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Abstract

Over the past decade, the Sea Catfish (Ariidae) genus Cathorops has been the focus of a major taxonomic review, which
has resulted in the revalidation of five synonymized nominal species, and the recognition of seven new species. With 21
valid species, Cathorops is currently the most species-rich genus of Ariidae in the New World. The principal lacuna in the
taxonomic knowledge of genus species is the uncertain status of Arius festae Boulenger, 1898, described from Naranjal,
in the Guayas River basin of Ecuador. In the present study Cathorops festae is redescribed as a valid species based on
morphological and molecular data.
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Introduction

In the western Atlantic, species of the Sea Catfish (Ariidae) genus Cathorops are found between the Gulf of
Mexico and southeastern Brazil, while in the eastern Pacific, the genus ranges from Baja California to northern
Peru. The monophyly of the genus is well supported by morphological and molecular evidence (Betancur-R, 2009;
Marceniuk et al., 2012). Over the past decade, Cathorops was the subject of a major taxonomic review (Marceniuk,
1997), based on the investigation of an extensive series of material which permitted a profound understanding of
the morphological variability of the genus, in particular that related to sex (Marceniuk, 2007a), together with
molecular analyses (Betancur-R et al., 2007), which resulted in the revalidation of five synonymized nominal
species, in addition to the recognition of seven new species (Marceniuk, 2007ab; Marceniuk & Betancur-R., 2008;
Marceniuk, et al., 2009, 2012).

With 21 valid species, Cathorops is the most species rich genus of the family Ariidae in the New World, and
this number is likely to grow even further when areas with little representative material in zoological collections,
such as the Gulfs of Mexico and California, have been sampled more adequately (Marceniuk, 2007b; Marceniuk &
Betancur-R., 2008). The considerable diversity of this group is related to its lifestyle, with populations being found
preferentially in brackish waters and also restricted to freshwater, as well as its low dispersal capacity (Betancur-R
et al., 2010). However, little is known about the biology (Etchevers, 1978; Arias de Diaz & Bashirullah, 1988;
Melo & Teixeira, 1992) or life history strategies of the species of the genus (Tijano, et al., 1998; Castro-Aguirre,
1999; Dantas, et al., 2010), even though most of them occur in sympatry or even syntopy (Barletta et al., 2005).

The uncertain status of Arius festae Boulenger, 1898, described from Naranjal in the basin of the Guayas River
in Ecuador (Marceniuk, et al. 2009; Betancur-R. ef al., 2012), remains as the principal lacuna in the taxonomic
knowledge of the genus. In the present study Cathorops festae is redescribed based on morphological and
molecular data obtained from the type specimen and other specimens.
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Material and methods

The specimens examined for the morphological analysis were obtained from the zoological collections of the Fish
Collection of the Laboratory of Fish Biology and Genetics (LBP) at Sdo Paulo State University (UNESP) at
Botucatu in Sdo Paulo, and Museo Zoologico da Universita di Torino, Italy (MZUT). Measurements were taken as
described by Marceniuk (2007a), either with a ruler (recorded to the nearest millimeter) or with dial calipers (to the
nearest 0.1 mm). Unless otherwise stated, all measurements are given as a percentage of the standard length (SL).
Individual measurements are presented for the primary type specimens. The dorsomedial groove of the
neurocranium, as referred to in the present study, is formed by the anterior fleshy portion juxtaposed with the
anterior cranial fontanel, and limited by the posterior branches of the mesethmoid and frontals, and a posterior
bony portion formed by the mesial depression of the frontals and the anterior portion of the supraoccipital
(Marceniuk et al., 2009). The term ‘nuchal plate’ refers to the fusion of the anterior and the medial nuchal plates
(Royero, 1987). The term ‘rarely’, when used in the diagnoses, refers to uncommon conditions observed in only
one or two specimens. The comparative morphological data, used in the diagnosis, is based on material cited on
previous studies (Marceniuk, 1997; Marceniuk, 2007b; Marceniuk & Betancur-R., 2008; Marceniuk, ef al., 2009,
2012).

TABLE 1. Genbank number of sequences used and added in the present study. The sampling location to the
abbreviations corresponds to ISO-3166 country codes.

Specie Sampling Genbank number
location ATP6/8 / Cytb
Cathorops agassizii GY DQ990646/DQ990474
Cathorops aguadulce GT DQ990648/DQ990476
Cathorops arenatus BR DQ990647/DQ990475
Cathorops dasycephalus NY% DQ990639
Cathorops dasycephalus PA DQ990638/DQ990467
Cathorops festae EC FJ625868/F1626161
Cathorops festae PE KX227613/KX227612
Cathorops fuerthii PA DQ990641/DQ990469
Cathorops cf. higuchii NI FJ625869/FJ626162
Cathorops hypophthalmus PA DQ990651/DQ990478
Cathorops manglarensis CO FJ625871/F1626164
Cathorops mapale CO GQ982447/GQ982417
Cathorops multiradiatus CO FJ625873/F1626166
Cathorops multiradiatus PA DQ990650/DQ990477
Cathorops raredonae SV DQ990640/DQ990468
Cathorops steindachenri PA DQ990644/DQ990472
Cathorops taylori SV DQ990643/DQ990471
Cathorops tuyra PA DQ990652/DQ990479
Cathorops wayuu VE GQ982468/GQ982438

A Principal Components Analysis (PCA), based on morphometric and meristic characters, was used to
differentiate the Cathorops species found in Colombia, Ecuador and Peru. The PCA was based on a covariance
matrix, with the objective of confirming the taxonomic status of the nominal species found on the Pacific coast of
South America. The values that were constant or appeared to vary randomly in C. festae, C. multiradiatus, C.
manglarensis and Tachysurus equatorialis were excluded from the PCA, with the PCA including the following
variables: gill rakers on the first arch (GRFA), anal fin base length (ABL), distance between posterior nostrils
(DPN), distance between posterior nostrils and orbit (DPNO), maxillary barbel length (MBL), nuchal plate length
(NPL), nuchal plate width (NPW), orbital diameter (OD), snout length (SL), supraoccipital process length (SPL),
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width of cephalic shield at supracleithrum (WCSS), and width of the supraoccipital process at the posterior end
(WSPP).

Mitochondrial DNA (mtDNA) sequences from two genes—cytochrome b (Cyt b) and ATP synthase 6 and 8
(ATPase 8/6) were examined. Most of the sequences are from previous studies (Betancur-R er al., 2007, 2012;
Betancur-R., 2009), and the new sequences generated for this study have been deposited in GenBank (Table 1). The
sequences were aligned using MAFFT (Katoh and Standley, 2013) and the mtDNA trees were generated with the
maximum likelihood approach in RAXxML v7.2.8 (Stamatakis, 2006), with codon partitioning. Nodal support was
assessed using bootstrapping with 1000 pseudoreplicates. The RAXML tree obtained was compared to a previously
estimated time-calibrated, multi-locus tree for the family Ariidae using Bayesian Inference (Betancur-R. et al.,
2012).

Cathorops festae (Boulenger 1898)
Figure 1 and 2, Table 2 and 3

Arius festae Boulenger, 1898:5 (original description; Naranjal, western Ecuador).—Kailola & Bussing, 1995:866 (as status
uncertain).—Marceniuk & Ferraris in Reis et al. 2003:453 (list, as species inquirenda).—Betancur-R. & Acero P., 2004:13
(as species inquirenda).—Ferraris 2007:56 (as species inquirenda)—Marceniuk & Menezes 2007:46 (as species
inquirenda).—Marceniuk ez al. 2009:274 (as species inquirenda).

Cathorops fuerthii (non Steindachner).—Sanchez, 2008:10, 20, 28 (list; in part).—Barriga, 2012: 113 (list; in part).—Moncayo
& Noboa, 2014:2 (list; in part).—Jiménez-Prado et al., 2015: 399 (identification key; in part).

Diagnosis. Cathorops festae is distinguished from the eastern Pacific subcongeners by having a supraoccipital
process broader on posterior portion (3.4—4.0% SL vs. 2.2-3.3% SL in all other representatives, excluded C.
fuerthii), longer nuchal plate (7.2—7.9% SL vs. 4.7-7.1% SL in all other representatives, excluded C. liropus, C.
multiradiatus, C. taylori and C. tuyra), and the edges of the distal third of the occipital process which present a
marked anterior-posterior convergence (vs. parallel or subtly convergent in all other forms, except C. fuerthii and
C. raredonae, Fig. 2f,g). The species can be further differentiated as follows: from C. fuerthii, which ranges from
Costa Rica to Panama, by its shorter distance between anterior nostrils (3.3—4.2% SL vs.4.4—6.0% SL), shorter
distance between posterior nostrils (4.1-5.8% SL vs. 5.7-7.3% SL, rarely 5.8%), larger orbital diameter (4.1-5.4%
SL vs. 3.2—4.1% SL, rarely 4.2%), longer supraoccipital process (12.0—14.1% SL vs. 10.4—11.9% SL), and longer
caudal-fin upper lobe (31.3—32.8% SL vs. 28.3—30.7% SL); from C. hypophthalmus, which is found in Panama, by
having 17-18 gill rakers on first brachial arch (vs. 37-40), 16—19 rakers on second brachial arch (vs. 37—40),
narrower mouth (9.5—-11.1% SL vs. 13.1-13.2% SL), shorter distance between anterior nostrils (3.3—4.2% SL vs.
6.9-7.1% SL), shorter distance between posterior nostrils (4.1-5.8% SL vs. 8.2—8.5% SL), deeper caudal-peduncle
(7.8-9.0% SL vs. 7.3-7.5% SL), and caudal-fin lobes wide, rounded posteriorly (vs. narrow and pointed
posteriorly); from C. liropus, which is found in Mexico, by caudal-fin lobes wide, rounded posteriorly (vs. narrow
and pointed posteriorly); from C. manglarensis, which ranges from Colombia to Peru (Fig. 3), by having 17—18 gill
rakers on first brachial arch (vs. 13—16, Table 2), wider nuchal-plate (7.2—-8.1 vs. 6.4—7.1, Fig. 4a), and shorter
anal-fin base (15.3—-19.3% SL vs. 21.0-24.4% SL, Fig. 4b); from C. multiradiatus, which ranges from Panama to
Peru (Fig. 3), by its longer distance from snout to dorsal fin (36.1-40.6% SL vs. 31.2-34.8% SL, Fig. 4c¢), longer
supraoccipital process (12.0—14.1% SL vs. 9.8—11.5% SL, Fig. 4d), and shorter anal-fin base (15.3—19.3% SL vs.
20.0-23.2% SL, Fig. 4b); from C. raredonae, which ranges from Mexico to El Salvador, by its longer
supraoccipital process (12.0—14.1% SL vs. 8.7-10.5% SL), and wider nuchal-plate (7.2—8.1% SL vs. 5.9-7.1%
SL); from C. steindachneri, which ranges from El Salvador to Panama, by its longer caudal-fin upper lobe
(31.3-32.8% SL vs. 25.1% SL), longer caudal-fin lower lobe (29.7-32.8% SL vs. 23.8% SL), and caudal-fin lobes
wide, rounded posteriorly (vs. narrow and pointed posteriorly); from C. taylori, which ranges from Guatemala to El
Salvador, by its longer supraoccipital process (12.0-14.1% SL vs. 9.4-10.6% SL), and caudal-fin lobes wide,
rounded posteriorly (vs. narrow and pointed posteriorly); from C. tuyra, which is found in Panama, by having
23-25 anal-fin rays (vs. 19-20); 17—18 gill rakers on first arch (vs. 19—22); and deeper caudal-peduncle (7.8-9.0%
SL vs. 5.8-7.8% SL). Additionally, Cathorops festae is differentiated from the subgenus Precathorops [currently
monotypic with C. (P.) dasycephalus] found in the eastern Pacific by having 17—18 gill rakers on first brachial arch
(vs. less than 10), vomerine tooth plates absent (vs. present in Precathorops), and accessory tooth plates bearing
molariform teeth (vs. conical in Precathorops).
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FIGURE 1. Body in lateral view. A. Cathorops festae, holotype MNHN 2002-0871, 83 mm SL; B. Cathorops festae, LBP
19381, 179 mm SL; C. Cathorops equatorialis, holotype USNM 53470, 158 mm SL; D. Cathorops multiradiatus, neotype
USNM 79408, 192 mm SL; E. Cathorops manglarensis, holotype USNM 286392, 164 mm SL.
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FIGURE 2. Head in dorsal view. A. Cathorops festae, holotype MNHN 2002-0871, 83 mm SL; B. Cathorops festae, LBP
19381, 159 mm SL; C. Cathorops equatorialis, holotype USNM 53470, 158 mm SL; D. Cathorops multiradiatus, neotype
USNM 79408, 192 mm SL; E. Cathorops manglarensis, holotype USNM 286392, 164 mm SL; F. medial groove and occipital
process of Cathorops festae; G. medial groove and occipital process of Cathorops manglarensis and Cathorops multiradiatus.

TABLE 2. Meristic frequencies of gill rakers on first arch for species from Ecuador and Peru. Bolded numbers indicates
counts for Peru specimens.

Gill rakers on the first gill arch 13 14 15 16 17 18 19
C. festae 1 3

C. manglarensis 1 2 4 2

C. multiradiatus 1 1 2 3
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Cathorops festae is distinguished from the Western Atlantic subcongeners by having a supraoccipital process
broader on posterior portion (3.4—4.0% SL vs. 2.0-3.2% SL in all other representatives, excluded C. arenatus and
C. nuchalis), and 17-18 gill rakers on first arch (vs. 14—16 or 19—24 in all other representatives, excluded C.
arenatus, C. melanopus, C. spixii, and C. wayuu). The species can be further differentiated from the Western
Atlantic subcongeners as follows: from C. aguadulce, which is found in Mexico, by having 23—25 anal-fin rays (vs.
21); from C. arenatus, from mouth of the Orinoco River to Brazilian north coast, by having osseous medial groove
long and progressively larger to posterior-anterior direction (vs. short and narrow at middle portion), shorter
distance between anterior nostrils (3.3—4.2% SL vs. 4.1-5.8% SL, rarely 4.2%); from C. belizensis, from Belize, by
having 23—25 anal-fin rays (vs.18—20), shorter distance between anterior nostrils (3.3—4.2% SL vs. 5.1-6.1% SL);
from C. kailolae, which ranges from Mexico to Guatemala, by its wider cephalic shield ate supracleithrum area
(17.7-19.8% SL vs. 15.3—17.3% SL), and longer nuchal-plate (7.2—7.9% SL vs. 5.3-6.9% SL); from C. mapale,
which is found in Colombia, by its longer nuchal-plate (7.2-7.9% SL vs.6.8—7.1% SL, rarely 7.2%); from C.
melanopus, which is found in Guatemala, by having 23—25 anal-fin rays (vs. 19-20); from C. nuchalis, which
ranges from Venezuela to Guyana, by its shorter distance between anterior nostrils (3.3—4.2% SL vs. 4.3-5.5% SL,
rarely 4.2% SL); from C. wayuu, which ranges from Colombia to Venezuela, by its shorter distance between
anterior nostrils (3.3—4.2% SL vs. 4.1-5.2% SL, rarely 4.2%), and longer supraoccipital process (12.0—14.1% SL
vs. 9.1-11.5% SL).

Description. Morphometric data in Table 3. Head depressed, profile elevated posteriorly, straight at frontal and
supraoccipital area. Snout short and transversely rounded. Anterior nostril round, with fleshy edge, posterior nostril
covered by flap of skin; nostrils relatively close to one another and moderately close to orbit, not connected by
fleshy furrow. Eye lateral and large; eyes distant to one another. Three pairs of moderately long teretiform barbels;
maxillary barbel usually reaching or past base of pectoral-fin spine, lateral mental barbel reaching gill membrane
edge, and mesial mental barbel not reaching gill membrane edge. Osseous bridge formed by lateral ethmoid and
frontal long and slender, evident under skin. Cephalic shield exposed, rough and granulated; moderately long and
large on lateral ethmoid, frontal, and supracleithrum areas. Anterior portion of dorsomedial groove of
neurocranium fleshy, conspicuous and not continuous to level of posterior nares; posterior portion of osseous
groove, deep and conspicuous, with straight margins, narrowing posteriorly. Supraoccipital process funnel-shaped,
very long and wide on posterior portion, and profile straight. Nuchal plate crescent-shaped, very long and wide.

Mouth subterminal to terminal, relatively large; lower jaw arched. Lips moderately thick, lower lip as thick as
upper lip. Vomerine tooth plates absent. One pair of oval shaped accessory tooth plates, variable in size, closer to
one another anteriorly, with molariform teeth. Premaxilla relatively long and narrow, with sharp teeth. Dentary
separated at midline, with posterior expansion and sharp teeth on anterior portion, molariform teeth on posterior
portion and some conical teeth interspersed. Gill membranes fused, attached to isthmus. Seventeen to 18 acicular
gill rakers on first arch, 16—-19 spike-shaped gill rakers on second arch. Mesial surfaces of all gill arches with
developed gill rakers, lateral and mesial surfaces of first and second gill arches lacking fleshy papillae intercalated
with gill rakers.

Body width greater than depth in pectoral girdle area, progressively more compressed from pectoral fin to
caudal peduncle. Lateral line sloping ventrally on anterior one-third, extending posteriorly to caudal peduncle,
bending abruptly onto dorsal lobe of caudal fin. Dorsal-fin spine moderately long and thick; anterior margin with
granules; posterior margin with serrations along almost its entire length. Seven soft dorsal-fin rays. Pectoral-fin
spine moderately long, shorter than dorsal-fin spine; anterior margin with granules on basal two-thirds and distal
one-third with short serrations; posterior margin straight on basal one-fourth, distal three-fourths with serrations.
Ten soft pectoral-fin rays. Posterior cleithral process exposed, smooth and triangular shaped, short and pointed
posteriorly. Pelvic fin deep and long at base, with six rays. Adipose-fin base short, less than one-half the length of
anal-fin base, anterior origin at level of anterior half of anal fin. Anal fin deep and moderately long at base, with
23-25 rays and distal margin slightly concave. Caudal peduncle relatively high. Caudal fin forked, dorsal and
ventral lobes moderately long, wide and rounded posteriorly; dorsal lobe longer than ventral lobe.

Coloration. Grayish to dark brown on dorsum, silvery on flanks and white on abdomen. In alcohol, dark
brown on dorsum, flanks brownish to silvery and white on venter; fins brownish. Maxillary barbel dark, mental
barbel lighter (Fig. 1a,b, 2a,b).

Sexual dimorphism. Sexual dimorphism was not observed in the specimens examined (159—179 mm SL).
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TABLE 3. Morphometrics for Cathorops festae. Standard length is expressed in millimeters, other measurements are

percents of standard length. Range include non-type specimens only.

Cathorops festae holotype N Mean Range
Standard length (mm) 83 4 159-179
Head length 25.3 4 27.5 26.5-28.2
Snout length 8.4 4 7.7 7.0-8.6
Distance between anterior nostrils 33 4 4.0 3.9-42
Distance between posterior nostrils 52 4 5.1 4.1-5.8
Distance between anterior nostril and orbit 4 7.0 6.2-7.7
Distance between posterior nostril and orbit 4 5.1 44-5.8
Orbital diameter 54 4 4.3 4.1-44
Interorbital distance 12.3 4 14.4 13.4-15.0
Maxillary barbel length 30.4 4 28.1 26.5-31.0
Lateral mental barbel length 26.7 4 22.0 18.8—24.5
Mesial mental barbel length 19.4 2 13.7 12.4-14.9
Mouth width 9.5 4 10.4 9.7-11.1
Width of cephalic shield at lateral ethmoid area 13.8 4 12.6 12.0-13.3
Width of cephalic shield at frontals area 7.8 4 6.3 6.2-6.5
Width of cephalic shield at epioccipital area 4 12.7 12.4-13.2
Width of cephalic shield at supracleithrum area 17.7 4 19.5 19.1-19.8
Supraoccipital process length 12.0 4 13.2 12.7-14.1
Supraoccipital process width 4 3.7 3.4-4.0
Nuchal-plate length 7.2 4 7.5 7.3-7.9
Nuchal-plate width 7.2 4 7.8 7.6-8.1
Body depth 16.2 4 19.0 18.1-19.9
Body width 19.0 4 22.6 21.7-23.2
Distance from snout to pectoral fin 21.7 4 24.3 23.1-26.5
Distance from snout to dorsal fin 36.1 4 39.3 37.9-40.6
Distance from snout to pelvic fin 48.2 4 53.1 51.6—54.1
Distance from snout to adipose fin 70.0 4 79.5 77.8—-80.8
Distance from snout to anal fin 66.3 4 71.9 71.3-72.4
Caudal-peduncle height 7.8 3 8.5 8.2-9.0
Pectoral-fin spine length 18.3

Dorsal-fin spine length 20.6

Pelvic-fin base length 42 4 43 3.7-4.9
Pelvic-fin height 13.1 4 15.5 13.9-16.4
Adipose-fin base length 4 7.1 6.4-7.6
Adipose-fin height 4 3.9 3.3-4.6
Anal-fin base length 19.3 4 15.9 15.3-16.5
Anal-fin height 17.2 4 12.9 12.1-13.7
Caudal-fin upper lobe length 4 31.9 31.3-32.8
Caudal-fin lower lobe length 4 30.6 29.7-32.8

Distribution and habitat. Cathorops festae has been described from freshwater environments in Ecuador. The
new specimens collected (LBP 19381) indicate that the species also occurs in the estuaries of northern Peru (Fig.

3).
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FIGURE 3. The Pacific coast of Central and South America, showing the geographic distribution of Cathorops festae (light
blue), Cathorops manglarensis (red), and Cathorops multiradiatus (yellow).

Size. The largest examined specimen had a standard length of 179 mm (LBP 19381).

Molecular evidence and phylogenetic relationships. Based on the relationships among the 16 Cathorops
species inferred from the mitochondrial sequences using the maximum likelihood approach in RAXML and
Bayesian Inference, C. festae from Ecuador and Peru are conspecific and together with C. multiradiatus, found
from Pacific Panama to Ecuador, represent the most basal group in the subgenus Cathorops (Fig 5).

Remarks. Arius festae Boulenger, 1898 was originally described from Naranjal, western Ecuador, remaining
for a long time known only from the holotype (MZUT 1479), with its taxonomic status being considered uncertain
(Kailola & Bussing, 1995), or as a species inquirenda (Marceniuk & Ferraris, 2003; Ferraris 2007; Marceniuk &
Menezes 2007, Marceniuk et al. 2009). Its status has been challenged on the basis of third-party examination and
photographs of the holotype, as well as molecular data obtained from specimens collected near the type locality
(Marceniuk et al., 2009, Betancur-R., et al., 2012). In the present study, Cathorops festae is recognized as a valid
species, distinct from the other members of the genus found in Ecuador and Peru, based on the analysis of the
holotype and other, non-type specimens, in which the profile of the distal third of the occipital process is
characterized by the marked anterior-posterior convergence of the edges (Fig. 2a,b,f), the wider nuchal plate, the
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ISO-3166.
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FIGURE 6. Scatterplots of the principal components PC1 and PC2, obtained from the analysis of eleven morphometric and
one meristic variables, with factor loadings for the first and second principal components. Abbreviations: Cathorops festae (FE
= holotype, fe = non-type specimens), C. manglarensis (MA = holotype, ma = paratypes, PE = specimen from Peru), and C.
multiradiatus (MU = neotype, mu = non-type specimens), EC = holotype of Tachysurus equatorialis.

shorter base of the anal fin, the greater distance between the snout and the dorsal fin, and the greater length of the
occipital process (Fig. 4). Differences in morphometric ratios between the holotype from Ecuador (83 mm SL) and
non-type specimens from Peru (159-179 mm SL) are probably the result of ontogenetic variation, which
is common in other species of Cathorops.

Material examined. Type-specimen: holotype, MZUT 1479, Naranjal, Ecuador. Non-type specimens: LBP
19381 (4, 159—179), Tumbes, Peru, in November 2014.

Discussion

Besides the revalidation of Cathorops festae, two other important aspects of the taxonomy and biogeography of the
genus Cathorops are defined here. The status of Arius equatorialis as a junior synonym of Cathorops
multiradiatus, as suggested by Marceniuk (2007b), is confirmed (Fig. 4b,d, 6). In addition, the registration of the
occurrence of C. manglarensis on the northern coast of Peru, represents the first record of the species outside
Colombia (Marceniuk, 2007b). The identification of the specimen (LBP 19383) is based on the Principal
Components Analysis (Fig. 6), as well as the profile of the supraoccipital process (Fig. 2e,g) and the number of gill
rakers on the first arch (14 vs. 16—19 in C. festae and C. multiradiatus).

The recognition of the occurrence of C. festae and C. manglarensis in northern Peru reinforces the need for the
revision of the original identification of the specimens of this genus collected on the coast of Peru. This would
includes, for example, the specimens collected in Puerto Pizarro and Paita, Peru, which were identified by
Hildebrand (1946) as Cathorops multiradiatus.

146 - Zootaxa 4170 (1) © 2016 Magnolia Press MARCENIUK ET AL.



Acknowledgements

The authors are extremely grateful to Claudio de Oliveira (UNESP) for depositing the specimens from Peru in the
Fish Collection of the Laboratory of Fish Biology and Genetics (LBP) at Sdo Paulo State University (UNESP), and
also Raquel Siccha-Ramirez for sequencing the molecular markers used in the present study, of the specimen
collected in Peru, generated in the same laboratory, at UNESP Botucatu. We would also like to thank the curator at
the Museo Zoologico da Universita di Torino, Italy, for providing the morphometric data on the holotype of Arius
festae. This study was supported by the Fundagdo de Amparo & Pesquisa do estado de Sdo Paulo (FAPESP, Proc.
03/04509-3 to APM), and the National Science Foundation (NSF) grants (DEB-147184, DEB-1541491 to R.B.R.).

Literature cited

Arias de Diaz, A. & Bashirullah, A.K.M. (1988) Estudios biologicos del bagre cuinche, Cathorops spixii (fam. Ariidae) en el
Golfo de Cariaco, Venezuela. 1. Habitos alimenticos de juveniles. Boletin del Instituto Oceanografico de Venezuela
Universidad de Oriente, 23, 195-200.

Barletta, M., Barletta-Bergan, A., Saint-Paul, U. & Hubold, G. (2005) The role of salinity in structuring the fish assemblages in
a tropical estuary. Journal Fish Biology, 66, 45—72.
http://dx.doi.org/10.1111/j.0022-1112.2005.00582.x

Barriga, R. (2012) Lista de peces de agua dulce e intermareales del Ecuador. Revista Politécnica, 30 (3), 83—119.

Betancur-R., R. & Acero A.P. (2004) Description of Notarius biffi n. sp. and redescription of N. insculptus (Jordan and gilbert)
(Siluriformes: Ariidae) from the eastern Pacific, with evidence of monophyly and limits of Notarius. Zootaxa, 703, 1-20.

Betancur-R., R., Acero, A.P. Bermingham, E. & Cooke, R. (2007) Systematics and biogeography of New World sea catfishes
(Siluriformes: Ariidae) as inferred from mitochondrial, nuclear, and morphological evidence. Molecular Phylogenetics
and Evolution, 45, 339-357.
http://dx.doi.org/10.1016/j.ympev.2007.02.022

Betancur-R., R. (2009) Molecular phylogenetics and evolutionary history of ariid catfishes revisited: a comprehensive
sampling. BMC Evolutionary Biology, 2009, 175.
http://dx.doi.org/10.1186/1471-2148-9-175

Betancur-R., R. Acero, A.P. Duque-Caro, H. & Santos, S.R. (2010) Phylogenetic and morphological analyses of a coastal fish
reveal a marine biogeographic break of terrestrial origin in the Southern Caribbean. PLoS ONE, 5 (7), e11566.
http://dx.doi.org/10.1371/journal.pone.0011566

Betancur-R., R., Orti, G,, Stein, A.M., Marceniuk, A.P. & Pyron, R.A. (2012) Apparent signal of competition limiting
diversification after ecological transitions from marine to freshwater habitats. Ecology Letters, 15 (8), 822—830.
http://dx.doi.org/10.1111/j.1461-0248.2012.01802.x

Castro-Aguirre, J.L., Espinosa Pérez, H. & Schmitter-Soto, J.J. (1999) Ictiofauna estuarino-Lagunar y vicaria de México.
Coleccion Textos Politécnicos, Serie Biotechnologias, 1-711.

Dantas, D.V., Barletta, M., Costa, M.F., Barbosa-Cintra, S.C.T. Possatto, F.E., Ramos, J.A.A. Lima, A.R.A. & Saint-Paul, U.
(2010) Movement patterns of catfishes (Ariidae) in a tropical semi-arid estuary. Journal of Fish Biology, 76, 2540-2557.
http://dx.doi.org/10.1111/1.1095-8649.2010.02646.x

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.

Ferraris, C.J., Jr. (2007) Checklist of catfishes, recent and fossil (Osteichthyes: Siluriformes), and catalogue of siluriform
primary types. Zootaxa, 1418, 30-57.

Hildebrand, S.F. (1946) A descriptive catalog of the shore fishes of Peru. United States National Museum Bulletin 189.
Smithsonian Institution, Washington D.C., 530 pp.

Jiménez-Prado, P., Aguirre, W., Laaz-Moncayo, E., Navarrete-Amaya, R., Nugra-Salazar, F., Rebolledo-Monsalve, E., Zarate-
Hugo, E., Torres-Noboa, A. & Valdiviezo-Rivera, J. (2015) Guia de peces para aguas continentales en la vertiente
occidental del Ecuador. Pontificia Universidad Catdlica del Ecuador Sede Esmeraldas (PUCESE); Universidad del Azuay
(UDA) y Museo Ecuatoriano de Ciencias Naturales (MECN) del Instituto Nacional de Biodiversidad. Esmeraldas,
Ecuador. 416 pp.

Kailola, P.J. & Bussing, W.A. (1995) Ariidae. /n: Fischer, W., Krupp, F., Schneider, W., Sommer, C., Carpenter, K.E. & Niem,
V.H. (Eds.), Guia FAO para la Identificacion para los Fines de la Pesca. Pacifico Centro-oriental. Vol. I1. Vertebrados —
Parte 1, FAO, Rome. 860-886.

Katoh, K. & Standley, D.M. (2013) MAFFT multiple sequence alignment software version 7, improvements in performance
and usability. Molecular Biology and Evolution, 30, 772—780.
http://dx.doi.org/10.1093/molbev/mst010

Marceniuk, A.P. (1997) Revisdo Sistemdtica do Género Cathorops (Osteichthyes,; Siluriformes, Ariidae). Universidade de Sao
Paulo, USP, Brasil.

CATHOROPS FESTAE VALID SPECIE TO ECUADOR AND PERU Zootaxa 4170 (1) © 2016 Magnolia Press - 147



Marceniuk, A.P. (2007a) Revalida¢do de Cathorops arenatus e Cathorops agassizii (Siluriformes, Ariidae), bagres marinhos
das regides norte e nordeste da América do Sul. lheringia,Série Zoologia, 97, 360—375.

Marceniuk, A.P. (2007b) 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. & Ferraris, C.J., Jr. (2003) Ariidae. /n: Reis, R.E., Kullander, S.O. & Ferraris, C.J., Jr. (Eds.), Check list of the
Freshwater Fishes of South and Central America. Edipucrs, Porto Alegre, Brazil, pp. 447—455.

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

Marceniuk, A.P. & Betancur-R., R. (2008) Revision of the species of the genus Cathorops (Siluriformes: Ariidae) from
Mesoamerica and the Central American Caribbean, with description of three new species. Neotropical Ichthyology, 6, 25—
44,
http://dx.doi.org/10.1590/S1679-62252008000100004

Marceniuk, A.P., Betancur-R., R. & Acero, A.P. (2009) A new species of Cathorops (Siluriformes; Ariidae) from Mesoamerica,
with redescription of four species from the Eastern Pacific. Bulletin of Marine Science, 85, 245-280.

Marceniuk, A.P., Betancur-R., R., Acero, A.P. & Muriel-Cunha, J. (2012) Review of the genus Cathorops (Siluriformes,
Ariidae) from the Caribbean and the Atlantic South America, with description of a new species. Copeia, 2012 (1), 77-97.
http://dx.doi.org/10.1643/CI-10-202

Marceniuk, A.P., Menezes, N.A. & Britto, M.R. (2012) Phylogenetic analysis of the family Ariidae (Ostariophysi:
Siluriformes), with a hypothesis on the monophyly and relationships of the genera. Zoological Journal of the Linnean
Society, 165, 534-6609.
http://dx.doi.org/10.1111/1.1096-3642.2012.00822.x

Melo, S.C. & Teixeira, R.L. (1992) Distribuicao, reproducao e alimentacao de Cathorops spixii e Arius rugispinis (Pisces:
Ariidae) do ComplexoMundau/Manguaba, Maceio—AL. Revista Brasileira de Biologia, 52, 169—180.

Moncayo, E.L. & Noboa, A.T. (2014) Lista de peces continentales de la Cuenca del rio Guayas. Avaliable from: http://
condor.depaul.edu/waguirre/fishwestec/intro.html (Accessed 21 Sept. 2016)

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

Sanchez, C.L. (2008) Estudio de la diversidad hidrobioldgica em Tumbes. Instituto del Mar de Pera-IMPARME. Sede de la
region Tumbes. Informe de 2007.

Stamatakis, A. (2006) Phylogenetic models of rate heterogeneity: a high performance computing perspective. In Proceedings
of the IPDPS2006, Rhodos, Greece.

Tijaro, R., Rueda, M. & Santos-Martinez, A. (1998) Dinamica poblacional del chivo mapale Cathorops spixii en la Cienaga
Grande de Santa Marta y complejo de Pajarales, Caribe Colombiano. Boletin de Investigaciones Marinas y Costeras, 27,
87-102.

148 - Zootaxa 4170 (1) © 2016 Magnolia Press MARCENIUK ET AL.



	Abstract
	Introduction
	Material and methods
	Cathorops festae (Boulenger 1898)
	Discussion
	Acknowledgements
	Literature cited


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


