and mesial surfaces of first and second gill arches without fleshy papillae intercalated with the gill rakers (Fig. 3a);
16 to 23 gill rakers on first arch; 16 to 22 gill rakers on SECONA ArCh ...........coeviiiiiieiiiicieicee e 3

2. Snout length 9.3-11.6% SL (Fig. 4); distance from tip of snout to dorsal-fin origin 39.0-40.7% SL (Fig. 5) .... Cathorops aguadulce
2’. Snout length 6.0-8.6% SL (Fig. 4); distance from tip of snout to dorsal-fin origin 33.1-38.0% SL (Fig. 5)....Cathorops kailolae
3. Head length 22.3-23.0% SL; distance from tip of snout to posterior margin of dorsomedian groove of neurocranium 17.9-
19.1% SL; pelvic and pectoral fins with intense black pigmentation; posterior margin of pectoral-fin spine with conspicuous
and 1ong Serrations (FiZ. 20)..........ccvriiiriiiieiiieiet ettt ettt ettt se s b se s se s ese s eseesenes Cathorops melanopus
3’. Head length 23.3-31.9% SL; distance from tip of snout to posterior margin of dorsomedian groove of neurocranium 20.2-
27.3% SL; pelvic and pectoral fins with pale pigmentation; posterior margin of pectoral-fin spine with inconspicuous and

Short SErrations (FIS. 8 ANA 13).....cuiuiuiieieiciiieieieice ettt b et b e s se st s e s et e s e s e s et e s e st et et esassesesesesessesesens 4
4. Dorsal-fin spine 15.9-17.6% SL (Fig. 9); dorsal-fin spine length 29.4-33.3% of distance from tip of snout to pelvic-fin origin;
dorsal-fin spine as long as pectoral-fin SPINE..........c.ccvvveieirierieirieieieec et seenes Cathorops belizensis
4’. Dorsal-fin spine 18.6-24.2% SL (Fig. 9); dorsal-fin spine length 35.1-48.3% of distance from tip of snout to pelvic-fin origin;
dorsal-fin spine longer than PeCtOral-finl SPINE...........cecvrveerireirieiieeereees ettt e e st ssesesessesesaesesessesensesenas 5
5. Cephalic shield with very few granules (Fig. 13); supraoccipital process length 22.3-32.6% of maxillary barbel length (Fig.
14); supraoccipital process length 32.8-48.3% of external mental barbel length..........c.ccccoceveiiiinininnnn. Cathorops higuchii

5’. Cephalic shield densely granulated; supraoccipital process length 35.5-51.4% of maxillary barbel length (Fig. 14); supraoc-
cipital process length 51.5-81.2% of external mental barbel length.............ccoccoeevervriennnen. Cathorops mapale species group
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mesial gill rakers on first two arches developed (vs. absent or
reduced in Precathorops, Amphiarius, Aspistor, Bagre, Notarius,
Occidentarius, and Sciades).

Betancur-R. & Acero (2005) and Betancur-R. et al. (2007)
hypothesized the relationships of 13 species of Cathorops based
on mitochondrial sequences (ATP synthase 8/6, cytochrome b,
128, and 168, total 2842 bp). The marine and brackish entities
occurring from Belize to Brazil were formerly treated as C. spixii
(e.g. Taylor & Menezes, 1978), described from equatorial Brazil.
Betancur-R. & Acero (2005) demonstrated that C. mapale, de-
scribed from the southern and central coasts of the Colombian
Caribbean, is more closely related to the C. fuerthii group from
the Eastern Pacific than to the C. spixii clade (including C. spixii,
C. agassizii, and probably C. arenatus), which is restricted from
Brazil and the Guyanas. The entity distributed between northern
Colombian and Venezuela has been recently hypothesized to be
the sister species of C. mapale based on mitochondrial grounds
(Betancur-R. & Acero P.,2006). Both species are unambiguously
distinguished from one another by mitochondrial characters, but
the best morphological discriminators (e.g. anterior internarial
distance in maxillary barbel length, gill raker counts on first and
second arches) have some degree of overlapping. Both entities
are thus referred as the C. mapale species complex (Colombian
Caribbean and Venezuela; Betancur-R. & Acero P., 2006). Based
on the morphology, distribution, and habitat preferences of the
new Caribbean species described here (C. higuchii and C.
belizensis), it would be expected that they are included within
the C. mapale/C. fuerthii clade, but this requires confirmation.
The molecular phylogenies also recovered the freshwater C.
aguadulce complex sister to a clade including four Eastern Pa-
cific species (C. taylori, C. steindachneri, C. hypophthalmus,
and C. tuyra). The pyhlogenetic position of C. melanopus is still
uncertain and needs further investigation.

Ariids are known for their peculiar reproductive habits (i.e.
male mouthbrooding) (Rimmer & Merrick, 1982; Acero P. et al.,
2005; Wang, et al., 2005) associated with striking morphological
differences between males and females. Females have pelvic fins
that are longer and wider at base than males and distally rounded
(Gudger, 1916; Lee, 1931, 1937; Merriman, 1940; Whitley, 1941),
and during the spawning season the inner pelvic-fin rays be-
come hook-like (Mane, 1929; Lee, 1931). Likewise, during the
incubation period, males enlarge the branchial chamber, reduce
the number of teeth, and modify the epithelium that covers the
oral cavity (Gudger, 1916; Dimitrenko, 1970). All these differences
are observed in the species of Cathorops, which have additional
modifications not found in other ariid species, such as head larger
and wider in males than in females (Marceniuk, 1997; 2007a;
2007b). These differences may be associated with the smaller
body sizes, on average, attained by the species of Cathorops.
Considered r-strategists, ariid species reach gonadal maturity at
relatively old ages and large sizes, but in Cathorops the values
for these traits are lower (Etchevers, 1978; Mishima & Tangi,
1983; Mello & Teixeira, 1992). Consequently, additional dimor-
phic features associated to head size in males of Cathorops,
could represent an adaptation to compensate for the smaller body
lengths, allowing a relative increase of the branchial chamber.
The conspicuous dimorphism of Cathorops has caused
misidentifications and synonym descriptions in the literature.
For instance, Valenciennes (1840) based the description of Arius
arenatus and A. fissus on generalized features within the Ariidae,
considering that A. arenatus (= Cathorops arenatus) could be

distinguished from A. fissus by having a shorter head, larger
teeth and larger accessory tooth plates. The characters used to
diagnose A. arenatus are typical of females, whereas the condi-
tion found in 4. fissus is characteristic of males (Marceniuk, 2007b).
The latter species is currently considered junior a synonym of
the former.

Comparative material examined. Cathorops agassizii. MZUSP
25169, 1, 186.0 mm SL, Brazil, Para, Vigia, MZUSP 49346, 4, 154.0-
157.0 mm SL, Brazil, Pard, Cajueiro, Mosqueiro island, Marajé bay;
MZUSP 49347, 2, 201.0-219.0 mm SL, Brazil, Para, fish market of
Vigia; MZUSP 37228, 1, 148.0 mm SL, Brazil, Maranhdo, Coqueiro
straight, S8o Luis island; MZUSP 49344, 1, 147.0 mm SL, Brazil,
Maranhao, rio Curica, Sdo Luis island; MZUSP 37230, 4, Brazil, Alagoas,
Maceid; MZUSP 37231, 8, Brazil, Alagoas, Maceio, Mundat lagoon;
MZUSP 37232, 17, Brazil, Alagoas, Maceid, Mundat lagoon; MZUSP
37234, 5, Brazil, Alagoas, Macei6, Mundau lagoon; MZUSP 37235, 2,
Brazil, Alagoas, Macei6, Mundau lagoon; MZUSP 49341, 6, Brazil,
Alagoas, Maceid, Mundat lagoon; MZUSP 49342, 1, Brazil, Alagoas,
Macei6, Mundat lagoon; MZUSP 49343, 2, Brazil, Alagoas,
Maceid,Mundau lagoon; MZUSP 51709, 11, Brazil, Alagoas, Maceio,
Mundat lagoon; MZUSP 49355, 4, Brazil, Sergipe, rio Jarapatuba,
near Pirambt; MZUSP 49356, 4, Brazil, Sergipe, rio Jarapatuba, near
Pirambu; MZUSP 37237, 3, Brazil, Sergipe, rio Sergipe; MZUSP 49358,
4, Brazil, Sergipe, rio Sergipe; MZUSP 49359, 6, Brazil, Sergipe, rio
Sergipe; MZUSP 49354, 1, Brazil, Sergipe, mouth of rio Pomonga, near
Aracaju. Cathorops arenatus. USNM 233482, +40 (6, 110.0-133.0
mm SL), Venezuela, mouth of rio Orinoco up stream from sea buoy;
USNM 66101, 1, 141.0 mm SL, Guyana, Georgetown market; USNM
286395, 17, Surinam, 06°04°N 54°51°W; USNM 225446, 6, Surinam,
Nickerie district, Corantijn river off Clara creek; USNM 226106, 1,
Surinam, Nickerie district, Corantijn river off Clara creeck; MZUSP
37241, 1, 136.0 mm SL, French Guiana, Pointe des Roches; USNM
286461, 2, French Guiana, 04°59°N 51°58"W; USNM 286465, 5, French
Guiana, 04°43°N 51°29°W; USNM 286750, 11, Brazil, Amapa,
01°04°N 48°06°W; USNM 286458, 1, Brazil, Amapa, 02°55’N
49°44°W; USNM 286459, 2, Brazil, Amapa, 03°16’N 50°03’W; USNM
286460, 5, Brazil, Amapa, 03°33°N 50°17°W; USNM 286463, 2, Bra-
zil, Amapa, 03°27°N 50°25’W; USNM 286471, 5, Brazil, Amapa,
01°26°N 48°14°W; USNM 286472, 10, Brazil, Amapa, 00°24’N
47°32°W; USNM 286390, 14, Brazil, Amapa, 03°16°N 50°12°W;
USNM 286394, 7, Brazil, Amapa, 03°17°N 50°12°W; USNM 286509,
2, Brazil, Amapa, 02°16°N 48°47°W; MZUSP 49345, 5 (1, 155.0 mm
SL), Brazil, Para, Maraj6 bay; MZUSP 49364, 1, 172.0 mm SL, Brazil,
Par4, fish market of Vigia; MZUSP 48523, 1, 89.0 mm SL, Brazil, Para,
Marajo bay, Jubim. Cathorops dasycephalus. FMNH 19143, 5,216.0-
242.0 mm TL, Panama, Balboa, Panama bay; USNM 286481, 7, 162.0-
233.0 mm TL, Colombia, off Cape Manglares, south of Tumaco.
Cathorops fuerthii. USNM 79398, 12 (5, 185.0-242.0 mm SL), Panama,
Panama bay, Balboa, channel zone; STR15720,2,321.0-332.0 mm SL,
Panama, Punta Patino. Cathorops hypophthalmus. USNM 293275, 2,
168.0-185.0 mm SL, Panama, Darien province, rio Pirre /2 km above El
Real, rio Tuyra drainage. Cathorops liropus. USNM 47584, 2, 140.0-
197.0 mm SL syntype, Mexico, lago San Juan, rio Sonora; UMMZ
172001, 13 (4, 83.0-85.0 mm SL), Mexico, Nayarit, puente de Chacalilla
on estero de San Blas. Cathorops manglarensis. USNM 286392, 1,
164.0 mm SL holotype, Colombia, off Cape Manglares, south Tumaco;
USNM 388316, 8 (3, 164.0-195 mm SL paratypes), Colombia, off
Cape Manglares, south Tumaco; USNM 286388, 3 (2, 195.0-195.0
mm SL paratypes), Colombia, off Boca San Juan, San Juan del Sur;
USNM 286389, 2, 89.0-107.0 mm SL paratypes, Colombia, off Boca
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San Juan, north of Tumaco. Cathorops mapale. USNM 286396, 5 (2,
178.0-180.0 mm SL), Colombia, Ciénaga Grande de Santa Marta; USNM
286398, 5 (4, 175.0-186.0 mm SL), Colombia, Cga. de la Virgen; addi-
tional material is listed in Betancur-R. and Acero P. (2005). Cathorops
multiradiatus. USNM 79408, 1, 192.0 mm SL neotype, Panama,
Panama bay, Balboa, channel zone; USNM 388315, 1, 209.0 mm SL,
Panama, Panama bay, Balboa, channel zone; USNM 286400, 3 (2,
120.0-125.0 mm SL), Colombia, south of Tumaco, off Cape Manglares;
USNM 292703, 1, 174.0 mm SL, Colombia, Sandy beach immediately
south of Punta Canchaco in Juan Chaco bay. Cathorops spixii. USNM
286461, 2 (1, 126.0 mm SL), French Guiana, 04°59°N - 51°58°W;
MZUSP 37214, 3 (1, 64.0 mm SL), Brazil, Par4, Vigia; MZUSP 49345,
6, Brazil, Para, Maraj6 bay; MZUSP 49411, 2, Brazil, Para, Coroinha,
Marajoé bay; MZUSP 49348, 1, Brazil, Para, Ponta Fina Maguari,
Maraj6 bay; MZUSP 37215, 2, 88.0-91.0 mm SL, Brazil, Maranhao,
Pajé, Coqueiro straight, Sdo Luis island; MZUSP 49350, 1, Brazil,
Paraiba, Lucena; MZUSP 49351, 1, Brazil, Paraiba, Lucena; MZUSP
49349, 1, Brazil, Paraiba, Lucena; MZUSP 37236, 4, Brazil, Sergipe,
rio Sergipe; MZUSP 49363, 16, Brazil, Sergipe, rio Sergipe; MZUSP
49357, 2, Brazil, Sergipe, rio Japaratuba, near Pirambt; MZUSP 24374,
2, 106.0-106.0 mm SL, Brazil, Bahia, mouth of rio Paraguassu, near
Maragogipe; MZUSP 2300, 2, Brazil, Espirito Santos, rio Paraiba, Sdo
Jodo da Barra; MZUSP 49353, 31 (7, 101.0-133.0), Brazil, Rio de
Janeiro, Pontal de Atafona; MZUSP 24487, 10 (4, 95.0-120.0 mm SL),
Brazil, Rio de Janeiro, Macaé, Portinha; MZUSP 22783, 1, 121.0 mm
SL, Brazil, Rio de Janeiro, Marica lagoon; MZUSP 48526, 2, 166.0-
181.0 mm SL, Brazil, Rio de Janeiro, Sepetiba Bay; MZUSP 23127,
+300 (17, 96.0-160.0 mm SL), Brazil, Rio de Janeiro, Ilha Grande;
MZUSP 49352, 1, 144.0 mm SL, Brazil, Rio de Janeiro, Angra dos
Reis; MZUSP 22571, 1, 108.0 mm SL, Brazil, Sdo Paulo, Caraguatatuba,
Caraguatatuba bay; MZUSP 24624, 8 (2, 107.0-111.0 mm SL), Brazil,
Sao Paulo, Ubatuba, Ubatuba bay; MZUSP 10090-91, 2, Brazil, Sao
Paulo, Santos; MZUSP 2299, 4, Brazil, Sdo Paulo, Santos; MZUSP
49360, 3, Brazil, Sdo Paulo, Santos bay; MZUSP 49362, 38, Brazil,
Sao Paulo, Santos; MZUSP 22572, 5 (2, 96.0-106.0 mm SL), Brazil,
Sao Paulo, Moela island; MZUSP 22216, 1, 163.0 mm SL, Brazil, Sdo
Paulo, Praia Grande; MZUSP 22609, 1, 117.0 mm SL, Brazil, Sdo
Paulo, Itanhaém; MZUSP 22491, 1, Brazil, Sdo Paulo, Cananéia;
MZUSP 37239, 6, Brazil, Sao Paulo, Cananéia, Valo Grande; MZUSP
37240, 6, Brazil, Sdo Paulo, Cananéia; MZUSP 49361, 19, Brazil, Sdo
Paulo, Cananéia. Cathorops steindachneri. STR1 5773, 1, 265.0 mm
SL, Panama, Punta Chame; STRI 5724, 1,200.0 mm SL, Panama, Isla
Majagual. Cathorops taylori. USNM 87224, 1, 283.0 mm SL holo-
type, El Salvador, San Maroco, rio Lempa; STRI 5727, 2, 145.0-147.0
mm SL, El Salvador, bahia La Union; STRI 5768, 2, 155.0-157.0 mm
SL, El Salvador, bahia La Union; STRI 5743, 1, 139.0 mm SL, El
Salvador, bahia La Union; STRI 5767, 1, 175.0 mm SL, El Salvador,
bahia La Union. Cathorops tuyra. USNM 286397, 1, 123.0 mm SL,
Panama, rio Pirre, 3-5 miles above El Real; USNM 286466, 9 (6, 138.0-
225.0 mm SL), Panama, rio Pirre, 3-5 miles above El Real; USNM
286462, 1, Panama, rio Uruseca, 2 miles above El Real; USNM 292824,
5(3, 146.0-165.0 mm SL), Panama, rio Uruseca, 5 miles above El Real.

Acknowledgements

We are indebted to the following curators and respective
institutions for their cooperation in loaning of the material used
in this study: Barbara Brown (AMNH); Barry Chernoffand Mary
Anne Rogers (FMNH); Osvaldo T. Oyakawa (MZUSP); Susan
Jawett, Sandra Raredon and Lisa Palmer (NMNH - SI); Douglas
Nelson (MZUM); David Werneke (AUM); and Robert Robins

(FMNH). The senior author is grateful to Naércio A. Menezes for
the supervision of his doctoral and postdoctoral work and the
use of MZUSP facilities. We thank Naércio A. Menezes (MZUSP),
Mario Barletta (UFPE), and Jonathan W. Armbruster (AU) for the
final revision of the manuscript. The Fundagdo de Amparo a
Pesquisa do Estado de Sao Paulo (FAPESP) supported the work
of the senior author through Doctoral (Proc.97/11302-3) and
Postdoctoral (Proc. 03/04509-3) scholarships. This work was also
funded by the All Catfish Species Inventory (National Science
Foundation DEB-0315963), USA.

Literature Cited

Acero P., A. 2003. Family Ariidae. Pp.831-852. In: Carpenter, K. E.
(Ed.) The living marine resources of the Western Central Atlantic.
Bony fishes part 1 (Acipenseridae to Grammatidae). Volume 2,
FAO, Rome.

Acero P, A. & R. Betancur-R. 2002. Description of Arius
neogranatensis, a new species of sea catfish from Colombia, with
an identification key for Caribbean ariid fishes. Aqua, Journal of
Ichthyology and Aquatic Biology, 6(1): 5-10.

Acero P, A., R. Betancur-R., F. A. Polanco & N. Chaparro. 2005.
Diferenciacion sexual temprana a nivel 6seo en dos géneros de bagres
marinos (Pises: Ariidae) del Caribe. Memoria de la Fundacion La
Salle de Ciencias Naturales, 163: 37-43.

Betancur-R., R. 2003. Filogenia de los bagres marinos (Siluriformes:
Ariidae) del nuevo mundo. unpublished M.Sc. Dissertation,
Universidad Nacional de Colombia — INVEMAR, Bogota D.C. y
Santa Marta D.T.C.H. 121p.

Betancur-R., R. & A. Acero P. 2005. Description of Cathorops mapale,
a new species of sea catfish (Siluriformes: Ariidae) from the
Colombian Caribbean, based on morphological and mitochondrial
evidence. Zootaxa, 1045: 45-60.

Betancur-R., R., A. Acero P., E. Bermingham & R. Cooke. 2007.
Systematics and biogeography of New World sea catfishes (Siluri-
formes: Ariidae) as inferred from mitochondrial, nuclear, and
morphological evidence. Molecular Phylogenetics and Evolution,
45(1): 339-357.

Betancur-R., R. & P. W. Willink. 2007. A New Freshwater Ariid
(Otophysi: Siluriformes) From the Rio Usumacinta Basin. Copeia
2007(4): 818-828.

Castro-Aguirre, J. L., H. S. Espinosa Pérez & J. J. Schmitter-Soto.
1999. Ictiofauna estuarino-Lagunar y vicaria de México. Coleccion
Textos Politécnicos, Serie Biotecnologias, 711p.

Dmitrenko, E. M. 1970. The reproduction of Arius thalassinus (Rupp)
in the Arabian sea. Journal of Ichthyology, 16: 634-641.

Eigenmann, C. H. & R. S. Eigenmann. 1888. Preliminary notes on South
American Nematognathi I. Proceedings of the California Academy
of Sciences, serie 2, 1(2): 119-172.

Eigenmann, C. H. & R. S. Eigenmann. 1890. A revision of the South
American Nematognathi or Cat-Fishes. Occasional Papers of the
California Academy of Sciences, 1: 1-507.

Etchevers, S. L. 1978. Contribution to the biology of the sea catfish,
Arius spixii (Agassiz) (Pisces, Ariidae), south of Margarita Island,
Venezuela. Bulletin of Marine Science, 28: 381-385.

Gilbert, C. H. 1897. Descriptions of twenty-two new species of fishes
collected by the steamer Albatross, of the United States Fish
Commission. Proceedings of the United States National Museum,
19(1115):437-457.

Gilbert, C. H. & E. C. Starks. 1904. The fishes of Panama Bay. Memoirs
of the California Academy of Sciences, 4: 1-304.

Gilbert, C. R. & D. P. Kelso. 1971. Fishes of the Tortuguero area,
Caribbean Costa Rica. Bulletin of Florida State Museum, Biological
Science, 16(1): 1-54.



44 Revision of the ariid species of the genus Cathorops

Gill, T. N. 1863. Descriptive enumeration of a collection of fishes from
the western coast of Central America, presented to the Smithsonian
Institution by Captain John M. Dow. Proceedings of the Academy
of Natural Sciences of Philadelphia, 15: 162-174.

Greenfield, D. W. & J. E. Thomerson. 1997. Fishes of the continental
waters of Belize. University of Florida Press, Gainesville, 311p.

Gudger, E. W. 1916. The galf'topsail (Felichthys felis). A sea catfish that
carries its eggs in its mouth. Zoologica, 2: 125-158.

Giinther, A. 1864. Catalogue of the fishes in the British Museum, vol.
5. Catalogue of the Physostomi, containing the families Siluridae,
Characinidae, Haplochitonidae, Sternoptychidae, Scopelidae,
Stomiatidae in the collection of the British Museum. Trustees,
London, 455 p.

Higuchi, H. 1982. Estudo osteoldgico dos bages marinhos do litoral sul
do Brasil (Osteichthyes; Siluroidei, Ariidae). Unpublished MSc
Thesis, University of Sdo Paulo, 135 pp.

Hildebrand, S. F. 1925. Fishes of the Republic of El Salvador, Central
America. Bulletin of the Bureau of Fisheries, 41(985): 237-287.

Hubbs, C. L. & R. R. Miller. 1960. Potamarius, a new genus of ariid
catfishes from the fresh waters of Middle America. Copeia, 1960(2):
101-112.

Jordan, D. S. & C. H. Gilbert. 1882. A review of the siluroid fishes
found on the Pacific coast of tropical America, with descriptions of
three new species. Bulletin of the United States Fish Commission,
2:34-54.

Kailola, P. J. 2004. A phylogenetic exploration of the catfish family
Ariidae (Otophysi: Siluriformes). The Beagle, Records of the
Museums and Art Galleries of the Northern Territory, 20: 87-166.

Lee, G. 1931. Oral gestation in the marine six-whiskered catfish,
Galeichthys felis. Anatomical Record, 51(1). supplement 66.

Lee, G. 1937. Oral gestation in the marine catfish, Galeichthys felis.
Copeia, 1937(1): 49-56.

Mane, A. M. 1929. A preliminary study of the life history and habits
of Kanduli (4rius sp.) in Laguna de Bay. The Philippine Agriculturist,
18(22): 81-117.

Marceniuk, A. P. 1997. Revisao sistematica do género Cathorops (Os-
teichthyes; Siluriformes; Ariidae). Unpublished M.Sc. Thesis, Uni-
versidade de Sdo Paulo, Sdo Paulo. 316 p.

Marceniuk, A. P. 2003. Relagdes filogenéticas e revisao dos géneros da
familia Ariidae (Ostariophysi, Siluriformes). Unpublished Ph.D.
Dissertation, Universidade de Sdo Paulo, Sao Paulo. 383 p.

Marceniuk, A. P. 2007a. Description of Cathorops manglarensis, a
new species from the Colombian Pacific, with redescription of
Cathorops multiradiatus (Siluriformes; Ariidae). Zootaxa, 1529:
33-48.

Marceniuk, A. P. 2007b. Revalida¢do de Cathorops arenatus
(Valenciennes, 1840) e Cathorops agassizii (Eigenmann &
Eigenmann, 1888) (Siluriformes, Ariidae), bagres marinhos das
regides norte e nordeste da América do Sul. Theringia, Série Zoolo-
gia, Porto Alegre, 97(4): 360-375.

Marceniuk, A. P. & C. J. Ferraris, Jr. 2003. Family Ariidae (Sea catfishes).
Pp. 447-455. In: Reis, R. E., S. O. Kullander, & C. J. Ferraris, Jr.
(Eds.) Check list of the freshwater fishes of South and Central
America. Porto Alegre, EDIPUCRS. 729p.

Marceniuk, A. P. & N. A. Menezes. 2007. Systematics of the family
Ariidae (Ostariophysi, Siluriformes), with a redefinition of the
genera. Zootaxa, 1416: 1-126.

Meek, S. E. 1904. The freshwater fishes of Mexico, north of the isthmus
of Thenantepec. Field Museum of Natural History, Zoological
Series, 5: 1-252

Meek, S. E. & S. F. Hildebrand. 1923. The marine fishes of Panama.
Part I. Field Museum of Natural History, Zoological Series, 15: 1-
330.

Mello, S. C. & R. L. Teixeira. 1992. Distribui¢ao, reproducao e alimen-
tacdo de Cathorops spixii e Arius rugispinis (Pisces, Ariidae) do
complexo Mundati Manguaba, Maceié AL. Revista Brasileira de
Biologia, 52(1): 169-180.

Merriman, D. 1940. Morphological and embryological studies on two
species of marine catfish, Bagre marinus and Galeichthys felis.
Zoologica, 25 (13): 221-248.

Miller, R. R. 1966. Geographical distribution of Central American
freshwater fishes. Copeia, 1966(4): 773-802.

Miller, R. R, W. L. Minckley & S. M. Norris. 2005. Freshwater Fishes
of Mexico. The University of Chicago Press, Chicago, 490 p.
Mishima, M. & S. Tanji. 1983. Maturacao e desova dos bagres mari-
nhos (Osteichthyes, Ariidae) no complexo estuarino-lagunar de
Cananéia (25°S, 48°W). Boletim do Instituto de Pesca, 10: 129-141.

Nelson, J. S., E. J. Crossman, H. Espinosa-Pérez, L. T. Findley & C. R.
Gilbert. 2004. Common and scientific names of fishes from the
United States, Canada, and Mexico. Sixth Edition. American
Fisheries Society, Special Publ. 29. Bethesda, Maryland. Com.
Scient. Names Fishes U.S. Canada Mexico Sixth Ed., 386 p.

Regan, C. T. 1907. Pisces. Part 193 [1906-08] In: Godman, F. D. & O.
Salvin. (Eds.) Biologia Central-Americana. London, 203 p.

Resendez-Medina, A. 1973. Estudio de los peces de la laguna de
Alvarado, Veracruz, Mexico. Revista de la Sociedad Mexicana de
Historia Natural, 34:183-281.

Rimmer, M. A. & J. R. Merrick. 1982. A review of reproduction and
development in the fork-tailed catfishes (Ariidae). Proceedings of
the Linnean Society of New South Wales, 107(1): 41-50.

Royero, L. R. 1987. Morfologia de la aleta dorsal en los bagres (Teleostei:
Siluriformes), com especial referencia a las familias americanas.
Unpublished M.Sc. Thesis, University Central de Venezuela, 232
pp.

Steindachner, F. 1876. Ichthyologische Beitrage. IV. Sitzungsber.
Anzeiger der Akademie der Wissenschaften, Wien, 72: 551-616.

Taylor, W. R. & N. A. Menezes. 1978. Ariidae: Sea Catfishes. In:
Fischer, W. (Ed.) FAO Species Identification Sheets for Fishery
Purposes. Western Central Atlantic (Fishing Area 31). Food and
Agriculture Organisation, Rome.

Valenciennes, A. 1840. In: Cuvier, G. & Valenciennes, A. (1840) Histoire
naturelle des poissons. Tome quinziéme. Suite du livre dix-septieéme.
Siluroides. Paris, V. Levrault, Strasbourg, 540 pp.

Wang, D., Y.-H. Zhao, & C.-G. Zhang. 2005. Revision of Arius arius
(formerly Arius sinensis) in China and its sexual differences (Siluri-
formes: Ariidae). Acta Zoologica Sinica, 51: 431-439.

Whitley, G. P. 1941. The catfish and its kittens. The Australian Museum
Magazine, 7: 306-313.

Accepted January 2008
Published 31 March 2008



