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Abstract

Since it was described, Cathorops multiradiatus has been differentiated from congeners through the large number of
anal-fin rays (25-27). In this study, C. multiradiatus is redescribed and a new sympatric species with similar number of
anal-fin rays is described and intersexual differences of both species evaluated. Cathorops manglarensis differs from C.
multiradiatus by possessing few gill rakers on the first arch (1316 vs. 16-19), a longer maxillary barbel (28.4-38.2 vs.
22.9-27.7% SL), longer pectoral-fin spine (18.5-22.5 vs. 16.9-18.7% SL), posterior margin of pectoral-fin spine with
short and inconspicuous serrations (vs. posterior margin of pectoral-fin spine with long and conspicuous serrations), dor-
sal-fin spine shorter than pectoral-fin spine (vs. dorsal-fin spine longer than pectoral-fin spine), and large accessory tooth
plates with large and numerous molariform teeth (vs. small accessory tooth plates with small and few molariform teeth).
The nominal species Tachysurus emmelane and Tachysurus equatorialis are considered junior synonyms of C. multiradi-
atus and a key to species of Cathorops from the Pacific coast of Central and South Americais provided.

K ey words: Cathorops manglarensis, C. multiradiatus, Colombia Pacific, new species, redescription

Introduction

The genus Cathorops Jordan & Gilbert, 1882 includes species of small size, reaching a maximum length 360
mm TL, that occur mainly in estuarine and freshwater habitats from southern Mexico to Central and South
America (Kailola & Bussing, 1995; Marceniuk & Ferraris, 2003). The species assighed to Cathorops can be
easily distinguished from the species belonging to the remaining genera of Ariidae by the absence of vomer-
ine tooth plates (with the exception of C. dasycephalus), presence of one pair of oval-shaped accessory tooth
plates, molariform teeth on accessory plates, adipose-fin remarkably short, and lateral line not bifurcated on
caudal region. Cathorops constitutes a natural group, with its monophyletic condition well defined (Marce-
niuk, 1997; Betancur-R., 2003; Marceniuk, 2003; Betancur-R. et al., 2004). Recently, Marceniuk & Menezes
(2007) presented a revision for the genera of the family Ariidae, redefining Cathorops through six exclusive
and eleven non-exclusive anatomical characters, whereas Betancur-R. et al. (in press) supported its mono-
phyly by ten morphological and two amino acid synapomorphies. The genus Cathorops comprises 13 species
(Marceniuk & Ferraris, 2003; Betancur-R. et al., in press), of which seven occur exclusively in the Pacific
portion of America: Cathorops dasycephalus (Gunther, 1864), C. fuerthii (Steindachner, 1877), C. hypoph-
thalmus (Steindachner, 1877), C. multiradiatus (Guinther, 1864), C. steindachneri (Gilbert & Starks, 1904), C.
taylori (Hildebrand, 1925), and C. tuyra (Meek & Hildebrand, 1923).

The great similarity in external morphology and coloration, and lack of knowledge of ontogenetic and
intersexual differences, often hinders correct identification of Cathorops species (Marceniuk, 1997; Marce-
niuk, in press). Since its description, Cathorops multiradiatus (Guinther, 1864) has been recognized and differ-
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entiated from its congeners by the large number of ana-fin rays (25-27), a characteristic considered to be
exclusive until the present (Eigenmann & Eigenmann, 1890; Jordan & Evermann, 1896; Regan, 1906; Meek
& Hildebrand, 1923; Hildebrand, 1946; Kailola & Bussing, 1995). The diversity of the genus and taxonomic
status of nominal species from western America were recently examined by Allen & Raobertson (1994), Bus-
sing & Lopez (1994), Kailola & Bussing (1995), Chirichigno & Vélez (1998), Castro-Aguirre et al. (1999),
Marceniuk & Ferraris (2003) and Nelson et al. (2004).

In the present work, C. manglarensis, a new species with a similar number of anal-fin rays to Cathorops
multiradiatus, is described. C. multiradiatus is redescribed and intersexua differences of both species evalu-
ated.

Material and methods

M easurements were taken according to Marceniuk (in press). Gill rakers counts were taken on epibranchial
and ceratobranquial (upper limb and lower limb). Bivariate scatterplots were used in the analyses of morpho-
metric data and frequency distribution was used in the analysis of the meristic data. In the diagnosis, sexual
dimorphism sections, identification key and data tables, all measurements are given as percentages of stan-
dard length (SL). The meristic values for the type specimens are indicated in brackets in the descriptions. Sex
of specimens was determined by examination of the gonadal morphology under magnification. Variables in
which differences were found between males and females are discussed under the sexual dimorphism section
for each species.

The institutional abbreviations are as follows. FMNH — Field Museum of Natural History, Chicago,
USA and USNM — National Museum of Natural History, Smithsonian Institution, Washington, D.C., USA.

Comparative material examined: Cathorops dasycephalus (Gunther, 1864): FMNH 19143 (5, 216.0—
242.0 mm TL) Panama, Panama Bay, Balboa; USNM 286481 (7, 162.0-233.0 mm TL) Colombia, off Cape
Manglares, south of Tumaco. Cathorops fuerthii (Steindachner, 1877): USNM 79398 (12, 185.0-242.0 mm
SL) Panama, Panama Bay, Balboa, channel zone. Cathorops hypophthalmus (Steindachner, 1877): USNM
293275 (2, 168.0-185.0 mm SL) Panama, Darien province, rio Pirre ca%2 km above El Real, rio Tuyradrain-
age. Cathorops tuyra (Meek & Hildebrand, 1923): USNM 286397 (1, 123.0 mm SL) Panama, rio Pirre, 3-5
miles above El Real; USNM 286466 (9, 138.0-225.0 mm SL) Panama, rio Pirre, 3-5 miles above El Redl;
USNM 286462 (1, 146.0 mm SL) Panama, rio Uruseca, 2 miles above El Real; USNM 292824 (5, 149-165
mm SL) Panama, rio Uruseca, 5 miles above El Redl.

Cathorops manglarensis, new species
(Figs. 1and 2)

Diagnosis. Cathorops manglarensisis distinguished from all congeners through the following combination of
characters: 1316 gill rakers on first arch; 24-27 anal fin rays; dorsal fin spine shorter than pectoral fin spine;
posterior margin of pectoral fin spine with shorter serrations.

This species can be further distinguished from each of the other species from the Pacific coast of Central
and South America by additional characters. Cathorops manglarensis is distinguished from C. dasycephalus
in lacking vomerine tooth plates (vs. vomerine tooth plates present) and an osseous bridge formed by the lat-
eral ethmoid and frontal without granulation (vs. granulated along its entire extension). It differs from C. fuer-
thii by having a median groove of neurocranium deep and large, with latera margins regular and
progressively narrower posteriorly (vs. median groove narrow and shallow, with irregular margins along its
entire extension), anterior nostrils closer to each other (3.6—4.8 vs. 4.9-6.0% SL), longer external mental bar-
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bel (19.7-24.4 vs. 15.9-19.7% SL), longer internal mental barbel (12.5-17.9 vs. 10.3-12.9% SL), and longer
anal fin base (21.0-24.5 vs. 17.8-19.4% SL). It differs from C. hypophthalmus in possessing a shorter dis-
tance between anterior nostrils (3.6—4.8 vs. 6.9-7.1% SL) and between posterior nostrils (5.2—7.1 vs. 8.2—
8.5% SL), larger orbital diameter (3.7—4.8 vs. 3.0-3.5% SL), narrower mouth (8.8-10.5 vs. 13.1-13.2% SL)
and with shorter external mental barbel (19.7-24.4 vs. 34.5-38.1% SL), internal mental barbel (12.5-17.9 vs.
26.1-31.2% SL), and dorsal fin spine (16.9-19.2 vs. 25.0-25.2% SL). Cathorops manglarensis differsfrom C.
multiradiatus in possessing a longer maxillary barbel (28.4-38.2 vs. 22.9-27.7% SL) (fig. 3) and pectoral fin
spine (18.5-22.5 vs. 16.9-18.7% SL), and longer and wider accessory tooth plates with large and numerous
molariform teeth (fig. 5) (vs. shorter and narrow accessory tooth plates with small and few molariform teeth)
(fig. 9). Cathorops manglarensis differs from C. tuyra in possessing a longer internal mental barbd (12.5—
17.9 vs. 8.20-12.4% SL) and pectoral fin spine (18.5-22.5 vs. 16.9-18.7% SL), shorter nuchal plate (5.0-6.8
vs. 6.8-7.5% SL), longer ana fin base (21.0-24.5 vs. 13.9-18.3% SL), deeper caudal peduncle (7.8-8.9 vs.
5.8-7.8% SL), and accessory tooth plates and dentary with moderately large molariform teeth (vs. accessory
tooth plates and dentary with very large molariform teeth).

FIGURE 1. Cathorops manglarensis, holotype, USNM 286392, female, 164.0 mm SL. Body in lateral view.

Description. (Table 1 and 2). Head moderately long and depressed, profile dlightly convex at level of
frontals and supraoccipital. Body wider than deeper on pectoral girdle area. Cephalic shield of moderate
length granulated and visible under skin, broad around lateral ethmoid, frontal, supracleithrum and epioccipi-
tal areas. Osseous bridge formed by lateral ethmoid and frontal slender and visible under skin. Medial groove
of neurocranium formed by frontals and supraoccipital very distinct, deep and large; progressively narrower
posteriorly. Supraoccipital process funnel shaped short, its posterior part considerably narrower than its base,
profile moderately convex. Nucha plate half moon shaped, short and narrow. Snout round in transverse sec-
tion. Anterior nostrils close to each other and posterior nostrils moderately distant among themselves. Eye lat-
eral of moderate size. Interorbital distance moderate and distance between nostrils and orbit small. Long
barbels, maxillary pair reaching half length of pectoral fin spine, external mental pair surpassing margin of gill
membrane, internal pair reaching margin of gill membrane.

Mouth of moderate size, lower jaw moderately arched. Lips moderately thick, lower thicker than upper.
Vomerine tooth plates absent. One pair of oval shaped accessory tooth plates large and close to one another,
sometimes in contact in anterior portion. Accessory tooth plates with large molariform teeth. Premaxillary
moderately long and wide. Dentary with well pronounced posterior projection, with sharp teeth on anterior
portion, molariform teeth on posterior portion and some conical teeth on intermediary area. Thirteen to six-
teen (15) acicular gill rakers on first arch, 5 (5) on upper limb, 8-11 (10) on lower limb. Sixteen to eighteen
(17) spike-shaped gill rakers on second arch, 56 (5) on upper limb, 11-12 (12) on lower limb.
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FIGURE 2. Cathorops manglarensis, holotype, USNM 286392, female, 164.0 mm SL. Head in dorsal view.

TABLE 1. Counts of Cathorops manglarensis and Cathorops multiradiatus.

Character C. manglarensis (n =8) C. multiradiatus (n=5)
Holotype Neotype

Number of rays

Pectoral fin 1 10 10 10-11

Dorsal fin 7 7 7 7

Pelvic fin 6 6 6 6

And fin 27 24-27 27 25-27

Number of gill rakers

First arch 5+10 5+811 6+13 6+10-13

Second arch 5+12 5-6 + 11-12 5+12 4-5+10-13

Ten (11) soft pectoral fin rays. Pectora fin spine long and thick; anterior margin granulated on proximal
two-thirds, distal third serrated; posterior margin straight on proximal fourth, distal three quarters with short
serrations. Seven (7) soft dorsal fin rays. Dorsal fin spine short and thick, shorter than pectoral fin spine; ante-
rior margin granulated on proximal two-thirds, distal third serrated; posterior margin serrated over almost its
entire length. Six (6) pelvic fin rays, relatively high and length of base long. Adipose fin small, its base less
than half as long as anal fin base. Twenty-four to twenty-seven (27) anal fin rays, deep and length of base
long. Upper and lower lobes of caudal fin of moderate length, upper longer than lower. Caudal peduncle high.
Lateral line reaching base of caudal-fin upper lobe.
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TABLE 2. Measurements of Cathorops manglarensis. The measurements are expressed as percentages of standard
length.

Holotype Males Females

n Mean Range n Mean Range
Standard length (mm) 164.0 3 107.0-1950 4 89.0-195.0
Head length 24.5 3 275 24.6-29.1 4 252 24.5-26.3
Snout length 6.4 3 72 6.6-8.0 4 66 6.2-7.0
Distance between anterior nostrils 4.2 3 44 3.9-48 4 40 3.6-4.3
Distance between posterior nostrils 59 3 64 5871 4 6.0 5.2-6.7
Anterior nostril to orbit length 6.5 3 71 7.0-7.2 4 64 5.7-6.8
Posterior nostril to orbit length 45 3 49 4.7-5.1 4 44 3.7-4.7
Orbital diameter 4.3 3 41 3.7-45 4 43 3.9-4.8
Interorbital distance 134 3 137 12.1-14.8 4 131 12.0-13.9
Maxillary barbel length 289 3 311 28.4-35.3 4 355 33.4-38.2
External mental barbel length 19.9 3 212 19.7-22.1 4 231 21.6-24.4
Internal mental barbel length 17.9 3 139 12.5-14.7 4 157 14.7-17.0
Snout to maxillary barbel length 21 3 25 1.6-3.6 4 26 2.3-2.7
Snout to external mental barbel length 33 3 39 3.7-39 4 39 3.2-44
Snout to internal mental barbel length 2.6 3 31 2.7-3.3 4 32 2.7-3.9
Mouth width 9.2 3 99 8.8-10.5 4 91 8.7-9.3
Lower-jaw length 17 3 22 1.9-2.7 4 14 1.1-1.7
Premaxillary length 13 3 14 1.3-15 4 14 1.3-1.6
Premaxillarys width 6.4 3 71 6.8-7.4 4 64 6.2-6.9
Distance between accessory tooth plates 39 3 55 4.0-6.5 4 41 3.6-4.6
Length of accessory tooth plates 44 3 39 3.4-45 4 39 2.4-4.8
Width of accessory tooth plates 22 3 17 15-1.9 4 19 1.0-25
Width of cephalic shield at lateral ethmoid area 12.4 3 133 11.9-14.2 4 125 11.8-12.8
Width of cephalic shield at frontals area 7.3 3 78 7.7-7.9 4 71 6.7-7.5
Width of cephalic shield at epioccipital area 12.0 3 122 12.0-12.7 4 127 11.9-13.2
Width of cephalic shield at supracleithrum area 18.0 3 183 17.7-19.0 4 187 18.1-194
Lateral ethmoid to supracleithrum distance 21.3 3 236 20.3-25.6 4 219 20.2-23.1
Snout to post. margin of medial groove length  20.7 3 240 19.5-26.6 4 214 19.0-23.7
Supraoccipital process length 105 3 94 8.1-10.7 4 107 8.7-12.6
Supraoccipital process width 2.8 3 28 2.7-3.0 4 30 2.8-3.3
Nuchal-plates length 6.8 3 61 6.1-6.3 4 59 5.0-6.7
Nuchal-plate width 7.1 3 66 6.4-6.8 4 66 6.4-6.7
Body height 17.4 3 172 15.6-18.5 4 186 18.2-19.0
Body width 21.3 3 213 20.8-21.9 4 211 20.7-21.8
Snout to pectoral fin length 184 3 233 20.3-26.6 4 223 20.9-23.8
Snout to dorsal fin length 334 3 359 32.3-38.3 4 335 31.7-34.3
Snout to pelvic fin length 48.5 3 479 46.0-49.6 4 494 48.3-50.9
Snout to adipose fin length 76.2 3 756 73.7-78.4 4 748 72.4-76.1
Snout to anal fin length 62.4 3 636 61.7-65.1 4 637 61.8-64.6

to be continued.
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TABLE 2. (continued)

Males Females
Holotype n Mean Range n Mean Range
Caudal-peduncle height 8.5 3 83 7.8-8.7 4 87 8.2-8.9
Pectoral fin spine length 185 3 191 18.6-19.5 4 205 19.6-22.5
Dorsal fin spine length 17.9 3 182 16.9-19.2 3 181 18.0-18.2
Pelvic fin base length 3.8 3 40 3.6-4.2 4 42 3.7-4.6
Pelvic fin height 15.9 3 131 12.1-14.3 4 153 12.8-17.2
Adipose fin base length 7.4 3 87 7.9-9.6 4 85 7.5-9.6
Adipose fin height 34 3 37 3.6-3.9 4 41 3.6-45
Anal fin base length 22.1 3 223 21.0-24.3 4 227 21.3-24.4
Anal fin height 14.0 3 132 12.2-14.6 4 139 12.9-14.6
Caudal fin upper lobe length 30.3 3 311 30.0-32.7 4 317 30.8-33.3
Caudal fin lower lobe length 30.1 3 275 26.2-28.5 4 300 28.5-31.0
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FIGURE 3. Plot of Standard Length against Maxillary Barbel Length, in millimeters, for Cathorops manglarensis (holo-
type in open triangle; paratypes in filled triangle), Cathorops multiradiatus (neotype in filled circle; other specimensin
open circle), Tachysurus emmelane (holotype in open sgquare), and Tachysurus equatorialis (holotype in filled square).

Coloration in alcohol. Head dark brown on dorsal and lateral portions, ventraly whitish. Body with
same dark brown color on dorsal portion, progressively lighter towards lateral line and whitish under lateral
line, with few brown spots. Barbels dark brown. All fins dark beige overall.

Etymology. The specific epithet “manglarensis’ makes reference to type-locality and life habit of the spe-
cies, common in mangrove regions and estuaries from the Colombian Pacific.

Sexual dimorphism. Sexual dimorphism was observed in 5 females (89.0-195.0 mm SL) and 3 males
(107.0-195.0 mm SL) with respect to the following morphological features (Table 2).

Males with larger and wider head than females, as evidenced by longer head, longer snout, greater dis-
tance between anterior and posterior nostril and orbit, greater distance between lateral horn of lateral ethmoid
and external branch of supracleithrum, and wider cephalic shield on lateral ethmoid and frontal areas. Ante-
rior portion of body relatively longer in males than in females, as evidenced by greater distance from tip of
snout to pectoral and dorsal fins origin and greater distance from tip of snout to posterior margin of medial
groove of neurocranium. Females have larger distance from tip of snout to pelvic fin origin and deeper body
than males.
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FIGURE 4. Plot of Pectoral Fin Spine Length against Dorsal Fin Spine Length, in millimeters, for Cathorops mangla-
rensis (holotype in open triangle; paratypes in filled triangle), Cathorops multiradiatus (neotype in filled circle; other
specimens in open circle), and Tachysurus emmelane (holotypein filled square).

Accessory tooth plates remarkably wider in females and consequently more distant from one another in
males (fig. 5). Males with smaller and fewer molariform teeth on accessory tooth plates than females (fig. 5).
Accessory tooth plates totally or partially covered by epithelial tissue in males. Dentary in females with a
longer posterior projection and with larger and more numerous molariform teeth on its posterior portion than
males (fig. 5). Lower jaw longer in males than females and premaxillary and mouth wider in males.

Pelvic fin higher and longer in base in females than in males. Females present a larger orbital diameter,
wider supraoccipital process, longer pectoral fin spine, longer lower lobe of caudal fin and relatively longer
barbels than males.

male female
Den atp

200 mm

FIGURE 5. Tooth plate of Cathorops manglarensis. Abbreviations: atp - accessory tooth plate; Den - Dentary; pe - pos-
teri or expansion; PMtp - premaxillary tooth plate.

Distribution. The speciesis described based on specimens collected in localities close to Tumaco, on the
Pacific coast of Colombia (fig. 6). Apparently it is common in mangrove areas and lower portions of coastal
rivers.

Material Examined. Holotype. USNM 286392 (female, 164.0 mm SL) Colombia, off Cape Manglares,
south of Tumaco (01° 35' 05" N, 79° 03' 00" W to 01° 37* 00" N, 79° 04' 00" W), Oct 27 1970, Knapp, L.
Paratypes. USNM 388316 (8, 164.0-195 mm SL) collected with holotype; USNM 286388 (3, 195-195 mm
SL) Colombia, off Boca San Juan, San Juan del Sur (02° 21' 00" N 78° 39" 00" W to 02° 23' 00" N 78° 36' 00"
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W), Oct. 20 1970, Knapp, L.; USNM 286389 (2, 89.0-107.0 mm SL) Colombia, off Boca San Juan, north of
Tumaco (02°20' N 78° 40" W to 02° 23' N 78°41' W), Oct 28 1970, Knapp, L...

C
08 - J\iv\ (
A ,/VZ
&9 Cathorops manglarensis =r
<4 Cathorops multiradiatus 60 // ‘
| 300 Miles |
Scale 1:12,500,000 '

FIGURE 6. Pacific Central and South America, showing the geographic distribution of Cathorops manglarensis and
Cathorops multiradiatus.

Cathorops multiradiatus
(fig. 7 and 8)

Bagrus arioides Kner, 1863: 227, fig. 15 [Type locality: rio Bayano, Panama. Holotype: ZSM destroyed. Preoccupied by
Bagrus arioides Valenciennes, 1840, objectively invalid].

Arius multiradiatus Gunther, 1864: 173 [New name for Bagrus arioides Kner, 1863. No type designated] .- Regan, 1906:
126 and 128 [Panama; diagnosis in key; synonymy; brief redescription].- Meek & Hildebrand, 1923: 122 and 123
[Panama: Chame Point, Balboa, Panama City Market; diagnosisin key; redescription].- Hildebrand, 1946: 127, fig.
28 [Ecuador: Gulf of Guayaquil off Puerto Pizarro, Panama: Panama Bay; synonymy; redescription; distribution].

Tachisurus multiradiatus.- Eigenmann & Eigenmann, 1888: 146 [only name].- Eigenmann & Eigenmann, 1890: 50 and
92 [diagnosisin key; synonymy; distribution].

Tachysurus multiradiatus.- Jordan & Evermann, 1896: 121 and 132 [diagnosisin key; synonymy; brief redescription].
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Tachysurus emmelane Gilbert, 1898: 2785 [Type locality: Panama. Holotype: SU 5818].- Gilbert & Starks, 1904: 31, pl.
6, figs. 11 and 11a[Panama: Panama Bay; redescription].

Tachysurus equatorialis Starks, 1906: 766 [ Type locality: Guayaquil, Ecuador. Holotype: USNM 53470].- Evermann &
Radcliffe, 1917 [Ecuador; redescription].

Cathorops multiradiatus.- Allen & Raobertson, 1994: 69 [new combination].- Kailola & Bussing, 1995: 862 and 881
[diagnosis in key; synonymy; redescription].- Chirichigno & Vélez, 1998: 160 [Peru; diagnosisin key].- Eschmeyer
et al., 1998 [synonymy, distribution].- Marceniuk & Ferraris, 2003; 449 [synonymy, distribution].- Ferraris, 2007:
40 [synonymy, distribution].

Diagnosis. Cathorops multiradiatus can be distinguished from al congeners by the following combination of
characters: 1619 gill rakers on first arch; 15-18 gill rakers on second arch; 25-27 anal fin rays, posterior
margin of pectoral fin spine with long and conspicuous serrations.

Additional characters help distinguish this species from each of its congeners from the Pacific coast of
Central and South America. Cathorops multiradiatus is distinguished from C. dasycephalus in possessing
vomerine tooth plates absent (vs. vomerine tooth plates present) and osseous bridge formed by lateral ethmoid
and frontal without granulation (vs. granulated osseous bridge along its length). Cathorops multiradiatus dif-
fersfrom C. fuerthii in having medial groove of neurocranium deep and large, with lateral margins regular and
progressively narrower posteriorly (vs. median groove narrow and shallow, with irregular margins along its
length), shorter distance between posterior nostrils (5.1-5.8 vs. 5.8-7.3% SL), larger orbital diameter (4.1-5.2
vs. 3.7-4.1% SL), accessory tooth plates shorter (2.1-2.8 vs. 3.94.9% SL) and narrower (0.7-1.2 vs. 1.6—
2.2% SL), and shorter pectoral fin spine (16.9-18.7 vs. 19.5-21.0% SL). Cathorops multiradiatus differs from
C. hypophthalmus in possessing a shorter distance between anterior nostrils (3.7-4.5 vs. 6.9-7.1% SL) and
between posterior nostrils (5.1-5.8 vs. 8.2-8.5% SL), larger orbital diameter (4.1-5.2 vs. 3.0-3.5% SL),
shorter external mental barbel (18.4-24.6 vs. 34.5-38.1% SL), shorter internal mental barbel (8.6-16.7 vs.
26.1-31.2% SL), and shorter dorsal fin spine (18.2-21.3 vs. 25.0-25.2% SL). Cathorops multiradiatus differs
from C. manglarensisin possessing a shorter maxillary barbel (22.9-27.7 vs. 28.4-38.2% SL) (fig. 3), shorter
pectoral fin spine (16.9-18.7 vs. 18.5-22.5% SL), dorsal fin spine longer than pectoral fin spine (vs. dorsal fin
spine shorter than pectoral fin spine) (fig. 4), and shorter and narrow accessory tooth plates, with small and
few molariform teeth (fig. 9) (vs. longer and wider accessory tooth plates, with large and numerous molari-
form teeth) (fig. 5). Cathorops multiradiatus differs from C. tuyra in possessing a shorter distance from tip of
snout to dorsal fin origin (31.2—34.8 vs. 34.5-39.8% SL), shorter supraoccipital process (9.8-11.5 vs. 11.3—
13.7% SL), and accessory tooth plates and dentary with relatively small molariform teeth (vs. accessory tooth
plates and dentary with very large molariform teeth).

FIGURE 7. Cathorops multiradiatus, neotype, USNM 79408, male, 192.0 mm SL. Body in lateral view.
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TABLE 3. Measurements of Cathorops multiradiatus. The measurements are expressed as percentages of standard
length.

Neotype Males Femae
n Mean Range

Standard length (mm) 192.0 3 120.0-209.0 174.0
Head length 275 3 251 22.9-27.0 235
Snout length 6.4 3 6.4 5.5-6.9 5.8
Distance between anterior nostrils 45 3 42 4.0-4.2 3.7
Distance between posterior nostrils 5.8 3 55 5.3-5.7 51
Anterior nostril to orbit length 7.1 3 7.0 6.8-7.4 6.6
Posterior nostril to orbit length 53 3 55 5.3-5.7 45
Orbital diameter 41 3 4.7 4.2-52 45
Interorbital distance 14.2 3 145 14.2-14.8 11.7
Maxillary barbel length 25.7 3 255 22.9-27.7 27.6
External mental barbel length 18.6 3 21.7 18.4-24.6 20.8
Internal mental barbel length 12.7 3 135 8.6-16.7 15.3
Snout to maxillary barbel length 17 3 2.0 15-2.3 0.9
Snout to external mental barbel length 2.7 3 3.0 2.7-3.3 35
Snout to internal mental barbel length 19 3 24 2.2-25 29
Mouth width 10.7 3 9.6 9.2-10.0 9.2
Lower-jaw length 19 3 16 1.4-2.0 1.0
Premaxillary length 0.9 3 11 0.9-14 12
Premaxillarys width 6.6 3 55 4.6-6.7 5.8
Distance between accessory tooth plates 6.3 3 5.0 4.3-5.3 5.6
Length of accessory tooth plates 25 3 25 2.1-2.8 25
Width of accessory tooth plates 0.9 3 0.7 0.7-0.7 1.2
Width of cephalic shield at lateral ethmoid area  13.0 3 131 13.0-13.2 10.6
Width of cephalic shield at frontals area 6.0 3 6.5 5.7-7.0 59
Width of cephalic shield at epioccipital area 12.2 3 12.0 11.6-12.7 10.9
Width of cephalic shield at supracleithrum area  18.1 3 16.5 155-17.4 16.1
Lateral ethmoid to supracleithrum distance 25.0 3 22.0 20.3-24.3 19.9
Snout to post. margin of medial groove length 22.2 3 20.6 17.8-23.4 194
Supraoccipital process length 10.2 3 105 9.8-11.5 9.9
Supraoccipital process width 31 3 2.7 25-2.7 2.2
Nuchal-plates length 7.2 3 6.6 6.2-7.2 6.7
Nuchal-plate width 7.3 3 7.3 6.9-7.5 6.3
Body height 18.1 3 16.5 15.8-16.9 16.9
Body width 21.7 3 20.7 20.1-21.3 189
Snout to pectoral fin length 23.9 3 20.7 19.2-22.6 21.8
Snout to dorsal fin length 33.9 3 32.7 31.2-34.8 31.6
Snout to pelvic fin length 48.1 3 47.4 45.4-50.7 48.3
Snout to adipose fin length 75.8 3 74.1 72.0-77.6 74.2
Snout to anal fin length 63.1 3 67.5 62.6-73.7 64.6

to be continued.
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TABLE 3. (continued)

Neotype Males Femae
n Mean Range
Caudal-peduncle height 8.6 3 9.7 9.1-10.1 7.2
Pectoral fin spine length 17.9 3 17.8 16.9-18.7 16.9
Dorsal fin spine length 20.1 3 19.6 18.2-21.3 18.3
Pelvic fin base length 35 3 4.2 41-44 43
Pelvic fin height 12.1 3 131 12.9-13.7 13.6
Adipose fin base length 8.8 3 75 5.8-9.0 7.6
Adipose fin height 4.1 3 4.1 3.7-4.3 35
Anal fin base length 20.0 2 22.3 21.5-232 21.2
Anal fin height 94 2 13.6 13.5-13.7 125
Caudal fin upper lobe length - 2 31.6 31.4-31.8 317
Caudal fin lower lobe length - 2 29.5 29.8-30.0 28.0

FIGURE 8. Cathorops multiradiatus, neotype, USNM 79408, male, 192.0 mm SL. Head in dorsal view.

Description. (Table 1 and 3). Head moderately long and depressed, profile slightly convex at level of
frontals and supraoccipital. Body wider than deeper on pectoral girdle area. Cephalic shield moderately gran-
ulated and visible under skin, moderately long and broad on lateral ethmoid and epioccipital area and narrow
on frontal and supracleithrum areas. Osseous bridge formed by lateral ethmoid and frontals slender and visible
under skin. Medial groove of neurocranium formed by frontals and supraoccipital very distinct, deep and
large, progressively narrower posteriorly. Supraoccipital process of moderate length and funnel shaped, its
posterior part considerably narrower than its base and profile moderately convex. Nucha plate half moon
shaped, long and wide. Snout round in transverse section. Anterior and posterior nostrils closer among them-
selves. Eyes lateral and relatively large. Interorbital distance and distance between nostrils and orbit large.
Short maxillary barbel, reaching base of pectoral fin spine and moderately long mental barbels, external men-
tal pair reaching margin of gill membrane, internal pair not reaching margin of gill membrane.

Mouth of moderate size, lower jaw moderately arched. Lips moderately thick, lower thinner than upper.
Vomerine tooth plates absent. One pair of elongated and narrow oval shaped accessory tooth plates, quite
small and distant from each other. Accessory tooth plates with small molariform teeth. Premaxillary moder-
ately long and wide. Dentary with posterior projection poorly development or absent, with many sharp teeth
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on anterior portion and few small molariform teeth on posterior portion. Sixteen to nineteen (19) acicular gill
rakers on first arch, 6 (6) on upper limb, 10-13 (13) on lower limb. Fifteen to eighteen (17) spike shaped gill
rakers on second arch, 4-5 (5) on upper limb, 10-13 (12) on lower [imb.

male female
Den atp

200 mm

FIGURE 9. Tooth plate of Cathorops multiradiatus. Abbreviations: atp - accessory tooth plate; Den - Dentary; pe - pos-
terior expansion; PMtp - premaxillary tooth plate.

Ten to eleven (10) soft pectoral fin rays. Pectoral fin spine short and thin; anterior margin granulated on
two thirds, serrated on distal third; posterior margin straight on basal fourth, distal three quarters with quite
long serrations. Seven (7) dorsal fin rays. Dorsal fin spine of moderate length and thin, longer than pectoral fin
spine; anterior margin granulated on basal two thirds, distal third serrated; posterior margin serrated almost
al itslength. Six (6) pelvic fin rays, low and length of base long. Adipose fin small, its base less than haf as
long as anal fin base. Twenty-five to twenty-seven (27) anal fin rays, low and length of base long. Upper and
lower lobes of caudal fin of moderate length, upper longer than lower. Caudal peduncle high. Lateral line
reaching base of caudal fin upper lobe.

Coloration in alcohol. Head dark brown on dorsal and lateral portions, ventraly whitish. Body with
same dark brown color on dorsal portion, progressively lighter towards lateral line and whitish under lateral
line, with few brown spots. Barbels dark brown. All fins dark beige overall.

Sexual dimorphism. Sexual dimorphism was observed in 1 female (174.0 mm SL) and 4 males (120.0—
209.0 mm SL) with respect to following morphological features (Table 3).

Males with relatively longer and wider head than females, as expressed by longer head, longer snout,
greater distance between nostrils and orbit, greater distance between lateral horn of lateral ethmoid and exter-
nal branch of supracleithrum, greater distance from tip of snout to posterior margin of medial groove of neuro-
cranium, greater distance from tip of snout to dorsal and anal fins origin, greater interorbital distance, greater
distance between nostrils, and wider cephalic shield on lateral ethmoid, frontal and epioccipital areas. Males
have wider body than females.

Females with larger accessory tooth plates than males (fig. 9) and males with accessory tooth plates gen-
erally covered by epithelia tissue. Dentary in females with alonger posterior expansion and larger and more
molariform teeth on posterior portion than males (fig. 9).

Pelvic fin and maxillary barbel longer in females than in males. Males present longer pectora and dorsal
fin spines, relatively longer caudal fin lower lobe, and deeper caudal peduncle than females.

Distribution. The literature indicates that C. multiradiatus occurs from Guatemala to Paita, Peru (Hilde-
brand, 1946; Kailola & Bussing, 1995). The examined specimens are from Panama and Colombia (fig. 6).
Common in shallow coastal areas and mangrove regions.

Remarks. Kner (1863) described Bagrus arioides based on one specimen collected in the River Bayano,
in Panama. The name s preoccupied by a species described by Valenciennes (1840) from Bengal, India. Hom-
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onymy was recognized by Gunther (1864), who proposed Arius multiradiatus as a replacement for Bagrus
arioides Kner, 1863. According to Article 59 (a) of the International Code of Zoological Nomenclature
(1999), which deals with cases of primary homonyms, Bagrus arioides Kner, 1863 must be definitely rejected
and recognized as an invalid senior synonym of Cathorops multiradiatus (Gunther, 1864). The specimen
examined by Kner (1863) was destroyed (personal communication of Dirk Neumann) and C. multiradiatus
may be recognized by its original description, partially reproduced by Giinther (1864), with the number of
anal-fin rays was long identified as an exclusive characteristic of the species within the genus (Eigenmann &
Eigenmann, 1890; Jordan & Evermann, 1896; Regan, 1906; Meek & Hildebrand, 1923; Hildebrand, 1946;
Kailola& Bussing, 1995). Cathorops manglarensis has asimilar number of anal-fin rays, rendering the recog-
nition of C. multiradiatus imprecise, if based exclusively on its original description. Given the loss of the
holotype, the previously only known type specimen of B. arioides, aneotypeis herein designated to insure the
stability of the name and to avoid future doubts concerning the identity of the species. The specimen chosen as
neotype of C. multiradiatus is a male of 192.0 mm SL, from the Bay of Panama, belonging to the National
Museum of Natural History (USNM 79408).

The nominal species Tachysurus emmelane Gilbert, 1898 and Tachysurus equatorialis Starks, 1906, are
recognized as junior synonyms of C. multiradiatus. The determination of the specific status of both nominal
species is based on their original descriptions. Tachysurus emmelane Gilbert, 1898 was described based on
one specimen of 280 mm TL, colleted in Panama. The original description presents characteristics of the spe-
cies common to C. multiradiatus, which also distinguishes it from C. manglarensis. “posterior mandibular
(dentary) teeth stronger than those in front bluntly conic, not, however, granular or flat and pavement like
(molariform), as are the posterior mandibular teeth in T. fuerthii, T. melanopus and T. liropus’, “palatine
(accessory tooth plates) teeth granular (molariform), in small oblanceolate patches, which taper to a point
laterally, and are widely separated on medial line, the patches agreeing in size and shape with thosein T. liro-
pus’, “the maxillary barbels reaching edge of gill membrane in front of pectoral spine, the outer mental bar-
bels extending beyond gill membrane, ..., the inner not to edge of membrane”, “gill rakers 6 + 13", “dorsal
spine ... its length to tip of calcified portion 1 2/5in head” and “pectoral spine strong, ridged and granulated
infront, the hinder edge with very strong serrae; length of spine 1 %4in head” . Additionally, the type specimen
of T. emmelane was examined by Dave Catania (Department of Ichthyology, California Academy of Sci-
ences), that sent the following dataon the type: 6 + 13 gill rakersonfirst gill arch; 6 + 13 gill rakers on second
gill arch; maxillary barbel 52.4 mm (22.8 % SL) (fig. 3); pectoral fin spine 41.5 mm (17.9 % SL) (fig. 4); dor-
sal fin spine 44.8 mm (19.5 % SL and longer than pectoral-fin spine) (fig. 4); pectoral fin spines with long and
conspi cuous serrations on posterior surface.

Starks (1906) described Tachysurus equatorialis based on only one specimen from Guayaquil, Ecuador.
Tachysurus equatorialis differs from C. manglarensis and may be recognized as a synonym of C. multiradia-
tus based on the following characteristics presented in its original description: “palatine patches (accessory
tooth plates) small, elliptical, and widely separated, each bearing about 30 bluntly rounded teeth (molari-
form); length of each patch two-fifths of length of eye and half as wide as long”, “posterior, median, mandib-
ular (dentary) teeth not enlarged as in other species’, “maxillary barbel reaching to axillary pore; posmental
barbel to base of pectoral spine; and mental barbel to base of branchiostegal membrane” and “gill rakers ....
6 + 13 in number”. The condition of T. equatorialis as a synonym of C. multiradiatus is also based on obser-
vations done by Hildebrand (1946). The author redescribed C. multiradiatus based on the examination of
three specimens from the Gulf of Guayaquil and on specimens examined by Evermann & Radcliffe (1917), on
which the authors based their redescription of Tachysurus equatorialis (USMN 77596). Hildebrand (1946)
compared the cited specimens with specimens from Panama identified as C. multiradiatus and the type-speci-
men of T. equatorialis (USNM 53470), recognizing that all of them did not differ meaningfully from each
other and probably represent the same species. Additionally, the type specimen of T. equatorialis was exam-
ined by Carl J. Ferraris (Cdifornia Academy of Sciences) and Richard P. Vari (Division of Fishes, Smithso-
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nian Institution) and the latter sent the following data on the type: 6 + 14 gill rakers on first gill arch; 5 + 13
gill rakerson second gill arch; maxillary barbel 35.5 mm (18.6% SL) (fig. 3); pectoral fin spine broken; dorsal
fin spine broken; pectoral fin spines with long and conspicuous serrations on posterior surface.

Material Examined. Neotype (herein designated): USNM 79408 (male, 192.0 mm SL) Panama, Panama
Bay, Balboa, canal zone, May 05 and 06 1911, Meek, S. E. & Hildebrand, S. F. USNM 388315 (1, 209.0 mm
SL) collected with neotype; USNM 292703 (1, 174.0 mm SL) Colombia, Sandy Beach immediately South of
Punta Canchaco in enseada de Juan Chaco, about 1, 1/2 hrs. by motor boat north of Buenaventura (03° 56' 40"
N 77°21' W), Sep 18 1969, Knapp, L.; USNM 00286400 (3, 120.0-125.0 mm SL) Colombia, off Cape Mang-
lares, south of Tumaco (01° 39' 00" N 79° 02' 30" W to 01° 37' 30" N 79° 02' 00" W), Oct 27 1970, Knapp, L.

K ey to the species of Cathorops from the Pacific Coast of Central and South America

1. 3740 gill rakers on first and second arches; distance between anterior nostrils 6.92—7.14% SL ; distance

between posterior Nostrils 8.19-8.51% SL ......ccccvvvveeeie v Cathorops hypophthalmus
- 1322 gill rakers on first and second arches; distance between anterior nostrils 3.60-5.98% SL; distance
between PoSteErior NOSLIIS 4.23—7.26%0 SL .......cviieii ettt re e be s resresrenaeas 2
2. Medial groove of neurocranium very narrow and shallow, with irregular margins all its length..................
......................................................................................................................................... Cathorops fuerthii
- Medid groove of neurocranium deep and large, with lateral margins regular and progressively narrower
1015 = o] Y/ 3
T K A g = | 1] g T = £ 4
I A 0= I T - S SRSSSPR 6
4. Vomerine tooth plates present; osseous bridge formed by lateral ethmoid and frontal granulated in al its
=0T |1 o R Cathorops dasycephalus
- Vomerine tooth plates absent; osseous bridge formed by lateral ethmoid and frontal without granulation .
..................................................................................................................................................................... 5

5. 19-20 anal fin rays,; accessory tooth plates with very large molariform teeth; dentary with a well pro-
nounced posterior projection and very large and numerous molariform teeth on posterior portion.............
............................................................................................................................................. Cathoropstuyra

- 22-23 andl fin rays, accessory tooth plates with molariform teeth of moderate size; dentary with moder-
ately pronounced posterior projection and small and few molariform teeth on posterior portion................
................................................................................................................................ Cathorops steindachneri

6. Maxillary barbel 22.9-27.7% SL; 1619 gill rakers on first arch; pectoral fin spine 16.9-18.7% SL ; dorsal
fin spine longer than pectoral fin SPINE.........ccceceeverrie e Cathorops multiradiatus

- Maxillary barbel 28.4-38.2% SL; 13-16 gill rakers on first arch; pectoral fin spine 18.5-22.5% SL ; dorsal
fin spine shorter than pectoral fin SPINE........cocece i, Cathorops manglarensis
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