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Abstract

Based on 69 specimens, using morphometric, meristic and osteological characters, we describe a new species of Hemibrycon 

from the Rancheria River, a Caribbean coastal drainage of eastern Colombia that drains the Sierra Nevada de Santa Marta. H. 

santamartae is distinguished from congeners by the following: presence of small hooks on the first six to eight branched anal-

fin rays of males, with two to four hooks on only the middle sections of the rays; adipose fin pigmented but with hyaline 

margins; an apophysis present on the dorsal margin of the rhinosphenoids that is directed toward the anterior tip; ventral 

process of the angulo-articular reduced and with a straight margin. Data on the phylogenetic position of the new species are 

presented.
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Resumen

Con base en una serie de 69 ejemplares, a partir de caracteres morfométricos, merísticos y osteológicos, se describe una nueva 

especie de Hemibrycon para el río Ranchería, de la Sierra Nevada de Santa Marta, Caribe Colombiano. H. santamartae se 

distingue de sus congéneres por: la presencia de ganchos pequeños en los primeros 6 a 8 radios ramificados de la aleta anal de 

los machos, dos a cuatro ganchos sobre los radios ramificados de la aleta anal en la parte media de los radios, aleta adiposa 

pigmentada con bordes hialinos, una apófisis en el borde dorsal del rinoesfenoides dirigida hacia el extremo anterior, proceso 

ventral del ángulo-articular reducido y con borde recto. Se incluyen datos sobre su situación filogenética dentro del grupo.

Palabras claves. Pez, taxonomía, agua dulce, Sur América.

INTRODUCTION

he current diagnosis of the genus Hemibrycon is 
ambiguous, and defined using characters that overlap T
with other characid genera, such as Bryconamericus. 

Following the traditions of their time, (1) and (2) did not 
define this or the many other genera they created with 
phylogenetic criteria. The attributes they used to define 
Hemibrycon are: maxilla with teeth along the greater part of 
its length; dentary with only one row of teeth; premaxilla 
with two rows of teeth, males without glandular sac at base 
of caudal fin. Recently, however, Hemibrycon was found to be 
monophyletic based on osteological and other characters (3).  

One of the principal difficulties encountered when describing 
new species of Hemibrycon and a better appreciation of the 
species diversity of this genus has been the lack of unique 
characters that would allow adequate diagnosis. Faced with 
this dilemma, (4) and (5) described subspecies from the 
upper Cauca and Lake Maracaibo basins. 

The genus Hemibrycon now includes 26 species (6; 7; 8; 9; 10; 
11), reflecting considerable diversity that was previously 
unrecognized. The purpose of this report is to describe yet 
another new species of Hemibrycon, using in addition to 
traditional counts and measurements, osteological and 
sexual dimorphism characters to distinguish it from 
congeners.
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MATERIAL AND METHODS

Fish were preserved in 10% formalin and later transferred to 
70% ethanol and deposited in the Ichthyology Laboratory of 
the University of Quindio, Armenia, Colombia (IUQ). We 
studied 69 specimens of the new species. Institutional 
abbreviations follow standard ASIH abbreviations listed at 

, with addition of the following 
institutions: in Colombia: Instituto de Investigaciones 
Biológicas ''Alexander Von Humboldt'', Villa de Leyva, Boyacá 
(IAvH); Laboratorio de Ictiología, Universidad del Quindío, 
Armenia (IUQ); in Ecuador: Museo de Zoología, 
Departamento de Ciencias Biológicas, Escuela Politécnica 
Nacional de Quito, (MEPN); in Perú: Museo de Historia 
Natural, Universidad Nacional Mayor de San Marcos, Lima 
(MNH-UNMSM); in Venezuela: Fundación La Salle de Ciencias 
Naturales-Museo de Historia Natural, Caracas (MHNLS). In 
the Specimens Examined section, the number of individuals 
is given in parentheses.

Measurements were taken with digital calipers, and recorded 
to hundredths of mm. Counts and measurements were done 
on the left side of specimens when possible and are 
presented in Table 1, following (12) and (13). A principal 
component analysis (PCA) was undertaken assuming 
allometric growth. 

All measurements were log transformed, correcting for size 
using methods of (14) and (15). In the PCA we included the 
following species: H. dariensis (n= 102), H. metae (n= 121), H. 

jabonero (n= 86) and H. santamartae sp. n. (n= 69). For the 
number of branched anal-fin rays we used analysis of 
variance (ANDEVA) at significance level 0.05, and the degrees 
of freedom given in parentheses. 

To interpret the behavior of these measurements when 
differentiating among species of Hemibrycon, we used Tukey 
or box plots. Data were processed using Past software, 
version 1.28, 2004 and Sigma Plot version 10.0, 2006.

Observations of bone and cartilage were made using cleared 
and stained specimens (C&S) prepared with procedures of 
(16) and (17). Bone names follow (18), (19) and (20). 
Vertebral counts include the four that comprise the Weberian 
apparatus, and the terminal centrum is counted as one. 
Descriptions based only on external characteristics of 
Hemibrycon are not adequate; since externally they are all 
very similar, except for a few meristic characters (21).

For this reason we recommend the use of osteological 
characters in species descriptions of Hemibrycon, as we do 
here (Tab. 1, Fig. 1).

http://www.asih.org
Fig. 1. Hemibrycon santamartae sp. n. (Holotype), female, 
54.9 mm SL. Colombia, Magdalena, Bongá-Bunkuangueka, 
Ranchería River drainage, Santa Clara River.

Table 1. Morphometric and meristic data of Hemibrycon 

santamartae sp. n. Standard and total length in mm; mean in 
parenthesis.

Holotype. IUQ 2306, female, 54.9 mm SL, Colombia, 
Magdalena Basin, Departamento Cesar, Municipio Atanquez, 
Sierra Nevada de Santa Marta, Ranchería River drainage, 
Santa Clara-Candela River, Bongá-Bunkuangueka, approx. 11° 
00' N, 72° 46' W.

Paratypes. All from Colombia in Departamento Cesar, 
Ranchería River drainage: IUQ 848 (1) collected with 
holotype; IUQ 924 (1), Municipio Atanquez, Sierra Nevada de
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Santa Marta, Candela River, approx. 11° 15' N, 74° 05' W; IUQ 
929 (3), Magdalena, Sierra Nevada de Santa Marta, Quebrada 
Honduras on road to Mutaiahi, approx. 11° 15' N, 74° 10' W; 
IUQ 1443 (1 C&S), Municipio Atanquez, Sierra Nevada de 
Santa Marta, Candela River, approx. 11° 00' N, 72° 46' W; 
ICNMNH 10834 (18), La Guajira. Municipio Distracción, 
corregimiento Chorreras, puente el Cercado, vía Distracción – 
Caracolí, approx. 11° 15' N, 74° 05' W; ICNMNH 10839 (19), 
Colombia, La Guajira, municipio Marocaso, approx. 11° 15' N, 
74° 05' W; ICNMNH 10881(24), La Guajira, municipio 
Marocaso, Marocaso River, approx. 11° 15' N, 74° 05' W.

Non types: Colombia, Ranchería River drainage: ICNMNH 
8754 (34), La Guajira, Oreganal, El Cerrejón Mine, before 
Cerrejon Creek; ICNMNH 8869 (40), La Guajira, Distracción, 
corregimiento Chorreras, El Cercado; ICNMNH 8706 (5), La 
Guajira, Oreganal, Mina El Cerrejón, La Batea. 

Diagnosis. Hemibrycon santamartae sp. n. is distinguished 
from all other Hemibrycon by: males with small hooks on the 
sixth to eight branched anal-fin rays (vs. small hooks present 
on all the anal-fin rays or well developed on the fourth to 
twelfth anal-fin rays); two to four hooks present on first 
branched anal-fin rays located on only the middle section of 
each ray (vs. with more than four hooks on first branched 
anal-fin rays located from central part to distal tip, or only at 
neartip of ray); adipose fin pigmented but with hyaline 
margins (vs. adipose fin hyaline or completely pigmented); 
dorsal margin of rhinosphenoids with an apophysis on its 
anterior tip (vs. dorsal margin of rhinosphenoids without 
apophysis); ventral process of angulo-articular reduced and 
with straight margin (vs. angulo-articular well developed and 
with rounded margin); by the reduction of the ventral process 
of the anguloarticular (vs. not reduced) and by the number of 
branched anal-fin rays (20-24 vs. 15-19 or 24-34 except H. 

colombianus, H. helleri, H. huambonicus). H. santamartae sp. 

n. is similar to H. jabonero; however, most specimens can be 
distinguished from that species by the lower number of 
branched anal-fin rays (20-23 vs. 23-26).

Description. Body short and robust anteriorly. Dorsal profile 

of head and body curved from snout to dorsal-fin origin, 

oblique from last dorsal-fin ray to base of caudal fin. Ventral 

profile of body convex from snout to anal-fin base, more 

pronounced at level of posterior part of pectoral fins. Oblique 

dorsal-fin margin, its second simple and first two branched 

rays longest. Short head and snout; equal jaws; terminal 

mouth; soft and flexible lips, not covering the external 

premaxillary tooth row; ventral part of upper jaw flat; 

posterior tip of maxilla surpasses anterior margin of orbit; 

posterior nasal openings vertically ovoid. 

Dorsal surface of mesethmoids narrow, its posterior border 
between the frontals concave; dorsal margin of lateral 
process of mesethmoids undulated and joined to ascendant 
process of premaxilla. Dorso-posterior extreme of 
orbitosphenoids and antero-dorsal  extreme of  
pterosphenoids extending as processes of equal dimensions; 
rectangular, narrow and straight over the frontal. Postero-
lateral process of sensory canal over dorsal surface of 
cranium not surpassing canal of lateral process of 
supraoccipital. Dorso-posterior part of pterotic extends 
horizontally and projects laterally. Dorso-posterior surface of 
parasphenoids extends dorsally as laminar lateral processes 
with convex borders and project posteriorly towards prootic, 
forming a ventral foramen on each side over the antero-
ventral extreme of prootic. 

Short supraoccipital spine. Posterior part of rhinosphenoids 
united by cartilage to orbitosphenoids, dorsal margin with 
apophysis in anterior section, bordered with cartilage; 
rhinosphenoid cartilage extends parallel to ventral border of 
lateral ethmoids and over anterior extreme of 
parasphenoids. Posterior border of palatine undulated and 
extending over ectopterygoid, squared on lateral surface 
with small foramina. Anterior section of ectopterygoids 
thickened: four to six times wider than posterior part.

Six infraorbitals present; third infraorbital with the 
posteroventral margin in contact with preopercle, covering 
the quadrate, the metapterygoid and the ventral portion of 
the hyomandibular; fourth and fifth infraorbitals about the 
same size and covering dorsal part of hyomandibular; sixth 
infraorbital reduced, covering the spine of the sphenotic and 
projected as a canal to reach the canal of the latero-posterior 
margin of frontal. Supraorbital is absent. Premaxilla with two 
rows of teeth; the outer with three to five teeth with three or 
four cusps, aligned in a straight line; the inner with four teeth 
with five to seven cusps. Maxilla long, with 6-11 teeth with 
three to five cusps. Dentary with three large pentacuspid 
teeth with very small lateral cusps in front, the fourth tooth is 
medium-sized and pentacuspid and is followed by eight to 
ten lateral teeth that gradually diminish in size and from front 
to back change from bicuspid to tricuspid to unicuspid. 

Eight thin, elongate supraneurals with osseous bases and 
cartilaginous tips are distributed between neural spines 5 to 
13. Nine proximal pteryigiophores of the dorsal fin are 
inserted between neural spines 14-21; the terminal piece of 
the dorsal-fin pteryigiophores is osseous. The anal fin has 22 
proximal pteryigiophores. Pectoral girdle with long, thin 
postemporal extending over postero-dorsal section of 
opercle, ventral margin covering dorsal process of 
supracleithrum, and in contact with the first postcleithrum.
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Four proximal radials. The anterior margin of scapular is not 
in contact with mesocoracoids. The dorsal part of 
mesocoracoids extends over internal surface of cleithrum, 
and projects ventrally as a small process without cartilage. 
Union of mesocoracoids, scapular and coracoids without 
cartilage. Pelvic fins short, their tips not reaching anal-fin 
origin. Pelvic bone elongate, lateral margin straight with 
anterior tip of cartilage, internal surface concave, radial 
element cartilaginous, ischiatic process osseous, short, 
curved and prolonged as a pointed cartilaginous process.

Caudal fin with short pointed lobes. Principal caudal-fin rays 
10/8. Procurrent caudal-fin rays 9/11. Caudal fin with two 
enlarged scales at base of peduncle. Lateral line with 39-43 
pored scales, the pores forming a gentle curve between the 
first and the seventh to eighth scales, the rest straight. Total 
number of vertebrae 39-40.

Secondary sexual dimorphism.

 Males have hooks on the anal and pelvic-fin rays. There are 4 
to 6 hooks located on the middle sections of the sixth to 
eighth branched anal-fin rays. Branched pelvic-fin rays with 
small hooks that extend all along the rays. 

Color in alcohol. 
Sides of body brown, lateral band wide with a black lateral 
line along posterior portion. Humeral spot dark and vertically 
elongated. Base of dorsal-fin rays pigmented, with posterior 
margin hyaline. Pectoral and pelvic-fin rays hyaline. Base of 
anal-fin rays hyaline and posterior part pigmented. Adipose 
fin pigmented with hyaline margins. Caudal-fin rays 
pigmented in both dorsal and ventral lobes, and with a black 
band on middle caudal-fin rays. 

Distribution.

 Known from the Sierra Nevada of Santa Marta mountain 
range, in the Rancheria river drainage, northeastern 
Colombia.

Etymology. 
The name refers to the Sierra Nevada of Santa Marta 
mountain range, of northeastern Colombia, where this 
species is found. 

Comments. 

The principal component analysis (PCA) of morphological 
characters was not informative. Estimation of accumulated 
variability for these species is 23.57%, 42.2%, 55.41%, 
63.96% and 71.91%. ANDEVA did detect significant 
differences in the number of branched anal-fin rays of H. 

santamartae sp. n., from H. dariensis, H. metae y H. jabonero 

(20-23 vs. 23-31, F= 0005 (3) (323) = 196.1 p < 0.001) (Fig. 2).



Hemibrycon santamartae sp. n. can be distinguished from all 
other Hemibrycon by characters related to the sexual 
dimorphism of mature males. The reduction of the number of 
hooks on the first branched anal-fin rays separates H. 

santamartae sp. n. from all congeners that usually have 
hooks on up to the twelfth to fourteenth branched rays or 
even up to the last branched anal-fin ray. The number of 
hooks on each branched anal-fin ray varies from two to four. 
Sexual dimorphism is a well known pattern of morphological 
variation in the biotic world, and different attempts have 
been made to quantify and describe the differences between 
the sexes and use them phylogenetically (25; 3). There is 
evidence that mature males of Aphyrocharax anisitsi, 
Creagrutus brevispinnis, Bryconamericus caucanus, 
Roeboides dayi and Hemibrycon boquiae retain these 
secondary sexual characteristics for their entire lives once 
they develop (26; 27; 28; 29). 

COMPARATIVE MATERIAL EXAMINED

Hemibrycon jabonero: (all from Venezuela), EBRG 4324 (20), 
(2 C&S); Aragua, Limón River Pozo 350 masl, Profauna, El 
Limón; MCNG 24838 (12), Maracaibo Lake basin, Escalante 
River, Crta. 1, Mérida-Táchira; MCNG 16972 (7), Monagas, 
Cocoyal or Cocollar River, in campo Elías before San Antonio 
tributary Guarapiche River, San Juan slope; MCNG 7475 (2); 
Uribante, on the way  to Tovar, Mérida; MCNG 42720 (17), 
Maracaibo Lake basin, Chama river, Mérida; MCNG 48498 
(39), Apure-Portuguesa, caño north of Ospino, La Estación-La 
Reinosa way (9° 22' 17"N, 69° 29' 38"W); MBUCV 24896 (3), 
Carabobo, Lago de Valencia basin, El Ercigue river, north of 
San Joaquin; MBUCV 22854 (3), Carabobo, San Diego river La 
Cumaca, 5 km north of San Diego; MBUCV 12530 (4), 
Miranda, Grande river, approximately 500 m from the mouth 
of the Santa Cruz River in the Rio Grande, National Park 
Guatopo. 

H. taeniurus: MCNG 43512 (24), Venezuela, Sucre, Cristalino 
river; MCNG 43512 (2 C&S), Venezuela, Sucre, Cristalino 
river; IUQ 1201 (1 C&S), Venezuela, Punceres river, Cachipo, 
Monagas. 

H. guppyi: USNM 290406 (1 C&S), Trinidad & Tobago, 
Trinidad, Matura river; USNM 290406 (7), Trinidad & Tobago, 
Trinidad, Matura river. 

H. metae: Colombia: IAvH 3124 (1 C&S), Casanare, Pauto, 
Tocaría, Chave y Cravo Sur rivers basins; IUQ 1448 (1 C&S); 
Venezuela, mainstem Orituco river; IAvH 2986 (3), Pauto 
river, Tocaría, Charre y Cravosur; IAvH 2973 (7), Casanare, 
quebrada Palmicha, Aguazul, tributary Cachiza river; IAvH 
2991 (3), Casanare, Únete river, Cusiana y Tua; IAvH 3122

(10), Casanare, quebrada Chichaza, Aguazul tributary Cachiza 
river. IAvH 3125 (33), Casanare, Únete, Cusiana y Tua rivers; 
IAvH 3134 (4), Casanare, Nunchia river; IAvH 3127 (2), 
Casanare, quebrada Barreña; IAvH 3129 (42), Casanare, 
quebrada Cupiagua-Únete River basin; IAvH 3124 (17), 
Casanare, Pauto river, Tocaría, Crave y Cravo Sur; Venezuela: 
MCNG 26774 (2 C&S), Santa Bárbara river, 3 km NE Santa 
Bárbara, Barinas (1° 50' 13" N, 71° 11' 13"). 

H. boquiae: IUQ 536 (4) (C&S), Colombia, Quinchía; vereda 
Opirama, Opirama river, quebrada Talabám, (5º 17' 47" N, 75º 
45' 08" W) 1172 masl; IUQ 871 (15), Colombia, Quindío; 
quebrada Boquia, vereda Boquia, Quindío River tributary. 

H. rafaelense: IUQ 499 (2 C&S), (Paratypes), Colombia, 
Risaralda, San Rafael river on the way to Santuario; IUQ 1212 
(2 C&S), Colombia, Quindío, quebrada Canceles, La Vieja river 
tributary, Reserva El Ocaso, (40º 33' 4" N, 75º 52' 71" W) 999 
masl; IUQ 1213 (2 C&S), Colombia, Quindío, quebrada 
Canceles, La Vieja river tributary, Reserva El Ocaso, (40º 33' 4" 
N, 75º 52' 71" W) 999 masl. 

H. colombianus: ICNMNH 753 (4), Colombia, Santander, 
Nevado river, Capita Negro; ICNMNH 755 (1 C&S); Colombia, 
Santander, Nevado river, Capita Negro; IAvH 3130 (28, 1 C&S), 
Colombia, Santander, Moniquira river and Suárez river 
tributaries. 

H. dariensis: IUQ 849 (26), Colombia, Zungo river, road, 
Sistema León river; IUQ 852 (2 C&S), Colombia, Urabá, Villa 
Ortega; IUQ 1281 (17), Colombia, Ranchería river; ICNMNH 
3141 (11), Colombia, Urabá, Sucio river, municipio Dabeiba; 
ICNMNH 3053 (8), Colombia Antioquia, Mutata river; 
ICNMNH 3074 (4), Colombia Antioquia, quebrada Murcia, 
Mutata; ICNMNH 3057 (5), Colombia, Antioquia, Mutata 
river, on the way to Chigorodo, Uraba; USNM 293245 (28), 
Panamá, Darien, Tuira river (08° N, 77° W) province of Darien, 
Pucuro river nearly 3-4 km up confluence with River Tuira, 
Pacifico; USNM 293218 (2), Panamá Atlántico, Kuna Yala 
region, Mandinga river between Pingando river, Mandinga 
town (09° 28' N, 70° 06' W); USNM 293234 (1), Panamá 
Darien, Pirre  river half a kilometer through El Real, (Tuira 
river) Pacifico; ICNMNH 804 (11), Colombia Guajira, 
quebrada Arroyo Mamón. 

H. polyodon: IUQ 1142 (2 C&S), Ecuador, Zamora; quebrada 
Antonio-Guadalupe; MEPN 27 (14, 1 C&S), Ecuador, 
Sucumbíos, Coec river, estero Venado, 3 km downstream 
from codo bajo-INECEL camp. 

H. orcesi: MEPN 1538 (17), Ecuador, Morona-Santiago, 
Tayusa river, Upano river tributary, under the bridge on the
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road Mendez-Sucua; MEPN 1538 (4 C&S), Ecuador, Morona-
Santiago; Tayusa river, Upano river tributary, under the 
bridge on the road Mendez-Sucua.

H. pautensis: IUQ 533 (2 Paratypes, C&S), Ecuador, Morona-
Santiago, Paute river, at the mouth of the river Namangoza; 
MEPN 1549 (1), (Holotype), Ecuador, Paute river at the mouth 
of the river Namangoza 

H. huambonicus: USNM 273726 (6, 2 C&S), Perú, Huanco, 
quebrada Huancachypa, Huanco. 

H. jelskii: IUQ 1141 (2 C&S), Ecuador, Orellana, Divino river 
1600 meters from the well Chontayacu I, bloque 18. MCNG 
6128 (1 C&S), Ecuador, Orellana, Divino river 1600 meters 
from the well Chontayacu I, bloque 18. USNM 361171, (3) 

Perú, Cusco, La Convención, Echarate Peruanita, quebrada 
Igoripato. MEPN 1544 (15, 3 C&S), Ecuador, Orellana, Jivino 
river 1600 meters from the well Chontayacu.
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