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A new species of Hyphessobrycon (Teleostei: Characidae)
from theupper rio Tocantinsdrainage, with bony hookson fins

ViniciusA. Bertaco* and Luiz R. Malabarba* **

A new species of characid, Hyphessobrycon hamatus, is described from the upper rio Tocantins, Goias, Brazil. The new species
is distinguished from all other Hyphessobrycon species by the presence of bony hooks on dorsal, anal, pelvic, and pectoral
finsof males, the two black humeral spots, the4 or 5teeth in theinner series of the premaxilla, amaxillawith 2-3 teeth, theiii-
v, 16-18 anal-finrays, and alateral line with 10-32 perforated scales and 33-35 scalesin alongitudinal series.

Uma nova espécie de caracideo, Hyphessobrycon hamatus é descrita para os tributarios do alto rio Tocantins, Goias, Brasil. A
nova espécie distingue-se das demais espécies de Hyphessobrycon pela presenca de ganchos nos raios das nadadeiras
dorsal, anal, pélvicae peitoral dos machos, duas manchas umerais pretas verticalmente alongadas, 4-5 dentes na série interna
do pré-maxilar, 2-3 dentesno maxilar, 16-18 raios ramificados nanadadeiraanal, 10-32 escamas perfuradas nalinhalateral, e 33-

35 escamas em umasérielongitudinal.
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Introduction

Hyphessobrycon is a speciose genus of the family
Characidaeincluding morethan 100 valid species (Limaet al.,
2003; Lima & Moreira, 2003; Lucena, 2003) distributed from
southern Mexico to therio de LaPlatain Argentina. The genus
was proposed by Durbin in Eigenmann (1908:100) as a subge-
nus of Hemigrammus Gill, differing from the later by the ab-
sence of scales on the caudal-fin. Hyphessobrycon was exten-
sively revised by Eigenmann (1918, 1921) whose accounts till
constitute the single comprehensive review of the then known
members of the genus. Publications on Hyphessobrycon sub-
sequent to Eigenmann’s revision usually involve only the de-
scription of new species occurring in restricted geographic ar-
eas of South and Central America. The recognition of groups of
speciesin the genusis based primarily on similarities of color
patterns (e.g. Géry, 1961; Géry, 1966; Géry, 1977). Weitzman &
Palmer (1997) recently hypothesized the existence of a mono-
phyletic group of Hyphessobrycon species, based on the col-
oration pattern and the shape of the dorsal and ana fins of
males that they termed the rosy tetra clade. Those authors did
not, however, present a hypothesis for the resolution of the

relationships of the remaining speciesin the genus. We herein
describe a new species of Hyphessobrycon from the upper rio
Tocantins basin.

Methodsand Materials

Countsweretaken asdescribed by Fink & Weitzman (1974)
with the exception of the number of scale rows below lateral
linethat were counted from the scalerow ventral of thelatera
lineto the scalerow closest to thefirst pelvic-finray. Vertebral
counts, supraneurals, gill-rakers, teeth and procurrent cau-
dal-fin-ray countswere taken from cleared and stained speci-
mens (c&s) prepared according to the method of Taylor &
Van Dyke (1985). Vertebral counts include the four vertebra
integrated in the Weberian apparatus with the terminal cen-
trum counted as one vertebra. Teeth and bone SEM (scan-
ning electronic microscope) photos were taken from dissected
cleared and stained specimens.

All measurements other than SL are expressed as a percent-
age of SL except subunits of the head that are recorded as a
percentage of head length (HL). Statistical tests of differences
between the sexeswere performed, but no differenceswerefound.
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Fig. 1. Hyphessobrycon hamatus, MCP 34000, holotype, male, 43.1 mm SL; Brazil, Goias, Mambai, corrego Cana Brava,

tributary of rio Vermelho.

The specimens examined are deposited in the Museu de
Ciéncias e Tecnologia, Pontificia Universidade Catdlica do
Rio Grande do Sul, Porto Alegre (M CP), Museu de Zoologia,
Universidade de S0 Paulo (MZUSP), and California Acad-
emy of Sciences, San Francisco (CAS).

Hyphessobrycon hamatus, new species
Figs. 1-2

Holotype MCP 34000, 43.1mm S, mae; Brazil, Goids, Mambai,
corrego CanaBrava, tributary of rio Vermelho, rio Tocantins
drainage, 14°29'S 46°6' W, 17 Dec 2002, Centro de Biologia
Aquética- Universidade Catdlicade Goiéds (UCG).

Par atypes. Brazil, Goias, Mambai: MCP 33930, 10 (6 males, 1
c&smae, 3femdes), 26.7-44.8mm SL, 8 Sep 2002, MCP 33931,
6 (2 males; 1 male c&s; 3 females), 32.0-39.9 mm SL, same
locality asholotype. MCP 33929, 11 (5 males, 6 females), 29.0-
40.1mmSL,MZUSP 84411, 6 (2 males, 4 females), 29.4-36.6
mm SL, corrego Jatai, 14°29' S46°6' W, 8 Sep 2002, Centro de
BiologiaAquética, UCG.

Diagnosis. Hyphessobrycon hamatus is distinguished from
all species of the genus, except H. socol ofi Weitzman and H.
erythrostigma (Fowler), by the presence of small bony hooks
on the dorsal, anal, pelvic, and pectora fins of males. The
new species differsfrom H. socolofi and H. erythrostigmain
thelower number of anal-finrays(iii-v, 16-18, x = 17, n=28)
versus (iv, 28-30 and iv, 27-29, respectively), and by the ab-
sence of a black spot on dorsal fin versus the presence of
such pigmentation.

Description. Morphometric datafor Hyphessobrycon hamatus
aresummarizedin Table 1. Body compressed and moderately
deep; greatest body depth anterior to dorsal-fin origin. Dor-
sal body profile convex from nostril to dorsal-fin origin;

posteroventrally slanted at dorsal-fin base; straight from last
dorsal-fin ray to adipose-fin origin. Ventral profile of head
convex. Ventral body profile convex from pectoral-fin origin
to anal-fin origin. Body profile along anal-fin base straight
and posterodorsally slanted. Caudal peduncle elongate, nearly
straight to slightly concave along both dorsal and ventral
margins.

Snout convex from margin of upper lip to vertical through
anterior nostrils, straight from that point to tip of supraoc-
cipital spine. Head small. Mouth terminal. Maxillaextending
anteriorly to under middleof orbit, slightly curved, and aligned
at approximately 45 degreesanglerelativeto longitudinal axis
of body. Anterodorsal border of maxilla concave,
posterodorsal border slightly convex, anteroventral border
concave, and posteroventral border convex. Maxilla slightly
widened posteriorly.

Premaxillawith two tooth rows; outer row with 3-4, rarely
5, tricuspid teeth with central cusp larger; inner row teeth 4-5,
gradually decreasing in length from first to fourth teeth, last
tooth considerably smaller with 3-5 cusps and central cusp
longer and broader than other cusps. Two, rarely 3 maxillary
teeth, with 3-5 cusps, central cusp slightly longer. Three or 4
anterior most dentary teeth larger, with 4-5 cusps, followed
by medium sized tooth with 3-5 cusps, and 5-6 smaller teeth
with 1-3 cusps or conical in shape; central cusp in al teeth
two to three times longer and broader than remaining cusps.
Cusp tips dlightly curved posteriorly and towards inside of
mouth.

Dorsal-finraysii, 9 (three specimens with ii, 8; n = 28);
first unbranched ray approximately one-half length of sec-
ond ray. Maes with bony hooksin distal one-third of first to
fifth branched rays. Dorsal-fin origin located posterior to
middle of SL and posterior to vertical through pelvic-fin ori-
gin. Adipose-fin located approximately at vertical through
insertion of last anal-fin ray.

Anal-finraysiii-v, 16-18 (¥ =17, n=28). First unbranched
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ray usually only apparent in cleared and stained specimens.
Anal-fin profileslightly concavein femalesand males. Long-
est branched rays of depressed anal fin reaching origin of
last anal-finray. Anal-fin origin located posterior to vertical
through base of last dorsal-fin ray. Anal-fin rays of males
bearing one pair of small, narrow, bony hooks along pos-
terolateral border of each segment of lepidotrichia, usually
along last unbranched two rays and ten anterior branched
rays; hooks more numerous along second through fifth
branched rays, rarely present on eleventh ray. Hooks usu-
ally located along posterior most branch and distal 1/2 to 2/
3 of each ray.

Pectoral-finraysi, 9-12, rarely 10 or 13 (¥ = 10.8, n = 28).
Males with bony hooks on distal portion of unbranched and
first to sixth branched rays. Pelvic-finraysi, 6-7 (usualy i, 7;
n = 28). Pelvic-fin origin located anterior to vertical through
dorsal-fin origin. Pelvic fin of males usually bearing 1 bony
hook per segment of Iepidotrichiaalong ventromedial border
of first to fifth branched rays.

Fig. 2. Hyphessobrycon hamatus, MCP 33930, paratype, 38.3
mm SL. SEM photograph of right side maxillary (top), premax-
illary (middle), and dentary (bottom) teeth.

Table 1. Morphometric data of holotype (H) and paratypes
of Hyphessobrycon hamatus from the upper rio Tocantins
drainage (n = 23 including the holotype), and paratypes of
Hyphessobrycon balbus; CAS 60463 (6 of 15).

H. hamatus H. balbus

H Range  Mean Range Mean

Standard length (mm) 43.1 29.0-448 356 23.1-306 279
Percents of SL
Predorsal distance 583 57.1-634 598 59.7-62.0 60.5
Prepelvic distance 51.9 50.2-55.2 527 52.3-546 53.1
Prepectoral distance 27.8 27.0-31.0 29.0 28.3-30.8 295
Preanal distance 69.1 67.1-71.3 694 69.5-724 709
Depth at dorsal-fin origin  34.8 34.8-41.6 374 40.6-45.6 42.0
Caudal peduncle depth 13.9 12.0-15.1 135 12.4-13.0 127
Caudal peduncle length 144 10.0-144 12.1 10.2-11.3  10.8
Anal-fin base 243 21.5-262 242 246-275 259
Dorsal-fin length 259 243-294 268 279-306 295
Pelvic-fin length 17.8 164-19.8 179 16.8-193 133
Pectoral-fin length 21.3 18.8-246 222 21.1-224 218
Head length 28.6 27.5-323 297 29.3-313 302
Percents of HL

Snout length 23.1 22.3-255 236 20.7-23.0 220
Upper jaw length 437 40.2-46.8 432 37.6-412 394
Orbital diameter 31.3 29.1-33.7 314 358-38.7 373
Interorbital width 38.6 33.4-41.0 360 27.7-31.8 295

Caudal-fin forked, with 19 principal rays without bony
hooks. Dorsal procurrent rays 11. Ventral procurrent rays 10.

Scalescycloid, moderately large. Lateral lineincompl ete,
perforated scales 10-32 (¥ = 25.6, n=27). Longitudinal scale
seriesincluding lateral-line scales 33-35 (x = 34.1, n = 28).
Scalerows between dorsal-fin origin and lateral line 5-6 (usu-
aly 6, x = 5.9, n = 28); scale rows between lateral line and
pelvic-fin origin 4-5 (usually 5, x = 4.7, n = 28). Predorsal
scales 11-13, usualy 12, arranged inregular series (x = 12.1).
Scales rows around caudal peduncle 14-15 (x = 14.1). Scale
sheath along anal-fin base with 5-7 scales in single series,
extending posteriorly to base of fourth to sixth branched rays.

Precaudal vertebrae 16; caudal vertebrae 17; total verte-
brae 33. Supraneurals6. Gill-rakers6-7/11 (n=2).

Color in alcohol. Dorsal and dorsolateral portions of head and
body dark brown. Infraorbital and opercular areas covered with
scattered, dark chromatophores. Scales on lateral and ventral
surface of body bordered with dark brown chromatophores.
Anterior humeral spot very discrete, vertically-elongate, and
narrowing ventraly, located over second to third lateral-line
scales and extending over 5-6 horizontal series of scales in-
cluding lateral line. Second humera spot diffuse, located nearly
above 7th-8th latera line scaleand at anterior end of midlatera
stripe, and extending usually over 2-3 horizontal seriesof scales
abovelatera line. Faint midlateral body stripe extending from
second humeral spot to tip of median caudal-fin rays, becom-
ing gradually wider and more intensely pigmented towards
caudal peduncle. Midlateral body stripedightly expanded dor-
sally and ventrally along caudal peduncle and caudal-fin base
and forming small spot (Fig. 1).

Sexual dimor phism. Males of H. hamatus are easily recog-
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nized by the presence of bony hooks on the dorsal-, pectoral-,
anal- and pelvic-finrays.

Distribution. Hyphessobrycon hamatusis known only from
two tributaries of the rio Vermelho, in the headwaters of the
rio Tocantinsbasin, Mambai, Goiés, Brazil.

Etymology. The specific epithet hamatus is from the Latin,
meaning hooked, referring to the presence in males of hooks
on all fins, except the caudal fin.

Ecological notes. All specimens of H. hamatus were caught
in lentic stretches of shallow streamswith sand and scattered
stones on the bottom, and moderate amount of riparian veg-
etation. Species collected with H. hamatus were Ancistrus
sp., Astyanax sp., Cetopsorhamdia sp., Characidium sp.,
Knodus sp., and Trichomycterus sp.

Discussion

The new species is described as a Hyphessobrycon in
keeping with the current definition of the genus, proposed
by Durbin in Eigenmann (1908) and further elaborated by
Eigenmann (1918), and whichisstill in use (Reiset al., 2003):
premaxillary teeth in two rows; maxillary teeth absent or re-
duced in number and restricted to the upper portion of itsfree
margin; lateral lineincomplete; adipose fin present, and cau-
dal fin naked (not covered with scales).

Asdiscussed by Weitzman & Malabarba (1998) and L ucena
(2003:93-94), thereisno evidencethat Hyphessobryconismono-
phyletic and recognition of monophyletic groups among
Hyphessobrycon species is complicated by the difficulty in
finding charactersuseful for hypothesisof rel ationshipsamong
the species. Weitzman & Palmer (1997) essentially attempted
to define one group of Hyphessobrycon that they called the
rosy tetras, but their paper well demonstrates the fuzzy bound-
aries of such a group. The question remains unanswered re-
garding what parts of therosy tetrasare historically real froma
phylogenetic point of view and what parts are simply conver-
gent. Weitzman & Malabarba (1998) pointed out that large
characid genera such as Hyphessobrycon in some of their
sections often have minimal morphological divergence use-
ful for cladistic analyses of their species. Much of the infor-
mation used to distinguish species are probably labile fea-
tures such as small variations in color patterns, scales, fin-
ray, tooth, and vertebral counts, that are, at least in part, un-
informative about phylogenetic relationships. On the other
hand the three new species of Hyphessobrycon described in
asingle paper by Lima & Moreira (2003) represent some of
the great external morphological diversity, found in the ge-
nus. However, that divergence does not render characters
useful in the establishment of phylogenetic relationships,
rather it suggests the phylogenetic unreliability of the tradi-
tional characters used to define Hyphesobrycon.

Asdiscussed by Weitzman & Malabarba(1998) and L ucena
(2003:93-94), there is no evidence that Hyphessobrycon in

monophyletic, and recognition of monophyletic groups
among Hyphessobrycon species is complicated by the diffi-
culty in finding characters useful for hypothesis of relation-
ships among the species. Weitzman & Malabarba (1998)
pointed out that large characid genera such as
Hyphessobrycon often have minimal morphological diver-
gence useful for cladistic analyses of their species. Much of
the information used to distinguish species are probably la-
bilefeatures such assmall variationsin color patterns, scales,
fin-ray, tooth, and vertebral counts, that are, at least in part,
uninformative about phylogenetic relationships. Curiously
and apparently contrasting Weitzman & Malabarba (1998),
three new species of Hyphessobrycon described in a single
paper by Lima& Moreira(2003) present agreat external mor-
phological diversity, but that has not rendered characters
useful in the establishment of phylogenetic relationships.

Hyphessobrycon hamatus possesses dark chromato-
phores delineating the scale borders over the body, a charac-
ter uncommon among congeners but found in H. balbus
Myers, H. langeanii Lima & Moreira, and H. boulengeri
(Eigenmann) (including H. reticulatus as a synonym; cf.
Malabarba, 1989:134). Within the Tetragonopterinae sensu Géry
(1977), such a pattern is also found in Moenkhausia
oligolepis, M. sanctaefilomenae, M. pyrophthalma and M.
diktyota (Lima & Toledo-Piza, 2001). The lack of caudal-fin
scales distinguishes H. hamatus from all these Moenkhausia
species. The vertically-elongate humeral spot in H. hamatus
easily distinguish this species from H. langeani that pos-
sesses an oval, horizontally-elongate humeral spot.

Hyphessobrycon hamatus, H. boulengeri and H. balbus
share areticulate scal e pattern, avertical humeral spot, and a
caudal spot, but the bony hooks described for H. hamatus
are unknown on the dorsal and pectoral fins of malesin H.
balbusand H. boulengeri. The number of the perforated scales
in most Hyphessobrycon species usualy varies between 4 to
16. Hyphessobrycon boulengeri has 5-7 pored lateral line
scales, whereas H. hamatus and H. balbus possess a rela-
tively high number of perforated scales (10-32, ¥ =25.6, n=
27,inalongitudinal seriesbearing 33-35 scalesin H. hamatus;
and 11-20 in alongitudinal series bearing 32-34 scalesin H.
balbus. See remarks on H. balbus below). Hyphessobrycon
hamatus differs from H. balbus in the number of branched
anal-finrays (16-18) versus(17-20), the shallower depth at the
dorsal-fin origin (34.8-41.6%, x = 37.4, n = 23, versus 40.6-
45.6%, x =42.0,n=6), smaller orbital diameter (29.1-33.7%,
X =31.4,n=23, versus 35.8-38.7%, x = 37.3,n=6), and larger
interorbital width (33.4-41.0%, x = 36.0, n =23, versus 27.7-
31.8%, ¥ =29.5,n=6), respectively (Table 1).

Mature males of H. hamatus possess bony hooks in rays
inall fins, except in the caudal fin. The presence of hooks on
the anal- and pelvic-fin rays and sometime caudal -fin rays of
malesis often found in several genera and subfamilies of the
Characidae (Azpelicueta & Garcia, 2000; Malabarba &
Weitzman, 2003), and usually represent a secondary sexual
character. The presence of bony hooks on the dorsal-fin rays
is known to occur only in two Hyphessobrycon species: H.
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socolofi and H. erythrostigma (Weitzman, 1977).
Hyphessobrycon hamatus can be easily distinguished from
these species by alower number of anal-fin rays (iii-v, 16-18,
X =17,n=28) versus (iv, 28-30 and iv, 27-29, respectively),
and by the absence of a black spot on the dorsal fin.

Seven Hyphessobrycon specieswere previously described
from the rio Araguaia and rio Tocantins drainages: H.
haraldschultzi Travassos, H. stegemanni Géry, H. amandae
Géry & Uj, H. moniliger Moreira, Lima& Costa, H. eilyos, H.
langeanii, and H. weitzmanorumLima & Moreira.

Remarks on Hyphessobrycon balbus. Myers (1927) noted
the presence of some specimens with a complete lateral line
in his description of H. balbus. We examined a series of
paratypes of the species and all specimens have incomplete
lateral line. Marilyn Weitzman found two of the 9 paratypes
from CAS 118069 with acompletelateral line, but noticed that
they are apparently a species of Astyanax and not H. balbus
(S. H. Weitzman, pers. comun.).

Thetypelocality of H. balbus (lagoa Fervedeira, Planalting,
Goiés, Brazil) has presented problems. Looking at the se-
guence of thelocalities of Ternetz collectionsrecorded by N.
E. Pearson aslisted in an unpublished list of Ternetz localities
for the years 1923-1925, it appears that lagoa Fervedeiralies
near Planaltina. A Millionth Map (S. D-23 for Carinhanha),
published in 1933, lists Planaltina as Alta Mira and shows a
little nearby lake at the headwaters of therio S&o Bartolomeu
which ultimately flowsinto therio Paran& Thislittlelake (now
appearing on morerecent mapsasaswamp closeto Planalting)
was then called lagoa Fervedeira (S. H. Weitzman, pers.
comm.).

Compar ativematerial. Hyphessobrycon balbus, CAS 60463
(15 paratypes, 15.4-31.6 mm SL), lagoa Fervedeira, Planaltina,
Goiés, Brazil. Hyphessobrycon boulengeri, MCP 21685 (11,
26.0-33.2 mm SL), channel between lagoa Emboaba and
Emboabinha, Ostrio, Rio Grandedo Sul, Brazil.
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