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A new species of the electric fish

genus Gymnotus (Gymnotiformes:
Gymnotidae) from rio Barra Seca, a
coastal basin in the southeastern Brazil
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A new species of electric fish of the genus Gymmnoms (Ostariophysi:
Gymnotiformes: Gymnotidae) is described from a coastal system in the state of
Espirito Santo, southeastern Brazil. The new species is assigned to the subgenus
Gymmnotus (Pantherus), whose members are characterized by a coloration pattern
composed of moderately sized dark blotches with diffuse margins along the body
and by a discontinuous lateral line. The new species differs from all other species
of the subgenus by a set of meristic and osteological characters. Diagnostic
characters and the current composition of Gymnotus (Pantherus) are discussed. A
key to identification of the species of Gymnotus (Pantherus) is provided.

Keywords: Atlantic Rainforest, Biodiversity, Gymmnotus (Pantherus), Identification
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New Gymnotus from rio Barra Seca basin

Uma nova espécie de peixe elétrico do género Gymmnotus (Ostariophysi:
Gymnotiformes: Gymnotidae) é descrita de um sistema costeiro no estado do
Espirito Santo, sudeste do Brasil. A espécie nova é alocada no subgénero Gymmnotus
(Pantherus), cujos membros sio caracterizados pelo padrio de colorido composto
por manchas escuras de tamanho moderado com margens difusas ao longo do
corpo e pela linha lateral descontinua. A nova espécie distingue-se das demais
espécies do subgénero por uma série de caracteristicas meristicas e osteolégicas.
Caracteres diagnésticos e a composigio atual de Gymmotus (Pantherus) sio
discutidos. Uma chave para a identificagio das espécies de Gymmnotus (Pantherus)
é fornecida.

Palavras-chave: Biodiversidade, Chave de identificagio, Gymnotus (Pantherus),
Mata Atlantica, Taxonomia.

INTRODUCTION

Gymnotus Linnaeus, 1758 (family Gymnotidae) is the most diverse gymnotiform genus
currently comprising 46 species distributed from the rio Motagua in Guatemala to
the rio Salado in Argentina (Craig ef al., 2019). They inhabit swamps, flooded forests,
ponds, and streams, and typically feed on other small aquatic animals (Mago-Leccia,
1994; Albert, 2001; Albert et al., 2005). Gymnotus has been the focus of taxonomic
investigations in recent years (e.g., Craig ef al., 2018, 2019), and new species have been
continuously discovered all over South America (Campos-da-Paz, de Santana, 2019;
Kim et al., 2020).

The current classification of the genus, which comprises six subgenera, was proposed
by Craig et al. (2019) based on a total-evidence phylogenetic analysis. Gymnotus
(Pantherus), corresponding to the former “G. pantherinus clade” (Albert, Miller, 1995), is
diagnosed by the absence of lateral bands and the presence of an irregular color pattern
composed of rounded blotches along the body (Craig ef al., 2019). Gymnotus pantherinus
(Steindachner, 1908) was originally described as Giton fasciatus var. pantherinus, based on
material collected from coastal rivers near Santos, Sio Paulo State, Brazil. The original
description (Steindachner, 1908) however, is brief, vague, and lacks illustrations. The
taxon was subsequently recognized as warranting full species status by Costa (1987).
Its distribution was later tentatively expanded to include coastal drainages from Bahia
to Rio Grande do Sul states, as well as the upper rio Parand basin (Campos-da-Paz,
1997; Oyakawa er al., 2006). More recently, two species related to G. pantherinus were
described: G. capitimaculatus Rangel-Pereira, 2014 from the rio do Ouro, rio Jucurugu
basin, northeastern Brazil, and G. refugio Giora & Malabarba, 2016 from coastal rivers
associated with the Laguna dos Patos, rio Tramandai, rio Maquiné, and rio Mampituba
systems in southern Brazil. Additional recent studies addressing the distribution and
diversity of G. pantherinus include Baroni et al. (2021) and Dagosta et al. (2024).

In the present study, we investigated a population previously referred to as Gymnotus
pantherinus from tributaries of the rio Barra Seca, a coastal drainage in Espirito Santo
State, southeastern Brazil, and propose that it represents a new species, which is
described herein.
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MATERIAL AND METHODS

Morphometric data were obtained as point-to-point linear distances using digital caliper
under stereomicroscope, on the left side of specimens whenever possible, following
(Campos-da-Paz, de Santana, 2019). Meristic characters follow Kim ef al. (2020) except
when noticed: (1) total lateral-line pored scales, counted from first pore of lateral line
above pectoral-fin base to distal end of caudal appendage; (2) lateral-line scales to first
ventral ramus, including perforated and not perforated scales; (1) scale rows above lateral
line, counted in a vertical through anal-fin origin. Damaged or regenerating specimens
were not considered for taking morphometric and meristic data involving the damaged
area. For counting pectoral-fin rays, unbranched rays were represented by lowercase
Roman numerals and branched rays by Arabic numerals. Frequencies of each count
were displayed in parentheses, and the holotype data was indicated with an asterisk.

For osteological observations two paratypes were cleared and stained according to the
protocol of Taylor, Van Dyke (1985). Osteological data of a third paratype was obtained
via microcomputed tomography (CT). Parameters for CT scan followed Peixoto et
al. (2019). Osteological terminology follows Weitzman (1962) with summarized
modifications by Dutra et al. (2021). Lateral-line canal and pore terminology follow
Pastana ef al. (2019). The precaudal vertebrae count included all those lacking a hemal
spine, including those of the Weberian apparatus (Campos-da-Paz, 1999). The area
of occupancy was estimated using the software GeoCAT - Geospatial Conservation
Assessment Tool (GeoCat, 2025).

Institutional abbreviations follow Sabaj (2020, 2025). Abbreviations used in the text
are CS = cleared and counterstained specimens, CT = x-ray microcomputed tomography
scanned, XR = x-ray radiography, HL = head length and TL = total length.

RESULTS
Gymnotus (Pantherus) talian, new species
(Figs. 1-17; Tabs. 1-2)
urn:lsid:zoobank.org:act: AC915701-CAC0-4F7F-99BD-A0CD92734267
Gymnotus aff. pantherinus (not Steindachner, 1908). —Sarmento-Soares, Martins-Pinheiro, 2014:81 (tab. 7).
Gymnotus pantherinus (not Steindachner, 1908). —Baroni, 2011:62.
Gymnotus “Linhares”. —Gongalves, 2005:30-34 (tab. 2, plate 2B).
Gymnotus “Lineage 11”. —Baroni ef al., 2021:6 (tab. 1).
Holotype. MZUSP 131674, 98.4 mm TL, cérrego do Pau Atravessado at Santa

Terezinha Farm, rio Barra Seca basin, Linhares, Espirito Santo State, Brazil, 19°08°08”S
39°5824”W, 30 Apr 2007, S. Baroni, C. Lopes & M. Cardoso.
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FIGURE 1 | Gymnotus (Pantherus) talian, MZUSP 131674, holotype, 98.4 mm TL, cérrego do Pau Atravessado,
rio Barra Seca basin at Santa Terezinha Farm, Linhares, Espirito Santo State, Brazil; (A) lateral view of

head; (B) lateral view of body. Black arrow indicate the first ventral lateral line ramus.

Paratypes. 28 specimens, all from Brazil, Espirito Santo State, rio Barra Seca basin.
MZUSP 131674, 3, 66.8-92.9 mm TL, collected with the holotype. MBML 3768,
5, 108.9-148.3 mm TL, cérrego Chumbado on BR-101 road near Reserva Florestal
Vale of Rio Doce, Linhares, 19°08°15”S 40°04°19”W, 5 Mar 1948, L. Travassos, H.
Travassos & J. T. de Freitas. MBML 5045, 1, 82.2 mm TL, corrego Tesouro, near rio
Barra Seca mouth on interior of REBIO trail, Sooretama, 18°55°22”S 40°13’10”W, 21
Apr 2012, L. M. Sarmento-Soares, R. F. Martins-Pinheiro, M. M. C. Roldi & R. B.
Soares. MNR] 13204, 16 (1CT+6XR) +2CS, 79.9-227.3 mm TL; MNR]J 22836, 1 XR,
183.3 mm TL, cérrego Chumbado, tributary of rio Pau Atravessado, at Linhares-Sio
Mateus road, Linhares, ca. 19°08’S 40°04°W/, 5 Mar 1948, L. Travassos, H. Travassos
& J. T. de Freitas.

Diagnosis. Gymnotus talian is assigned to Gymnotus (Pantherus) based on the
character currently regarded as diagnostic for the subgenus (Craig et al., 2019): a
color pattern composed of irregular, medium-sized dark blotches about 3—4 scales in
diameter, with diffuse, low-contrast margins extending over the body (Fig. 1; vs. small
irregular dark spots about 2-3 scales in diameter in G. (Tijax) and some specimens of
G. (Gymnotus) bahianus Campos-da-Paz & Costa, 1996; large dark blotches about 10+
scales wide in G. (Tigrinus) onca Albert & Crampton, 2001, and oblique dark bands
along at least some part of the body all remaining congeners). The new species also
exhibits a second character that may be diagnostic of Gymnotus (Pantherus) (Campos-
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da-Paz, 1997; Gongalves, 2005; Rangel-Pereira, 2014; see Discussion): a discontinuous
lateral line, composed of several separated segments (Fig. 2; vs. continuous). Among
other subgenera, a discontinuous lateral line has been reported only in G. (Tigrinus) onca
(Craig et al., 2019: character 38), but this species is unequivocally distinguished from
G. (P) talian by its color pattern (see above) and by counts of pectoral-fin rays (ii,10 vs.
ii,12-13, respectively), anal-fin rays (180 vs. 191-229), pored lateral-line scales (80 vs.
86-108), ventral accessory lateral-line rami (20-21 vs. 5-15), and precaudal vertebrae
(35 vs. 47-52).

The new species is distinguished from all other members of Gymnotus (Pantherus) by
having 12-13 pectoral-fin rays [vs. 14-15 in G. (P) capitimaculatus and G. (P) pantherinus,
and 15-16 in G. (P) refugio (Tab. 1), and 58-64 scales to the first ventral lateral-line
ramus (vs. 4655 in G. (P.) capitimaculatus, 52-57 in G. (P.) pantherinus, and 49-56 in G.
(P.) refugio). In addition, the following combination of characters further distinguishes
G. (P.) talian from the other members of the subgenus: caudal appendage with faint
lateral bands [vs. vermiculated pattern not forming lateral bands in G. (P.) pantherinus
and G. (P.) refugio (Fig. 3); 6-8 scales above the lateral line (vs. 9-10 in G. (P.) refugio);
86—108 lateral-line scales (vs. 74-84 scales in G. (P.) capitimaculatus); 10-16 teeth in the
outer series of the dentary (vs. 18-21 in G. (P) pantherinus); 13—18 teeth on the upper
pharyngeal plate (vs. 20-21 in G. (P.) capitimaculatus, and 25-32 in G. (P.) pantherinus);
coronomeckelian bone elongated, extending beneath the bases of the last six teeth of the
outer dentary series (vs. short, extending only beneath the bases of the last three teeth
in G. (P.) capitimaculatus and G. (P.) refugio, see Fig. 4); and postcleithrum elliptical (vs.
elongate in G. (P.) pantherinus and G. (P.) refugio, see Fig. 5).

Description. External morphology. General aspects of body, head, and pigmentation
pattern illustrated in Figs. 1-2. Meristic and morphometric data in Tabs. 1-2,
respectively. Largest specimen examined 227.3 mm TL. Body slightly cylindrical,

elongate, and compressed posteriorly to abdominal cavity, especially at posterior third

10 mm

FIGURE 2 | Trunk of Gymnotus (Pantherus) talian, MZUSP 131674, holotype, 98.4 mm TL, showing

discontinuous lateral-line canals (i.e., visible portion restricted to isolated groups of lateral line pores).
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TABLE 1 | Summary of diagnostic features among Gymnotus (Pantherus) species. All data collected by the authors.

Specimens Caudal Upper Scales on gealey

Speci P Postcleithrum | Coronomeckelian | Dentary !Jp Pectoral- until first
pecies / Characters number appendage e pharyngeal fin r lateral ——
analyzed color one shape teeth ays line entra
ramus
G. capitimaculatus 10 Faded bands Elliptical Short 11-14 20-21 ii,14-15 7-8 74-85 46-55
G. pantherinus 22 Vermiculated Elongate Elongated 18-21 25-32 ii,14-15 8-10 87-105 52-57
G. refugio 10 Vermiculated Elongate Short 11-13 17-20 ii,15-16 9-10 80-101 49-56
G. talian 17 Faded bands Elliptical Elongated 10-16 13-18 1i,12-13 6-8 86-108 58-65

FIGURE 3 | Caudal appendage of Gymnotus (Pantherus) species, lateral view: (A) G. (P.) capitimaculatus,
MNR]J 32211, 131.9 mm TL; (B) G. (P.) pantherinus, MZUSP 80014, 157.5 mm TL; (C) G. (P.) refugio, UFRGS
16371, 171.2 mm TL; and (D) G. (P.) talian, MZUSP 131674, 97.9 mm TL.

6/27 Neotropical Ichthyology, 24(3):e250217, 2026 ni.bio.br | scielo.br/ni



https://www.ni.bio.br/
https://www.scielo.br/ni

Vinicius C. C. Cassaro, Marco P. Gongalves, Ricardo Campos-da-Paz, Guilherme M. Dutra and Aléssio Datovo

FIGURE 4 | Lower jaw showing coronomeckelian bone of Gymnotus (Pantherus) species, medial view, left
side, inverted image: (A) G. (P.) capitimaculatus, MNRJ 32211; (B) G. (P.) pantherinus, MZUSP 115114; (C) G.
(P.) refugio, MZUSP 118093; (D) G. (P.) talian, MNR]J 13204.

0.20 mm

FIGURE 5 | Postcleithrum of Gymnotus (Pantherus) species, lateral view, anterior on left: (A) G. (P.)
capitimaculatus, MNR] 32211, right side, inverted; (B) G. (P.) pantherinus, MZUSP 115114, right side, inverted;
(C) G. (P.) refugio, MZUSP 118093, left side; (D) G. (P.) talian, MNR] 13204, right side, inverted.
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of TL. Greatest body depth on vertical passing at distal margin of pectoral fin. Dorsal
profile of body slightly convex. Ventral profile convex from mandibular symphysis to
vertical through pectoral fin origin, and nearly straight to end of caudal appendage.
Caudal appendage short.

Head compressed, greatest head depth at supraoccipital region and greatest head
width at opercular region. Snout rounded in lateral view. Mouth superior, completely
visible at dorsal view of head. Lower jaw protruding anteriorly. Rictus anterior to eye.
Anterior nostril small-tubular shaped, at margin of upper lip. Posterior nostril round-

TABLE 2 | Morphometrics and meristic of the examined specimens of Gymnotus (Pantherus) talian. N =

Number of samples analyzed, SD = Standard desviation.

_mm“

Total length (mm) 98.4 97.0-194.3

Head length (mm) 11.2 10.9-19.0 17 - -
Percents of total length

Head length (mm) 11.4 7.0-11.4 14 9.8 11
Prepectoral distance 11.5 4.8-11.5 14 7.7 2.3
Body depth at pectoral fin 44 2.5-5.0 14 4.0 0.6
Body depth at anal fin 8.4 5.6-8.4 14 6.9 0.8
Snout to anus 10.0 6.4-10.0 13 8.7 0.9
Preanal fin distance 23.0 13.4-23.1 14 19.7 2.4
Anal fin base length 75.0 66.0-75.8 14 71.1 31
Percents of head length

Snout length 26.3 22.3-35.1 17 28.6 3.5
Snout to nape 71.8 69.3-78.0 17 74.5 2.4
Head depth at nape 53.2 49.5-60.1 17 54.7 2.6
Eye diameter 11.7 7.1-11.7 17 9.4 1.2
Suborbital depth 30.4 26.8-35.5 17 31.1 2.5
Postorbital distance 67.9 59.3-67.9 17 63.8 2.8
Interorbital distance 26.3 26.3-37.3 17 344 2.6
Mouth width 35.0 35.0-45.6 17 40.5 3.1
Mouth lenght 214 21.4-32.6 17 27.4 3.0
Snout to posterior naris 16.8 11.5-21.2 17 17.5 2.7
Internasal distance 9.0 7.1-13.8 17 10.8 2.0
Posterior naris to eye 7.9 7.0-12.3 17 9.8 1.5
Internarial distance 17.0 13.0-18.3 17 16.0 1.5
Pectoral fin length 34.2 22.6-34.2 17 28.3 3.1
Branchial opening 31.5 24.6-35.3 17 29.6 3.0
Head width at opercle 58.4 53.0-63.4 17 58.0 2.7
Head width at eye 441 43.4-54.3 17 49.1 3.2
Body width at pectoral 53.7 49.3-60.9 17 55.8 2.9
Anus to anal fin distance 107.9 100.2-111.0 16 106.2 3.6
Counts Mode
Pectoral-fin rays ii,12 ii,12-ii,13 18 - -
Anal-fin rays 198 191-229 12 - -
Unbranched anal-fin rays 3 3-4 12 4 -
Lateral-line scales 98 86-108 15 86 =
Scales above lateral line 7 6-8 18 7 -
Scales before first lateral line ramus 65 58-65 18 60 -
Lateral-line rami 9 5-15 16 11 -
Pterygiophore scales 8 6-8 18 7 -
Eletrocyte rows 3 3-3 15 3 -
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shaped, closer to anterior margin of eye than to snout tip. Eye circular, covered by
thin membrane, dorsolaterally on anterior half of head. Gill membrane joined to
isthmus. Anus and urogenital papilla adjacent, located below opercular region, without
ontogenetic displacement.

Pectoral fin ovoid, with ii,12*(9), or ii,13(9) rays. Unbranched anal-fin rays three*(6),
or four (6). Total anal fin rays 191(1), 198(1)*, 202(1), 204(1), 205(1), 209(1), 210(1),
212(1), 214(1), 217(1), 219(1), or 229(1). Anal-fin origin posterior to distal margin of
pectoral fin. Distal margin of anal fin straight. First unbranched rays very small, rays
increasing in size progressively until first branched ray. Branched rays equal in length,
except for posterior rays with progressively decreasing in size. Cycloid scales, extending
from posterior margin of head to tip of caudal appendage. Lateral-line scales larger than
those immediately dorsal and ventral.

Lateral-line discontinuous at anterior portion of body, with isolated groups of scales
of usually tree to five perforated scales extending from vertical through pectoral-fin
origin to almost tip of caudal appendage. Total lateral line scales 86(5), 89(2), 91(2),
92(1), 93(1), 96(1), 98(2), or 108(1). Scale rows above lateral line at vertical line passing
through anal-fin origin six (1), seven*(9), or eight (8). Lateral-line scales until first
ventral ramus 58(3), 59(3), 60(4), 61(1), 63(3), 64(3) or 65(1)*. Ventrally oriented
lateral line rami 5(1), 7(2), 8(3), 9(3)*, 10(2), 11(3), 12(1) or 15(1). Scale rows on anal-
fin pterygiophores six (2), seven (12), or eight*(4). Transparent electric organ, rows
of elongated rectangular electrocytes above end of anal fin and on caudal appendage.
Electrocytes rows three*(15).

Cephalic lateral-line system. Cephalic lateral-line of head complete. Supraorbital
canal with pores S1, S2, S3, 4, S5 and S6. Tubules S7 and 19 diaulic forming a single pore
S7+i9. Infraorbital canal with pores 101, 102, 103, 104 and 108 (Fig. 6). Mandibular
canal with pores M1, M2, M3 and M4. Tubules M5 and PR7 diaulic forming a single
pore M5+PR7. Preopercular canal with pores PR1, PR3, PR4, PR5 and PR7 well
developed; PR7 close to mandibular canal margin. Postotic canal with pores PO1, PO2,
and PO3. Supratemporal canal with single pore ST2.

Jaws. Premaxilla somewhat triangular shaped (Fig. 7A). Premaxillary with
16(1), 20(1), or 25(1) conical teeth distributed in two series. Outer series with 7(1),
9(1), or 10(1) teeth. Inner series with 9(1), 10(1), or 16(1) teeth. Maxilla edentulous
slender, broader distally and slightly curved anteriorly (Fig. 7B). Dentary somewhat
triangular with associated lateral mandibular canal (Fig. 7C), bearing two or three
tubular independently ossified bones. Dentary with 20(1), 23(1), or 28(1) conical teeth
distributed in two series. Outer series with 11(1), 15(1), or 16(1) teeth. Inner series with
8(1), 12(1), or 14(1) teeth. Premaxilla and dentary outer teeth series with well-developed
conical teeth, and inner teeth series with smaller and possible replacement conical teeth.
Meckel’s cartilage elongated, its anterior portion approximately as wide as posterior
portion. Coronomeckelian bone elongated, extending through base of last six teeth
of outer series of dentary. Angulo-articular somewhat triangular. Retroarticular small,
rectangular, located at posteroventral margin of angulo-articular. Angulo-articular and
retroarticular articulate with quadrate condyle.

Neotropical Ichthyology, 24(3):e250217, 2026 9/27
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FIGURE 6 | Infraorbital canals of Gymnotus (Pantherus) talian, paratype, MNRJ 13204, left side, lateral

view, anterior on left.

Suspensorium and opercular apparatus. Endopterygoid edentulous with well-
developed ossified ascendent process (Fig. 8). Quadrate somewhat fan-shaped, its
condyle extending anteroventrally from base and articulating with angulo-articular
and retroarticular. Metapterygoid slightly trapezoidal, anterior margin twice as large
as posterior margin. Symplectic triangular, located in medial crest of preopercle and
posteroventral portion of quadrate. Main axis of hyomandibula forming angle of nearly
45° with its dorsal margin. Posterodorsal portion of hyomandibula extending posteriorly
to condyle that receives opercular socket. Posterodorsal part of hyomandibula with large
foramen for the hyomandibular trunk of facialis nerve.

Preopercle crescent-shaped with an anterior notch, and five ossified connected tubes
corresponding to laterosensory canal along its lateral surface. Interopercle elongated
and with a narrow crest on anteroventral part, and with posterodorsal expansion with
rounded margins. Opercle fan-shaped, with prominent dilatator processes and dorsal
margin convex. Subopercle sickle-shaped, tapering posterodorsally.

Hyoid bar and branchiostegal series. Head of urohyal somewhat square-shaped,
with small anteroventral foramen (Fig. 9). Body of urohyal with two contralateral
ridges extending posteroventrally rendering nearly triangular shape in lateral view.
Basihyal somewhat triangular, with posterior portion rounded (Fig. 10). Dorsal
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0.4 mm

FIGURE 7 | Jaws of Gymnotus (Pantherus) talian, paratype, MNR] 13204: (A) premaxilla, ventral view,
anterior on top; (B) maxilla, left side, lateral view, anterior on left, and (C) lower jaw, left side, inverted,

medial view, anterior on left.

-hyomandibula

metapterygoid &
endopterygoid '

opercle
FIGURE 8 | Suspensorium and opercular

series of Gymnotus (Pantherus) talian, MNR]J

13204, paratype, left side, lateral view, |nterop;ercle subopercle

preopercle

anterior on left.
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hypohyal diamond-shaped (Fig. 9). Ventral hypohyal triangular with socket for
urohyal articulation. Anterior ceratohyal rectangular. Posterior ceratohyal triangular,
its relative length somewhat as long as ventral hypohyal. Interhyal small and rounded.
Branchiostegals four (3). First branchiostegal absent. Second to fifth branchiostegals
spatulated. Second and fourth branchiostegals attached to ceratohyal anterior. Fifth
branchiostegal attached to posterior ceratohyal.

Branchial arches. All basibranchials and hypobranchials unossified (Fig. 10A). First
basibranchial hourglass shaped, second basibranchial triangular, and third basibranchial
somewhat cylindrical. All hypobranchials (1 to 3) triangular in shape. Ceratobranchials
1 to 4 rectangular. First ceratobranchial longest, ceratobranchials 2 to 4 gradually
decreasing in size. Ceratobranchial 5 supporting lower pharyngeal plate, which anchors
10(1), or 12(1) conical teeth.

All epibranchials similar in size (Fig. 10B). Epibranchials 1 to 3 rectangular. Fourth
epibranchial with a narrow posterolateral crest connecting with accessory element

‘ interhyal
anterior ceratohyal -

~

dorsal hipohyal

i
. : posterior ceratohyal
- i - » -

-

ventral hipohyal

2nd branchiostegal —_— 4
3th branchiostegal 4th branchiostegal

FIGURE 9 | Hyoid bar and branchiostegal series of Gymnotus (Pantherus) talian, MNR]J 13204, paratype:
(A) urohyal, ventral view, anterior on top; (B) urohyal, left lateral view, anterior on left; and (C) hyoid

bar, left side, lateral view, anterior on left.
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1 mm

FIGURE 10 | Branchial arches and basihyal of Gymnotus (Pantherus) talian, MNR]J 13204, paratype, anterior on top: (A) dorsal view of inferior

elements; (B) ventral view of left superior elements.
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attached to ceratobranchial 4. Fourth epibranchial supporting upper pharyngeal plate,
which anchors 13(1) or 18(1) conical teeth. First pharyngobranchial small and rounded,
second pharyngobranchial somewhat squared, and third and fourth pharyngobranchial

triangular.

Neurocranium. Mesethmoid reaching anterior margin of frontal; anterior portion
dorsal to anterior part of vomer and with two small crests and small lateral process
(Fig. 11). Frontal nearly straight in lateral profile, about half as long as skull. Cranial
fontanels closed. Parietal contacting frontal anteriorly, pterotic laterally, extrascapular
and epioccipital posterolaterally, and supraoccipital posteriorly. Ossified lateral ethmoid
absent. Orbitosphenoid connected dorsally to frontal, ventrally to parasphenoid, and
posteriorly separated from pterosphenoid by segment of cartilage. Pterosphenoid
contacting orbitosphenoid anteriorly, and associating with frontal dorsally.
Pterosphenoid contacting parasphenoid posteroventrally, forming a lateral fenestra
with orbitosphenoid, and contacting with sphenotic posterodorsally. Vomer wider
anteriorly, becoming thinner posteriorly, contacting anterior portion of parasphenoid.
Parasphenoid surrounding vomer by its anterior portion, posteriorly surrounding
ventral margin of prootics and ventral surface of basioccipital. Parasphenoid contacting
laterally posteroventral margin of pterosphenoid. Sphenotic somewhat trapezoidal and
contacting pterosphenoid anteriorly, frontal anterodorsally, pterotic posterodorsally,
and prootic posteroventrally. Prootic contacting basioccipital, exoccipital, pterotic, and
sphenotic through cartilage filled sutures, and directly contacting parasphenoid and
pterosphenoid. Prootic with single prominent foramen. Pterotic form lateral portion
of skull, and contacting prootic and exoccipital ventrally, epioccipital posterodorsally,
parietal and extrascapular dorsally, frontal anterodorsally and sphenotic anteroventrally.
Supraoccipital contacting parietal anteriorly and exoccipital posterolaterally. Epioccipital
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FIGURE 11 | Microcomputed tomography of neurocranium of Gymnotus (Pantherus) talian, MNR]J 13204,

paratype, anterior on left: (A) left lateral view; (B) dorsal view; (C) ventral view.

forming posterodorsal corner of neurocranium and contacting pterotic anteriorly,
exoccipital posteroventrally, parietal and extrascapular anterodorsally, and supraoccipital
medially. Exoccipital contacting basioccipital ventrally, pterotic anterodorsally, prootic
anteriorly, epioccipital posterodorsally, and supraoccipital dorsally through cartilage
filled sutures. Basioccipital contacting prootic anteriorly, parasphenoid ventrally, and
exoccipital dorsally.
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Weberian apparatus. Supraneural with long anterior process contacting
supraoccipital (Fig. 12). Scaphium and intercalarium ossified. Tripus elongated and
sickle-shaped. Parapophysis of second vertebra laterally projected. Parapophyses of
second and fourth vertebrae not in contact. Parapophysis of fourth vertebrae ventrally
curved. Neural arch of third and fourth vertebrae well developed.

Pectoral fin and girdle. Cleithrum somewhat crescent shaped (Fig. 13). Posterior
process of cleithrum rounded. Postcleithrum elliptical. Supracleithrum elongated
contacting cleithrum ventrally and posttemporal dorsally. Posttemporal triangular,
contacting posterolateral surface of neurocranium at epioccipitals and parietal sutures.
Coracoid well developed. Mesocoracoid small and somewhat triangular, connecting
coracoid with cleithrum. Scapula somewhat squared, connecting radials with cleithrum.
All four radials independent and ossified, somewhat thin and fan-shaped.

supraneural

4th neural arch

-

f

vertebral centrum

0
. .

' 0S suspensorium
2nd parapdphysis

~

4th ptarapophysis

FIGURE 12 | Weberian apparatus of Gymnotus (Pantherus) talian, MNR] 13204, paratype, left lateral view,

anterior on left.
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coracoid radials

FIGURE 13 | Pectoral fin and girdle of Gymnotus (Pantherus) talian, MNR] 13204, paratype, right side,

medial view, anterior on left.

Post-Weberian axial skeleton and intermuscular bones. Precaudal vertebrae 47(2),
49(2) 50(2), 51(3), or 52(1). Ribs 43(2), 45(2), 46(2), 47(3), or 48(1) (Fig. 14). Myorhabdoi
distributed from neurocranium to neural spine of sixth vertebrae. Epineurals arranged
in two series, one with oblique and other with horizontal orientation. Epicentrals
unbranched. Epipleurals absent (Fig. 15).

Anal fin supports. Proximal radials with a cartilaginous tip and gradually decreasing
in size toward anterior and posterior extremities of fin. Medial radials absent or fused to
proximal radial. Distal radials spherical and fully cartilaginous.

Coloration in alcohol. Coloration of head and body dark brown, especially on
anterior half of body and above lateral line, becoming gradually yellowish-brown
on sides and in ventral and posterior regions (Figs. 1, 2, 3 and 16). Ventral region
of head, including branchial membranes and area around anus, light brown. Dorsal
region of head and eyes dark brown, with a thin layer of mucus under skin (Fig. 17)
Numerous small, discrete, irregular, mostly rounded, dark blotches covering mainly
the lateral surface of body. Blotches coalescent with wavy lines and vermiculation
on flanks. Blotches absent on ventral areas of some specimens. Some paratypes with
almost completely faded blotches due to poor preservation. Anal and pectoral fins with
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5th precaudal vertebrae 1st caudal vertebrae

FIGURE 14 | Gymnotus (Pantherus) talian, MNR]J 13204, paratype, 168.6 mm TL, showing precaudal and caudal vertebrae, left lateral view,

anterior on left.

FIGURE 15 | Anterior part of body of Gymnotus (Pantherus) talian, MNR]J 13204, paratype, 168.6 mm TL,
showing intermuscular bones, left lateral view, anterior on left. Blue, myorabdoi; green, horizontal

epineurals; yellow, oblique epineurals; and pink, epicentrals.

FIGURE 16 | Gymnotus (Pantherus) talian, MNR]J 22836, paratype, 183.3 mm TL, cérrego Chumbado,
unnamed stream tributary of rio Pau Atravessado at the rio Barra Seca system at Linhares-Sdo Mateus

road, Linhares, Espirito Santo, Brazil; (A) left lateral view of head; (B) left lateral view of body.
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10 mm

FIGURE 17 | Gymnotus (Pantherus) talian, MZUSP 131674, holotype, 98.4 mm TL, (A) dorsal view of head;

(B) ventral view of head.

rays covered by dark chromatophores and hyaline interradial membranes. Anal fin
light brown on anterior portion of body with chromatophores on rays, or completely
hyaline. Caudal appendage with faded lateral bands. Ontogenetic variation in color
pattern not observed.

Geographical distribution. Gymmnotus talian is known from cérrego do Pau
Atravessado and tributaries of rio Barra Seca, a coastal basin in the southeastern Brazil
(Fig. 18). Those streams passes through low altitude areas, less than 100 m above sea
level, where it inhabits small streams and rivers in forested areas and shaded environments
with dark, tea-colored waters (Sarmento-Soares, Martins-Pinheiro, 2014).

Conservation status. The type locality of Gymmnotus (Pantherus) talian has undergone
significant environmental impacts over recent decades, including deforestation
and pollution (Sarmento-Soares, Martins-Pinheiro, 2014). Available records from
ichthyological collections of major Brazilian institutions indicate that G. (P.) talian was
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FIGURE 18 | Map of South America shows the distribution of Gymnotus (Pantherus) talian (red star indicates holotype and white circles

paratypes) at rio Barra Seca system, Espirito Santo State, Eastern Brazil.

apparently collected only during three field expeditions (1948, 2007, and 2012). The
species’ area of occupancy is approximately 12,000 km?2, with an extent of occurrence
of 125,569 km? (GeoCat, 2025). Part of this region includes the Sooretama Biological
Reserve, which appears to retain some degree of habitat integrity. Based on the categories
and criteria of the International Union for Conservation of Nature (IUCN Standards
and Petitions Subcommittee, 2024), G. (P.) talian can be classified as Least Concern
(LC). The conservation status of potential residual populations of the species, however,
remains uncertain. This is cause for concern, especially given that no recent collections
of fishes belonging to the G. (P.) pantherinus complex have been made in the region.

Etymology. The specific epithet “talian” is a reference to the language that emerged
from the fusion of Italian dialects and Portuguese. Espirito Santo was one of the first
Brazilian states to receive Italian immigrants, and the blend of their dialects with
Brazilian Portuguese resulted in a unique linguistic variety formally known as “Talian”,
which remains deeply rooted in communities of Italian descent. Talian has since been
recognized as part of Brazil’s cultural heritage by IPHAN (the Institute of National
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Historical and Artistic Heritage). The name also pays tribute to the Italian ancestors of
the first author, who settled in the city of Castelo, in southern Espirito Santo. A noun
in apposition.

Key to identification for Gymnotus (Pantherus) species

1a. Caudal appendage color pattern with a vermiculated pattern........ccccccvvvvuvirinicnncs 2
1b. Caudal appendage color pattern with faded lateral bands .......cccueveuvercreieirnercnnnnn. 3
2a. Pectoral fin with ii,14-15 rays (mode ii,14), 52-57 (mode 56) scales until the first
ventral lateral line ramus, and coronomeckelian bone elongated........ G. pantherinus
2b. Pectoral fin with ii,15-16 rays (mode ii,15), 49056 (mode 53) scales until the first
ventral lateral line ramus, and coronomeckelian short.....eceeeeeveeeeeeveeeveenenns G. refugio

3a. Pectoral fin with ii,14-15 rays, 9-10 scales above lateral line, 46-55 scales until the
first ventral lateral line ramus, 74—84 scales on lateral line, and coronomeckelian
BONE SHOTE 1ttt ettt et nan G. capitimaculatus

3b. Pectoral fin with ii,12-13 rays, 6—8 scales above lateral line, 58—64 scales until the
first ventral lateral line ramus, 86—108 scales on lateral line, and coronomeckelian
bone elongated ... G. talian

DISCUSSION

Gymnotus talian is the fourth species assigned to the subgenus Gymmnorus (Pantherus).
This subgenus is diagnosed from all others by the presence of an irregular color pattern
composed of rounded, coalescent blotches with wavy lines and vermiculations on the
body (Craig ef al., 2019), a condition present in G. falian. The new species also shares
with all remaining species of Gymmnotus (Pantherus) the presence of a discontinuous
lateral line. Externally, the canal connecting the lateral-line pores appears discontinuous,
associated only with isolated groups of usually three to five pores, especially near the
pectoral region and the anterior portion of the trunk. This distinctive morphology of
the lateral line is rare among Gymnotiformes and may provide additional evidence
for the monophyly of Gymnotus (Pantherus), as previously suggested by several studies
(Campos-da-Paz, 1997; Gongalves, 2005; Rangel-Pereira, 2014). Craig ef al. (2019)
coded a discontinuous lateral line as present in all species of Gymnotus (Pantherus) and
also in G. onca, a species currently assigned to Gymnotus (Tigrinus). Gymnotus (P.) onca
is known only from its holotype, which we were unable to examine. Considering that
Albert, Crampton (2001) did not mention the presence of a discontinuous lateral line
in the original description, the condition in this species warrants further investigation.
Even if a discontinuous lateral line is confirmed in G. onca, given that this species is well
nested within Gymmnotus (Tigrinus), the condition would have evolved independently
from that of Gymnotus (Pantherus).

Color pattern has traditionally been regarded as a key character in the taxonomy
of Gymmnotus (eg., Albert, Crampton, 2001, 2003; Craig ef al., 2019), and it is likewise
important for identifying species of Gymmotus (Pantherus). For example, G. (P)
capitimaculatus and G. (P) talian exhibit faint bands on the caudal appendage, which
contrast with the vermiculated pattern observed in G. (P.) pantherinus and G. (P.) refugio
(see Diagnosis). On the other hand, the presence of ventral blotches on the underside
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of the head, proposed by Rangel-Pereira (2014) as a diagnostic feature of G. (P)
capitimaculatus, was not observed in any specimens examined in this study, suggesting
that these blotches are variably present in that species. It is worth noting that Rangel-
Pereira (2014) also emphasized that other blotches on the ventral surface of the head are
variably present. Variation in color pattern has also been documented in other species
of Gymnotus, such as G. (Gymnotus) pantanal and G. (Tigre) paraguensis (Frana et al.,
2011; Braga et al., 2021). In any event, because we were unable to examine the type
series of G. (P) capitimaculatus, we prefer not to include this character as diagnostic for
G. (P) talian.

Morphometric characters such as body depth, anal-fin base length, anus-to-anal-fin
distance, branchial opening, head depth, caudal-appendage length, mouth width, and
interorbital distance have also been proposed as diagnostic features among species of
Gymnotus (Pantherus) (Rangel-Pereira, 2014; Giora, Malabarba, 2016). However, in our
analyses none of these measurements proved useful for diagnosing species of Gymnotus
(Pantherus), owing to the extensive overlap in their ranges. It is noteworthy that Craig
et al. (2019) likewise failed to identify morphometric features capable of distinguishing
species of Gymmnotus (Pantherus), even though they proposed head width as the sole
diagnostic character separating G. (P) pantherinus from G. (P) refugio. The values for
this measurement show substantial overlap between the two species (60.6-73.3% TL
in G. refugio vs. 57.0-70.5% TL in G. pantherinus; Craig et al., 2019). Therefore, no
morphometric characters are proposed here as diagnostic features among species of
Gymnotus (Pantherus).

In turn, meristic data, such as the number of pectoral-fin rays, scales above the
lateral line, scales on the lateral line, scales to the first ventral lateral-line ramus, teeth
in the outer dentary series, and teeth in the upper pharyngeal plate, proved useful for
diagnosing Gymmnotus (P.) talian from all other species of Gymnotus (Pantherus) (see
Tab. 1). Notably, none of these characters had been previously applied in taxonomic
studies of the group (Rangel-Pereira, 2014; Giora, Malabarba, 2016; Craig et al., 2019),
although some of them also distinguish G. (P.) capitimaculatus from G. (P.) pantherinus,
such as the number of lateral-line scales (74-85 vs. 87-105), and G. (P.) capitimaculatus
from G. (P.) refugio, such as the number of scales above the lateral line (7-8 vs. 9-10).

In contrast, these same characters failed to provide a clear diagnosis between G.
(P.) pantherinus and G. (P.) refugio, revealing only tendencies, such as slightly higher
pectoral-fin ray counts in G. pantherinus (ii,15-16, mode ii,15 vs. ii,14-15, mode ii,14),
and slightly higher numbers of scales to the first ventral lateral-line ramus in G. (P.)
refugio (52-57, mode 56 vs. 49-56, mode 53 in G. (P.) pantherinus). The difficulty in
clearly distinguishing these two species may indicate a possible future synonymy, a
hypothesis partially supported by Baroni et al. (2021), who recovered G. (P.) pantherinus
as paraphyletic, with G. (P.) refugio nested within three additional lineages of G.
pantherinus. Nevertheless, reviewing the taxonomic status of G. (P.) pantherinus and G.
(P.) refugio is beyond the scope of the present study, and we therefore refrain from
proposing any nomenclatural changes.

Our description of G. (P.) talian is consistent with the findings of Baroni ef al. (2021),
who also recovered the Linhares lineage as a distinct unit. Moreover, this lineage was
inferred to be the sister group of the population from Bahia, which likely corresponds
to G. (P.) capitimaculatus. These points highlight a possible convergence between the
present morphological evidence and previous molecular data.
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Comparative material. Gymnotus (Pantherus): all from Brazil. Gymnotus (Pantherus) capitimaculatus: LBP
22883, 3, 59.3-119.4 mm TL, rio da Barra basin. LBP 22886, 1, 159.8 mm TL, rio da Barra basin. MNR]J
32211,3+1 CS+1 CT, 50.1-128.5 mm TL, rio Jodo de Corongo. MNR] 32224, 1, 145.2 mm TL, rio Santo
Antdnio. MNR] 50935, 1, 60.8 mm TL, rio Cahy. Gymnotus pantherinus: NMW 76443, 2 XR syntypes,
not measured, Santos. NMW 76444, § syntypes, not measured, Santos. NMW 11275, 3 XR syntypes, not
measured, Santos. LBP 350, 2, 135.7-136.3 mm TL, ribeirdo Tamandui. LBP 608, 1, 87.6 mm TL, Santa
Rita farm. LBP 613, 10, 137.7-223.1 mm TL, Santa Rita farm road. LBP 631, 1, 208.8 mm TL, ribeirio
do Convento. LBP 637, 4, 119.6-216.6 mm TL, riacho do Convento. LBP 699, 11, 96.1-160.6 mm TL,
rio Grande basin. LBP 955, 4, 111.1-214.7 mm TL, rio Corisco. LBP 1077, 9, 71.2-213.1 mm TL, rio
Juquid basin at Estio farm. LBP 1232, 4, 64.6-154.6 mm TL, rio Preto basin. LBP 2963, 1, 129.1 mm TL,
rio Paraitinga. LBP 3468, 1, 90.3 mm TL, rio Aduelas basin. LBP 3547, 2, 81.5-92.2 mm TL, unnamed
coastal stream. LBP 3863, 1, 82.7 mm TL, rio da Fazenda basin. LBP 4397, 3, 152.7-197.6 mm TL, riacho
Taquaral. LBP 4506, 10, 61.1-174.1 mm TL, rio Paranapiacaba. LBP 6352, 1, 121.8 mm TL, ribeirio Grande.
LBP 6813, 16, 77.5-128.1 mm TL, rio Preto basin. LBP 7140, 18, 90.7-124.7 mm TL, vala de drenagem.
LBP 7439, 5, 128.5-183.3 mm TL, unnamed stream. LBP 7554, 1, 102.4 mm TL, rio Mumuna basin. LBP
7892, 1, 213.6 mm TL, rio Indaii. LBP 7922, 7, 160.5-196.5 mm TL, rio Tavares. LBP 8215, 4, 65.3-69.4
mm TL, unnamed stream. LBP 8241, 1, 134.3 mm TL, rio Indaid. LBP 10699, 2, 192.3-200.3 mm TL, rio
Jacu. LBP 11153, 5, 142.2-203.1 mm TL, rio Aguapei. LBP 14309, 3, 122.2-198.6 mm TL, rio Itaguaré
basin. LBP 14332, 1, 101.6 mm TL, Sertio da Barra do Una. LBP 14375, 2, 157.5-186.2 mm TL, unnamed
stream. LBP 14404, 1, 65.3 mm TL, unnamed stream. LBP 18468, 1, 139.3 mm TL, cérrego Bananeiras.
LBP 18482, 5, 43.6-101.9 mm TL, rio Taquari. LBP 19507, 1, 69.9 mm TL, ribeirdo da Quinta. LBP 20211,
1,58.1 mm TL, unnamed coastal stream. MNR] 28567, 1, 87.1 mm TL, rio Japara Mirim. MNR] 32126, 2,
57.0-130.0 mm TL, rio de Peixe Grande. MNR] 32289, 4, 80.1-139.8 mm TL, rio Sio Gongalo on Itabela
and Guaratinga road. MNRJ 40464, 1, 159.1 mm TL, CTR farm. MNRJ 43154, 1, 63.2 mm TL, rio Dona
Eugenia. MZUEL 7531, 1, 138.1-150.2 mm TL, rio D’'uma. MZUEL 7595, 1, 181.8 mm TL, rio Serrinha or
Serra Velha. MZUEL 8718, 3, 52.7-126.5 mm TL, rio Sio Jodo. MZUEL 8719, 1, 44.1 mm TL, rio Cubatio.
MZUEL 8720, 1, 75.5 mm TL, rio Furta Mare. MZUEL 8721, 1, 48.5 mm TL, rio Ipiranga. MZUEL 9245,
1, 118.2 mm TL, small stream near BR road. MZUEL 12485, 1, 157.3 mm TL, stream near Guaraquegaba.
MZUSP 80014, 4, 85.6—154.14 mm TL, Ribeira de Iguape. MZUSP 85915, 5, 80.4-147.8 mm TL, rio Tieté.
MZUSP 90374, 1, 152.4 mm TL, rio Trindade. MZUSP 100266, 26, 118.1-163.4 mm TL, rio Momuna.
MZUSP 101315, 7, 65.4-137.6 mm TL, Ribeira de Iguape. MZUSP 106526, 1, 136.5 mm TL, rio Tieté.
MZUSP 106775, 7, 108.6-213.1 mm TL, rio Tiete. MZUSP 115114, 1, CT, 147.2 mm TL, rio Perequé-
Mirim. USNM 218865, 8, 96.5-127.73 mm TL, small blackwater stream just south of Guarutuba. USNM
218865, 1, 126.5 mm TL, arroio Lindo. USNM 297933, 92 + 2 CS, 61.1-220.2 mm TL, unnamed blackwater
stream crossing road Sio Paulo at km 56, northwest of Cananeia. USNM 297939, 15, 49.4-110.1 mm TL,
rio da Praia near Guaratuba. Gymnotus refugio: MCP 49069, 2 paratypes, 179.6-201.1 mm TL, puddle in the
swam forest at Refugio de Vida Silvestre at Banhado dos Pachecos. UFRGS 9439, 2 paratypes, 81.7-115.4
mm TL, State park of Itapeva. UFRGS 10873, 1 paratype, 125.6 mm TL, puddle in rio Mampituba. UFRGS
13603, 1 paratype, 183.5 mm TL, unnamed stream on Ferraria farm. UFRGS 13607, 3 paratypes, 127.4-154.1
mm TL, arroio Carmelitas, near mouth of Laguna dos Patos. UFRGS 16371, 3 paratypes, 148.9-171.2 mm
TL, Reftgio de Vida Silvestre at Banhado dos Pachecos. UFRGS 20196, 2 paratypes, 114.6-160.7 mm TL,
arroio Carmelitas. UFRGS 20197, 2 paratypes, 185.3-204.5 mm TL, Reftigio da Vida Silvestre at Banhado
dos Pachecos. UFRGS 22709, 6 + 2 CS, 66.1-105.5 mm TL, arroio Carmelitas. MZUSP 118093, 1 + 1 CT
paratypes, 111.7-148.7 mm TL, creek in the former Ferraria farm. MCP 45832, 1, 34.1 mm TL, arroio
Corrientes. MCP 54115, 1, 63.9 mm TL, arroio Maria Ulghim, rio Camaqua.
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Gymmnotus (Gymnotus): Gymmnotus arapaima: INPA 9963, 5 paratypes, 109.7-148.5 mm TL, Parani Apari,
Brazil. INPA 13506, 1 paratype, 189.7 mm TL), rio Solimdes, Parani Apard, Brazil. Gymmnotus bahianus:
MNRJ 42284, 2, 145-196 mm TL, rio Formoso, Brazil. MZUSP 111256, 1, 171.0 mm TL, rio Gongogi,
Brazil. Gymnotus carapo: USNM 225276, 16, 70.0-142.0 mm TL, Dalbana creek mouth (Corantijn), Surinam.
USNM 225284, 10, 51.0-141.0 mm TL, Lana Creek, Surinam. Gymnotus chaviro: CAS 227893, 8 paratypes,
121.4-140.6 mm TL, quebrada dos y medio small terra firme stream, Ucayali, Peru. USNM 263880, 2,
178.5-191.7 mm TL, Reserva Natural de Tambopata, Madre de Dios, Peru. Gymnotus chimarrao: UFRGS
6772, 1 paratype, 176.9 mm TL, UFRGS 6774, 1 paratype, 173.4 mm TL, arroio Grande, rio Taquari basin,
Brazil. Gymnotus choco: CAS 72192, 141.4-164.8 mm TL, rio Sucio, Atrato basin, Colombia. Gymnotus cuia:
UFRGS 9790, 4 paratypes, 182.5-269.1 mm TL, UFRGS 23700, holotype, 186.7 mm TL, Lagoa Verde,
Parque Estadual de Itapui, Brazil. Gymnotus curupira: INPA 18381, 1 paratype, 118.4 mm TL, INPA 18382, 1
paratype, 142.6 mm TL, Lago Tefé, Brazil. Gymmnotus darwini: MNR] 42281, 6 paratypes, 79.9-156.1 mm TL,
MNR] 42283, 7 paratypes, 65.4-145.9 mm TL, rio Formoso, Reserva Biolégica de Saltinho, Brazil. Gymmnotus
diamantinensis: MCP 33057, 4, 76.0-111.0 mm TL, stream at road between Santa Terezinha and Iberé, Brazil.
MZUSP 45329, 1, 93.0 mm TL, rio Preto, Brazil. Gymmnotus eyra: AUM 23644, 1, 178.9 mm TL, INHS 37119,
3, 112.7-283.5 mm TL, rio Beni, rio Madeira drainage. Gymmnotus interruptus: MNR] 22923, 13, 92.7-179.3
mm TL, small stream under brigde, rio de Contas basin, Brazil. MZUSP 112050, 6, 29.1-133.7 mm TL,
rio Preto, tibutary of rio de Contas, Brazil. Gymmnotus mamiraua: INPA 4716, 4 paratypes, 180.5-187.9 mm
TL, Lago do Castanho, rio Solimdes drainage, Brazil. INPA 9962, 12 paratypes, 61.0-181.3 mm TL, Lago
Rato, Lake Mamiraua, Brazil. Gymnotus obscurus: MZUSP 60604, holotype, 206.2 mm TL, MZUSP 75153, 1
paratype, 165.8 mm TL, Lago Mamiraud, rio Solimdes basin, Brazil. Gymnotus pantanal: NUP 4184, 6, 131.7—
205.2 mm TL, riacho Caracu, rio Parand basin, Brazil. NUP 22545, 11, 104.4-251.2 mm TL, rio Piquiri,
Brazil. Gymnotus riberalta: USNM 264101, 2, 58.2-61.3 mm TL, Reserva Natural de Tambopata, Madre
de Dios, Peru. USNM 366210, 1, 146.5 mm TL, Parque Nacional Manu, Madre de Dios, Peru. Gymnotus
sylvius: MZUSP 83538, 2 paratypes, 260.0-301.0 mm TL, rio Ribeira de Iguape, Brazil. MZUSP 115441 (2,
190.0-203.0 mm TL), rio Cubatio de Cima, Brazil. Gymmnotus varzea: INPA 18423, 1 paratype, 145.8 mm TL,
rio Solimdes, Reserva da Vila Alencar, Brazil. INPA 18424, 1 paratype, 76.8 mm TL, rio Solimdes, Reserva
Mamirau4, Brazil.

Gymnotus (Lamontianus): Gymnotus anguillaris: UMMZ 190413, 3, 124.7-261.5 mm TL, Lawa river, Maka
Creek, Surinam. Gymmnotus arapiuns: MZUSP 115731, 2, 79.4-97.1 mm TL, stream tributary of rio Aripuani,
Mato Grosso, Brazil. Gymnotus aripuana: INPA 35846, 3, 157.2-215.3 mm TL, interflivio Purus-Madeira,
Careiro, Brazil. Gymmnotus cataniapo: AMNH 58650, 2 paratypes, 152.5-253.7 mm TL, AMNH 58668, 2
paratypes, 168.4-261.5 mm TL, rio Cataniapo, cafio Las Pavas, Venezuela. Gymmnotus pedanopterus: ANSP
135790, 5, 55.4-196.3 mm TL, rio Urbani, Venezuela. ANSP 141596, 43, 62.6-318.2 mm TL, isolated lagoon
in Jabillal, Venezuela. Gymnotus tiquie: ANSP 188903, 1 paratype, 167.7 mm TL, MZUSP 104507, 1, 169.9
mm TL, igarapé Espuma, rio Tiquié, Brazil.

Gymnotus (Tigre): Gymnotus esmeraldas: CAS 164103, 1, 233.8 mm TL, rio Blanco, rio Esmeraldas
drainage, Ecuador. USNM 288039, 1, 161.3 mm TL, Esmeraldas, Estero Sabalera, Ecuador. Gymnotus
henni: CAS 217162, 1 paratype, 145.6 mm TL, Valle de Cauca, rio San Juan drainage, Colombia. Gymnotus
inaequilabiatus: MLP 3353, 2, 349.0-358.0 mm TL, Misiones, Argentina. MLP 7085, 1, 244.0 mm TL, Santa
Fé, Argentina. Gymnotus tigre: USNM 177217, 1, 136.8 mm TL, rio Bobonaza, Ecuador. USNM 270691, 1,
157.9 mm TL, stream tributary of rio Pastaza, Ecuador.

Gymnotus (Tigrinus): Gymnotus coatesi: USNM 103827, 1, 123.7 mm TL, aquarium specimens from NZP.
USNM 190296, 1, 185.6 mm TL, Leticia, Colombia. Gymnotus coropinae: USNM 225278, 20, 34.8-133.1
mm TL, guyanese logging camp, Nickerie District, Surinam. USNM 225287, 25, 47.9-111.9 mm TL,
Corantinjin River, Surinam. Gymnotus javari: UMMZ 224596, 7 paratypes, 45.4-170.9 mm TL, Quebrada
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Carana, rio Javari, Loreto, Peru. USNM 330438, 5, 98.6-167.4 mm TL, South America. Gymmnotus jonast:
INPA 13508, 5 paratypes, 67.2—-81.2 mm TL, Lago Rato, rio Solimdes, Brazil. INPA 15830, 30 paratypes,
82.5-108.9 mm TL, rio Japurd, Parani Maiana, Brazil. Gymmnotus stenoleucus: ANSP 160218, 6, 61.1-113.1
mm TL, rio Parguaza, Venezuela. ANSP 162704, 4, 55.3-72.5 mm TL, rio Autana, Venezuela.

Gymmotus (Tijax): Gymnotus cylindricus: USNM 134701, 22, 151.0-235.0 mm TL, rio Hondo, Guatemala.
USNM 134702, 8, 154.0-210.0 mm TL, rio Lato, Guatemala. Gymmotus maculosus: ANSP 64611, 2, 135.0—
160.0 mm TL, Lake Amatitlan, Guatemala. USNM 134700, 49 paratypes, 135.0-182.0 mm TL, rio Buena
Vista, Guatemala. Gymmnotus panamensis: CAS 217109, 1 paratype, 202.0 mm TL, rio Cricamola, Panama.
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