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Abstract

A new species of the catfish genus Trichomycterus is described from the Rio Paraíba do Sul, south-eastern Brazil. This species ex-
hibits some morphological character states that are unique amongst congeners, including a robust opercle and a long interopercle 
with numerous odontodes (50–60 opercular and 90–100 interopercular), a black bar on the basal portion of the caudal fin and a dark 
brown flank with a well delimited dorsal yellow stripe. It also exhibits some morphological traits that are uncommon amongst con-
geners, such as the presence of nine pectoral-fin rays. The presence of a shallow hyomandibular outgrowth and a ventrally expanded 
pre-opercular ventral flap suggests that this species is closely related to T. melanopygius, T. pradensis and T. tete. The new species 
also differs from T. melanopygius, T. pradensis and T. tete by having an emarginate caudal fin and a single median supra-orbital pore 
S6. Anecdotal evidence suggests that T. largoperculatus and T. pradensis have migratory habits, a condition not previously reported 
for eastern South American trichomycterines.
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Introduction

The Trichomycterinae, one of the eight subfamilies of the 
Neotropical catfish family Trichomycteridae, compris-
es a diversified group with most species inhabiting swift 
freshwater environments between southern Central Amer-
ica and southern South America (Katz et al. 2018). Tax-
onomy of the Trichomycterinae has, for long time, been 
considered particularly problematic due to the traditional 
non-monophyletic delimitation of the most diverse tricho-
mycterine genus Trichomycterus Valenciennes, 1832 
(Costa 1992; Costa and Bockmann 1993; de Pinna 1998). 
Recent studies, using molecular evidence, have consis-
tently indicated that different lineages involving over 150 
species, formally placed in Trichomycterus, are closer to 
distinct trichomycterine genera, corroborating the former 

view about the paraphyletic nature of Trichomycterus 
(Ochoa et al. 2017; Katz et al. 2018; Costa et al. 2021a, 
2021b). This problem was tentatively solved, by restrict-
ing Trichomycterus (hereafter Trichomycterus s.s. [sensu 
stricto]), to a clade including the type species of the genus, 
T. nigricans Valenciennes, 1832, sister to a clade contain-
ing Cambeva Katz, Barbosa, Mattos & Costa, 2018 and 
Scleronema Eigenmann, 1917 (Katz et al. 2018). Tricho-
mycterus s.s. comprises 60 valid species distributed be-
tween the Rio de Contas, in north-eastern Brazil and rivers 
draining the Baía de Paranaguá in southern Brazil (Costa 
2021). However, the greatest species diversity is concen-
trated in the area of the Atlantic Forest of south-eastern 
Brazil comprising the Rio Paraiba do Sul Basin and adja-
cent smaller coastal river basins, with a total of 25 valid 
species (e.g. Costa et al. 2020a, b; Vilardo et al. 2020).
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Species of Trichomycterus from the Rio Paraíba do 
Sul and adjacent coastal basins have been studied and de-
scribed since the nineteenth century (Valenciennes 1832; 
Boulenger 1896; Eigenmann and Eigenmann 1889) and 
sporadic studies in the first half of the twentieth centu-
ry recorded some new species (Miranda-Ribeiro 1906; 
Eigenmann 1917, 1918; Miranda-Ribeiro 1943, 1949). 
However, the great species diversity of this region was 
revealed only after 1992, following intensive efforts to 
sample small, swift riverine habitats (Costa 1992; Barbo-
sa and Costa 2003, 2008, 2010a, b, 2012a, b; Lima and 
Costa 2004; Lima et al. 2008; Costa et al. 2020b; Vilardo 
et al. 2020).

This study focuses on a new species collected over 10 
years ago in the main channel of the Rio Paraiba do Sul, 
noteworthy by exhibiting a distinctive colour pattern and 
some unique osteological features amongst eastern South 
American trichomycterines. Equally remarkable is the re-
port of upstream migration during the collection, which 
is new for eastern South American trichomycterines. Due 
to the peculiar combination of morphological character 
states exhibited by the new species, making its phyloge-
netic positioning uncertain amongst trichomycterines, a 
formal description was not made before the conclusion 
of deeper phylogenetic studies on trichomycterines from 
eastern South America (Katz et al. 2018; Costa 2021). 
Herein, we provide a formal description for the new spe-
cies and discuss morphological variation considered rele-
vant for its phylogenetic positioning, as well as migration 
in trichomycterines.

Material and methods

Morphometric and meristic data were taken following 
Costa (1992), with modifications proposed by Costa et 
al. (2020a); measurements are presented as percentage 
of standard length (SL), except for those related to head 
morphology, which are expressed as percentage of head 
length. Fin-ray counts include all elements; following 
Bockmann and Sazima (2004), in descriptions, lower case 
roman numerals indicate unsegmented unbranched rays, 
upper case numerals indicate segmented unbranched rays 
and Arabic numerals indicate segmented branched rays. 
Vertebra counts do not include Weberian apparatus ver-
tebrae and the compound caudal centrum was counted as 
a single element. Specimens were cleared and stained for 
bone and cartilage (C&S in lists of specimens) follow-
ing Taylor and Van Dyke (1985); osteological characters 
included in the description are those belonging to struc-
tures that have informative variability amongst conge-
ners (Costa et al. 2020a, b), including the mesethmoidal 
region, suspensorium, opercular apparatus and branchi-
al arches. Terminology for bones is according to Costa 
(2021). Osteological illustrations were made using a ste-
reomicroscope Zeiss Stemi SV 6 with camera lucida. Ce-
phalic latero-sensory system terminology follows Arra-
tia and Huaquin (1995), with modifications proposed by 

Bockmann et al. (2004). Specimens are deposited in the 
ichthyological collection of the Institute of Biology of the 
Federal University of Rio de Janeiro, Rio de Janeiro City 
and in the Centre of Agrarian and Environmental Scienc-
es, Federal University of Maranhão, Chapadinha (CIC-
CAA). Comparative material is listed in Costa (2021). 
Geographical names follow Portuguese terms used in the 
region, thus avoiding common errors or generalisations 
when translating them to English, besides making it easi-
er to find them in the field.

Results
Trichomycterus largoperculatus sp. nov.
http://zoobank.org/A5F16812-88EC-49FA-92CC-78E85C176A86
Figs 1–4, Table 1

Holotype. UFRJ 6987, 77.8 mm SL; Brazil: Estado do Rio 
de Janeiro: Município de Além Paraíba: Rio Paraíba do Sul 
just below Ilha dos Pombos Dam, 21°50'36"S, 42°34'46"W, 
about 105 m a.s.l.; L. P. Bastos, 10 March 2009.

Paratypes. UFRJ 6988, 7, 35.2–91.5 mm SL; UFRJ 
6989, 3 (C&S), 55.7–46.2 mm SL; CICCAA 02695, 2, 
50.7–51.3 mm SL; all collected with holotype.

Diagnosis. Trichomycterus largoperculatus is distin-
guished from all species of Trichomycterus s.s. by having 
more opercular odontodes (48–62 vs. 11–31), more in-
teropercular odontodes (92–100 vs. 23–72) and a unique 
colour pattern consisting of a dark brown flank with a 
longitudinal pale yellow stripe on its dorsal portion (vs. 
never a similar colour pattern) and the presence of a black 
bar on the basal portion of the caudal fin (vs. absence).

Description. Morphometric data are in Table 1. Body 
moderately slender, subcylindrical and slightly depressed 
anteriorly, compressed posteriorly. Greatest body depth 

Table 1. Morphometric data of Trichomycterus largoperculatus 
sp. nov.

Holotype Paratypes (n = 8)
Standard length (mm) 77.8 46.6–91.5
Percentage of standard length

Body depth 16.4 14.3–17.5
Caudal peduncle depth 11.2 9.6–11.4
Body width 9.2 9.6–14.7
Caudal peduncle width 3.9 3.1–4.4
Pre-dorsal length 60.4 58.0–62.9
Pre-pelvic length 53.5 53.3–58.1
Dorsal-fin base length 13.6 11.9–13.4
Anal-fin base length 8.7 8.9–10.4
Caudal-fin length 16.7 15.0–16.8
Pectoral-fin length 15.5 13.8–17.0
Pelvic-fin length 11.5 10.7–12.9
Head length 21.9 21.9–25.1

Percentage of head length
Head depth 45.2 42.4–48.5
Head width 81.8 73.9–83.6
Snout length 48.4 42.1–45.9
Interorbital length 24.3 21.6–28.3
Pre-orbital length 15.8 13.2–16.4
Eye diameter 11.7 12.2–16.1

http://zoobank.org/A5F16812-88EC-49FA-92CC-78E85C176A86
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at vertical just anterior to pelvic fin base. Dorsal profile 
of head and trunk slightly convex, approximately straight 
on caudal peduncle; ventral profile straight to slight-
ly convex between lower jaw and end of anal-fin base, 
straight on caudal peduncle. Anus and urogenital papil-
la at vertical through middle portion of dorsal-fin base. 
Head trapezoidal in dorsal view. Anterior profile of snout 
slightly convex in dorsal view. Eye relatively large, dor-
sally positioned in head. Minute skin papillae on ventral 
surface of head. Posterior nostril located nearer anterior 
nostril than orbital rim. Tip of maxillary and rictal barbels 
reaching anterior part of interopercular patch of odon-
todes; tip of nasal barbel reaching posterior part of orbit. 
Mouth subterminal. Jaw teeth pointed; premaxillary teeth 
55–58, slightly curved, arranged in 5 irregular rows; den-
tary teeth 53–56, slightly curved backwards, irregularly 
arranged, more concentrated near symphysis. Branchial 
membrane attached to isthmus only at its anterior point. 
Branchiostegal rays 7.

Dorsal and anal fins subtriangular; total dorsal-fin rays 
13 (iv + II + 7), total anal-fin rays 11 (iv + II + 5); anal-

fin origin posterior to dorsal-fin base. Dorsal-fin origin at 
vertical through centrum of 16th or 17th vertebra; anal-fin 
origin at vertical between centrum of 22nd or 23rd vertebra. 
Pectoral fin subtriangular in dorsal view, posterior margin 
slightly convex, first pectoral-fin ray terminating in fila-
ment, its length about 20% of pectoral-fin length without 
filament; total pectoral-fin rays 9 (I + 8). Pelvic fin trun-
cate, its posterior extremity reaching urogenital papilla; 
pelvic-fin bases medially separated by interspace about 
half-length pelvic-fin base; total pelvic-fin rays 5 (I + 4). 
Caudal fin emarginated, upper and lower corners rounded 
to slightly pointed; total principal caudal-fin rays 13 (I + 
11 + I), total dorsal procurrent rays 18–22 (xvii–xxi + I), 
total ventral procurrent rays 14–16 (xiii–xv + I). Verte-
brae 35 or 36. Ribs 11 or 12. Two dorsal hypural plates, 
corresponding to hypurals 4 + 5 and 3, respectively; sin-
gle ventral hypural plate corresponding to hypurals 1 and 
2 and parhypural.

Laterosensory system (Fig. 2). Supraorbital sensory 
canal continuous, posteriorly connected to posterior sec-
tion of infra-orbital canal. Supra-orbital sensory canal 

Figure 1. Trichomycterus largoperculatus sp. nov., UFRJ 6987, holotype, 77.8 mm SL: A. Left lateral view; B. Dorsal view; 
C. Ventral view.
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with 2 paired pores, s1, adjacent to medial margin of an-
terior nostril and s3, adjacent and just posterior to medial 
margin of posterior nostril; supra-orbital pore s6 single, 
on centre of head, at transverse line through posterior half 
of orbit. Infra-orbital sensory canal arranged in 2 seg-
ments, each with two pores; anterior segment with pore 
i1, at transverse line through anterior nostril and pore i3, 
at transverse line just anterior to posterior nostril; pos-
terior segment with pore i10, adjacent to ventral margin 

of orbit and pore i11, posterior to orbit. Postorbital canal 
with 2 pores: po1, at vertical line above posterior portion 
of interopercular patch of odontodes and po2, at vertical 
line above posterior portion of opercular patch of odon-
todes. Lateral line of body short, with 2 pores, posteri-
or-most pore at vertical just posterior to pectoral-fin base.

Mesethmoidal region and adjacent structures 
(Fig.  4A). Anterior margin of mesethmoid nearly 
straight, mesethmoid cornu robust, subcylindrical, tip 

Figure 2. Head of Trichomycterus largoperculatus sp. nov., UFRJ 6987, holotype, 77.8 mm SL: A. Dorsal view; B. Left lateral view.
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rounded. Antorbital and sesamoid supra-orbital narrow, 
rod-like, sesamoid supra-orbital longer, its length about 
2.5 times antorbital length. Premaxilla sub-rectangular in 
dorsal view. Maxilla boomerang-shaped, slender, about 
equal premaxilla in length, slightly curved, with minute 
posterior process. Autopalatine sub-rectangular in dorsal 
view when excluding posterolateral process, narrow, its 
shortest width about half autopalatine length, lateral and 
medial margins slightly concave; latero-posterior process 
of autopalatine subtriangular, long, its length about two 
thirds of autopalatine length.

Jaw suspensorium and opercular apparatus (Fig. 4B). 
Metapterygoid trapezoidal, slightly longer than deep. 
Quadrate robust, dorsoposterior outgrowth continuous to 
hyomandibular outgrowth. Hyomandibula long, anterior 
outgrow shallow, slightly concave; postero-dorsal pro-
cess of hyomandibula pointed. Opercle robust; opercular 
odontodes 48–62; odontodes pointed, arranged in irreg-
ular transverse rows; odontode patch depth about half 
opercle length; dorsal process of opercle short and blunt, 
about 2.5 times interopercular odontode patch length. In-
teropercle long, about three fourths hyomandibula length, 
with 92–100 odontodes; odontodes pointed, arranged in 
irregular longitudinal rows; dorsal interopercular process 
with deep anterior concavity. Pre-opercle compact, with 
expanded ventral flap.

Branchial arches (Fig. 4C). Basibranchial 2 and 3 sub-
cylindrical, approximately equal in length, basibranchial 
2 wider anteriorly; basibranchial 4 cartilage sub-pentag-
onal, longer than wide. Hypobranchial 1 subcylindrical, 
slightly widening at its distal tip; hypobranchial 2 and 3 
subtriangular, anterior portion well-ossified. Ceratobran-
chial 1 broad in its proximal portion, gradually narrowing 

to its distal tip; ceratobranchials 2 and 3 widened in their 
middle portion, ceratobranchial 3 with deep concavity 
on posterior margin of basal portion; ceratobranchial 4 
sub-rectangular, slightly narrowing proximally; accesso-
ry cartilage of ceratobranchial 4 minute; ceratobranchial 
5 sub-rectangular, slightly curved, narrower than cerato-
branchial 4; medial-proximal portion of ceratobranchial 
5 bearing 24–26 small, slightly curved, conical teeth. 
Epibranchial 1 slender, with well-developed anterior un-
cinate process and minute posterior process; epibranchi-
al 2 slender, with rudimentary anterior uncinate process; 
epibranchial 3 slender, with well developed, curved pos-
terior uncinate process; epibranchial 4 broad, sub-rectan-
gular. Pharyngobranchial 3 short, subcylindrical; pharyn-
gobranchial 4 long, bearing broad dentigerous plate with 
22–28 fang-shaped teeth.

Colouration in alcohol. Flank dark brown with longi-
tudinal pale yellow stripe on dorsal portion, ventral portion 
yellowish white; in juveniles and most adult specimens 
(Fig. 3B), highly contrasting dark and lighter flank zones; 
in some specimens, including holotype (Fig. 1), dark zone 
paler and not expanding on venter and on pale yellow 
stripe, in some others, dark zone intensively pigmented, 
pale yellow stripe faint (Fig. 3A). Dorsal surface of head 
and trunk brown, ventral surface yellowish-white. Side of 
head brown, with unpigmented area on cheek at vertical 
line just anterior to orbit; dark chromatophores more con-
centrated between and around nostrils. Maxillary and ric-
tal barbels pale yellow, nasal barbel pale yellow, posterior 
margin dark brown. Opercular and interopercular patches 
of odontodes pale yellow, posterior margin of opercle dark 
grey to black. Unpaired fins yellowish-white; dark brown 
chromatophores concentrated on basal portion of dorsal 

Figure 3. Trichomycterus largoperculatus sp. nov., left lateral view: A. UFRJ 6988, paratype, 70.0 mm SL; B. UFRJ 6988, paratype, 
49.0 mm SL.
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fin, forming diffuse brown area; horizontally elongated 
brown spot on caudal fin base and black bar on basal por-
tion, almost inconspicuous in some specimens. Paired fins 
pale yellow, basal portion of pectoral fin dark brown.

Colouration in life. Not recorded.
Distribution. Trichomycterus largoperculatus is 

known only from the type locality, in the middle Rio 
Paraíba do Sul, south-eastern Brazil (Fig. 5). Specimens of 
the type series were collected while they were migrating 
upstream, just below Ilha dos Pombos hydroelectric dam.

Etymology. From the Latin, the name largoperculatus 
(with large opercle) refers to the broad opercular odon-
tode patch resulted from the high number of odontodes 
(48–62) (Fig. 4B), a unique condition amongst congeners.

Discussion
Comparative morphology

Two conspicuous apomorphic conditions of the external 
morphology of T. largoperculatus include the presence 
of an emarginate caudal fin and nine pectoral-fin rays. 
Although these conditions may be present in different 
trichomycterine lineages, the occurrence of these mor-
phological character states is uncommon amongst eastern 
South American trichomycterines. In the over 40 species 
included in the clade comprising Cambeva and Sclerone-
ma, which is sister to Trichomycterus s.s., the caudal fin 
is always truncate or subtruncate and there are eight rays 
or less in the pectoral fin, never nine (Costa et al. 2020a). 
According to Costa et al. (2020a), an apomorphic concave 
posterior margin of the caudal fin yielding an emarginate 
shape, is synapomorphic for species of the T. nigricans 
group (subgenus Trichomycterus), but an emarginate cau-
dal fin is also present in T. astromycterus Reis, de Pinna 
& Pessali, 2020, a species with uncertain phylogenetic 

position (Reis et al. 2020; Costa 2021). The T. nigricans 
group is a clade highly supported by molecular data (Cos-
ta et al. 2020b), comprising T. caipora Lima, Lazzarotto & 
Costa, 2008, T. immaculatus (Eigenmann & Eigenmann, 
1889), T. nigricans and T. santaeritae (Eigenmann, 1918) 
Interestingly, all of these four species also possess nine 
pectoral-fin rays, considered to be another synapomorphy 
for the T. nigricans group (Costa et al. 2020a), although 
independently occurring in T. giganteus Lima & Costa, 
2004 of the subgenus Megacambeva Costa, 2021 and 
T.  pradensis Sarmento-Soares, Martins-Pinheiro, Aran-
da & Chamon, 2005 of the subgenus Psammocambeva 
Costa, 2021 (Costa et al. 2020a, b; Costa 2021). There-
fore, the combination of an emarginate caudal fin and 
nine pectoral-fin rays would suggest that T. largopercula-
tus is a member of the T. nigricans group, although these 
apomorphic conditions are not exclusive of the group, 
as well as two other congeners not closely related to the 
T. nigricans group. On the other hand, the T. nigricans 
group was also diagnosed by the apomorphic presence 
of a pronounced posterior process in the maxilla (Costa 
et al. 2020a: fig. 2A, D and G; Costa 2021), which is not 
present in T. largoperculatus (Fig. 4A). Therefore, con-
sidering these conflicting character states, it would not be 
possible to unambiguously assign T. largoperculatus to 
the T. nigricans group of the subgenus Trichomycterus.

Trichomycterus largoperculatus has a long maxilla that 
is conspicuously longer than the premaxilla (Fig. 4A). This 
character state was considered the only apomorphic condi-
tion diagnosing the subgenus Psammocambeva, but inde-
pendently occurring in T. santaeritae of the T. nigricans 
group (Costa et al. 2020a; Costa 2021); therefore, not useful 
to place T. largoperculatus in this subgenus. On the other 
hand, T. largoperculatus shares two apomorphic character 
states, first described by Costa (2021: fig. 3C), with three 
species of Psammocambeva from eastern Brazil (Fig. 5), 
T. melanopygius Reis, dos Santos, Britto, Volpi & de Pinna, 

Figure 4. Osteological structures of Trichomycterus largoperculatus: A. Mesethmoidal region and adjacent structures, middle and 
left portion, dorsal view; B. Left jaw suspensorium and opercular apparatus, lateral view; C. Middle and left portion of brachial 
arches, ventral view of dorsal elements on left, dorsal view of ventral elements on right. Abbreviations: ac4, accessory cartilage 
basibranchial 4; b2–3, basibranchials 2–3; bc4, cartilaginous basibranchial 4; c1–5, ceratobranchials 1–5; e1–4, epibranchials 1–4; 
epf, expanded pre-opercular ventral flap; p3, pharyngobranchial 3; h1–3, hypobranchials 1–3; hog, hyomandibular outgrowth; pt4, 
pharyngobranchial 4 tooth-plate. Larger stippling represents cartilages.
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2020, T. pradensis Sarmento-Soares, Martins-Pinheiro, 
Aranda & Chamon, 2005 and T. tete Barbosa & Costa, 2011, 
that do not occur in other species of Trichomycterus s.s.: the 
presence of a shallow anterior outgrowth of the hyomandib-
ula and an expanded ventral pre-opercular flap (Fig. 4B). 
Besides the unique morphological character states listed in 
the diagnosis (see also discussion below), T. largopercu-
latus also differs from T. melanopygius, T. pradensis and 
T. tete by having an emarginate caudal fin (vs. subtruncate) 
and a single median supra-orbital pore S6 (vs. paired). In-
terestingly, some anecdotal evidence suggests that T. lar-
goperculatus and T. pradensis have migratory habits (see 
discussion below), a condition not previously reported to 
occur in other species of Trichomycterus s.s. and the closely 
related genera Cambeva and Scleronema, suggesting its be-
ing a derived biological condition shared by these species.

Some morphological character states, here recorded as 
diagnostic for T. largoperculatus, are interpreted as auta-
pomorphies. Firstly, in this species, the opercular and in-
teropercular patches of odontodes are broad, with numerous 
odontodes. There are about 50–60 opercular and 90–100 
interopercular odontodes, thus greatly surpassing the maxi-
mum of about 30 opercular and 70 interopercular odontodes 
in all other species of Trichomycterus s.s., as well as in all 
species of its sister group, the clade containing Cambeva and 
Scleronema. Secondly, no other trichomycterid has a flank 
colour pattern consisting of a dark brown flank crossed by 

a dorsal yellow stripe like that present in T. largoperculatus 
(Figs 1 and 3). Species of the subgenus Paracambeva Costa, 
2021 may have a colour pattern superficially similar to that 
in T. largoperculatus. They have a yellow flank with a dark 
brown to black stripe on the flank mid-line in juveniles that 
is substituted by a diffuse dark brown zone on the flank mid-
line and another on dorsum, resting a yellow unpigmented 
longitudinal zone on the dorsal part of the flank (Costa and 
Katz 2021). This pattern differs from the colour pattern of T. 
largoperculatus, in which both juveniles and adults have a 
dark brown ground colouration with a well-delimited dor-
sal yellow stripe on the body side (Fig. 3B), indicating that 
these colour patterns are not homologous. Finally, T.  lar-
goperculatus has a black bar on the basal portion of the cau-
dal fin, which is not present in any species of the genus. In 
T. caudofasciatus Alencar & Costa, 2004, for example, there 
are four vertical zones of chromatophores on the caudal fin, 
producing a colour pattern of faint grey bars (Alencar and 
Costa 2004: fig. 2), greatly differing from the black bar on 
the basal portion of the fin occurring in T. largoperculatus 
that is conspicuous in most specimens (Fig. 3).

Migration in trichomycterine catfishes

The type series of T. largoperculatus was collected while 
fish were migrating upstream along the Rio Paraíba do 

Figure 5. Map of geographical distribution of Trichomycterus largoperculatus sp. nov. and closely related species.
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Sul main channel (V. Abilhoa, pers. com.). Although 
migration for feeding, reproduction and spawning is a 
common feature amongst large species of Neotropical 
pimelodid catfishes (e.g. Barthem et al. 2017), literature 
reports on migration of trichomycterids are restricted to 
a detailed record of massive juvenile upstream migration 
of a species of Trichomycterus sensu lato, T. barbouri 
(Eigenmann, 1911), in the Río Beni, Bolivian Amazon, 
by Miranda-Chumacero et al. (2015). In eastern South 
America, both juvenile and adults of all class sizes of 
Trichomycterus s.s. are commonly found at the same 
place, thus excluding occurrence of long range migra-
tions for most species. For example, in the upper Rio Pre-
to drainage, Rio Paraiba do Sul Basin, where one of us 
(WJEMC) has conducted regular field studies for about 
four decades, both adults in all reproductive stages of 
T. albinotatus Costa, 1992, T. auroguttatus Costa, 1992 
and T. mirissumba have been collected at the same place 
and time as small juveniles about 20 mm of total length.

The only exception amongst trichomycterines from 
eastern South America river basins was observed during 
field studies on February 2014, when hundreds of speci-
mens of T. pradensis, about 20 mm of total length, were 
seen forming a continuous upstream flow in the lower 
Rio Jucuruçu (16°23'34"S, 39°17'09"W), eastern Brazil, 
just about 25 km from the sea (WJEMC, pers. obs.), thus 
contrasting with larger specimens, between about 40 and 
110 mm SL that were only found in the upper section of 
the basin (Sarmento-Soares et al. 2005). This upstream 
flow was recorded during a collecting stop of about one 
and a half hours and it was continuous and intense during 
all the time, characterising a migratory movement. How-
ever, whereas it is not possible to understand the whole 
migration cycle based only on this record, the existence 
of numerous juvenile specimens migrating upstream in 
a region where large adults are absent, highly suggests a 
migratory flow. The occurrence of juveniles actively and 
continuously swimming upstream in a lower altitude re-
gion where adults are not present and were not recorded 
in previous studies (Sarmento-Soares et al. 2005) is simi-
lar to that described for T. barbouri in the Bolivian Ama-
zon and consistent with the hypothesis by Miranda-Chu-
macero et al. (2015) that reproduction occurs in upper 
areas and eggs are released into the flood, thus reaching 
lower areas. Further field research is needed to determine 
if migration is a widespread phenomenon amongst tricho-
mycterines of eastern and south-eastern Brazil or if it is 
limited to some lineages including at least T. largopercu-
latus and T. pradensis.

Acknowledgements

Special thanks are due to Vinicius Abilhoa for donating 
specimens of the new species for study. Thanks are also 
due to Donald Taphorn, Heok Hee Ng and Paulo Andreas 
Buckup for suggestions and criticisms. This work was 
supported by Conselho Nacional de Desenvolvimento 

Científico e Tecnológico (CNPq; grant 304755/2020-6 to 
WJEMC) and Fundação Carlos Chagas Filho de Amparo 
à Pesquisa do Estado do Rio de Janeiro (FAPERJ; grant 
E-26/202.005/2020 to AMK and E-26/201.213/2021 to 
WJEMC). This study was also supported by CAPES (Co-
ordenação de Aperfeiçoamento de Pessoal de Nível Supe-
rior, Finance Code 001) through Programa de Pós-Grad-
uação em: Biodiversidade e Biologia Evolutiva /UFRJ; 
Genética/UFRJ; and Zoologia, Museu Nacional/UFRJ.

References

Alencar AR, Costa WJEM (2004) Description of two new species 
of the catfish genus Trichomycterus from southeastern Brazil 
(Siluriformes: Trichomycteridae). Zootaxa 744: 1–8. https://doi.
org/10.11646/zootaxa.744.1.1

Arratia G, Huaquin L (1995) Morphology of the lateral line system and 
of the skin of diplomystid and certain primitive loricarioid catfishes 
and systematic and ecological considerations. Bonner Zoologische 
Monographien 36: 1–110.

Barbosa MA, Costa WJEM (2003) Trichomycterus potschi (Silurifor
mes: Loricarioidei): a new trichomycterid catfish from coastal 
streams of southeastern Brazil. Ichthyological Exploration of Fresh-
waters 14: 281–287.

Barbosa MA, Costa WJEM (2008) Description of a new species of cat-
fish from the upper Rio Paraíba do Sul Basin, south-eastern Brazil 
(Teleostei: Siluriformes: Trichomycteridae) and re-description of 
Trichomycterus itatiayae. Aqua International Journal of Ichthyology 
14: 175–186.

Barbosa MA, Costa WJEM (2010a) Seven new species of the catfish 
genus Trichomycterus (Teleostei: Siluriformes: Trichomycteridae) 
from southeastern Brazil and re-description of T. brasiliensis. 
Ichthyological Exploration of Freshwaters 21: 97–122.

Barbosa MA, Costa WJEM (2010b) Description of a new species 
of the catfish genus Trichomycterus (Teleostei: Siluriformes: 
Trichomycteridae) from the Rio Paraíba do Sul Basin, southeastern 
Brazil. Vertebrate Zoology 60: 193–197.

Barbosa MA, Costa WJEM (2012a) Trichomycterus macrophthalmus 
(Teleostei: Siluriformes: Trichomycteridae), a new species of catfish 
from the Rio Paraiba do Sul Basin, southeastern Brazil. Vertebrate 
Zoology 62: 79–82.

Barbosa MA, Costa WJEM (2012b) Trichomycterus puriventris 
(Teleostei: Siluriformes: Trichomycteridae), a new species of catfish 
from the Rio Paraiba do Sul Basin, southeastern Brazil. Vertebrate 
Zoology 62: 155–160.

Barthem RB, Goulding M, Leite RG, Cañas C, Forsberg B, Venticinque 
E, Petry P, Ribero MLB, Chuctaya J, Mercado A (2017) Goliath 
catfish spawning in the far western Amazon confirmed by the dis-
tribution of mature adults, drifting larvae and migrating juveniles. 
Scientific Reports 7: e41784. https://doi.org/10.1038/srep41784

Bockmann FA, Casatti L, de Pinna MCC (2004) A new species of 
trichomycterid catfish from the Rio Paranapanema, southeastern 
Brazil (Teleostei; Siluriformes), with comments on the phylogeny of 
the family. Ichthyological Exploration of Freshwaters 15: 225–242.

Bockmann FA, Sazima I (2004) Trichomycterus maracaya, a 
new catfish from the upper Rio Paraná, southeastern Brazil 
(Siluriformes: Trichomycteridae), with notes on the T. brasiliensis 

https://doi.org/10.11646/zootaxa.744.1.1
https://doi.org/10.11646/zootaxa.744.1.1
https://doi.org/10.1038/srep41784


Zoosyst. Evol. 98 (1) 2022, 13–21

zse.pensoft.net

21

species-complex. Neotropical Ichthyology 2: 61–74. https://doi.
org/10.1590/S1679-62252004000200003

Boulenger GA (1896) Description of a new siluroid fish from the Organ 
Mountains, Brazil. Annals and Magazine of Natural History (Ser. 6), 
18(104): 154. https://doi.org/10.1080/00222939608680428

Costa WJEM (1992) Description de huit nouvelles espèces du genre 
Trichomycterus (Siluriformes: Trichomycteridae), du Brésil orien-
tal. Revue française d’Aquariologie et Herpetologie 18: 101–110.

Costa WJEM (2021) Comparative osteology, phylogeny and classifi-
cation of the eastern South American catfish genus Trichomycterus 
(Siluriformes: Trichomycteridae). Taxonomy 1: 160–191. https://
doi.org/10.3390/taxonomy1020013

Costa WJEM, Bockmann FA (1993) Un nouveau genre néotropical de la 
famille des Trichomycteridae (Siluriformes: Loricarioidei). Revue 
française d’Aquariologie et Herpetologie 20: 43–46.

Costa WJEM, Katz AM (2021) Integrative taxonomy supports high spe-
cies diversity of south-eastern Brazilian mountain catfishes of the 
T.  reinhardti group (Siluriformes: Trichomycteridae). Systematics 
and Biodiversity 19: 601–621. https://doi.org/10.1080/14772000.2
021.1900947

Costa WJEM, Katz AM, Mattos JLO, Amorim PF, Mesquita BO, Vilar-
do PJ, Barbosa MA (2020a) Historical review and redescription of 
three poorly known species of the catfish genus Trichomycterus 
from south-eastern Brazil (Siluriformes: Trichomycteridae). Journal 
of Natural History 53: 2905–2928. https://doi.org/10.1080/0022293
3.2020.1752406

Costa WJEM, Mattos JLO, Amorim PF, Vilardo PJ, Katz AM (2020b) 
Relationships of a new species support multiple origin of melanism 
in Trichomycterus from the Atlantic Forest of south-eastern Brazil 
(Siluriformes: Trichomycteridae). Zoologischer Anzeiger 288: 74–
83. https://doi.org/10.1016/j.jcz.2020.07.004

Costa WJEM, Mattos JLO, Katz AM (2021) Two new catfish 
species from central Brazil comprising a new clade supported by 
molecular phylogeny and comparative osteology (Siluriformes: 
Trichomycteridae). Zoologischer Anzeiger 293: 124–137. https://
doi.org/10.1016/j.jcz.2021.05.008

Costa WJEM, Mattos JLO, Katz AM (2021b) Phylogenetic position of 
Trichomycterus payaya and examination of osteological characters 
diagnosing the Neotropical catfish genus Ituglanis (Siluriformes: 
Trichomycteridae). Zoological Studies 60: 43. [12 pp.]

De Pinna MCC (1998) Phylogenetic relationships of neotropical 
Siluriformes (Teleostei: Ostariophysi): Historical overview and 
synthesis of hypotheses. In: Malabarba LR, Reis RE, Vari RP, 
Lucena ZMS, Lucena CAS (Eds) Phylogeny and Classification of 
Neotropical Fishes. Edipucrs, Porto Alegre, 279–330.

Eigenmann CH (1917) Descriptions of sixteen new species of Pygidii-
dae. Proceedings of the American Philosophical Society 56: 690–703.

Eigenmann CH (1918) The Pygidiidae, a family of South American cat-
fishes. Memoirs of the Carnegie Museum 7: 259–398. https://doi.
org/10.5962/bhl.title.43951

Eigenmann CH, Eigenmann RS (1889) Preliminary notes on South 
American Nematognathi, II. Proceedings of the California Acad-
emy of Sciences (series 2) 2: 28–56. https://doi.org/10.5962/bhl.
part.3477

Katz AM, Barbosa MA, Mattos JLO, Costa WJEM (2018) Multigene 
analysis of the catfish genus Trichomycterus and description 
of a new South American trichomycterine genus (Siluriformes, 
Trichomycteridae). Zoosystematics and Evolution 94: 557–566. 
https://doi.org/10.3897/zse.94.29872

Lima SMQ, Costa WJEM (2004) Trichomycterus giganteus 
(Siluriformes: Loricarioidea: Trichomycteridae): a new catfish 
from the Rio Guandu Basin, southeastern Brazil. Zootaxa 761: 1–6. 
https://doi.org/10.11646/zootaxa.761.1.1

Lima SMQ, Lazzarotto H, Costa WJEM (2008) A new species of 
Trichomycterus (Siluriformes: Trichomycteridae) from lagoa Feia 
drainage, southeastern Brazil. Neotropical Ichthyology 6: 315–322. 
https://doi.org/10.1590/S1679-62252008000300004

Miranda-Chumacero G, Álvarez G, Luna V, Wallace RB, Painter L 
(2015) First observations on annual massive upstream migration of 
juvenile catfish Trichomycterus in an Amazonian River. Environ-
mental Biology of Fishes 98: 1913–1926. https://doi.org/10.1007/
s10641-015-0407-3

Miranda Ribeiro A (1906) Vertebrados do Itatiaya (Peixes, Serpentes, 
Saurios, Aves e Mammiferos), resultados de excursões do Sr. Car-
los Moreira, Assistente da Secção de Zoologia do Museu Nacional. 
Arquivos do Museu Nacional 13: 165–190. [pls. 1–3]

Miranda Ribeiro P (1943) Dois novos Pigidídeos Brasileiros 
(Pisces-Pygidiidae). Boletim Museu Nacional 9: 1–3.

Miranda Ribeiro P (1949) Duas novas espécies de peixes na coleção ic-
tiológica do Museu Nacional (Pisces, Callichthyidae et Pygidiidae). 
Revista Brasileira de Biologia 9: 143–145.

Ochoa LE, Roxo FF, DoNascimiento C, Sabaj MH, Datovo A, Alfa-
ro M, Oliveira C (2017a) Multilocus analysis of the catfish family 
Trichomycteridae (Teleostei: Ostariophysi: Siluriformes) support-
ing a monophyletic Trichomycterinae. Molecular Phylogenetics and 
Evolution 115: 71–81. https://doi.org/10.1016/j.ympev.2017.07.007

Reis VJC, de Pinna MCC, Pessali TC (2020) A new species of Tricho-
mycterus Valenciennes, 1832 (Trichomycteridae: Siluriformes) from 
the Rio Doce drainage with remarkable similarities with Bullockia 
and a CT-scan survey. Journal of Fish Biology 95: 918–931. https://
doi.org/10.1111/jfb.14089

Sarmento-Soares LM, Martins-Pinheiro RF, Aranda AT, Chamon CC 
(2005) Trichomycterus pradensis, a new catfish from southern Bahia 
coastal rivers, northeastern Brazil (Siluriformes: Trichomycteridae). 
Ichthyological Exploration of Freshwaters 16: 289–302.

Taylor WR, Van Dyke OC (1985) Revised procedures for staining and 
clearing small fishes and other vertebrates for bone and cartilage 
study. Cybium 9: 107–109.

Valenciennes A (1832) Nouvelles observations sur le Capitan de Bogo-
ta, Eremophilus mutisii. In: Humboldt A, Bonpland A (Eds) Recueil 
d’observations de Zoologie et d’Anatomie Comparée, faites dans 
l’Ocean Atlantique, dans l’interieur du Nouveau Continent et dans 
la Mer du Sud pendant les annés 1799, 1800, 1801, 1802 et 1803, 
deuxième volume. J. Smith, Paris, 341–348.

Vilardo PJ, Katz AM, Costa WJEM (2020) Relationships and descrip-
tion of a new species of Trichomycterus (Siluriformes: Trichomyc-
teridae) from the Rio Paraíba do Sul Basin, south-eastern Brazil. 
Zoological Studies 59: 53.

https://doi.org/10.1590/S1679-62252004000200003
https://doi.org/10.1590/S1679-62252004000200003
https://doi.org/10.1080/00222939608680428
https://doi.org/10.3390/taxonomy1020013
https://doi.org/10.3390/taxonomy1020013
https://doi.org/10.1080/14772000.2021.1900947
https://doi.org/10.1080/14772000.2021.1900947
https://doi.org/10.1080/00222933.2020.1752406
https://doi.org/10.1080/00222933.2020.1752406
https://doi.org/10.1016/j.jcz.2020.07.004
https://doi.org/10.1016/j.jcz.2021.05.008
https://doi.org/10.1016/j.jcz.2021.05.008
https://doi.org/10.5962/bhl.title.43951
https://doi.org/10.5962/bhl.title.43951
https://doi.org/10.5962/bhl.part.3477
https://doi.org/10.5962/bhl.part.3477
https://doi.org/10.3897/zse.94.29872
https://doi.org/10.11646/zootaxa.761.1.1
https://doi.org/10.1590/S1679-62252008000300004
https://doi.org/10.1007/s10641-015-0407-3
https://doi.org/10.1007/s10641-015-0407-3
https://doi.org/10.1016/j.ympev.2017.07.007
https://doi.org/10.1111/jfb.14089
https://doi.org/10.1111/jfb.14089


ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Zoosystematics and Evolution

Jahr/Year: 2022

Band/Volume: 98

Autor(en)/Author(s): Costa Wilson J. E. M., Katz Axel M.

Artikel/Article: A new catfish of the genus Trichomycterus from the Rio Paraíba do Sul
Basin, south-eastern Brazil, a supposedly migrating species (Siluriformes,
Trichomycteridae) 13-21

https://www.zobodat.at/publikation_series.php?id=21298
https://www.zobodat.at/publikation_volumes.php?id=69796
https://www.zobodat.at/publikation_articles.php?id=522656

