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Abstract

An annotated list of fish species richness recorded in the Garagoa river basin is reported, consisting 
of 41 species, 24 of which were collected in the current study. Nine new records are reported for 
the basin, including two exotic species, and one of which is the possible product of an attempted 
introduction. At the same time, a taxonomic key for the identification of species in the basin is in-
cluded. This work complements the inventory of species in the study basin and will serve as a tool 
for decision makers regarding conservation and management measures, as well as for the control 
of exotic and invasive species. The results could also support proposals for the use and exploita-
tion of fish diversity by the human population that inhabits and/or visits the basin, for example, 
through its use in ecotourism projects.

Keywords: cis-Andean region, continental ichthyofauna, list of species, meta river basin, richness, 
updated distribution

Resumen

Se presenta un listado comentado de la riqueza de peces registrada en la cuenca del río Garagoa, 
compuesto por 41 especies, de las cuales 24 fueron colectadas en este estudio y las restantes 
pertenecientes a estudios anteriores. Se reportan nueve nuevos registros para la cuenca, de los 
cuales dos son especies exóticas y una de ellas es producto de un posible intento de introducción. 
A su vez, se incluye una clave taxonómica para la identificación de las especies de la cuenca. Este 
trabajo complementa el inventario de especies en la cuenca de estudio y servirá como herramien-
ta para tomadores de decisión respecto a las medidas de conservación y manejo, así como para 
el control de especies exóticas e invasoras. Los resultados podrán apoyar propuestas para el uso 
y aprovechamiento de la diversidad de peces, por ejemplo, a través de su uso en proyectos de 
ecoturismo.

Palabras clave: cuenca del río Meta, distribución actualizada, ictiofauna continental, listado de 
especies, región Cisandina, riqueza
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INTRODUCTION

Fish are the most representative vertebrates in 
aquatic systems because they present morphological 
characteristics that confer a successful performance 
in these systems (Acero & Polanco, 2017). Fish 
have a great taxonomic richness and in Colombia, 
1692 species are recorded exclusively in freshwater 
systems (DoNascimiento et al., 2024) distributed 
in the different lotic and lentic ecosystems that 
comprise 10% of the national area (WWF, 2018). 
This great species richness places Colombia as 
the country with the second highest number of 
freshwater fish species in the world, only behind 
Brazil (SiB, 2022). 

The Orinoco River macrobasin has an extension of 
981,446 km2, 35% of which is part of the Colombian 
territory (Bustamante, 2019). In Colombia, the 
Orinoco macrobasin is made up of eight sub-
basins: Orinoco, Inírida, Guaviare, Vichada, 
Tomo, Meta, Casanare and Arauca rivers, and 
95 sub-basins (IDEAM, 2004), where 767 native 
fish species have been recorded (DoNascimiento 
et al., 2024). Some of these tributaries originate 
in the Eastern Cordillera of the Andes, including 
the Meta River, which receives several tributaries 
from the eastern flank of the Eastern Cordillera, 
such as the Cravo Sur, Guanapalo, Ariporo, 
Pauto, Casanare, Guachiría, Cusiana and Upía 
rivers (Cala-Cala, 2019). The latter is formed by 
the Guavio, Lengupá and Garagoa rivers, where 
103 fish species have been recorded, represented 
in 20 families and 53 genera (Urbano-Bonilla et 
al., 2021). Specifically in the Garagoa river basin, 
32 species have been recorded (Urbano-Bonilla et 
al., 2021). However, this information comes from 
the lower part of the basin, with the headwaters 
and smaller streams little studied, making part of 
their taxonomic richness still unknown, a pattern 
common to the headwater rivers of the Orinoco 
river basin (Cala-Cala, 2019). 

The Garagoa river basin has an approximate 
area of 250,000 ha, where 93.24% corresponds to 
mountain landscape and the remaining portion 
a high plateau landscape (Corpochivor, 2018). 
The types of land use present in the watershed 
are: silvopastoral (48.64%), semi-intensive 
transient crops (22.41%), protective forest 
(11.59%), conservation and recovery (4.87%), 
agrosilvopastoral (4.83%), extensive grazing 
(3.72%), intensive transient crops (3.60%) and 
other uses (0.43%) (Corpochivor, 2018). This lower 

percentage of land use includes an alteration in 
fluvial connectivity, which is given by the presence 
of the "La Esmeralda" reservoir of the Chivor 
Hydroelectric Power Plant (Tobar-Guzmán, 
1977). The objectives of this study are to list the 
fish species of the Garagoa river basin and to 
elaborate a taxonomic key for their identification 
based on primary (field visits) and secondary 
information (species recorded in previous studies). 
The identification key represents a relevant tool 
in the promotion of ecotourism projects, in the 
monitoring of the regional ichthyofauna and, 
consequently, contributes to the integrated and 
sustainable management of this watershed.

MATERIALS AND METHODS

The Garagoa River watershed (CRG) is located 
on the eastern slope of the Eastern Cordillera of 
the Andes and is made up of 33 municipalities, 
28 in the department of Boyacá and five in the 
department of Cundinamarca, covering an area 
of 2506.6 km2 or 250,660 ha (Corpochivor, 2018). 
According to the Horton - Strahler methodology 
(Horton, 1945; Strahler, 1957), the Garagoa River 
is classified as an order seven drainage, divided into 
ten hydrographic sub-basins and 26 micro-basins 
that supply the surrounding urban settlements 
and are located in different altitudinal zones, 
covering vegetation formations from paramo and 
sub-paramo, to high Andean forest and Andean 
forest (Corpochivor, 2018).

Thirty-eight sampling sites were established in the 
CRG covering both the upper (Teatinos River) and 
lower (Batá River to the junction with the Guavio 
River), with an approximate distance of 5 km 
between each sampling site following the drainage 
network (Table 1, Figure 1). At each site, a 100 
m transect was established, where ichthyofauna 
collection was carried out by electrofishing with 
Smith Root LR-24 equipment and using electrical 
power between 500 and 990 V, varying according 
to water conductivity. Two passes were made per 
transect in countercurrent in a zigzag trajectory, 
for a total of 27 min per site. Electrofishing was 
complemented with the use of a trawl net (200 x 
150 cm, 0.5 mm mesh eye) for 50 min at each site. 
Sampling was carried out during the day, between 
06:00 and 17:00 hours.

The collected fish were anesthetized with Eugenol 
(Zahl et al.,2012) and then fixed with a 10% 
formaldehyde solution. After 72 h, they were 
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Sampling site Municipality Elevation (m) Latitude Longitude
S01 Samacá 2887 5°26'19''N 73°29'41''W
S02 Samacá 2885 5°27'35''N 73°28'06''W
S03 Samacá 2743 5°27'44''N 73°26'30''W
S04 Ventaquemada 2731 5°27'02''N 73°25'50''W
S05 Boyacá 2165 5°26'03''N 73°21'03''W
S06 Ramiriquí 2112 5°24'45''N 73°20'16''W
S07 Jenesano 2083 5°23'14''N 73°21'39''W
S08 Jenesano 2059 5°21'16''N 73°22'17''W
S09 Tibaná 2013 5°19'16''N 73°23'23''W
S10 Tibaná 2106 5°18'30''N 73°25'56''W
S11 Turmequé 2082 5°20'11''N 73°27'29''W
S12 Tibaná 1960 5°17'19''N 73°23'59''W
S13 Chinavita 1921 5°16'00''N 73°24'16''W
S14 Chinavita 1732 5°09'28''N 73°20'57''W
S15 Chinavita 1492 5°08'44''N 73°22'10''W
S16 Garagoa 1473 5°07'59''N 73°21'50''W
S17 Garagoa 1340 5°04'24''N 73°23'13''W
S18 Garagoa 1269 5°01'04''N 73°23'22''W
S19 Garagoa 1275 5°00'34''N 73°23'48''W
S20 Somondoco 1307 5°00'21''N 73°25'59''W
S21 Guateque 1370 4°59'03''N 73°28'32''W
S22 Guateque 1424 5°00'29''N 73°31'04''W
S23 Machetá 2046 5°02'23''N 73°37'10''W
S24 Machetá 2790 5°01'12''N 73°37'45''W
S25 Santa María 500 4°44'55''N 73°18'19''W
S26 Santa Maria 523 4°45'35''N 73°17'40''W
S27 Santa María 559 4°46'37''N 73°16'41''W
S28 Santa María 573 4°47'23''N 73°16'36''W
S29 Santa María 620 4°47'54''N 73°16'45''W
S30 Santa María 572 4°47'53.8 "N 73°16'46 "W
S31 Santa María 659 4°48'36''N 73°15'50''W
S32 Santa María 711 4°49'37''N 73°15'34''W
S33 Santa María 958 4°50'32''N 73°16'04''W
S34 Santa María 861 4°50'50''N 73°16'12''W
S35 Santa María 1016 4°51'31 "N 73°15'49.7 "W
S36 Santa María 1022 4°51'40''N 73°16'08''W
S37 Santa María 1030 4°53'12''N 73°16'22''W
S38 Ciénega 2267 5°25'08''N 73°16'43''W

Table 1. Location, Elevation and coordinates of the sampling sites (CRS: WGS84) in the 
Garagoa river basin.
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Cobos, 2023; Prada-Pedreros et al., 2018; Ramírez-
Chaves & Henao-Osorio, 2022; Ríos-Pulgarín et al., 
2015; SiB Colombia, 2022; Villa-Navarro, 2017).

Fish collections were covered by the Framework 
Permit to Collect Specimens of Wild Species of 
Biological Diversity for Non-Commercial Scientific 
Research Purposes granted to the Universidad 
Pedagógica y Tecnológica de Colombia (UPTC) by 
the National Environmental Licensing Authority 
(ANLA) through Resolution 0724 of July 4, 2014.
 
RESULTS

A total of 41 fish species were recorded in the 
Garagoa river basin. Of these, 24 were captured 
in the 38 sampling sites and belong to 19 genera, 
12 families and seven orders (Figures 2 and 3). 
Nine of these 24 species correspond to new records 
for the basin, including two exotic species (Table 

preserved in a 70% ethanol solution. Taxonomic 
keys and specialized literature (e.g., Eigenmann, 
1922; Maldonado-Ocampo et al., 2005; Taphorn, 
2003; Urbano-Bonilla et al., 2018; van der Sleen & 
Albert, 2018) were used to identify the material. 
In addition, a visit was made to the freshwater fish 
collection of the Alexander von Humboldt Institute 
(IAvH-P) to verify the taxonomic identification. 
The collected material was deposited at the "Luis 
Gonzalo Andrade" Natural History Museum of 
the Universidad Pedagógica y Tecnológica de 
Colombia, with catalog numbers UPTC-Pe-00167 
to UPTC-Pe-00198 (Annex 1). The species list 
for the CRG was enriched with information from 
previous work for the study area (Urbano-Bonilla et 
al., 2021) and with the review of datasets available 
in the Colombian Biodiversity Information System 
(Andrade-López et al., 2021; Cárdenas-Hincapié, 
2023; Jiménez-Segura et al., 2023; Marchant et al., 
2023; Mojica & Agudelo, 2023; Molina & Cano-

Figure 1. Location of fish sampling sites in the Garagoa river basin (Boyacá, Colombia).
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2). The remaining 17 species have been reported 
in previous studies and have material deposited 
in biological collections: Ichthyology Collection of 

the Institute of Natural Sciences of the National 
University (ICN-MHN-Ic), Fish Collection of 
the Museum of Natural History of the Pontificia 

Figure 2. Fish of the orders Salmoniformes, Siluriformes and Synbranchyformes from the Garagoa river 
basin. Scale bars = 1 cm.
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Figure 3. Fish of the orders Characiformes, Cypriniformes, Cyprinodontiformes and Gymnotiformes of 
the Garagoa river basin. Scale bars = 1 cm.

Universidad Javeriana (MPUJ), Ichthyological 
Collection of the University of Antioquia (CIUA) 

and Ichthyological Collection of the Alexander von 
Humboldt Institute (IAvH-P).
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Table 2. Fish species of the Garagoa river basin. 

Species No. of specimens 
observed

This 
work

MPUJ 
(2021)

IAvH-P 
(2021)

CIUA 
(2023)

ICN-MHN-Ic 
(2023)

Family Characidae

Astyanax integer Myers, 1930 X

Corynopoma sp. X

Corynopoma riisei Gill, 1858 8 X X

Creagrutus sp. X X

Creagrutus atratus Vari, 2001 167 X X

Creagrutus calai Vari, 2001 X

Creagrutus taphorni Vari, 2001 X

Grundulus bogotensis (Humboldt, 
1821)*

11 X

Hemibrycon metae Myers, 1930 12 X X X

Knodus sp. X

Knodus alpha (Eigenmann, 1914) 30 X X X

Knodus cismontanus (Eigenmann, 1914) 16 X X X

Knodus deuterodonoides (Eigenmann, 
1914)

560 X X

Family Crenuchidae

Characidium chupa Schultz, 1944* 5 X

Family Cyprinidae
Cyprinus carpio Linnaeus, 1758* 1 X

Family Poeciliidae
Poecilia sp. X
Poecilia caucana (Steindachner, 1880) 42 X X
Poecilia reticulata Peters, 1859* 54 X

Family Apteronotidae
Apteronotus galvisi de Santana, 
Maldonado-Ocampo & Crampton, 2007

1 X X

Family Salmonidae
Oncorhynchus mykiss (Walbaum, 1792) 69 X X

Family Astroblepidae
Astroblepus sp. X X X X
Astroblepus latidens Eigenmann, 1918 549 X X
Astroblepus mariae (Fowler, 1919) 3 X X

Family Callichthyidae
Hoplosternum littorale Hancock, 1828* 1 X

Family Cetopsidae
Cetopsis umbrosa Vari, Ferraris & de 
Pinna, 2005

X

Family Heptapteridae
Cetopsorhamdia orinoco Schultz, 1944 X
Chasmocranus rosae Eigenmann, 1922* 25 X

An asterisk (*) indicates that it is a new record for the basin.

https://revistas.udea.edu.co/index.php/actbio
https://revistas.udea.edu.co/index.php/actbio


Barrios-Alonso et al. Actual. Biol. 47(122): e4701, 2025 | Jan-Jun | Medellin | DOI:10.17533/udea.acbi/v47n122a01

Taxonomic key for the identification of the 
species currently recorded in the Garagoa 
river basin, upper Orinoco river.

Key of orders of fish present in the CRG

1a. Dorsal and pelvic fins absent ........................2

1b. Dorsal and pelvic fins present .......................3

2a. Two gill slits; body compressed; anal fin 
present, long and extending over most of ventral 
margin .....GYMNOTIFORMES (Apteronotidae: 
Apteronotus galvisi)

2b. One ventral gill slit; body anguilliform; 
anal fin absent............SYNBRANCHIFORMES 
(Synbranchidae: Synbranchus marmoratus)

3a. Body naked or covered by bony plates; 
barbicels usually present; first ray of the pectoral 
fin thicker and ossified than the rest, sometimes 

modified in the manner of a spine ......................
......................................................SILURIFORMES

3b. Body covered by scales; barbicels absent; first 
radius of pectoral fin normal, never modified into a 
spine ...................................................................4

4a. Caudal fin usually bifurcated or emarginate ....
............................................................................5

4b. Truncated or rounded caudal fin...................
........................................CYPRINODONTIFORMES

5a. Short dorsal fin; mouth not protractile..........6

5b. Extensive dorsal fin; protractile mouth ............ 
CYPRINIFORMES (Cyprinidae: Cyprinus carpio)

6a. Pelvic fins without axillary process, less than 70 
scales on lateral line ..................CHARACIFORMES

6b. Pelvic fins with axillary process, more than 

Species No. of specimens 
observed

This 
work

MPUJ 
(2021)

IAvH-P 
(2021)

CIUA 
(2023)

ICN-MHN-Ic 
(2023)

Rhamdia quelen (Quoy & Gaimard, 
1824)

2 X X X X

Rhamdia laukidi Bleeker, 1858 X
Family Loricariidae

Chaetostoma sp. X X

Chaetostoma chimu Urban-Bonilla and 
Ballen, 2020

X

Chaetostoma dorsale Eigenmann, 1922 192 X X X
Chaetostoma joropo Ballen, Urbano-
Bonilla and Maldonado-Ocampo, 2016 22 X X

Dolichancistrus fuesslii (Steindachner, 
1911)

1635 X X X X X

Farlowella sp. X
Farlowella colombiensis Retzer and 
Page, 1997*

51 X

Farlowella mitoupibo Ballen, Urbano-
Bonilla & Zamudio, 2016

X

Farlowella vittata Myers, 1942 X
Family Trichomycteridae

Trichomycterus sp. X X X X
Trichomycterus knerii Steindachner, 
1882*

17 X

Family Synbranchidae
Synbranchus marmoratus Bloch, 1795* 1 X

An asterisk (*) indicates that it is a new record for the basin.
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100 scales on the lateral line; dorsum grayish 
green with iridescent purple and belly white or 
gray .............. SALMONIFORMES (Salmonidae: 
Oncorhynchus mykiss)

SILURIFORMES

1a. Naked body .................................................2

1b. Body with bony plates, at least in most of its 
body ...................................................................9

2a. A patch of odontodes on the operculum ......
.........................................Trichomycterus knerii

2b. Ophthalmus without odontodes patch .........3

3a. Ventral mouth; broad lower lip, forming a 
suction disk together with the upper lip ............4

3b. Unmodified suction disk-shaped mouth .......5

4a. Adipose fin present ......Astroblepus latidens

4b. Absence of adipose fin ...Astroblepus mariae

5a. Absence of adipose fin ......Cetopsis umbrosa

5b. Presence of adipose fin .................................6

6a. Maxillary barbicels not exceeding the base of 
the dorsal fin ......................................................7

6b. Maxillary barbicels surpassing the base of the 
dorsal fin ............................................................8

7a. Anal fin origin in vertical line with adipose 
fin origin; adipose fin longer than ¼ of standard 
length .................................Chasmocranus rosae

7b. Anal fin origin anterior to adipose fin origin; 
adipose fin shorter than ¼ of standard length .....
....................................Cetopsorhamdia orinoco

8a. Adipose fin 27%-35.6% of standard length, 
with or without multiple sensory pores on 
head (Silfvergrip, 1996); caudal fin moderately 
bifurcated, with equal lobes ......Rhamdia quelen

8b. Adipose fin 44.6% - 51.3% of standard 
length, sensory pores of head invariably multiple 
(Silfvergrip, 1996); caudal fin deeply bifurcated, 
dissimilar lobes, with the upper one larger than 

the lower one .............................Rhamdia laukidi

9a. Body covered by two rows of bony plates on 
each side, long maxillary barbicels, passing the 
operculum ......................Hoplosternum littorale

9b. Body covered by more than two rows of bony 
plates on each side, short maxillary barbicels, 
never reaching the operculum ...........................10

10a. Caudal peduncle strongly depressed; slender 
body .................................................................11

10b. Caudal peduncle thick, not depressed; body 
stout .................................................................13

11a. Ventral median line of discontinuous bony 
plates, exhibiting a row of three median plates in 
front of the pelvic fins ......Farlowella mitoupibo

11b. Absence of ventral midline of bony plates or 
exhibiting two midplates in front of the pelvic fins 
..........................................................................12

12a. Length from tip of snout to start of mouth 
divided by length of pectoral fin < 0.6 ..................
.....................................Farlowella colombiensis

12b. Length from tip of snout to start of mouth 
divided by length of pectoral fin > 1.0 ...............
...............................................Farlowella vittata

13a. Hypertrophied operculum odontodes, passing 
or reaching the pectoral fin ...................................
.......................................Dolichancistrus fuesslii

13b. Non-hypertrophied operculum odontodes, 
never reaching the pectoral fin ......,,,,,,.............14

14a. Parieto-supraoccipital ridge absent .............
..........................................Chaetostoma dorsale

14b. Parieto-supraoccipital crest present .........15

15a. Dorsal region of pectoral spine with uniform 
black coloration; dot-like spots on head and body 
with the same density; background of body sides 
uniformly grayish to yellowish-green (Urbano-
Bonilla & Ballen, 2021) ......Chaetostoma joropo

15b. Main radius of pectoral fin with large dark 
spots, dot-like spots denser on head than on rest 
of body; lateral coloration of body dark brown to 

https://revistas.udea.edu.co/index.php/actbio
https://revistas.udea.edu.co/index.php/actbio


Barrios-Alonso et al. Actual. Biol. 47(122): e4701, 2025 | Jan-Jun | Medellin | DOI:10.17533/udea.acbi/v47n122a01

light brown (Urbano-Bonilla & Ballen, 2021) .....
.............................................Chaetostoma chimu

CHARACIFORMES

1a. Pelvic and pectoral fins oriented horizontally 
..............................................Characidium chupa

1b. Vertically oriented pelvic and pectoral fins ...
............................................................................2

2a. Absence of adipose fin ..................................3

2b. Presence of adipose fin .................................4

3a. Body subfusiform; males with claviform pro-
longation starting from the operculum; anal fin 
with 27 rays .....................Corynopoma riisei

3b. Robust body; males without claviform prolon-
gation starting from the operculum; anal fin with 
21 rays ......................Grundulus bogotensis

4a. Upper jaw longer than the lower jaw and 
protruding ..........................................................5

4b. Upper jaw not protruding; 16 or more rays in 
the anal fin .........................................................7

5a. Body somewhat tubular; branched anal fin 
rays 9 to 13; interorbital distance 34% - 37.9% of 
head length (Vari, 2001) ......Creagrutus atratus

5b. Body slightly compressed, not tubular; 
branched rays of anal fin 8 to 12; interorbital 
distance 26% - 35.4% of head length (Vari, 2001) ..
............................................................................6

6a. Third infraorbital bone well developed, its 
ventral margin approaching or in contact with the 
horizontal branch of the preoperculum; humeral 
spot clearly expanded anteriorly, posteriorly and 
dorsally of the lateral line, tapered or curved 
anterodorsally behind the head (Vari, 2001) ......
..................................................Creagrutus calai

6b. Third infraorbital bone small, with a wide 
space separating its ventral margin from the 
horizontal branch of the preoperculum; humeral 
patch in the shape of a uniform vertical bar or 
with a slight dorsal expansion (Vari, 2001) .........
............................................Creagrutus taphorni

7a. Anal fin with less than 19 rays .....................8

7b. Anal fin with more than 23 rays ..................9

8a. Anal fin with 16 rays .....................................
............................................Knodus cismontanus

8b. Anal fin with 17-18 rays ................................
.....................................Knodus deuterodonoides

9a. 34-38 scales on the lateral line .......................
........................................................Knodus alpha

9b. 41 or more scales above the lateral line .....10

10a. 41-44 scales above lateral line ......................
...............................................Hemibrycon metae

10b. 46-50 scales above lateral line ....................
.................................................Astyanax integer

CYPRINODONTIFORMES

1a. Ventral fin with 11-13 rays; dorsal fin with a 
black spot surrounded by two yellow spots .........
..................................................Poecilia caucana

1b. Ventral fin with 5 rays; dorsal fin without 
black spot ..............................Poecilia reticulata

DISCUSSION

Prior to this study, 32 species belonging to ten 
families and five orders had been recorded for the 
Garagoa river basin; however, eleven of them are 
reported up to genus (Urbano-Bonilla et al., 2021). 
In the present study, seven orders, 12 families and 
24 species are recorded, increasing the taxonomic 
reports for the basin by nine species, including two 
exotic species (Cyprinus carpio and Oncorhynchus 
mykiss), representing a 27% increase in the richness 
of fish species recorded for the basin.

Cyprinus carpio is a species that is cultivated in 
artificial systems near the Garagoa River, also 
having been introduced into the La Esmeralda 
reservoir for consumption and recreation 
(Valderrama, 1985). Cyprinus carpio individuals 
may have escaped from the crops and/or the 
reservoir which, being a lentic system and located 
in a temperate climate, favors the establishment 
of this opportunistic species (Kottelat & Freyhof, 
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2008; Valderrama, 1985). The presence of C. 
carpio represents a pressure on native species, 
as it modifies the habitat by consuming aquatic 
plants (Richardson et al., 2000) and has a high 
demand for food resources, including eggs of 
other fish species (Gutiérrez et al., 2012). These 
pressures could generate a population reduction, 
displacement and/or loss of native species in the 
CRG.

Poecilia reticulata has been introduced in 
different regions due to its ornamental use and 
for dipteran control (Kottelat & Whitten, 1996). 
Its occurrence in the CGR is attributed to one 
or several introductions and its wide tolerance to 
habitat modification, which allows it to establish 
and colonize tributaries (Roman-Valencia et al., 
2018). For its part, we suspect that the occurrence 
of Hoplosternum littorale is due to an introduction 
event, since this species has preferences for marshes 
and warm, stagnant floodplain waters (Baensch & 
Riehl, 1985; Reis & van der Sleen, 2018), which 
reduces the probability of occurrence by migration 
and/or natural widening of its distribution at 
2731 m.a.s.l. (S04), a locality in the upper part 
of the CRG where it was captured (see details in 
Annex 1). The above suspicion is supported, as 
this species has been introduced in other regions 
of America (Orfinger, 2015) and individuals of H. 
littorale are traded in pet stores in Tunja, Boyacá, 
a city close (~20 km) to the locality where the 
species was captured.

Regarding the occurrence of Grundulus bogotensis 
in the CRG, we propose two hypotheses. The first 
suggests an introduction, so that the species was 
extracted from a nearby tributary belonging to 
the Magdalena-Cauca basin and then introduced 
into the headwaters of the CRG (belonging to the 
Orinoco basin) (Maldonado-Ocampo et al., 2005). 
This is feasible, since in the 1950s G. bogotensis was 
transplanted to be used as food for humans and as 
a food resource for other commercially important 
fish species (e.g., O. mykiss) in different bodies 
of water in the Cundiboyacense highlands, located 
near the watershed between the Magdalena-Cauca 
basin and the CRG, Orinoco basin (Alvarado-
Forero & Gutiérrez-Bonilla, 2002). In the second 
hypothesis, we suggest that the headwaters of the 
CRG on the border with the Magdalena-Cauca 
basin could be part of the natural distribution area 
of the species. This is supported by the uplift of the 
Eastern Andean mountain range, since this event 

produced the isolation of the different populations 
of Grundulus (Roman-Valencia et al., 2010). Thus, 
due to the proximity between the headwaters of the 
Magdalena-Cauca basin with those of the Orinoco 
basin, the species could be naturally distributed in 
some of these tributaries located in the vicinity of 
the Cundiboyacense highlands.

Hernández et al. (2015) record the distribution of 
Rhamdia quelen only for the Amazon region and 
the Paraná River basin and position R. laukidi 
as the only species present in the Orinoco River 
basin. However, in this work we have recorded 
the collection of specimens with morphological 
characters coinciding with the description of R. 
quelen, such as the absence of multiple sensory 
pores on the head (Silfvergrip, 1996), which rules 
out that they belong to the species R. laukidi. 
Consequently, we suggest increasing morphological 
and molecular taxonomic studies to contribute to 
the knowledge of this group and its distribution. 
On the other hand, the presence of Characidium 
chupa, Farlowella colombiensis and Synbranchus 
marmoratus, is attributed to a natural extension 
of their distribution (i.e., the CRG is an area of 
natural distribution of these species), but they had 
not been recorded so far. 

Relevance of the results for the management 
of the CRG

Although most of the municipalities that make up 
the CRG have an economy based on agricultural 
production, it is projected that this will diversify 
through alternatives such as ecotourism, adventure 
tourism and sports (Corpochivor, 2018), including 
aquatic sports such as rafting (Silvera, 2023). 
In this sense, our results can contribute to this 
transformation through the use of information 
to consolidate activities such as nature tourism 
(e.g., underwater observation), aquatics and/or 
commercial fishing (e.g., aquaculture; Morales & 
Lasso, 2022).

In addition, species lists, identification keys 
and information on the composition of aquatic 
communities provide crucial information for 
understanding the dynamics of river ecosystems; 
they are also the basis for identifying species 
sensitive to environmental changes, serve to detect 
early signs of ecosystem disturbance (Karr & 
Dudley, 1981), and contribute to the knowledge of 
biodiversity and ecological relationships between 
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species (Costello, 2020; Lagomarsino & Frost, 
2020). In the future, the results of this type of 
work could be integrated with other parameters for 
decision making, policy formulation and planning 
on natural resources. For example, through indices 
such as the index of biotic integrity (IBI), which 
allows the identification of trends in river health 
over time and enables effective management and 
conservation planning (Karr & Dudley, 1981). 
This is especially important in the context of the 
CRG, since being part of the Upía river basin, 
it has been identified as one of the priority areas 
for the conservation of the ichthyofauna of the 
Andean Orinoquia (Lasso et al., 2016; Zamudio & 
Maldonado-Ocampo, 2022).

In conclusion, an updated list of the ichthyofauna 
of the Garagoa river basin is presented, comprising 
a total of 41 species. Of these, nine correspond 
to new records for the basin, an increase of 27% 
with respect to the number of species previously 
recorded. This result, added to the high presence 
of endemisms at higher altitudes in Andean rivers 
(Maldonado-Ocampo et al., 2005), evidences the 
importance of continuing to explore the rivers and 
streams of the upper Andean watersheds. Likewise, 
a dichotomous key for taxonomic identification, 
the description of each of the species recorded in 
the basin (see Annex 1) and photographs of some 
of these are presented, tools that will facilitate the 
monitoring of the ichthyofauna and the generation 
of future research for this and other neighboring 
basins that lack this information, in addition to 
complementing the information already existing 
for the Garagoa River (Corpochivor, 2018; Urbano-
Bonilla et al., 2021).

ACKNOWLEDGMENTS

We thank the research group Unidad de Ecología 
en Sistemas Acuáticos (UDESA) for their support 
in the management and execution of the project, 
as well as for the loan of equipment for the 
development of this research. We would also like 
to thank María Mahecha from the NGO Gotas 
de Agua, Andrea Barrera, Camila Díaz, Felipe 
Mancilla, Adriana Pedroza, Cristian Vargas, 
Fabián Silva, Pamela Rojas and Cristian Neira for 
their support in the field.

FINANCIAL SUPPORT

This work was financed by the Fondo Francisco 

José de Caldas - FFJC, Convenio Especial de 
Cooperación 404-2019 for the research program, 
corresponding to the Certificado de Disponibilidad 
de Recursos  (CDR) derived number 15464-2020 
of March 19, 2020 and Convenio Especial de 
Cooperación 386-2019 for the young researchers 
and innovators program, corresponding to the 
CDR derived number 15499-2020 of March 25, 
2020 of the Ministerio de Ciencias (MinCiencias); 
and by the Vicerrectoría de Investigación y 
Extensión (VIE) of the Universidad Pedagógica 
y Tecnológica de Colombia (UPTC) through the 
project: "Importancia de las variables locales 
y de paisaje sobre las comunidades de peces y 
macroinvertebrados bentónicos de sistemas lóticos 
andinos", code SGI-2955. 

AUTHOR CONTRIBUTION

Laura Melissa Barrios Alonso: field collection, 
taxonomic determination of species and writing 
of the document. Daniela Alejandra Becerra-
Infante: field collection, taxonomic determination 
of species, writing of the document. Andrés Felipe 
Galán Echeverri: field collection, elaboration of 
the taxonomic key and revision of the document. 
Yimy Herrera-Martínez: project design, obtaining 
funding and revision of the document. Camilo 
Andrés Roa-Fuentes: design and management 
of the project, obtaining funding, taxonomic 
determination of the species and revision of the 
document.

CONFLICT OF INTEREST

The authors declare that they have no conflicts of 
interest.

REFERENCES 

Acero, A. & Polanco, A. (2017). Biodiversidad íctica de los 
mares colombianos: riqueza amenazada. Revista de la 
Academia Colombiana de Ciencias Exactas, Físicas y 
Naturales, 41(159), 200–212. https://doi.org/10.18257/
raccefyn.480

Alvarado-Forero, H. & Gutiérrez-Bonilla, F. (2002). 
Especies hidrobiológicas continentales introducidas y 
trasplantadas y su distribución en Colombia. Ministerio 
del Medio Ambiente. 

Andrade-López, J. M., Urbano-Bonilla, A., López-Pinto, 
Y. & Agudelo-Zamora, H. D. (2021). Especies de 
peces registradas en las subcuencas hidrográficas de la 
jurisdicción de Corpochivor (Boyacá-Colombia). (v2.2) 

https://revistas.udea.edu.co/index.php/actbio
https://revistas.udea.edu.co/index.php/actbio
https://doi.org/10.18257/raccefyn.480
https://doi.org/10.18257/raccefyn.480


Barrios-Alonso et al.      Actual. Biol. 47(122): e4701, 2025 | Jan-Jun | Medellin |DOI:10.17533/udea.acbi/v47n122a01

[Dataset/Occurrence]. Corpochivor - Corporación 
Autónoma Regional de Chivor. https://doi.
org/10.15472/z0qxnk

Baensch, H. & Riehl, R. (1985). Verlag für Natur-und 
Heimtierkunde. Mergus, 2, 1216.

Bustamante, C. (Ed.). (2019). Gran Libro de la Orinoquia 
Colombiana. Instituto de Investigación de Recursos 
Biológicos Alexander von Humboldt (IAvH).  
https ://repos i tory.humboldt .org .co/ent i t ies/
publication/74aa82cf-be07-4d1c-86b2-a32dbfd394ac 

Cala-Cala, P. (2019). Medio ambiente y diversidad de los 
peces de agua dulce de Colombia. Academia Colombiana 
de Ciencias Exactas, Físicas y Naturales.

Cárdenas Hincapié, J. S. (2023). Colección Ictiológica del 
Museo de La Salle Bogotá (MLS). (v1.8) [Dataset/
Occurrence]. Universidad de la Salle. https://doi.
org/10.15472/umnba4

Corpochivor. (2018). Actualización de plan de ordenación 
y manejo de la cuenca del río Garagoa. Corporación 
Autónoma Regional de Chivor.

Costello, M. J. (2020). Taxonomy as the key to life. Megataxa, 
1(2), 105–113. https://doi.org/10.11646/megataxa.1.2.1

DoNascimiento, C., Agudelo-Zamora, H. D., Bogotá-Gregory, 
J. D., Méndez-López, A., Ortega-Lara, A., Lasso, C., 
Cortés-Hernández, M. A., Albornoz-Garzón, J. G., 
Villa-Navarro, F. A., Netto-Ferreira, A. L., Lima, F. 
T. C., Thomaz, A. & Arce, H. M. (2024). Lista de 
especies de peces de agua dulce de Colombia / Checklist 
of the freshwater fishes of Colombia. (v2.16) [Dataset/
Checklist]. Asociación Colombiana de Ictiólogos. 
https://doi.org/10.15472/numrso

Eigenmann, C. H. (1922). The fishes of western South 
America, Part I. The fresh-water fishes of northwestern 
South America, including Colombia, Panama, and the 
Pacific slopes of Ecuador and Peru, together with an 
appendix upon the fishes of the Rio Meta in Colombia. 
Memoirs of the Carnegie Museum, 9(1), 1-350. https://
doi.org/10.5962/p.234839 

Gutiérrez, F. D. P., Lasso, C. A., Baptiste, M. P., Duarte-
Sánchez, P. & Díaz, A. M. (2012). Catálogo de la 
biodiversidad acuática exótica y trasplantada en 
Colombia: moluscos, crustáceos, peces, anfibios, reptiles 
y aves. Instituto de Investigación de Recursos Biológicos 
Alexander von Humboldt.

Hernández, C. L., Ortega-Lara, A., Sánchez-Garcés, G. C. 
& Alford, M. H. (2015). Genetic and morphometric 
evidence for the recognition of several recently 
synonymized species of trans-Andean Rhamdia (Pisces: 
Siluriformes: Heptapteridae). Copeia, 103(3), 563-579. 
https://doi.org/10.1643/ci-14-145 

Horton, R. E. (1945). Erosional development of streams 
and their drainage basins; hydrophysical approach to 
quantitative morphology. Geological society of America 

bulletin, 56(3), 275-370.
IDEAM. (2004). Guía técnica científica para la ordenación y 

manejo de cuencas hidrográficas en Colombia: Decreto 
1729 de 2002. https://corponarino.gov.co/expedientes/
documentacion/ayudaa/guiadecuenca2008.pdf 

Jiménez-Segura, L. F., Cortés-Hernández, M. Á., Álvarez-
Álvarez, K. L., Ospina-Pabón, J. G., Castellanos-Mejía, 
M. C. & DoNascimiento, C. (2023). Ichthyological 
Collection of the Universidad de Antioquia. (v5.11) 
[Dataset/Occurrence]. Universidad de Antioquia. 
https://doi.org/10.15472/lkcff8

Karr, J. R. & Dudley, D. R. (1981). Ecological perspective on 
water quality goals. Environmental management, 5, 55-
68. https://doi.org/10.1007/BF01866609

Kottelat, M. & Whitten, T. (1996). Freshwater biodiversity 
in Asia: with special reference to fish. World Bank 
Publications. https://doi.org/10.1596/0-8213-3808-0 

Kottelat, M. & Freyhof, J. (2008). Handbook of European 
freshwater fishes. Ichthyological Research, 55, 99. 
https://doi.org/10.1007/s10228-007-0012-3

Lagomarsino, L. P. & Frost, L. A. (2020). The central role 
of taxonomy in the study of neotropical biodiversity1. 
Annals of the Missouri Botanical Garden, 105(3), 405-
421. https://doi.org/10.3417/2020601

Lasso, C., Machado-Allison, A. & Taphorn, D. (2016). Fishes 
and aquatic habitats of the Orinoco River Basin: 
diversity and conservation. Journal of Fish Biology, 
89(1), 174–191. https://doi.org/10.1111/jfb.13010

Maldonado-Ocampo, J., Ortega-Lara, A., Usma-Oviedo, J. 
S., Galvis-Vergara, G., Villa-Navarro, F. A., Vásquez-
Gamboa, L., Prada-Pedreros, S. & Ardila-Rodríguez, 
C. (2005). Peces de los Andes de Colombia. Instituto 
de Investigación de Recursos Biológicos Alexander von 
Humboldt. 

Marchant, S., Pinzón-Quiñones, L. E., Beltrán, V., Mantilla-
Barbosa, E., Rangel-Serpa, F. & Torres, M. (2023). 
Colección Ictiológica de la Universidad Industrial de 
Santander. (v5.5) [Dataset/Occurrence]. Universidad 
Industrial de Santander. https://doi.org/10.15472/
j1os0f.

Mojica, J. I. & Agudelo, R. (2023). Colección de Ictiología 
del Instituto de Ciencias Naturales (ICN-MHN-Ic). 
(v1.7) [Dataset/Occurrence]. Universidad Nacional de 
Colombia. https://doi.org/10.15472/0tcazz.

Molina, J. & Cano-Cobos, Y. (2023). Colección de Peces 
del Museo de Historia Natural C.J. Marinkelle. (v1.1) 
[Dataset/Occurrence]. Universidad de los Andes. 
https://doi.org/10.15472/u98fxz

Morales-Betancourt, M. A. & Lasso, C. A. (2022). Recursos 
hidrobiológicos de importancia en la Bioeconomía de 
la Orinoquia colombiana. Parte I: esponjas, moluscos, 
crustáceos y peces. Instituto de Investigación de 
Recursos Biológicos Alexander von Humboldt.

https://revistas.udea.edu.co/index.php/actbio
https://revistas.udea.edu.co/index.php/actbio
https://doi.org/10.15472/z0qxnk
https://doi.org/10.15472/z0qxnk
https://repository.humboldt.org.co/entities/publication/74aa82cf-be07-4d1c-86b2-a32dbfd394ac
https://repository.humboldt.org.co/entities/publication/74aa82cf-be07-4d1c-86b2-a32dbfd394ac
https://doi.org/10.15472/umnba4
https://doi.org/10.15472/umnba4
https://doi.org/10.11646/megataxa.1.2.1
https://doi.org/10.15472/numrso
https://doi.org/10.5962/p.234839
https://doi.org/10.5962/p.234839
https://doi.org/10.1643/ci-14-145
https://corponarino.gov.co/expedientes/documentacion/ayudaa/guiadecuenca2008.pdf
https://corponarino.gov.co/expedientes/documentacion/ayudaa/guiadecuenca2008.pdf
https://doi.org/10.15472/lkcff8
https://doi.org/10.1007/BF01866609
https://doi.org/10.1596/0-8213-3808-0
https://doi.org/10.1007/s10228-007-0012-3
https://doi.org/10.3417/2020601
https://doi.org/10.1111/jfb.13010
https://doi.org/10.15472/j1os0f
https://doi.org/10.15472/j1os0f
https://doi.org/10.15472/0tcazz
https://doi.org/10.15472/u98fxz


Barrios-Alonso et al. Actual. Biol. 47(122): e4701, 2025 | Jan-Jun | Medellin | DOI:10.17533/udea.acbi/v47n122a01

Orfinger, A. B. (2015). Selected population characteristics 
of the non-native catfish Hoplosternum littorale 
(Hancock, 1828) in central Florida, USA. International 
Journal of Aquatic Biology, 3(4), 258-262. https://doi.
org/10.22034/ijab.v3i4.104 

Prada-Pedreros, S., Herrera-Collazos, E. E., Maldonado-
Ocampo, J. A. & Pinto-Carvalho, T. (2018). 
Colección de peces del Museo de Historia Natural de 
la Pontificia Universidad Javeriana. (v4.5) [Dataset/
Occurrence]. Pontificia Universidad Javeriana. http://
doi.org/10.15472/uozvak

Ramírez-Chaves, H. E. & Henao-Osorio, J. J. (2022). Peces 
- Colección de Vertebrados e Invertebrados - Museo 
de Historia Natural, Universidad de Caldas. (v2.3) 
[Dataset/Occurrence]. Universidad de Caldas. https://
doi.org/10.15472/idjj8x

Reis, R. E. & van der Sleen, P. (2018). Family Callichthyidae 
- Callichthyid armored catfishes. En P. van der Sleen 
& J. S. Albert. (Eds.). Field guide to the fishes of the 
Amazon, Orinoco, and Guianas (Vol. 115, pp. 216-219). 
Princeton University Press. 

Richardson, D. M., Bond, W. J., Dean, W. R. J., Higgins, 
S. I., Midgley, G. F., Milton, S. J., Powrie, L. W., 
Rutherford, M. C., Samways, M. J. & Schulze, R. E. 
(2000). Invasive alien species and global change: a South 
African perspective. Island Press.

Ríos-Pulgarín, M. I., Martínez, J. & Zuluaga-Gómez, A. 
(2015). Colección de Peces Universidad Católica 
de Oriente. (v6) [Dataset/Ocurrence]. Universidad 
Católica de Oriente. https://ipt.biodiversidad.co/sib/
resource?r=uco-001

Roman-Valencia, C., Vanegas-Rios, J. A. & Ruiz-C, R. 
I. (2010). Phylogenetic and biogeographic study of 
Grundulus. Vertebrate Zoology, 60(2), 107–122. https://
doi.org/10.3897/vz.60.e30997

Roman-Valencia, C., Ruiz-C, R. I., Taphorn, D. C. & Duque, 
O. A. (2018). Guía para la identificación de los peces del 
río La Vieja, Alto Cauca, Colombia. Editorial Eumed.

SiB Colombia. (2022). Biodiversidad de Colombia en 
cifras 2022. https://biodiversidad.co/post/2022/
biodiversidad-colombia-cifras-2022 

Silfvergrip, A. M. C. (1996). A systematic revision of 
the neotropical catfish genus Rhamdia (Teleostei, 
Pimelodidae). [Doctoral Thesis, Stockholm University]. 
Stockholm University. https://su.diva-portal.org/
smash/record.jsf?pid=diva2%3A1182719&dswid=7045 

Silvera, J. (2023, septiembre 21). Chinavita promueve el 
turismo de aventura con rafting. Boyacá 95.6 FM. 
https://956fm.boyaca.gov.co/chinavita-promueve-el-
turismo-de-aventura-con-rafting/

Strahler, A. N. (1957). Quantitative analysis of watershed 

geomorphology. Eos, Transactions American 
Geophysical Union, 38(6), 913-920.

Taphorn, D. C. (2003). Manual de identificación y biología de 
los peces Characiformes de la cuenca del río Apure en 
Venezuela. UNELLEZ, BioCentro.

Tobar-Guzmán, G. (1977). Hidroeléctrica de Chivor Colombia. 
Informes de la Construcción, 30(290), 73–85. https://
doi.org/10.3989/ic.1977.v30.i290.2671.

Urbano-Bonilla, A., Ballen, G. A., Herrera-R, G. A., Zamudio, 
J., Herrera-Collazos, E. E., DoNascimiento, C., Prada-
Pedreros, S. & Maldonado-Ocampo, J. A. (2018). Fishes 
of the Cusiana River (Meta River basin, Colombia), 
with an identification key to its species. ZooKeys, 733, 
65-97. https://doi.org/10.3897/zookeys.733.20159 

Urbano-Bonilla, A., Agudelo-Zamora, H. D., López-Pinto, 
Y., Andrade-López, J., Miranda-Cortes, L., Ávila-
Avilán, R. C. & Rojano-Bolaño, C. A. (2021). Peces 
del Suroriente de Boyacá. Prioridades de Conservación 
para Corpochivor. Corporación Autónoma Regional de 
Chivor. 

Urbano-Bonilla, A. & Ballen, G. A. (2021). A new species 
of Chaetostoma (Siluriformes: Loricariidae) from the 
Orinoco basin with comments on Amazonian species of 
the genus in Colombia. Journal of Fish Biology, 98(4), 
1091-1104. https://doi.org/10.1111/jfb.14640.

Valderrama, M. (1985). Embalses y problemática pesquera. 
Colombia: Ciencia y Tecnología, 3(3), 11-14.

van der Sleen, P. & Albert, J. S. (Ed.). (2018). Field guide 
to the fishes of the Amazon, Orinoco, and Guianas. 
Princeton University Press.

Vari, R. P. (2001). Phylogenetic study of the neotropical fish 
genera Creagrutus Günther and Piabina Reinhardt 
(Teleostei: Ostariophysi: Characiformes), with revision 
of the Cis-Andean species. Smithsonian Institution 
Press. https://doi.org/10.5479/si.00810282.613

Villa-Navarro, F. A. (2017). Colección Zoológica Universidad 
del Tolima-Ictiología. (v.2.6) [Dataset/Occurrence]. 
Universidad del Tolima. http://ipt.biodiversidad.co/
sib/resource?r=ut_ictio&amp;v=1.0

WWF. (2018). Estas son algunas de las especies de agua dulce 
más amenazadas en Colombia. https://www.wwf.org.
co/?334551/Estas-son-algunas-de-las-especies-de-agua-
dulce-mas-amenazadas-en-Colombia.

Zahl, I. H., Samuelsen, O. & Kiessling, A. (2012). Anaesthesia 
of farmed fish: implications for welfare. Fish physiology 
and biochemistry, 38, 201-218. https://doi.org/10.1007/
s10695-011-9565-1

Zamudio, J. & Maldonado-Ocampo, J. (2022). Prioridades 
para la conservación de los peces de agua dulce en la 
Orinoquia andina de Colombia. Caldasia, 44(1), 41–53. 
https://doi.org/10.15446/caldasia.v44n1.84798

 

https://revistas.udea.edu.co/index.php/actbio
https://revistas.udea.edu.co/index.php/actbio
https://doi.org/10.22034/ijab.v3i4.104
https://doi.org/10.22034/ijab.v3i4.104
http://doi.org/10.15472/uozvak
http://doi.org/10.15472/uozvak
https://doi.org/10.15472/idjj8x
https://doi.org/10.15472/idjj8x
https://ipt.biodiversidad.co/sib/resource?r=uco-001
https://ipt.biodiversidad.co/sib/resource?r=uco-001
https://doi.org/10.3897/vz.60.e30997
https://doi.org/10.3897/vz.60.e30997
https://biodiversidad.co/post/2022/biodiversidad-colombia-cifras-2022
https://biodiversidad.co/post/2022/biodiversidad-colombia-cifras-2022
https://su.diva-portal.org/smash/record.jsf?pid=diva2%3A1182719&dswid=7045
https://su.diva-portal.org/smash/record.jsf?pid=diva2%3A1182719&dswid=7045
http://fm.boyaca.gov.co/chinavita-promueve-el-turismo-de-aventura-con-rafting/
http://fm.boyaca.gov.co/chinavita-promueve-el-turismo-de-aventura-con-rafting/
https://doi.org/10.3989/ic.1977.v30.i290.2671
https://doi.org/10.3989/ic.1977.v30.i290.2671
https://doi.org/10.3897/zookeys.733.20159
https://doi.org/10.1111/jfb.14640
https://doi.org/10.5479/si.00810282.613
http://ipt.biodiversidad.co/sib/resource?r=ut_ictio&amp;v=1.0
http://ipt.biodiversidad.co/sib/resource?r=ut_ictio&amp;v=1.0
https://www.wwf.org.co/?334551/Estas-son-algunas-de-las-especies-de-agua-dulce-mas-amenazadas-en-Colombia
https://www.wwf.org.co/?334551/Estas-son-algunas-de-las-especies-de-agua-dulce-mas-amenazadas-en-Colombia
https://www.wwf.org.co/?334551/Estas-son-algunas-de-las-especies-de-agua-dulce-mas-amenazadas-en-Colombia
https://doi.org/10.1007/s10695-011-9565-1
https://doi.org/10.1007/s10695-011-9565-1
https://doi.org/10.15446/caldasia.v44n1.84798

