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A B ST R A CT 

A new genus of heptapterid catfish, Magdalenichthys gen. nov., largely ignored for the past two decades is herein described. Comprehensive 
examination of specimens in Colombian ichthyological collections and additional samplings in the Magdalena basin were the base for an in-
tegral analysis using morphological characters, DNA barcode delimitation, and molecular phylogenetic analyses to assess monophyly and re-
lationships of the new genus, and to delimit and diagnose four new species, Magdalenichthys lundbergi sp. nov., Magdalenichthys mompox 
sp. nov., Magdalenichthys poira sp. nov., and Magdalenichthys yariguies sp. nov., endemic to the Magdalena basin. The new genus is phylo-
genetically diagnosed. Maximum likelihood, Bayesian inference, and coalescent-based analyses with ultraconserved elements (UCEs) data, 
place the new genus as sister to Phenacorhamdia, within a clade also containing Cetopsorhamdia and Pariolius, consistent with the finding 
of two apomorphic characters shared by the new genus and Phenacorhamdia. The biogeographic pattern of the new genus (restricted to the 
Magdalena basin) is also discussed.

Keywords: Andes; DNA barcode; freshwater fishes; iterative taxonomy; phylogenomics; South America; species delimitation; systematics; 
trans-Andean; ultraconserved elements

I N T RO D U CT I O N
The family Heptapteridae is a conspicuous and ubiquitous group 
of small-sized Neotropical catfishes (most species are less than 
20 cm standard length -SL), comprising 237 valid species and 
more than 50 recognized undescribed forms (Reis et al. 2003, 
Fricke et al. 2024). Members of the family are distributed 
from northern Mexico to southern Argentina, on both sides of 

the Andes, being one of the most characteristic components 
of the ichthyofaunas of small body waters in the Neotropics 
(Bockmann and Guazelli 2003).

The monophyly of the family was first recognized by 
Lundberg and McDade (1986) and formalized as a taxon 
at the subfamily level within Pimelodidae (Rhamdiinae = 
Heptapterinae, see Silfvergrip 1996, on nomenclatural priority 
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of the latter) by Lundberg et al. (1991). Preliminary phylo-
genetic analyses dealing with the whole Siluriformes (Mo 
1991, de Pinna 1993) suggested that heptapterids do not com-
prise a monophyletic clade exclusively with the remaining 
subfamilies of the former Pimelodidae (i.e. Pimelodinae and 
Pseudopimelodinae), but instead heptapterids are allied to a 
suprafamilial clade constituted by Ariidae, Auchenipteridae, 
Doradidae, Mochokidae, and Pimelodidae, or it is recovered as 
sister to the Asian Bagrichthyidae (= Bagridae), respectively. 
Bockmann (1998) discussed some morphological evidence that 
refuted de Pinna’s hypothesis (i.e. non-monophyly of Bagridae 
sensu Mo 1991, and monophyly of his Rhamdioidei = Heptapt
eridae + Bagrichthyidae + Olyridae), suggesting a sister group 
relationship of Heptapteridae to a large clade composed by 
Ariidae, Auchenipteridae, Austroglanididae, Bagridae, Chacidae, 
Claroteidae, Cranoglanididae, Doradidae, Horabagridae, 
Ictaluridae, Malapteruridae, Mochokidae, Pangasiidae, 
Plotosidae, Pimelodidae, Schilbidae, and Siluridae. Bockmann 
and Guazelli (2003) taking into account the previous evidence 
of non-monophyly of the traditional notion of Pimelodidae 
(i.e. comprising subfamilies Heptapterinae, Pimelodinae, and 
Pseudopimelodinae), formally ranked the Rhamdiinae con-
cept of Lundberg et al. (1991) at full family status level as 
Heptapteridae. In spite of previous morphological evidence sug-
gesting non-monophyly of the whole Pimelodidae (i.e. Heptap
terinae + Pimelodinae + Pseudopimelodinae), Diogo (2005, 
2007) proposed four putative morphological synapomorphies 
for the classical Pimelodidae, associated with the mandibular 
barbels and cranial muscles. This hypothesis has gained support 
from molecular analyses as well (Hardman 2005, Sullivan et al. 
2006, 2013, Silva et al. 2024) and seems acceptable today, given 
the growing support from multiple molecular datasets tested 
(Betancur-R et al. 2017) and combined analyses of multilocus 
DNA sequences with morphological characters (Mirande 
2017). Currently, the original concept of Pimelodidae has been 
ranked as superfamily Pimelodoidea (Sullivan et al. 2006, 2013).

Heptapteridae monophyly has remained unchallenged and 
the group is diagnosed by the following synapomorphies that 
were proposed since its early recognition as a monophyletic 
group (Lundberg and McDade 1986, Ferraris 1988, Lundberg 
et al. 1991): (i) posterior arm of fourth transverse process lat-
erally expanded above swimbladder and notched once to sev-
eral times; (ii) neural spines of the Weberian complex centrum 
joined by a straight-edged, horizontal or sometimes a sloping 
bony lamina; (iii) process for insertion of levator operculi muscle 
on posterodorsal corner of hyomandibula greatly expanded; (iv) 
posterior and anterior limbs of quadrate articulating independ-
ently with hyomandibula and metapterygoid, respectively; (v) 
presence of an anteriorly recurved process (‘mesethmoid hook’), 
projected from ventrolateral corner of mesethmoid. Regarding its 
internal relationships, a large monophyletic unit within the family, 
comprising the majority of genera characterized by lacking a free 
orbital rim was also recognized early (Lundberg and McDade 
1986, Stewart 1986) and was informally denominated as the 
Nemuroglanis sub-clade by Ferraris (1988), who proposed the 
following derived conditions supporting its monophyly: (i) lam-
inar portion of complex centrum transverse process (posterior 
to branched segment), triangular and extending nearly to the lat-
eral tip of the fifth vertebral transverse process; (ii) first dorsal-fin 

pterygiophore inserted posterior to the Weberian complex, usu-
ally between vertebrae 7 and 10; (iii) dorsal-fin spine thin and 
flexible and spinelet (= first dorsal spine) absent; (iv) distal half 
of pectoral-fin spine thin and flexible. Bockmann (1994) pro-
posed 11 additional synapomorphies for the Nemuroglanis sub-
clade. The most comprehensive study dealing with the whole 
family is still the unpublished doctoral dissertation of Bockmann 
(1998), which gives a detailed revision of all genera included 
in the group and their relationships. More recently, two papers 
dealing with the internal relationships of Heptapteridae (al-
though differing in their taxonomic coverage emphasis), based 
on molecular information (either traditional multi-locus and 
genomic data) were almost simultaneously published (Faustino-
Fuster et al. 2021: multi-locus, Silva et al. 2021: ultraconserved 
elements). Interestingly, both contributions arrived at basically 
equivalent classification proposals (only differing in assignation 
of the monotypic Goeldiella to its separate tribe, Goeldiellini, by 
Faustino-Fuster et al. 2021), which in general terms also agree 
with previous findings earlier provided by Bockmann (1998). 
However, Faustino-Fuster et al. (2021) and Silva et al. (2021) sig-
nificantly depart from each other in their approach to diagnose 
the recognized suprageneric clades, since only the latter provide 
strictly phylogenetic diagnoses for the groups being named. 
The former Nemuroglanis sub-clade was then formally ranked 
as tribe Heptapterini in both works, being diagnosed by 12 syn-
apomorphies in Silva et al. (2021), which were mostly compiled 
from Bockmann (1994, 1998). In contrast, resolution at the 
genus level is far from being settled. With a few exceptions, e.g. 
Cetopsorhamdia Eigenmann & Fisher, 1916 (Bockmann and Reis 
2021), Gladioglanis Ferraris & Mago-Leccia, 1989 (Lundberg et 
al. 1991), Horiomyzon Stewart, 1986 (Stewart 1986), Mastiglanis 
Bockmann, 1994 (Bockmann 1994), Nemuroglanis Eigenmann 
& Eigenmann, 1889 (Bockmann and Ferraris 2005), Rhamdella 
Eigenmann & Eigenmann, 1888 (Bockmann and Miquelarena 
2008), and Rhamdiopsis Haseman, 1911 (Bockmann and Castro 
2010), the bulk of remaining heptapterid genera lack of unam-
biguous diagnoses formulated in the context of a cladistic frame-
work. This scenario renders in an unstable generic classification 
of an important number of species formerly described in the 
Heptapterini genera Cetopsorhamdia, Chasmocranus, Eigenmann, 
1912, Heptapterus Bleeker, 1858, and Imparfinis Eigenmann & 
Norris, 1900.

Since 2006, a species then alternatively assigned to Imparales 
panamensis Bussing, 1970, Heptapterus sp., or even just as an 
undetermined Heptapteridae has been recorded for the upper 
basin of the Magdalena River in Colombia (Villa-Navarro et al. 
2006, Albornoz-Garzón et al. 2020) and its systematic and taxo-
nomic status have remained unexplored. A comprehensive revi-
sion of heptapterid material available in Colombian collections, 
as well as recent sampling efforts conducted along the Cauca and 
Magdalena rivers have allowed the recognition of three additional 
related forms, using an integrative approach. All these samples 
span a vast distribution area along the entire Magdalena basin. 
Encompassing morphological comparisons across heptapterids 
revealed the consistent presence of an exclusive derived char-
acter shared by these four species that provides support for its 
recognition as a monophyletic group within the family. In the 
present paper we propose a new genus to accommodate these 
four new species, which are recognized both by morphological 
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characters and DNA barcode delimitation analyses. Also, phylo-
genetic relationships of the new genus are addressed through its 
inclusion in the dataset of the recent phylogenetic assessment of 
Heptapteridae by Silva et al. (2021), based on high-throughput 
sequencing of ultraconserved elements (UCEs; Faircloth et al. 
2012), complemented by a morphological comparative evalu-
ation focussed on those characters that support its phylogenetic 
placement recovered in the molecular hypothesis.

M AT E R I A L  A N D  M ET H O D S

Morphology
Measurements were taken on the left side of specimens, when-
ever was possible, using a pointed tip digital caliper and ex-
pressed to the nearest 0.1 mm. Methodology and terminology 
for measurements followed Bockmann and de Pinna (2004). 
Caudal-fin ray counts followed Lundberg and Baskin (1969). 
Nomenclature for osteology and sensory pores of cephalic lateral 
line followed Bockmann and Miquelarena (2008). Number of 
branchiostegal rays, vertebrae, ribs, pterygiophores, procurrent 
(unsegmented) rays in anal and caudal fins, insertion of first and 
last pterygiophores of dorsal and anal fins, and other osteological 
characters were determined only on cleared and stained speci-
mens. Vertebral counts include first five vertebrae involved in the 
Weberian complex and the compound caudal centrum consisting 
of preural centrum 1 and ural centrum 1 (PU1 + U1) was counted 
as one element (Lundberg and Baskin 1969). Thoracic vertebrae 
are here defined as the anteriormost precaudal vertebrae lacking 
a complete hemal arch. Counts of the holotype are indicated by 
an asterisk or enclosed in parenthesis. Cleared and stained speci-
mens (c&s) were obtained using the Taylor and Van Dyke (1985) 
technique. Photographs of anatomical structures were taken with 
a Leica MC 190 HD digital camera attached to a Leica S8APO 
stereomicroscope, using the Leica Application Suite v.3.3.0. Final 
edited figures were composite multifocal images of individual 
photographs stacked using Helicon Focus v.6.7.1 Pro software. 
Institutional abbreviations follow Sabaj (2023).

DNA barcode species delimitation
Species delimitation analyses included 19 specimens of the 
new genus plus Heptapterus longicauda (Borodin, 1927) as 
an outgroup. Supporting information, Table S1 contains vou-
cher information and BOLD accession numbers. Genomic 
DNA was extracted from muscle or fins tissues preserved in 
95% ethanol with a Qiagen DNeasy Blood & Tissue kit, ac-
cording to the manufacturer’s instructions. Partial sequences 
of the mitochondrial gene cytochrome oxidase c subunit 
I (COI) were amplified using one round of PCR using the 
primers Fish F1 and Fish R1 (Ward et al. 2005). The PCR 
reactions were carried out in a reaction volume of 12.5 μl con-
taining: 8.15 μl of H2O, 1.25 μl of 10 × Taq buffer (500 mM 
KCl; 200 mM Tris-HCl), 0.4 μl of MgCl2 (50 mM), 0.5 μl of 
dNTPs (8 mM), 0.25 μl of each primer (10 μM), 0.2 μl (5 
U/μl) of Taq polymerase (Phoneutria®), and 1.5 μl of tem-
plate DNA (50 ng/μl). The PCR conditions consisted of 
3 min at 95°C (initial denaturation) followed by 35 cycles 
of 45 s at 94°C (denaturation), 30 s at 50–54°C (hybridiza-
tion), and 60 s at 68°C (nucleotide extension), ending with 
a final extension at 68°C for 10 minutes. Amplified products 

were checked on a 1% agarose gel. Amplicons were then 
purified with ExoSAP-IT (USB Corporation) following the 
manufacturer’s protocol. The purified products were used as 
a template to sequence both DNA strands using the BigDye 
Terminator v.3.1 Cycle Sequencing Ready Reaction kit 
(Applied Biosystems) and sequenced on an ABI3130 Genetic 
Analyzer (Applied Biosystems). Consensus sequences were 
assembled and edited in Geneious 4.8.5 (Kearse et al. 2012), 
and were aligned using Muscle algorithm (Edgar 2004), 
coupled to Geneious 4.8.5. The aligned matrix was tested for 
saturation in DAMBE v.7.0.28 (Xia 2018).

Species delimitation approaches involved three methods: 
(i) the general mixed Yule coalescent (GMYC; Fujisawa and 
Barraclough 2013), using the single threshold parameter at the 
web server (https://species.h-its.org/gmyc/), and as input an 
ultrametric gene tree. BEAST v.1.8 (Drummond et al. 2012) was 
used to estimate the ultrametric gene tree under the exponential 
growth coalescent model (Griffiths and Tavaré 1994) and the 
lognormal relaxed clock model (Drummond et al. 2006). The 
nucleotide evolutionary model used to estimate the ultrametric 
tree was the general time reversible model of rate substitution 
and gamma-distributed rates among sites (GTR+G), as esti-
mated by PartitionFinder v.1.1.0 (Lanfear et al. 2012). Markov 
chains included a total of 1000 million generations, sampling 
trees every 100 000 generations. The convergence of the values 
was checked in Tracer v.1.6 (Rambaut et al. 2014). The first 10% 
generations were discarded as burn‐in and the remaining trees 
were used to build a majority consensus tree in TreeAnnotator 
v.1.8 (Drummond et al. 2012). (ii) The Bayesian Poisson Tree 
Process (PTP; Zhang et al. 2013) was performed at the PTP 
webserver (https://species.h-its.org/), using 100 000 gener-
ations (thinning = 100) and a best maximum likelihood (ML) 
tree as input, obtained through an ML analysis. The ML ana-
lysis was performed with RaxML v.8.2 (Stamatakis 2014) with 
the GTR-GAMMA model, a maximum parsimony starting tree, 
and a posteriori analysis of bootstrap with the autoMRE function 
(Pattengale et al. 2009). (iii) The ASAP analysis was performed 
on the ASAP server (https://bioinfo.mnhn.fr/abi/public/
asap/) using the Kimura (K80) model and only considered the 
partition with the lower ASAP-score.

Sequences were binned into species groups aimed to apply the 
genetic distances approach. Genetic distances were calculated 
using the Tamura-Nei (TN93) model (Tamura and Nei 1993) 
and 1000 bootstrap replicates in MEGA X (Kumar et al. 2018).

Phylogenomic analyses
The phylogenetic placement of the new genus within 
Heptapteridae was evaluated through a phylogenetic analysis 
using high-throughput sequencing of UCEs (Faircloth et al. 
2012). The genome-based matrix of UCEs included 78 spe-
cimens, comprising 59 heptapterids, of which 56 were taken 
from Silva et al. (2021), one specimen of Cetopsorhamdia 
nasus Eigenmann & Fisher, 1916, and two samples of the 
new genus. Vouchers of the samples are listed in Silva et al. 
(2021), except for C. nasus and the new genus, which are 
deposited in the ichthyological section of the Colección 
Zoológica de la Universidad del Tolima, Ibagué, Colombia 
(CZUT-IC) and Colección Zoológica de Referencia del 
Museo de Ciencias Naturales Federico Carlos Lehmann 
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Valencia del INCIVA (IMCN), Cali, Colombia (Supporting 
Information, Table S1).

Whole genomic DNA extractions were carried out using 
a DNeasy Tissue kit (Qiagen), following the manufacturer’s 
protocols and 2 μl of each sample were quantified using fluor-
ometry (Qubit, Life Technologies) to verify an ideal concentra-
tion (> 10 ng/μl). Library preparation, sequencing, and raw data 
processing were performed at Arbor Biosciences (Ann Arbor, 
MI, USA). For more details about this procedure, see the DNA 
extraction and sequencing section in the Material and methods 
section of Roxo et al. (2019). To enrich the libraries we also used 
a probe set developed for ostariophysan fishes to generate se-
quence data for about 2700 UCE loci (Faircloth et al. 2020).

The standard PHYLUCE pipeline was used for processing 
target-enriched UCE data (Faircloth 2016). Adapter con-
tamination and low-quality bases were trimmed using the 
Illumiprocessor software pipeline developed by Faircloth (2013; 
https://github.com/faircloth-lab/illumiprocessor/). After trim-
ming, we assembled Illumina reads and generated consensus 
contigs for each species using Velvet (Zerbino and Birney 
2008) on VelvetOptimiser (https://github.com/tseemann/
VelvetOptimiser). We then used the ‘match_contigs_to_
probes’ program implemented in PHYLUCE to align species-
specific contigs to the ostariophysan probe-UCE set (Faircloth 
et al. 2020). We created a fasta file containing all data for all taxa. 
A custom Python program (seqcap_align_2.py) was used to 
align contigs using the MAFFT algorithm (Katoh et al. 2002) 
and to perform edge trimming. From the trimmed alignment, 
we generated a matrix keeping UCEs present in at least 70% 
of the complete alignment matrix, to perform phylogenetic re-
constructions. The matrix is available at Figshare (https://doi.
org/10.6084/m9.figshare.28641899.v1). Information about 
data in the matrix is summarized in Silva et al. (2021: supple-
mentary table 1). 

We analyzed the concatenated dataset using ML in RAxML 
v.8.019 (Stamatakis 2014), Bayesian inference (BI) in ExaBayes 
v.1.4 (Aberer et al. 2014), and coalescent-based analyses in 
ASTRAL-III v.5.6.2 (Zhang et al. 2018). We performed ML 
analyses assuming a GTR+G model applied to the total matrix 
without partitions. The best tree search was performed under the 
parameter -N = 5 which specifies the number of alternative runs 
on distinct parsimony starting trees. The concatenated alignment 
was also used to perform bootstrap replicates using the autoMRE 
function for the extended majority-rule consensus tree criterion 
(available in RAxML v.8; Stamatakis 2014) to assess support for 
individual nodes. Bayesian analysis of the unpartitioned concat-
enated was performed with two independent runs, each with 
two chains (one cold and one heated) with 1 000 000 gener-
ations using the GTR+G model. Tree space was sampled every 
100 generations to yield a total of 10 001 trees. The convergence 
of the posterior distribution was assessed examining the effective 
sample size (ESS) > 200 and evaluating posterior trace distri-
bution in Tracer v.1.6 (Rambaut et al. 2014). We generated the 
50% most credible set of trees from the posterior distribution of 
possible topologies using the consensus algorithm of ExaBayes 
(Aberer et al. 2014) (burn-in: 25%; thinning: 500). To account 
for gene-tree incongruence due to incomplete lineage sorting 
(ILS; Alda et al. 2019), a coalescent analysis of species trees was 
inferred from individual gene trees using a two-step process. 

First, we used PHYLUCE to resample the 70% complete matrix 
by loci and generated a best tree using RAxML for each of those 
matrices. Then, we used ASTRAL-III v.5.6.2 (Zhang et al. 2018) 
to infer species trees from each of the best tree subsets of loci and 
generated a majority-rule consensus.

R E SU LTS

Taxonomic account
Magdalenichthys DoNascimiento, Conde-Saldaña, 

Albornoz-Garzón & Villa-Navarro gen. nov.

ZooBank registration: urn:lsid:zoobank.org:act:3D9186FC- 
1D47-4E6F-8676-2CF3172216B3.

Type species: Magdalenichthys lundbergi DoNascimiento, Villa-
Navarro, Ortega-Lara, Albornoz-Garzón, Méndez-López & 
Conde-Saldaña sp. nov.

Diagnosis: A member of the tribe Heptapterini as defined by Silva 
et al. (2021). Magdalenichthys is distinguished from all other 
heptapterids by a single autapomorphy: posterolateral corner 
of lateral ethmoid with pointed posterior process, extending 
parallel and adjacent to the lateral margin of neurocranium, 
contacting the lateral margin of frontal, at level of anterior re-
gion of orbitosphenoid (vs. posterolateral region of lateral eth-
moid devoid of any process, ending at posterior articulation 
with orbitosphenoid) (Fig. 1). Additionally, Magdalenichthys 
can be recognized from all members of Heptapterini (except 
Phenacorhamdia Dahl, 1961) by having a prognathous mouth 
(vs. terminal, subterminal, or ventral). Magdalenichthys dif-
fers from Phenacorhamdia by having an upper caudal-fin lobe 
longer than the lower lobe (vs. lower caudal-fin lobe longer) 
and hemal spines of vertebrae dorsal to insertion of anal fin 
simple (vs. bifid). Another character useful for its recognition 
among Heptapterini species from the Magdalena basin (except 
Imparfinis timana Ortega-Lara, Milani, DoNascimiento, Villa-
Navarro & Maldonado-Ocampo, 2011) is the adipose-fin shape 
roughly rectangular [vs. rounded in Cetopsorhamdia boquillae 
Eigenmann, 1922 or triangular in Cetopsorhamdia molinae 
Miles, 1943, Cetopsorhamdia nasus, Imparfinis nemacheir 
(Eigenmann & Fisher, 1916), and Imparfinis usmai Ortega-
Lara, Milani, DoNascimiento, Villa-Navarro & Maldonado-
Ocampo, 2011], being further and easily recognized from I. 
timana by its shorter maxillary barbel, never surpassing the 
distal edge of the pectoral fin (vs. extending at least to the 
pelvic-fin base), and pelvic-fin origin at vertical though dorsal-
fin origin or slightly posterior (vs. inserted at or slightly pos-
terior to middle of dorsal-fin base).

Included species: Magdalenichthys lundbergi sp. nov., 
Magdalenichthys mompox sp. nov., Magdalenichthys poira sp. nov., 
Magdalenichthys yariguies sp. nov.

Etymology: In allusion to the Magdalena River basin, remarking 
on the restricted geographic distribution of this heptapterid 
genus to the Cauca and Magdalena rivers, which together 
form the main hydrographic basin of the trans-Andean region 
of Colombia, framed by the Western, Central, and Eastern 
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cordilleras, the most salient feature of the Colombian geo-
morphology. Gender masculine.

Magdalenichthys lundbergi DoNascimiento, Villa-Navarro, 
Ortega-Lara, Albornoz-Garzón, Méndez-López &  

Conde-Saldaña sp. nov.

(Figs 2–3; Table 1)

ZooBank registration: urn:lsid:zoobank.org:act:E4A72405- 
C852-4FDF-83EF-F1C2B864AA72.

Holotype: CZUT-IC 25785 (80.9 mm SL); Colombia, Quindío, 
Armenia, río Verde, tributary of río Quindío, río La Vieja 

drainage, Cauca River sub-basin, 04°23’43”N 75°45’60”W, 1105 
m a.s.l.; J.L. Lozano & G. Murcia, 26 Oct 2017.

Paratypes: CIUA 3841 (1, 62.3 mm SL); Caldas, Neira, río 
Tareas, tributary of río Tapias, 05°13’22.1”N 75°38’14.2”W, 
859 m a.s.l.; J.G. Ospina-Pabón, 8 Mar 2015. CIUA 3843 (2, 
46.0–63.5 mm SL); Caldas, Neira, río Tapias, close to the bridge, 
05°13’23.8”N 75°38’16.4”W, 853 m a.s.l.; J.G. Ospina Pabón, 
3 Mar 2015. CIUA 3856 (1, 69.3 mm SL); Caldas, Río Sucio, 
río Sucio, tributary of río Supía, 05°22’44.6”N 75°36’57.9”W, 
773 m a.s.l.; J.G. Ospina Pabón, 10 Mar 2015. CIUA 3929 (1, 
50.5 mm SL); Caldas, Viterbo, vereda La Merced, río Risaralda, 
05°05’19.7”N 75°51’15”W, 983 m a.s.l.; J.G. Ospina Pabón, 5 
Dec 2014. CIUA 3961 (2, 59.4–75.2 mm SL); Caldas, Belalcázar, 
quebrada El Zancudo, tributary of río Risaralda, 04°57’51.3”N 

Figure 1. Ventral view of anterior region of cranium of (A) Phenacorhamdia anisura, IAvH-P 7932, 41 mm SL; (B) Magdalenichthys lundbergi, 
paratype, IMCN 3506, 87.1 mm SL; (C) Magdalenichthys poira, paratype, CZUT-IC 8624, 44.7 mm SL; (D) Magdalenichthys yariguies, 
paratype, IAvH-P 17732, 46.8 mm SL. Arrows indicate diagnostic posterior process of lateral ethmoid of species of Magdalenichthys species. 
Scale bars = 1 mm.
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75°51’30.2”W, 941 m a.s.l.; J.G. Ospina Pabón; 7 Dec 2014. 
CIUA 3982 (1, 51.5 mm SL); Caldas, Viterbo, río Guarne, tribu-
tary of río Risaralda, 05°05’29”N 75°52’04”W, 986 m a.s.l.; J.G. 
Ospina-Pabón, 6 Dec 2014. CIUA 5399 (1, 27.9 mm SL); Valle 
del Cauca, Alcalá, quebrada Los Ángeles, 4.71324°–75.8529°; 
J. Herrera, 10 Feb 2019. CIUA 5400 (1, 73.5 mm SL); Caldas, 
Belalcázar, quebrada El Zancudo, 4.96425°–75.85837°; D. 
Valencia, 11 Feb 2019. CIUA 7985 (10, 39.2–72.0 mm SL); 
Valle del Cauca, Bugalagrande, río Bugalagrande, 04°10’46.9”N 
76°08’54.2”W; J. Ospina-Pabón, V.M. Medina Ríos, D. Restrepo 
Santamaría, 1 Sep 2022. CZUT-IC 12230 (3, 29.1–68.7 mm 
SL); Quindío, Armenia, río Quindío, tributary of río La Vieja, 
04°23’45”N 75°45’47”W; L. Arrieta & I. Pareja, 1 Jun 2014. 
CZUT-IC 12368 (8, 35.9–81.5 mm SL); Quindío, Calarcá, río 
Quindío, tributary of río La Vieja, 04°31’47”N 75°38’25”W; A. 
Ortega-Lara, 1 Sep 2004. CZUT-IC 12397 (6, 24.2–75.3 mm 
SL); Quindío, Pijao, río Barragán, tributary of río Quindío, río La 
Vieja drainage, Cauca River sub-basin, 04°20’02”N 75°42’09”W, 
A. Ortega-Lara, 1 Sep 2004. CZUT-IC 12408 (4, 21.6–59.2 mm 
SL); Quindío, río Barragán, tributary of río Quindío, río La Vieja 

drainage, Cauca River sub-basin, 04°20’02”N 75°42’09”W; 
A. Ortega-Lara, 7 Dec 2004. CZUT-IC 18353 (1, 70.5 mm 
SL); Valle del Cauca, Yotoco, río Mediacanoa, tributary of 
Cauca River, 03°54’17”N 76°23’56”W, 993 m a.s.l.; A. Ortega-
Lara & G. Sánchez-Garcés, 3 Aug 2017. CZUT-IC 18829 (4, 
20.7–44.8 mm SL); Valle del Cauca, Zarzal, río La Paila, tribu-
tary of Cauca River, 04°18’36”N 76°02’57”W, 952 m a.s.l.; J.G. 
Albornoz-Garzón, J.E. García-Melo & B. Melo, 20 Aug 2017. 
CZUT-IC 19240 (2, 41.1–46.2 mm SL); Quindío, río Verde, 
tributary of río Quindío, río La Vieja drainage, Cauca River 
sub-basin, 04°23’43”N 75°45’60”W, 1105 m a.s.l.; J.L. Lozano 
& G. Murcia, 26 Oct 2017. CZUT-IC 19332 (2, 30.7–61.4 mm 
SL); Quindío, río Verde, tributary of río Quindío, río La Vieja 
drainage, Cauca River sub-basin, 04°23’43”N 75°45’60”W, 
1105 m a.s.l.; J.L. Lozano & G. Murcia, 26 Dec 2017. CZUT-IC 
19392 (1, 58.8 mm SL, 1 c&s, 49.8 mm SL); Quindío, Armenia, 
río Verde, tributary of río Quindío, río La Vieja drainage, Cauca 
River sub-basin, 04°23’43”N 75°45’59”W, 1105 m a.s.l.; J.L. 
Lozano & G. Murcia, 28 Jan 2018. CZUT-IC 19240 (2, 41.1–
53.2 mm SL); collected with holotype. CZUT-IC 20459 (4, 

Figure 2. Left lateral, dorsal, and ventral views of Magdalenichthys lundbergi, CZUT-IC 25785, holotype, 80.9 mm SL; Colombia, Quindío, 
Armenia, río Verde, tributary of río Quindío, río La Vieja drainage, río Cauca basin. Scale bar = 1 cm.
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New heptapterid genus from the Magdalena River basin  •  7

Figure 3. Dorsal, lateral, and ventral views of head, showing cephalic laterosensory pores in Magdalenichthys lundbergi, paratype, CIUA 
3929, 50.5 mm SL. Abbreviations: i, infraorbital; pm, preoperculo-mandibular; po, postotic; s, supraorbital; ll, lateral line. Scale bar = 1 mm. 
Photographs by J.L. Londoño-López, used with permission.
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46.7–62.3 mm SL), Caldas, Anserma, río Risaralda, 05°10’30”N 
75°49’04”W, 1040 m a.s.l.; J.L. Lozano, 12 Dec 2018. IMCN 
3506 (20, 39.2–85.2 mm SL, 2 c&s, 78.8–87.7 mm SL); Cauca, 
Santander de Quilichao, río Quinamayó, tributary of Cauca 
River sub-basin, 03°06’29.6”N 76°32’13.4”W, 975 m a.s.l.; A. 
Ortega-Lara, 21 Apr 2004.

Diagnosis: Magdalenichthys lundbergi differs from all its con-
geners by number of vertebrae (36–37 vs. 32–33 in M. mompox, 
38–39 in M. poira, 40 in M. yariguies). Magdalenichthys lundbergi 
is distinguished from M. poira and M. yariguies by having five or 
more dentary tooth rows (vs. four). Magdalenichthys lundbergi is 
distinguished from M. mompox and M. yariguies by having the 
adipose-fin origin opposite to the anal-fin origin (vs. posterior). 
Magdalenichthys lundbergi further differs from M. mompox 
by having a parabolic contour of the head in dorsal view, with 
lateral profiles convex (vs. rectangular, with lateral profiles 
straight); fewer gill rakers on first arch (3–5 vs. 7–8); first 
dorsal-fin pterygiophore inserted posterior to neural spine of 
vertebrae 10–11 (vs. vertebra 9); first anal-fin pterygiophore in-
serted posterior to hemal spine of vertebrae 23–24 (vs. vertebra 
21); upper caudal-fin lobe distinctively longer than the lower 
lobe (vs. both lobes subequal); shorter caudal-fin lower lobe 
(16–20.5% of SL vs. 21.9–24.9%); fewer caudal-fin branched 
rays (13 vs. 15); shorter prepelvic length (35.1–42.6% of SL vs. 
42–47.9%); longer adipose-fin base (22.8–29.8% of SL vs. 17.5–
20.9%); wider mouth (36.1–43.7% of HL vs. 28.7–36.3%); 
shorter maxillary barbel (17.5–23% of HL vs. 22.8–32.1%); and 
shorter inner mental barbel (8.6–12% of HL vs. 12.5–15.8%). 
Magdalenichthys lundbergi further differs from M. poira by having 
modally fewer branched rays in the upper lobe of the caudal fin 
(six vs. seven); translucent or pale nuchal band inconspicuous 
and narrow in small specimens, faded or absent in large speci-
mens (vs. conspicuous and wide in specimens of all sizes); pale 
spot at dorsal-fin origin narrow in specimens of up to 72.1 mm 
SL, absent in larger specimens (vs. wide and triangular, always 
present in specimens of all sizes); and adipose fin dusky (vs. hya-
line). Magdalenichthys lundbergi is further distinguished from 
M. yariguies by having fewer anal-fin principal (segmented) 
rays (9–10 vs. 11–12); insertion of anal fin extending poster-
iorly to hemal spine of vertebrae 29–30 (vs. vertebrae 33–34), 
which is externally reflected in a longer caudal peduncle in M. 
lundbergi (20.1–24.2% of SL vs. 16.3–19.3%); shorter anal-fin 
base (11.7–14.4% of SL vs. 15.6–18.1%); and shorter maxillary 
barbel (17.5–23% of SL vs. 24.2–30.9%).

Description: Morphometric data in Table 1. Refer to Figure 2 for 
general appearance. Small heptapterine catfish (largest specimen 
80.9 mm SL), with elongated body, elliptical in cross-section at 
dorsal-fin origin (longest axis vertical), progressively more com-
pressed to caudal region. Dorsal profile slightly convex from 
snout tip to occipital region, straight immediately posterior to 
this point to adipose-fin origin, sloping ventrally along adipose-
fin base to origin of procurrent caudal-fin rays, and slightly as-
cending along dorsal membrane supported by procurrent 
caudal-fin rays. Ventral profile straight to pelvic-fin insertion, 
slightly concave to anal-fin origin, dorsally sloping along anal-
fin base, straight along caudal peduncle to origin of procurrent 

caudal-fin rays and slightly descending along ventral membrane 
supported by procurrent caudal-fin rays.

Head depressed, parabolic in dorsal view, dorsally covered 
by thin skin. Cheek laterally bulged with muscular mass of ad-
ductor mandibulae, but muscle not reaching dorsally onto skull 
roof. Snout short and rounded. Mouth slightly prognathous. 
Premaxillary teeth arranged in a rhomboidal patch of 5*–9 
medial and 8*–11 lateral irregular rows of minute conical teeth. 
Lower jaw slightly longer than upper jaw. Dentary teeth in 5–8 
(7) irregular rows of minute conical teeth, similar to those on 
premaxilla. Maxillary barbel reaching base of unbranched 
pectoral-fin ray. Conspicuous groove accommodating anterior 
part of maxillary barbel along sides of head, extending poster-
iorly to vertical through posterior margin of posterior nares. 
Bases of outer and inner mental barbels in a straight line. Mental 
barbels not reaching base of pectoral fin. Outer mental barbel 
surpassing branchiostegal membrane. Inner mental barbel 
reaching edge of branchiostegal membrane. Small subcutaneous 
eye, dorsal in position and twice longer horizontally than ver-
tical diameter. Anterior naris tubular. Posterior naris closer to 
anterior margin of eye than to anterior naris, anteriorly bordered 
by a low fleshy margin. Anterior and posterior internarial widths 
equal. Nares disposed in a squared arrangement. Branchiostegal 
membrane free, supported by eight (2)* or nine (1) rays and 
joined to isthmus only at anteriormost point. Gill rakers on first 
arch 3–5 (one c&s specimen asymmetrically with one and two 
gill rakers), located along anterior margin of ceratobranchial.

Lateral line canal complete, reaching caudal skeleton. 
Supraorbital pore s1 medially adjacent to anterior naris; s2 + i2 
pore slightly closer to anterior naris (Fig. 3), at distal end of pos-
teriorly directed membranous tubule, originating from commis-
sure connecting supraorbital and infraorbital canals; s3 pore not 
visible externally, inside posterior naris, adjacent to its posterior 
margin, at notch of cutaneous membrane. Contralateral supra-
orbital canals connected medially by epiphyseal membranous 
branch, dorsal to posterior portion of anterior fontanel, without 
superficial pore; s8 pore (parietal branch) arising from a poster-
iorly directed membranous canal, externally located posterior to 
eye, at level of medial margin of eye; s4 and s7 branches and pores 
absent. Infraorbital pore i1 laterally adjacent to anterior naris, be-
tween naris and maxillary barbel base; i3 pore posterior to max-
illary barbel base; i4 pore slightly anterior to vertical through 
anterior margin of eye; i5 pore ventral to posterior region of eye; i6 
pore posterior to eye, aligned with ventral margin of eye. Pterotic 
branch (po2) at posterolateral corner of pterotic. Dentary with 
seven pores of preoperculo-mandibular canal. Submental pores 
(pm1) paired. Sixth and seventh mandibular pores approxi-
mately at same vertical level, and seventh pore just anterior to 
lateral articulation between dentary and anguloarticular bones. 
Subpreopercular ossicle with one pore (pm8). Preopercle with 
two pores, anterior pore (pm9) originating from membranous 
tubule lateral to interopercle and posterior pore (pm 10) from 
membranous tubule passing lateral to ventral portion of opercle. 
Last preopercular pore (po1 + pm11) at end of membranous 
tubule, dorsal to dorsoposterior portion of opercle. Axillary 
branch (ll1) ventral, running posterior to supracleithrum.

Precaudal vertebrae 9 (1)–10 (2), thoracic vertebrae 7 
(1), 8 (1) or 9 (1), and caudal vertebrae 27, totalling 36–37 
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vertebrae. Ribs seven (1) or eight (2). Pectoral fin with i,7 
(13)*–8 (7) rays. First pectoral-fin ray (unbranched) soft and 
shorter than first branched ray. Second branched ray longest. 
Distal margin of pectoral fin convex. Pelvic fin with i,5 rays. 
First pelvic-fin ray (unbranched) thick and shortest, second 
and third branched rays longest. Pelvic-fin origin opposite to 
dorsal-fin origin, at vertical through vertebra 13 (2). Dorsal 
fin lacking spinelet, with one unbranched and five (1), six* 
(29) or seven (3) branched rays (one specimen out of 18 from 
with five branched rays), supported by seven pterygiophores. 
Dorsal-fin margin convex, its unbranched ray slightly shorter 
than first branched ray; first three branched rays subequal. First 
dorsal-fin pterygiophore inserted posterior to neural spine of 
vertebrae 10 (1) or 11 (2) and last pterygiophore anterior to 
neural spine of vertebrae 16 (1) or 17 (2). Adipose fin long, 
almost rectangular with attenuated ends and posterior lobe 
free. Adipose-fin origin at vertical through anal-fin origin. 
Anal fin with 2 (1)–3 (2) procurrent (unsegmented) rays, 2 
(8)–3 (10)* unbranched rays, and six* (8), seven (8), or eight 
(2) branched rays for a total of nine (16) or 10 (4) principal 
rays. Posteriormost ray (branched) individually associated to 
last pterygiophore. Anal-fin distal margin rounded. Anal fin 
supported by 10 (1)–11 (2) pterygiophores. First anal-fin 
pterygiophore posterior to hemal spine of vertebrae 23 (2)–24 
(1) and last pterygiophore anterior to hemal spine of vertebrae 
29 (1)–30 (2). Caudal fin deeply forked with i,7 + 7,i prin-
cipal rays (two c&s specimens of 35.9 and 68.7 mm SL with 
either six branched rays in lower or in upper lobe, respect-
ively). Upper lobe of caudal fin distinctly longer than lower 
lobe, upper lobe generally pointed and lower lobe generally 
rounded. Procurrent caudal-fin rays 13 (2) or 15 (1) dorsal 
and 13 (1), 14 (1) or 16 (1) ventral, located posterior to ver-
tebra PU6. Posteriormost two dorsal and two (1) or three (2) 
ventral procurrent caudal-fin rays segmented. Caudal skeleton 
PH + 1 + 2,3 + 4 + 5. Long epural present.

Pigmentation in alcohol: Overall ground coloration dark brown. 
Dorsal surface of head dark. Pale or translucent (superficial 
muscles of dorsum visible through it) band inconspicuous 
and narrow, between dorsal corners of branchial openings in 
small specimens, fading or disappearing in specimens larger 
than 70 mm SL. Dorsal surface posterior to nuchal band dark. 
Transverse elliptical or ovoid pale spot at dorsal-fin origin in 
specimens of 72.1 mm SL or smaller; spot absent in larger 
specimens. Base of dorsal and adipose fins with darker region 
along sides. Ventral surface of head and body pale, with sparse 
chromatophores posterior to ventral fins. Cheeks slightly lighter 
than remaining dorsal surface of head, with translucent hori-
zontal band (cheek muscles visible through it) in small spe-
cimens. Dark chromatophores aligned along lateral line and 
myosepta. Maxillary barbel darkly pigmented, darker dorsally. 
Lateral surface of mental barbels with dark chromatophores, 
denser on outer barbel. Fin rays and adipose fin dusky, with nu-
merous chromatophores. Interradial membrane of rayed fins 
hyaline.

Distribution: Magdalenichthys lundbergi is found in the main 
tributaries of the upper basin of the Cauca River (Quinamayó, 
Mediacanoa, La Vieja, and Risaralda rivers) (Fig. 4).

Habitat and ecological notes: Magdalenichthys lundbergi is found 
in sloped sectors of small to middle width (3–25 m) rivers, 
with turbulent flow and gravel bottom with rocks and boul-
ders, along an elevational gradient from 895 to 1669 m a.s.l. The 
species can be found syntopically with Characidium chancoense 
Agudelo-Zamora, Ortega-Lara & Taphorn, 2020, Saccodon 
dariensis (Meek & Hildebrand, 1913), Astyanax sp., Creagrutus 
brevipinnis Eigenmann, 1913, Hemibrycon caucanus (Eigenmann, 
1913), Hemibrycon dentatus (Eigenmann, 1913), Brycon henni 
Eigenmann, 1913, Chaetostoma leucomelas Eigenmann, 1918, 
and Cetopsorhamdia nasus. Stomachs of two dissected speci-
mens contained remains of larvae of aquatic insects including: 
Trichoptera (Leptoceridae and Hidroptilidae), Plecoptera 
(Perlidae), and Diptera (Chironomidae), and of terrestrial 
groups such as Hymenoptera (Formicidae) and Orthoptera. 
Gonads of three dissected specimens corresponded to two ovate 
females with 299 (59.6 mm SL) and 358 ovocites (54.4 mm SL), 
and a mature male (36 mm SL). The species was informally cat-
egorized as Vulnerable in Ortega-Lara et al. (2022).

Etymology: The species name is dedicated to John G. Lundberg, 
in recognition of its seminal contributions to the systematics of 
pimelodoid and heptapterid catfishes, and for being an inspiring 
milestone in the first author’s career.

Magdalenichthys mompox DoNascimiento, Villa-Navarro, 
Albornoz-Garzón, Méndez-López & Conde-Saldaña sp. nov.

(Figs 5–6; Table 1)

ZooBank registration: urn:lsid:zoobank.org:act:D309881B- 
DE1C-45F6-BAB8-2C6D334BA90A.

Holotype: CZUT-IC 25911 (38.0 mm SL); Colombia, Antioquia, 
Cáceres, Cauca River; 07°41’12”N 75°16’30”W, 100 m a.s.l.; D. 
Montoya-Ospina & D. Bedoya, 8 Feb 2019.

Paratypes: Colombia: CIUA 8149 (1, 37.7 mm SL); Tolima, 
Ortega, río Tetuan, 03°51’10.3”N 75°16’24.2”W; J.G. Ospina 
Pabón, D. Restrepo Santamaría, J.L. Londoño López, 6 Mar 
2023. CZUT-IC 15098 (10, 24.7–34.2 mm SL, 1 c&s, 30.9 mm 
SL); Cesar, El Copey, río Ariguaní, tributary of río Cesar; 
10°16’05”N 73°59’14”W, 163 m a.s.l.; J.G. Albornoz-Garzón & 
G. Beltrán, 22 Oct 2015. CZUT-IC 20495 (1, 33.2 mm SL, 1 
c&s, 33.4 mm SL); collected with holotype. IAvH-P 21928 (3, 
21.1–31.5 mm SL); Colombia, Antioquia, Cáceres, Cauca River 
at Puerto Bélgica, 07°41’25.6”N 75°16’22.34”W; D. Montoya-
Ospina, 4 Feb 2019.

Diagnosis: Magdalenichthys mompox differs from all its con-
geners by having a rectangular contour of the head in dorsal 
view, with lateral profiles straight (vs. parabolic, with lateral pro-
files convex); more numerous gill rakers on first arch (7–8 vs. 
3–5 in M. lundbergi, 5–6 in M. poira, 3–4 in M. yariguies); fewer 
vertebrae (32–33 vs. 36–37 in M. lundbergi, 38–39 in M. poira, 
40 in M. yariguies); first dorsal-fin pterygiophore inserted pos-
terior to neural spine of vertebra 9 (vs. vertebrae 10–12); first 
anal-fin pterygiophore inserted posterior to hemal spine of ver-
tebra 21 (vs. vertebrae 23–25); caudal-fin lobes subequal (vs. 
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upper-caudal fin lobe distinctively longer than lower lobe); and 
more numerous caudal-fin branched rays (15 vs. 14 or fewer). 
Magdalenichthys mompox can be additionally distinguished from 
M. lundbergi and M. poira by having the adipose-fin origin pos-
terior to the anal-fin origin (vs. origin of both fins at same ver-
tical); narrower mouth (28.7–36.3% of HL vs. 36.1–43.7% in 
M. lundbergi, 41.3–53.5% in M. poira); longer maxillary barbel 
(22.8–32.1% of HL vs. 17.5–23% in M. lundbergi, 17.5–23% 
in M. poira); and longer inner mental barbel (12.5–15.8% 
of  HL vs. 8.6–12% in M. lundbergi, 8.4–12.9% in M. poira). 
Magdalenichthys mompox can be recognized from M. lundbergi 
and M. yariguies by having a longer prepelvic length (42–47.9% of 
SL vs. 35.1–42.6% in M. lundbergi, 35.4–41.5% in M. yariguies); 
shorter adipose-fin base (17.5–20.9% of SL vs. 22.9–29.8% in 
M. lundbergi, 26.2–28.9% in M. yariguies); and longer caudal-
fin lower lobe (21.9–24.9% of SL vs. 16–20.5% in M. lundbergi, 
16.3–19.4% in M. yariguies). Magdalenichthys mompox can be 
recognized from M. poira and M. yariguies by having a longer 
head (22.9–25.1% of SL vs. 18.4–22.1% in M. poira, 16.7–20.4% 
in M. yariguies). Magdalenichthys mompox further differs from 
M. poira by having more ribs (eight vs. six to seven) and fewer 
number of ventral procurrent caudal-fin rays (12–14 vs. 15–16). 
Magdalenichthys mompox further differs from M. yariguies by 
having fewer principal anal-fin rays (9–10 vs. 11–12); greater 

cleithral width (15.3–19.1% of SL vs. 12.8–15.2%); and shorter 
anal-fin base (9.9–13.5% of SL vs. 15.6–18.1%).

Description: Morphometric data in Table 1. Refer to Figure 5 for 
general appearance. Small heptapterine catfish (largest specimen 
38 mm SL), with elongated body, elliptical in cross-section at 
dorsal-fin origin (longest axis vertical), progressively more 
compressed to caudal region. Dorsal profile straight from snout 
tip to occipital region, straight and slightly ascending immedi-
ately posterior to this point to dorsal-fin origin, straight along 
dorsal-fin base to adipose-fin origin, sloping ventrally along 
adipose-fin base and slightly ascending along dorsal membrane 
supported by procurrent caudal-fin rays. Ventral profile of head 
slightly convex, then straight to anal-fin origin, dorsally sloping 
along anal-fin base to origin of procurrent caudal-fin rays and 
slightly descending along membrane supported by procurrent 
caudal-fin rays.

Head depressed, roughly rectangular in dorsal view, dor-
sally covered by thin skin. Cheek filled with muscular mass of 
adductor mandibulae, but muscle not reaching dorsally onto 
skull roof. Snout short and rounded. Mouth slightly prog-
nathous. Premaxillary teeth arranged in a rhomboidal patch of 
4–5* medial and 8*–9 lateral irregular rows of minute conical 
teeth. Lower jaw slightly longer than upper jaw. Dentary teeth 

Figure 4.  Map of northwestern portion of South America showing the distribution of species of Magdalenichthys based in specimens from 
museum records. Purple: M. lundbergi, yellow: M. mompox, blue: M. poira, red: M. yariguies. Stars: type localities. Circles: collection records.
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in 4*–5 irregular rows of minute conical teeth, similar to those 
on premaxilla. Maxillary barbel reaching base of innermost 
pectoral-fin ray. Conspicuous groove accommodating anterior 
part of maxillary barbel along sides of head and delimiting dorsal 
and lateral regions of head. Bases of outer and inner mental bar-
bels in a straight line. Outer mental barbel reaching pectoral-
fin origin. Inner mental barbel reaching branchial opening. 
Small subcutaneous eye, dorsal in position and almost circular. 
Anterior naris tubular. Posterior naris closer to anterior margin 
of eye than to anterior naris, anteriorly bordered by a low fleshy 
margin. Anterior and posterior internarial widths equal. Nares 
disposed in a squared arrangement. Branchiostegal membrane 
free, supported by 7 or 8 rays and joined to isthmus only at 
anteriormost point. Gill rakers of first arch 7–8, located along 
anterior margin of ceratobranchial.

Lateral line canal complete, reaching caudal skeleton. 
Supraorbital pore s1 medially adjacent to anterior naris; s2 + i2 
pore slightly closer to anterior naris (Fig. 6), at distal end of pos-
teriorly directed membranous tubule, originating from commis-
sure connecting supraorbital and infraorbital canals, closer to 
supraorbital canal; s3 pore not visible externally, inside posterior 
naris, adjacent to its posterior margin, at notch of cutaneous 
membrane. Contralateral supraorbital canals connected medially 
by epiphyseal membranous branch, dorsal to middle of anterior 

fontanel, without superficial pore; s8 pore (parietal branch) 
arising from a posteriorly directed membranous canal, externally 
located posterior to eye, at level of medial margin of eye; s4 and 
s7 branches and pores absent. Infraorbital pore i1 laterally adja-
cent to anterior naris, between naris and maxillary barbel base; 
i3 pore posterior to maxillary barbel base; i4 pore approximately 
at vertical through posterior margin of posterior naris; i5 pore 
at vertical through posterior margin of eye; i6 pore posterior to 
eye, aligned with ventral margin of eye. Pterotic branch (po2) 
at posterolateral corner of pterotic. Dentary with seven pores of 
preoperculo-mandibular canal. Submental pores (pm1) paired. 
Sixth and seventh mandibular pores approximately at same 
vertical level. Subpreopercular ossicle with one pore (pm8). 
Preopercle with two pores, anterior pore (pm9) originating 
from membranous tubule lateral to interopercle and posterior 
pore (pm10) from membranous tubule passing lateral to ven-
tral portion of opercle. Last preopercular pore (po1 + pm11) 
at end of membranous tubule, dorsal to dorsoposterior portion 
of opercle. Axillary branch (ll1) ventral, running posterior to 
supracleithrum.

Precaudal vertebrae 9 (1)–10 (1), thoracic vertebrae 7(1) 
or 8 (1), and caudal vertebrae 23, totalling 32–33 vertebrae. 
Ribs eight (last rib shortest). Pectoral fin with i,7* (8)–8 (1) 
rays. First pectoral-fin ray (unbranched) soft and shorter than 

Figure 5.  Left lateral, dorsal, and ventral views of Magdalenichthys mompox, CZUT-IC 25911, holotype, 38.0 mm SL; Antioquia, Cáceres, 
Cauca River. Scale bar = 1 cm.
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first branched ray. First branched ray longest. Distal margin of 
pectoral fin convex. Pelvic fin with i,5 rays. First pelvic-fin ray 
(unbranched) thick and shortest, second and third branched 
rays longest. Pelvic-fin origin at level of first branched ray of 

dorsal fin, at vertical through vertebrae 13 or 14. Dorsal fin 
lacking spinelet, with one unbranched and six branched rays 
(one c&s specimen with five branched rays), supported by seven 
pterygiophores. Dorsal-fin margin convex, its unbranched ray 

Figure 6 . Dorsal, lateral, and ventral views of head, showing cephalic laterosensory pores in Magdalenichthys mompox, paratype, CIUA 
8149, 37.7 mm SL. Abbreviations: i, infraorbital; pm, preoperculo-mandibular; po, postotic; s, supraorbital; ll, lateral line. Scale bar = 1 mm. 
Photographs by J.L. Londoño-López, used with permission.
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as long as first branched ray; first three branched rays subequal. 
First dorsal-fin pterygiophore inserted posterior to neural spine 
of vertebra 9 and last pterygiophore anterior to neural spine of 
vertebra 15. Adipose fin long, almost rectangular with attenu-
ated ends and posterior lobe free. Adipose-fin origin at ver-
tical through second unbranched ray of anal fin. Anal fin with 
2 (1)–3 (1) procurrent (unsegmented) rays, and 2 (4)–3* (5) 
unbranched and six* (3) or seven (5) branched rays for a total of 
nine (5) or ten (3) principal rays. Posteriormost one or two rays 
(branched) associated with last pterygiophore. Anal-fin distal 
margin rounded. Anal fin supported by nine pterygiophores. 
First anal-fin pterygiophore posterior to hemal spine of ver-
tebra 21 and last pterygiophore anterior to hemal spine of ver-
tebra 27. Caudal fin deeply forked with i,7 + 8,i principal rays. 
Caudal-fin lobes subequal, with lower lobe slightly longer than 
upper lobe, both lobes pointed. Procurrent caudal-fin rays 13 
(1) or 14 (1) dorsal and 12 (1) or 14 (1) ventral, located pos-
terior to vertebra PU5 (dorsal rays) and to PU5 or PU6 (ventral 
rays). Posteriormost two procurrent caudal-fin rays segmented. 
Caudal skeleton PH + 1 + 2,3 + 4 + 5. Long epural present.

Pigmentation in alcohol: Overall ground coloration light brown. 
Minute and numerous melanophores clustered at humeral re-
gion. Dorsal surface of head and predorsal area darker than re-
maining of body surface. Dark streak extending dorsally on 
surface of snout, between base of maxillary barbel and anterior 
margin of eye. Conspicuous and narrow pale band posterior to 
head, between dorsal corners of branchial openings. Cheeks 
and maxilar groove lighter than remaining surface of head, pep-
pered with sparse chromatophores. Basal portion of maxillary 
barbel darkly pigmented on dorsal surface. Pale transversely 
oval spot at dorsal-fin origin. Base of dorsal fin and adipose fin 
with a dark band along sides. Ventral surface of head and body 
pale. Adipose fin with sparse chromatophores. Rays of fins with 
chromatophores. Interradial membrane of fins hyaline.

Distribution: This species has a patchy distribution in three dis-
junct areas of the Magdalena basin, the lower course of the main 
channel of the Cauca River, the río Ariguaní, a tributary of the 
lower basin of the río Cesar, and in the río Tetuan, a tributary 
of the río Saldaña that drains directly in the upper basin of the 
Magdalena River (Fig. 4). It is expected that this distribution 
pattern simply reflects an artifact of sampling.

Etymology: The species name refers to the Cacique Mompoj of 
the Malibú tribe that once inhabited the region today corres-
ponding to the municipality of Santa Cruz de Mompox, within 
the so-called Momposina Depression. This indigenous group 
was exterminated by the Spanish armies of Gerónimo Lebrón 
and Alonso Martín, during the Cesar massacre of 1540. Used as 
a noun in apposition.

Magdalenichthys poira Villa-Navarro, DoNascimiento, 
Albornoz-Garzón, Méndez-López & Conde-Saldaña sp. nov.

(Figs 7–8; Table 1)

ZooBank registration: urn:lsid:zoobank.org:act:8FDB875F- 
DB8E-42AD-A6FF-757D086E0121.

Holotype: CZUT-IC 25786 (45.2 mm SL), Colombia, Tolima, 
Chaparral, río Guanábanos, tributary of río Saldaña, 03°31’08”N 
75°31’50”W; L.J. García-Melo, Y. Lozano & E.O. López-Delgado, 
7 Mar 2009.

Paratypes: Tolima: CZUT-IC 807 (17, 22.2–56 mm SL, 1 
c&s, 45.2 mm SL); Coello, quebrada Gualanday, tributary 
of río Coello, 04°18’17”N 75°00’51”W; F.A. Villa-Navarro, 
A. Ortega-Lara, L.J. García-Melo, N.G. Briñez-Vásquez & 
P.T. Zúñiga-Upegui, 9 May 2003. CZUT-IC 1619 (5, 38.7–
53.8 mm SL); Cunday, río Cunday, tributary of río Prado, 
03°54’22”N 74°44’40”W; F.A. Villa-Navarro, L.J. García-Melo, 
D. Castro Roa & M.E. Herrada-Yara, 18 Aug 2004. CZUT-IC 
1621 (4, 40.7–49.2 mm SL); Cunday, río Cunday, tributary 
of río Prado, 04°01’58”N 74°34’57”W; F.A. Villa-Navarro, 
L.J. García-Melo, D. Castro Roa & M.E. Herrada-Yara, 23 Aug 
2004. CZUT-IC 1624 (8, 24.1–55.9 mm SL); same locality as 
CZUT-IC 1619; F.A. Villa-Navarro, L.J. García-Melo, D. Castro 
Roa & M.E. Herrada-Yara, 15 Nov 2004. CZUT-IC 3176 (9, 
24.2–62.9 mm SL); collected with holotype. CZUT-IC 5679 
(17, 28.3–46.2 mm SL, 1 c&s, 44.8 mm SL); Natagaima, río 
Anchique, 03°35’19.2”N 75°07’35.7”W, 361 m a.s.l.; M.C. 
Moreno-Palacios, C. Yara-Ortiz, F.A. Villa-Navarro & E. López, 
21 Nov 2010. CZUT-IC 8624 (13, 30.8–55.1 mm SL, 2 c&s, 
44.6–45.5 mm SL); same locality as CZUT-IC 807; F.A. Villa-
Navarro, 23 Oct 2012. CZUT-IC 11547 (8, 35.9–45.7 mm 
SL); Natagaima, río Anchique, 03°35’10”N 75°07’54”W; 
J.G. Albornoz-Garzón, D. Montoya, F.A. Villa Navarro, 7 Feb 
2014. IAvH-P 4603 (3, 43.4–47.9 mm SL); Coello, quebrada 
Gualanday, tributary of río Coello, 04°18’17.5”N 75°02’0.01”W; 
F.A. Villa-Navarro, L.J. García-Melo, J.A. Maldonado-Ocampo, 
P.A. Buckup, 21 Apr 2005. IAvH-P 13684 (1, 34.5 mm SL); San 
Sebastián de Mariquita, río Cuamo, tributary of río Sabandija, 
05°08’34.5”N 74°53’58.9”W, 438 m a.s.l.; L.M. Mesa-Salazar & 
P. Sánchez-Duarte, 17 Oct 2015.

Diagnosis: Magdalenichthys poira is distinguished from all 
its congeners by the number of vertebrae (38–39 vs. 36–37 
in M. lundbergi, 32–33 in M. mompox, 40 in M. yariguies). 
Magdalenichthys poira can be separated from M. lundbergi and 
M. yariguies by having modally more branched rays in the upper 
lobe of the caudal fin (seven vs. six). Magdalenichthys poira differs 
from M. mompox and M. yariguies by the number of gill rakers 
on first arch (5–6 vs. 7–8 in M. mompox, 3–4 in M. yariguies); 
first dorsal-fin pterygiophore inserted posterior to neural spine 
of vertebrae 10–11 (vs. vertebra 9 in M. mompox, vertebra 12 
in M. yariguies); and adipose-fin origin at vertical through anal-
fin origin (vs. posterior). Magdalenichthys poira further differs 
from M. lundbergi by having fewer rows of dentary teeth (four 
vs. five or more); translucent or pale nuchal band conspicuous 
and wide in specimens of all sizes (vs. inconspicuous and narrow 
in small specimens, faded or absent in large specimens); wide 
triangular spot at dorsal-fin origin always present in specimens 
of all sizes (vs. narrow transverse spot only present in specimens 
of 72.1 mm SL or smaller); and adipose fin hyaline (vs. dusky). 
Magdalenichthys poira further differs from M. mompox by having 
a parabolic contour of the head in dorsal view, with lateral pro-
files convex (vs. rectangular, with lateral profiles straight); fewer 
ribs (six to seven vs. eight); first anal-fin pterygiophore inserted 
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New heptapterid genus from the Magdalena River basin  •  15

posterior to hemal spine of vertebrae 23–25 (vs. vertebra 21); 
upper-caudal fin lobe distinctively longer than lower lobe (vs. 
both lobes subequal); fewer caudal-fin branched rays (13–14 vs. 
15); more ventral procurrent caudal-fin rays (15–16 vs. 12–14); 
shorter head (18.4–22.1% of SL vs. 22.9–25.1%); wider mouth 
(41.3–53.5% of HL vs. 28.7–36.3%); shorter maxillary barbel 
(17.5–23% of HL vs. 22.8–32.1%); and shorter inner mental 
barbel (8.4–12.9% of  HL vs. 12.5–15.8%). Magdalenichthys poira 
differs from M. yariguies by having fewer branched pectoral-fin 
rays (seven vs. eight); fewer principal (segmented) anal-fin rays 
(9–10 vs. 11–12); fewer anal-fin pterygiophores (9–10 vs. 11); 
last anal-fin pterygiophore anterior to hemal spine of vertebra 
30 (vs. vertebrae 33–34); more dorsal procurrent caudal-fin rays 
(14–16 vs. 13); more ventral procurrent caudal-fin rays (15–16 
vs. 13–14); wider mouth (41.3–53.5% of HL vs. 35.4–41.8%); 
and larger eye (11.9–17.8% of HL vs. 7.0–11.7%).

Description: Morphometric data in Table 1. Refer to Figure 7 for 
general appearance. Small heptapterine catfish (largest specimen 
71.4 mm SL), with elongated body, elliptical in cross-section at 
dorsal-fin origin, progressively more compressed to caudal re-
gion. Dorsal profile straight from snout tip to occipital region, 
slightly convex immediately posterior from this point to dorsal-
fin origin, then straight to adipose-fin origin, gently sloping ven-
trally to posterior end of adipose-fin base, and slightly ascending 
along caudal peduncle. Ventral profile of head slightly convex, 

straight along abdomen to anal-fin origin, ascending along anal-
fin base and slightly descending along caudal peduncle.

Head depressed, parabolic in dorsal view, dorsally covered 
by thin skin. Cheek filled with muscular mass of adductor 
mandibulae, but muscle not reaching dorsally onto skull 
roof. Snout short and rounded. Mouth slightly prognathous. 
Premaxillary teeth arranged in a rhomboidal patch of 4 (2)–5 
(1)* medial and eight lateral irregular rows of minute conical 
teeth. Lower jaw slightly longer than upper jaw. Dentary teeth 
in four irregular rows of minute conical teeth, similar to those 
on premaxilla. Maxillary barbel reaching pectoral-fin axil. 
Conspicuous groove accommodating anterior part of maxillary 
barbel along sides of head, delimiting dorsal and lateral regions 
of head. Bases of outer and inner mental barbels in a straight line. 
Mental barbels not reaching base of pectoral fin. Outer mental 
barbel reaching branchiostegal membrane. Small subcutaneous 
eye, dorsal in position and slightly longer horizontally. Anterior 
naris tubular. Posterior naris closer to anterior margin of eye 
than to anterior naris, anteriorly bordered by a low fleshy margin. 
Anterior and posterior internarial widths equal. Nares disposed 
in a squared arrangement. Branchiostegal membrane free, sup-
ported by eight rays and joined to isthmus only at anteriormost 
point. Gill rakers of first arch 5–6, located along anterior margin 
of ceratobranchial.

Lateral line canal complete, reaching caudal skeleton. 
Supraorbital pore s1 medially adjacent to anterior naris; s2 + i2 

Figure 7.  Left lateral, dorsal, and ventral views of Magdalenichthys poira, CZUT-IC 25786, holotype, 45.2 mm SL; Colombia, Tolima, 
Chaparral, río Guanábano, río Saldaña drainage, Magdalena River. Scale bar = 1 cm.
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16  •  DoNascimiento et al.

Figure 8 . Dorsal, lateral, and ventral views of head, showing cephalic laterosensory pores in Magdalenichthys poira, paratype, CZUT-IC 
1621, 49.5 mm SL. Abbreviations: i, infraorbital; pm, preoperculo-mandibular; po, postotic; s, supraorbital; ll, lateral line. Scale bar = 1 mm. 
Photographs by J.L. Londoño-López, used with permission.
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pore slightly closer to anterior naris (Fig. 8), at distal end of pos-
teriorly directed membranous tubule, originating from commis-
sure connecting supraorbital and infraorbital canals, closer to 
infraorbital canal; s3 pore not visible externally, inside posterior 
naris, adjacent to its posterior margin, at notch of cutaneous 
membrane. Contralateral supraorbital canals connected medi-
ally by epiphyseal membranous branch, dorsal to anterior fon-
tanel, without superficial pore; s8 pore (parietal branch) arising 
from a posteriorly directed membranous canal, externally lo-
cated posterior to eye, at level of medial margin of eye; s4 and s7 
branches and pores absent. Infraorbital pore i1 laterally adjacent 
to anterior naris, between naris and maxillary barbel base; i3 pore 
posterior to maxillary barbel base; i4 pore at vertical through an-
terior margin of eye; i5 pore ventral to posterior region of eye; 
i6 pore at vertical through posterior margin of eye. Pterotic 
branch (po2) at posterolateral corner of pterotic. Dentary with 
seven pores of preoperculo-mandibular canal. Submental pores 
(pm1) paired. Sixth and seventh mandibular pores approxi-
mately at same vertical level, and seventh pore just anterior to 
lateral articulation between dentary and anguloarticular bones. 
Subpreopercular ossicle with one pore (pm8). Preopercle with 
two pores, anterior pore (pm9) originating from membranous 
tubule lateral to interopercle and posterior pore (pm10) from 
membranous tubule passing lateral to ventral portion of opercle. 
Last preopercular pore (po1 + pm11) at end of membranous 
tubule, dorsal to dorsoposterior portion of opercle. Axillary 
branch (ll1) ventral, running posterior to supracleithrum.

Precaudal vertebrae 10(1)–11 (2), thoracic vertebrae 8 (1) or 
9 (2), and caudal vertebrae 28, totalling 38–39 vertebrae. Ribs six 
or seven. Pectoral fin with i,6 (2), 7* (34), or 8 (23) rays. First 
pectoral-fin ray (unbranched) soft and shorter than first branched 
ray. First branched ray longest. Distal margin of pectoral fin 
convex. Pelvic fin with i,5 rays. First pelvic-fin ray (unbranched) 
thick and shortest, second and third branched rays longest. 
Pelvic-fin origin opposite to dorsal-fin origin, at vertical through 
vertebra 14 (2). Dorsal fin lacking spinelet, with one unbranched 
and six branched rays, supported by seven pterygiophores. 
Dorsal-fin margin convex, its unbranched ray slightly shorter 
than first branched ray; first three branched rays subequal. First 
dorsal-fin pterygiophore inserted posterior to neural spine of 
vertebrae 10 (1) or 11 (2) and last pterygiophore anterior to 
neural spine of vertebra 16. Adipose fin long, almost rectangular 
with attenuated ends and posterior lobe free. Adipose-fin origin 
at vertical through anal-fin origin. Anal fin with two procurrent 
(unsegmented) rays, and two* (24), three (1), or four (1) un-
branched and six (2), seven (19), or eight (5)* branched rays, 
for a total of nine (20) or ten* (5) principal rays. Posteriormost 
ray (branched) individually associated to last pterygiophore. 
Anal fin supported by 9 (2)–10 (1) pterygiophores. First anal-fin 
pterygiophore posterior to hemal spine of vertebrae 23 (1) or 25 
(2) and last pterygiophore anterior to hemal spine of vertebra 30. 
Caudal fin deeply forked with i,7 + 7,i principal rays (one single 
specimen out of 23 with six branched rays in upper lobe). Upper 
lobe of caudal fin distinctly longer than lower lobe, both lobes 
generally rounded. Procurrent caudal-fin rays 14 (2)–16 (1) 
dorsal and 15 (2)–16 (1) ventral, located posterior to vertebra 
PU6. Posteriormost one (1) or two (2) dorsal and three or four 
ventral procurrent caudal-fin rays segmented. Caudal skeleton 
PH + 1 + 2,3 + 4 + 5. Long epural present.

Pigmentation in alcohol: Overall ground coloration light brown. 
Minute and numerous melanophores clustered at humeral re-
gion, forming posteriorly a midlateral stripe extending to caudal-
fin base. Dark streak extending dorsally on surface of snout, 
between base of maxillary barbel and anterior margin of eye. 
Conspicuous and wide pale band at posterior margin of head, be-
tween dorsal corners of branchial openings. Pale triangular spot 
at dorsal-fin origin. Pale spot at adipose-fin origin variably pre-
sent. Cheeks lighter than remaining surface of head. Basal por-
tion of maxillary barbel with chromatophores on dorsal surface. 
Base of dorsal fin with a dark band along sides. Base of caudal fin 
with denser vertical cluster of chromatophores. Ventral surface 
of head and body pale. Interradial membrane of fins and adipose 
fin hyaline.

Distribution: This species is present in the Anchique, Prado, 
Saldaña, Coello, Totare, and Sabandija rivers, all direct tribu-
taries of the upper Magdalena River basin (Fig. 4).

Habitat and ecological notes: Magdalenichthys poira is found 
in small streams of 0.1–2 m depth, substrate of sand, pebbles, 
and rocks, moderate current, and margins with riparian vege-
tation. Main food items found in dissected specimens for 
clearing and staining were Chironomidae, Hydropsychidae, 
and Ephemeroptera. This species is found syntopically in 
the Alvarado River with Cetopsorhamdia molinae, Pimelodella 
floridablancaensis Ardila Rodríguez, 2017, Rhamdia guatemalensis 
(Günther, 1864), Pimelodus yuma Villa-Navarro & Acero P., 2017, 
Trichomycterus banneaui (Eigenmann, 1912), Trichomycterus 
mogotensis Ardila Rodríguez, 2017, Trichomycterus transandianus 
(Steindachner, 1915), Chaetostoma milesi Fowler, 1941, 
Chaetostoma thomsoni Regan, 1904, Lasiancistrus volcanensis 
Dahl, 1942, Sturisomatichthys leightoni (Regan, 1912), 
Astroblepus marmoratus (Regan, 1904), Astroblepus homodon 
(Regan, 1904), Sternopygus aequilabiatus (Humboldt, 1805), 
Apteronotus eschmeyeri de Santana, Maldonado-Ocampo, Severi 
& Mendez, 2004, Cynodonichthys magdalenae (Eigenmann & 
Henn, 1916), Poecilia reticulata Peters, 1859, Poecilia sphenops 
Valenciennes, 1846, Andinoacara latifrons (Steindachner, 1878), 
Geophagus steindachneri Eigenmann & Hildebrand, 1910, and 
Kronoheros umbrifer (Meek & Hildebrand, 1913) (Albornoz-
Garzón et al. 2020).

Etymology: The name poira is the most important indigenous 
mythological figure of the Tolima department and refers to the 
mischievous and libertine Mohán, who is a human-like being 
(when it appears in the form of a child or adolescent), with 
a face tanned by the sun, and penetrating and rougish eyes. 
The poira enchants and attracts young women, who often go 
to wash clothes on the banks of the river. Used as a noun in 
apposition.

Magdalenichthys yariguies DoNascimiento,  
Albornoz-Garzón, Méndez-López, Villa-Navarro &  

Conde-Saldaña sp. nov.

(Figs 9–10; Table 1)

ZooBank registration: urn:lsid:zoobank.org:act:EF13BC97- 
59E8-4388-82E5-58E0F825927E.
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Holotype: IAvH-P 22481 (67.9 mm SL), Colombia, Santander, 
El Carmen de Chucurí, quebrada La Concordia, río La Colorada 
drainage, 06°34’55.2”N 73°35’36”W, 683 m a.s.l.; J.G. Albornoz-
Garzón, A. Suárez-Gamboa & G. Caballero, 24 Feb 2018.

Paratypes: Santander: El Carmen de Chucurí: IAvH-P 17732 (1, 
41.9 mm SL, 1 c&s, 46.8 mm SL); same locality and collectors as 
holotype, 22 Feb 2018. IAvH-P 17744 (2, 40.3–45.8 mm SL, 1 
c&s, 53.3 mm SL); same locality and collectors as holotype, 23 
Feb 2018. IAvH-P 17757 (1, 62 mm SL); collected with holo-
type. IAvH-P 17769 (1, 53.5 mm SL); quebrada La Concordia, 
río La Colorada drainage, 06°35’17.7”N 73°35’04.8”W, 672 
m a.s.l.; J.G. Albornoz-Garzón & G. Caballero, 25 Feb 2018. 
IAvH-P 17792 (1, 60.6 mm SL); quebrada La Leona, río La 
Colorada drainage, 06°34’35.7”N 73°34’30.7”W, 713 m a.s.l.; 
J.G. Albornoz-Garzón, 26 Feb 2018.

Diagnosis: Magdalenichthys yariguies can be distinguished 
from all its congeners by having 40 vertebrae (vs. 36–37 in M. 
lundbergi, 32–33 in M. mompox, 38–39 in M. poira); more prin-
cipal (segmented) anal-fin rays (11–12 vs. 9–10); and last anal-
fin pterygiophore anterior to hemal spine of vertebrae 33–34 
(vs. 29–30 in M. lundbergi, 30 in M. poira, 27 in M. mompox). 
Magdalenichthys yariguies is distinguished from M. lundbergi and 
M. mompox by having a longer anal-fin base (15.6–18.1% of 
SL vs. 11.7–14.4% in M. lundbergi, 9.9–13.5% in M. mompox). 
Magdalenichthys yariguies is distinguished from M. lundbergi and 
M. poira by having the adipose-fin origin posterior to the anal-fin 
origin (vs. at same vertical). Magdalenichthys yariguies is distin-
guished from M. mompox and M. poira by number of gill rakers 
on first arch (3–4 vs. 7–8 in M. mompox, 5–6 in M. poira); first 
dorsal-fin pterygiophore inserted posterior to neural spine of 

vertebra 12 (vs. vertebra 9 in M. mompox, vertebrae 10–11 in M. 
poira); more anal-fin pterygiophores (11 vs. 9–10); and fewer 
branched rays in the upper lobe of the caudal fin (six vs. seven). 
Magdalenichthys yariguies further differs from M. lundbergi 
by having fewer rows of dentary teeth (four vs. five or more); 
shorter caudal peduncle (16.3–19.3% of SL vs. 20.1–24.2%); 
and longer maxillary barbel (24.2–30.9% of HL vs. 17.5–23%). 
Magdalenichthys yariguies further differs from M. mompox by 
having a parabolic contour of the head in dorsal view, with lateral 
profiles convex (vs. rectangular, with lateral profiles straight); 
first anal-fin pterygiophore inserted posterior to hemal spine 
of vertebrae 24–25 (vs. vertebra 21); upper-caudal fin lobe dis-
tinctively longer than lower lobe (vs. both lobes subequal); fewer 
caudal-fin branched rays (13 or fewer vs. 15); narrower cleithral 
width (12.8–15.2% of SL vs. 15.3–19.1%); longer adipose-fin 
base (26.2–28.9% of SL vs. 17.5–20.9%); shorter prepelvic 
distance (35.4–41.5% of SL vs. 42–47.9%); shorter caudal-fin 
lower lobe (16.3–19.4% of SL vs. 21.9–24.9%); and shorter head 
(16.7–20.4% of SL vs. 22.9–25.1%). Magdalenichthys yariguies 
further differs from M. poira by having more branched pectoral-
fin rays (eight vs. seven); fewer dorsal procurrent caudal-fin rays 
(13 vs. 14–16); fewer ventral procurrent caudal-fin rays (13–14 
vs. 15–16); smaller eye (7.0–11.7% of HL vs. 11.9–17.8%); and 
narrower mouth (35.4–41.8% of HL vs. 41.3–53.5%).

Description: Morphometric data in Table 1. Refer to Figure 9 for 
general appearance. Small heptapterine catfish (largest specimen 
67.9 mm SL), with elongated body, elliptical in cross-section at 
dorsal-fin origin (longest axis horizontal), progressively more 
compressed to caudal region. Dorsal profile slightly convex from 
snout tip to occipital region, straight immediately posterior from 
this point to adipose-fin origin, sloping ventrally along adipose-fin 

Figure 9.  Left lateral, dorsal, and ventral views of Magdalenichthys yariguies, IAvH-P 22481, holotype, 67.9 mm SL; Santander, El Carmen de 
Chucurí, quebrada La Concordia, río La Colorada drainage, Magdalena River. Scale bar = 1 cm.
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base, and slightly ascending along dorsal membrane supported by 
procurrent caudal-fin rays. Ventral profile of head slightly convex, 
then straight to pelvic-fin insertion, slightly concave from this 
point to anal-fin origin, ascending along anal-fin base to origin of 

procurrent caudal-fin rays and slightly descending along ventral 
membrane supported by procurrent caudal-fin rays.

Head depressed, parabolic in dorsal view, dorsally covered 
by thin skin. Cheek filled with muscular mass of adductor 

Figure 10 . Dorsal, lateral, and ventral views of head, showing cephalic laterosensory pores in Magdalenichthys yariguies, paratype, IAvH-P 
17744, 45.8 mm SL. Abbreviations: i, infraorbital; pm, preoperculo-mandibular; po, postotic; s, supraorbital; ll, lateral line. Scale bar = 1 mm.
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mandibulae, but muscle not reaching dorsally onto skull 
roof. Snout short and rounded. Mouth slightly prognathous. 
Premaxillary teeth arranged in a rhomboidal patch of 4–5* 
medial and eight lateral irregular rows of minute conical teeth. 
Lower jaw slightly longer than upper jaw. Dentary teeth arranged 
in four irregular rows of minute conical teeth, similar to those 
on premaxilla. Maxillary barbel reaching distal tip of innermost 
pectoral-fin ray. Conspicuous groove accommodating anterior 
part of maxillary barbel along sides of head, delimiting dorsal 
and lateral regions of head. Bases of outer and inner mental bar-
bels in a straight line. Outer mental barbel reaching pectoral-
fin base. Inner mental barbel surpassing branchial opening. 
Subcutaneous eye small, dorsal in position and slightly longer 
in horizontal than vertical axis. Anterior naris tubular. Posterior 
naris closer to anterior margin of eye than to anterior naris, an-
teriorly bordered by a low fleshy margin. Anterior and posterior 
internarial widths equal. Nares disposed in a squared arrange-
ment. Branchiostegal membrane free, supported by eight rays 
and joined to isthmus only at anteriormost point. Gill rakers on 
first arch 3–4, located along anterior margin of ceratobranchial.

Lateral line canal complete, reaching caudal skeleton. 
Supraorbital pore s1 medially adjacent to anterior naris; s2 + i2 
pore slightly closer to anterior naris (Fig. 10), at end of poster-
iorly directed membranous tubule, originating from commissure 
connecting supraorbital and infraorbital canals, closer to supra-
orbital canal; s3 pore inside posterior naris, adjacent to its pos-
terior margin, at notch of cutaneous membrane. Contralateral 
supraorbital canals connected medially by epiphyseal mem-
branous branch, dorsal to middle of anterior fontanel, without 
superficial pore; s8 pore (parietal branch) arising from a poster-
iorly directed membranous canal, externally located posterior 
to eye, at level of medial margin of eye; s4 and s7 branches and 
pores absent. Infraorbital pore i1 laterally adjacent to anterior 
naris, between naris and maxillary barbel base; i3 pore posterior 
to maxillary barbel base; i4 pore at vertical through anterior 
margin of eye; i5 pore behind vertical through posterior margin 
of eye; i6 pore posterior to eye, aligned with ventral margin of 
eye. Pterotic branch (po2) at posterolateral corner of pterotic. 
Dentary with seven pores of preoperculo-mandibular canal. 
Submental pores (pm1) paired. Sixth and seventh mandibular 
pores approximately at same vertical level. Subpreopercular 
ossicle with one pore (pm8). Preopercle with two pores, an-
terior pore (pm9) originating from membranous tubule 
lateral to interopercle and posterior pore (pm10) from mem-
branous tubule passing lateral to ventral portion of opercle. Last 
preopercular pore (po1 + pm11) at end of membranous tubule, 
dorsal to dorsoposterior portion of opercle. Axillary branch 
(ll1) ventral, running posterior to supracleithrum.

Precaudal vertebrae 11 (1)–12 (1), thoracic vertebrae 9, 
and caudal vertebrae 28 (1)–29 (1), totalling 40 vertebrae. 
Ribs seven or eight (last pair shortest). Pectoral fin with i,8 
rays. First pectoral-fin ray (unbranched) soft and shorter than 
first branched ray. First branched ray longest. Distal margin of 
pectoral fin convex. Pelvic fin with i,5 rays. First pelvic-fin ray 
(unbranched) thick and shortest, second and third branched 
rays longest. Pelvic-fin origin opposite to dorsal-fin origin, at 
vertical through vertebra 14 or 15. Dorsal fin lacking spinelet, 
with one unbranched and six branched rays, supported by seven 

pterygiophores. Dorsal-fin margin convex, its unbranched ray 
slightly shorter than first branched ray; first three branched rays 
subequal. First dorsal-fin pterygiophore inserted posterior to 
neural spine of vertebra 12 and last pterygiophore anterior to 
neural spine of vertebra 17. Adipose fin long, almost rectangular 
with attenuated ends and posterior lobe free. Adipose-fin origin 
at vertical through second unbranched ray of anal fin. Anal fin 
with 2–3 procurrent (unsegmented) rays, and 3* (5)–4 (2) un-
branched and 8* (6)–9 (2) branched rays for a total of 11 (5) or 
12 (3) principal rays. Anal-fin distal margin rounded. Anal fin 
supported by 11 pterygiophores. First anal-fin pterygiophore 
posterior to hemal spine of vertebrae 24 (1)–25 (1) and last 
pterygiophore anterior to hemal spine of vertebrae 33 (1)–34 
(1). Caudal fin deeply forked with i,6 + 7,i* principal rays (one 
c&s specimen with six branched rays in the lower lobe). Upper 
lobe of caudal fin conspicuously longer than lower lobe, both 
lobes pointed. Procurrent caudal-fin rays 13 dorsal and 13–14 
ventral, located posterior to vertebrae PU6. Posteriormost 
four procurrent caudal-fin rays segmented. Caudal skeleton 
PH + 1 + 2,3 + 4 + 5. Long epural present.

Pigmentation in alcohol: Overall ground coloration mar-
bled. Minute and numerous melanophores clustered at hu-
meral region, forming posteriorly a midlateral inconspicuous 
stripe extending to caudal-fin base. Myosepta delineated by 
chromatophores, more evident above anal-fin base. Dorsal sur-
face of head and predorsal area darker than remaining surface 
of body. Dark streak extending dorsally on surface of snout, 
between base of maxillary barbel and anterior margin of eye. 
Conspicuous and narrow pale band with roughly M-shaped, 
posterior to head, between dorsal corners of branchial open-
ings. Cheeks and maxillary groove lighter than remaining sur-
face of head, peppered with sparse chromatophores. Basal 
portion of maxillary barbel darkly pigmented on dorsal surface. 
Base of dorsal fin with a dark band along sides. Ventral surface 
of head with anterior crescent shaped dusky area fading poster-
iorly, isthmus and branquiostegal membrane pale. Abdomen 
pale, sparse chromatophores posterior to ventral fins. Adipose 
fin with marbled pattern of chromatophores. Dorsal-fin rays with 
chromatophores. Basal portion of pectoral and pelvic-fin rays 
with chromatophores. Base of anal-fin rays with chromatophores. 
Caudal-fin rays with minute chromatophores, giving diffuse dark 
pigmentation. Interradial membrane of fins hyaline.

Distribution: This species is restricted to the La Colorada 
River drainage, a direct tributary of the middle section of the 
Magdalena River basin (Fig. 4).

Habitat and ecological notes: The type locality of Magdalenichthys 
yariguies is a stream with an average width of 7 m, substrate 
of sand, pebbles, and rocks, and margins with abundant ri-
parian vegetation (Fig. 11). Specimens of M. yariguies were 
found syntopically with Hoplias malabaricus (Bloch, 1794), 
Lebiasina floridablancaensis Ardila Rodríguez, 2001, Astyanax 
yariguies (Torres-Mejia, Hernández & Senechal, 2012), 
Creagrutus guanes Torres-Mejia & Vari, 2005, Creagrutus 
magdalenae Eigenmann, 1913, Hemibrycon plutarcoi (Román-
Valencia, 2001), Hemibrycon sp., Knodus sp., Trichomycterus 
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calai Ardila Rodríguez, 2019, Trichomycterus cf. transandianus 
(Steindachner, 1915), Trichomycterus sp., Astroblepus cf. verai 
Ardila Rodríguez, 2015, Farlowella yarigui Ballen & Mojica, 
2014, Dolichancistrus carnegiei (Eigenmann, 1916), Lasiancistrus 
volcanensis Dahl, 1941, Pimelodella floridablancaensis, Poecilia 
caucana (Steindachner, 1880), and Geophagus steindachneri.

Etymology: The name yariguies honours the exterminated indi-
genous group that inhabited the río Cascajales drainage. Used as 
a noun in apposition.

DNA barcode species delimitation
We analyzed DNA barcode sequences for 19 specimens of 
Magdalenichthys from different localities along the Magdalena 
River basin (Supporting Information, Table S1). Stop codons, 
deletions, or insertions were absent in all sequences. After 
aligning and editing, the final matrix had 603 base pairs (bp) 
with a total of 513 sites (excluding missing data), of which 404 
were conserved and 109 were variable. Base composition was 
25.1% adenine, 27.4% cytosine, 17.6% guanine, 27.2% thymine, 
and 2.8% missing data. The substitution saturation test revealed 
Index of Substitution Saturation values lower than symmetrical 
(balanced) tree topologies (Iss.cSym) and asymmetrical (unbal-
anced) tree topologies (Iss.cAsym) values, which indicates the 
lack of saturation signal in the matrix.

Species delimitation using three methods, incorporating both 
distance and tree-based techniques, yielded similar results. The 
PTP and ASAP methods returned identical results, delimiting 
four species of Magdalenichthys; however, the GMYC delimited 
only three groups, merging in a single group, M. lundbergi and M. 
poira (Fig. 12).

The genetic distance analysis also supported recognition of 
the four species of Magdalenichthys. The analysis showed low 
intraspecific genetic variation (< 0.11 ± 0.11%) and pairwise 

interspecific distances higher than 3%, ranging from 3.0 ± 0.7% 
between M. lundbergi and M. poira to 5.0 ± 1.0% between M. 
yariguies and M. mompox (Table 2).

Phylogenetic relationships
Sequencing and data filtering yielded an initial edge-trimmed 
aligned matrix comprising 697 492 bp and 2443 UCE loci for 
78 specimens (59 heptapterid and 19 outgroup taxa). The total 
matrix included 33 133 908 characters, of which 26 499 164 
were nucleotides and 6 634 744 (20%) were missing data. Mean 
locus length after alignment and trimming was 286 nucleotides 
(range: 101–3366). The size of the final matrix according to its 
completeness level (70%) was 1069 loci containing 310 338 bp.

The three methods used (i.e. BI, ML, ASTRAL-III) recovered 
nearly identical topologies and strong node support. The BI 
and ML analyses returned identical topologies, the phylogeny 
in Figure 13 corresponds to the results of the BI analysis. The 
coalescent-based tree (ASTRAL-III) is presented in Supporting 
Information, Figure S1. The phylogenomic analyses recovered 
with highest confidence (BI PP = 1, 100% ML bootstrap, 
ASTRAL PP = 1) the placement of Magdalenichthys, repre-
sented by M. lundbergi and M. poira, as sister to Phenacorhamdia 
(Fig. 13). Accordingly, Magdalenichthys is resolved within 
the clade 3 of Heptapterini (Silva et al. 2021), consisting of 
Cetopsorhamdia + (Pariolius Cope, 1872 + (Magdalenichthys + 
Phenacorhamdia)).

D I S C U S S I O N
The family Heptapteridae stands out as one of the most species-
rich groups of catfishes in the Neotropics; however, its taxo-
nomic inventory has lagged behind that of the other two most 
speciose Neotropical siluriform families, i.e. Loricariidae 
and Trichomycteridae. The number of new species added to 

Figure 11.  Type locality of Magdalenichthys yariguies. Colombia, Santander, Magdalena River, El Carmen de Chucurí, río Cascajales drainage, 
quebrada La Concordia. Photograph by M. Arias-Mañosca.

D
ow

nloaded from
 https://academ

ic.oup.com
/zoolinnean/article/204/3/zlaf048/8193761 by U

niversidade Estadual Paulista (U
N

ESP) user on 08 July 2025

http://academic.oup.com/zoolinnean/article-lookup/doi/10.1093/zoolinnean/zlaf048#supplementary-data
http://academic.oup.com/zoolinnean/article-lookup/doi/10.1093/zoolinnean/zlaf048#supplementary-data
http://academic.oup.com/zoolinnean/article-lookup/doi/10.1093/zoolinnean/zlaf048#supplementary-data


22  •  DoNascimiento et al.

Heptapteridae in the past decade has been a modest number of 
just 25 species, which is a small number when compared to the 
new species of loricariids (194 spp.) and trichomycterids (149 
spp.) documented from the same period (Fricke et al. 2024). 
Similarly, for more than two decades, since the still unpublished 
dissertation of Bockmann (1998), no major contributions to 
the phylogenetic knowledge of the family were added, until the 
recent publication of two molecular studies (Faustino-Fuster et 
al. 2021, Silva et al. 2021), mainly providing resolution to the 
internal relationships of the suprageneric lineages that consti-
tute Heptapteridae: Rhamdiinae and Heptapterinae (composed 
of Brachyglaniini and Heptapterini). Nonetheless, the system-
atic resolution and taxonomic delimitation of most heptapterid 
genera is still a problem to be addressed. This scenario has 

obviously resulted in the paucity of taxonomic contributions on 
the heptapterid fauna from Colombia, with only six species de-
scribed and five new records added to the country checklist in the 
past two decades (DoNascimiento et al. 2023). Magdalenichthys 
remained ignored for almost 20 years and surprisingly, a single 
species was only suspected to be part of this genus, despite the 
great morphological variation exhibited by the species herein 
described, from rather elongated forms such as M. lundbergi, 
M. poira, and its extreme end in M. yariguies with 40 vertebrae, 
to short-bodied forms as M. mompox, with only 32–33 verte-
brae, with this latter species even resembling Phenacorhamdia 
taphorni DoNascimiento & Milani, 2008, a species of the ‘long 
snout and short body’ group proposed by Bockmann (1998) for 
Phenacorhamdia.

Formerly, Magdalenichthys was recorded in Colombian 
fish collections under the taxonomic identity of Heptapterus 
panamensis (Bussing, 1970), an unquestionably similar looking 
species at first sight, showing an elongate body, rectangular adi-
pose fin, and upper caudal-fin lobe longer that the lower lobe. 
However, careful comparison of both taxa reveals obvious dif-
ferences even in their external appearance: prognathous mouth 
in Magdalenichthys (vs. terminal in H. panamensis) and more 
anterior insertion of pelvic fin in Magdalenichthys (anterior 
to middle of dorsal-fin base vs. at middle of dorsal-fin base in 
H. panamensis). In addition, H. panamensis lacks the exclusive 

Figure 12.  Bayesian phylogenetic COI-tree representing species delimitation analyses of Magdalenichthys. The black dots in the node branches 
represent posterior probabilities greater than 0.95.

Table 2. Parwise TN93 genetic distance and standard error values 
(given in percentage), among species of Magdalenichthys. Bold 
numbers represent intraspecific genetic variation

M. poira M. mompox M. yariguies M. lundbergi

M. poira 0.1 ± 0.1
M. mompox 3.3 ± 0.7 0.1 ± 0.1
M. yariguies 4.7 ± 0.9 5.0 ± 1.0 0.0 ± 0.0
M. lundbergi 3.0 ± 0.7 4.8 ± 0.9 4.6 ± 0.9 0.0 ± 0.0
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Figure 13.  Phylogenetic relationships of Magdalenichthys within Heptapteridae obtained from a concatenated alignment of 1069 UCE 
loci based on Bayesian analysis of 70% complete, edge-trimmed, unpartitioned data. All heptapterid nodes supported Bayesian posterior 
probabilities > 0.99 and bootstrap values > 99%, except a black dot that denote a single node with bootstrap = 96%, and grey dots that denote 
nodes with bootstrap values between 60% and 80%.
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autapomorphy defining monophyly of Magdalenichthys, i.e. 
pointed posterior process of lateral ethmoid adjacent to lateral 
margin of neurocranium. Otherwise, Magdalenichthys also lacks 
a putative derived character exclusively present in H. panamensis 
and an undescribed species from northern Venezuela, con-
sisting of paired anterodorsal laminar processes extending be-
yond the articular cartilage of the dorsal arm of the quadrate, 
enclosing anteriorly and posteriorly the metapterygoid, at its 
articulation with the quadrate. Some heptapterid genera (e.g. 
Chasmocranus, Phenacorhamdia) only show the anterior exten-
sion of the quadrate, but the posterior process is always missing, 
being the margin of the dorsal arm of the quadrate, immedi-
ately posterior to the articular block, straight and continuous 
with the cartilage margin. Heptapterus panamensis was initially 
hypothesized by Bockmann (1998) as a member of a clade 
equivalent in composition to the clade 3 of Silva et al. (2021), 
differing the composition of this clade in both works by the 
mutual inclusion/exclusion of Chasmocranus/Cetopsorhamdia 
in the former, and Cetopsorhamdia/Chasmocranus in the latter. 
Although, it is worth mentioning that partially congruent re-
sults with Bockmann’s hypothesis were reached by Faustino-
Fuster et al. (2021), showing Chasmocranus as a member of this 
clade as sister to the whole group, which includes at the same 
time Cetopsorhamdia, as the next successive sister group to the 
remainder of the clade. Exploratory phylogenetic analyses with 
available COI sequences of Heptapterus panamensis from public 
repositories (either sequences from other markers or tissue sam-
ples were not available for our study) reveal that this species is 
nested in a different clade from that including the sister pair Ma
gdalenichthys + Phenacorhamdia (Supporting Information, Fig. 
S2), corroborating our morphological findings dismissing the 
membership of H. panamensis in Magdalenichthys. On the other 
hand, H. panamensis has been recorded in Colombia, but only 
from the lower basin of the Atrato River (Maldonado-Ocampo et 
al. 2006), an independent Caribbean versant river basin draining 
west of the Magdalena basin.

The consistent recovery of the sister group relationship of 
Magdalenichthys and Phenacorhamdia in our phylogenetic 
analyses using different molecular markers, UCEs (Fig. 13), 
and COI (Supporting Information, Fig. S2) is further sup-
ported by at least two apomorphic shared conditions, (i) a 

prognathous mouth, a character originally proposed as diag-
nostic for Phenacorhamdia, being now interpreted as exclu-
sively shared with Magdalenichthys within Heptapterini, and 
(ii) presence of a well-developed posterior process on the 
epioccipital, delimiting posteriorly the ascending process of the 
supracleithrum (Fig. 14), granting that this last condition is not 
exclusive within the family and occurs homoplastically (based 
on our UCE topology) at least in Rhamdiopsis (Bockmann and 
Castro 2010: fig. 4a, p. 683).

Magdalenichthys poira (Fig. 15D) and M. yariguies (Fig. 15E) 
show an osseous bridge connecting the anterior and posterior 
branches of the transverse process of the fourth vertebra, while 
this bridge is lacking in M. lundbergi (Fig. 15B) and M. mompox 
(Fig. 15C). At least, Phenacorhamdia anisura also has both 
branches connected by the osseus bridge as shown in Figure 15A, 
but apparently there is also interspecific variation within this 
genus (illustrated as absent in Bockmann 1998: fig. 168, p. 547). 
This character has been proposed as synapomorphic for a subset 
of species of Rhamdella (Bockmann and Miquelarena 2008) 
and as an autapomorphy for Rhamdiopsis krugi (Bockmann 
and Castro 2010), but its homoplastic distribution extends to 
Heptapterus carnatus (Faustino‐Fuster et al. 2019: figs 4b–c, p. 
359), although showing asymmetric presence. Phylogenetic 
significance of this character for the sister group relationship of 
Magdalenichthys and Phenacorhamdia remains to be assessed in a 
more encompassing sampling of the latter genus.

Regarding morphological support within the clade 3 of Silva 
et al. (2021), Magdalenichthys, Pariolius, and Phenacorhamdia 
share a derived condition of the cephalic laterosensory canal, 
consisting in the loss of the sensory pore of the epiphyseal 
branch (s6) (Figs 3, 6, 8, 10). Plesiomophically, epiphyseal 
branches (either medially fused or not) have sensory pores in 
heptapterids and siluriforms in general. Magdalenichthys and 
Pariolius also show an apomorphic slender ascending por-
tion of the Meckel’s cartilage, anterodorsally directed, forming 
an acute angle with the horizontal portion (Fig. 16). In the 
plesiomorphic condition (present in Cetopsorhamdia nasus), 
the ascending portion of the Meckel’s cartilage is of similar 
width to the horizontal portion or if slender, is always ver-
tically oriented at a right angle in relation to the horizontal 
portion of the cartilage (Ortega-Lara 2012: fig. 9, p. 59). This 

Figure 14. Dorsal view of occipital region of (A) Phenacorhamdia anisura, IAvH-P 7932, 41 mm SL and (B) Magdalenichthys yariguies, 
paratype, IAvH-P 17732, 46.8 mm SL. Arrows indicate epioccipital process. Scale bar = 1 mm.
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derived character-state could be interpreted as potentially in-
formative for a more encompassing group, including at least 
Magdalenichthys, Pariolius, and Phenacorhamdia. However, the 
condition present in Phenacorhamdia is not comparable, given 
that its ascending process of Meckel’s cartilage is reduced to a 
small cartilaginous nodule, isolated from the main horizontal 
portion of the cartilage. This last condition, which is also inter-
preted as apomorphic, is conspicuously present in Imparfinis 
microps Eigenmann & Fisher, 1916, also included by Bockmann 
(1998) in the same clade of Pariolius and Phenacorhamdia, thus 
hindering a straightforward interpretation of character-state 
transitions for the ascending portion of Meckel’s cartilage, pro-
visionally based on our admittedly taxonomically incomplete 
UCE phylogenetic analysis, therefore requiring a quantitative 
analysis to properly assess its optimization.

Based on variation gaps in characters of the external and in-
ternal morphology, supplemented by molecular species delimi-
tation analyses based on the COI marker, we recognized four 
mitochondrial lineages defined here as distinct species within 
Magdalenichthys. These species can be easily differentiated 

morphologically by a series of morphometric, meristic, dis-
crete, and pigmentation attributes. The species delimitation 
methods PTP and ASAP yielded identical results, supporting 
the recognition of the four species. These results were partially 
consistent with the GMYC method, which clustered in a single 
operational taxonomic unit (OTU), M. lundbergi and M. poira. 
However, the interspecific genetic distances between these two 
species was 3%, larger than the 2% heuristic intraspecific cut-off 
value proposed to delimit Neotropical freshwater fish species 
(Hebert et al. 2003, Pereira et al. 2013, Pugedo et al. 2016). 
Although some studies using the GMYC approach have re-
ported results with lineage over-splitting (Miralles and Vences 
2013, Paz and Crawford 2012), where usually the number of 
entities recovered exceeds the total number of morphospecies 
represented in the datasets (Talavera et al. 2013), GMYC can 
also result in an underestimation of the number of species, de-
pending on different models of ultrametric branch length opti-
mization (i.e. coalescent models) (Hendrich et al. 2010), as well 
as the result of the influence of either recent gene flow, recent 
radiations, or when ancestral polymorphism is extremely high 

Figure 15. Ventral view of Weberian complex of (A) Phenacorhamdia anisura, IAvH-P 7932, 41 mm SL; (B) Magdalenichthys lundbergi, 
paratype, IMCN 3506, 87.1 mm SL; (C) Magdalenichthys mompox, paratype, CZUT-IC 20495, 33.4 mm SL; (D) Magdalenichthys poira, 
paratype, CZUT-IC 8624, 44.7 mm SL; (E) Magdalenichthys yariguies, paratype, IAvH-P 17732, 46.8 mm SL. Arrows indicate osseous bridge 
joining anterior and posterior branches of transverse process 4. Scale bars = 1 mm.
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(Esselstyn et al. 2012, Wade et al. 2015). Considering the con-
sistency between the PTP and ASAP methods, the genetic dis-
tances approach, and the morphological disparity found in the 
Magdalenichthys OTUs, we concluded that our GMYC results 
underestimated the actual diversity of this catfish genus.

The distributions of Magdalenichthys species are concordant 
with the geography and geological characteristics of the 
Magdalena basin in the northern Andes. The restricted distribu-
tion of M. lundbergi to the upper basin of the Cauca River corres-
ponds with a long-recognized pattern of endemism in this region 
(Ortega-Lara et al. 2006, Villa-Navarro et al. 2017, Martínez et 
al. 2022); some examples of endemic species are found in 
other Heptapteridae [Pimelodella macrocephala (Miles, 1943): 
Usma-Oviedo and Ortega-Lara 2012; Cetopsorhamdia boquillae: 
Ortega-Lara 2022], and also in Pimelodidae (Pimelodus 
crypticus: Villa-Navarro et al. 2017), Loricariidae (Lasiancistrus 
caucanus Eigenmann, 1912: Poveda-Cuellar et al. 2023), 
Characidae [Creagrutus caucanus Eigenmann, 1913: Albornoz-
Garzón et al. 2018; Gephyrocharax caucanus Eigenmann, 1912: 
Vanegas-Ríos 2016; Genycharax tarpon Eigenmann, 1912: 
Lehmann et al. 2012a; Carlastyanax aurocaudatus (Eigenmann, 
1913): Lehmann and Usma-Oviedo 2012b], and Parodontidae 
(Parodon caliensis Boulenger, 1895: Londoño-Burbano et al. 
2011), among others. A similar case occurs with the Serranía de 
Los Yariguíes, where Astyanax yariguies and Farlowella yarigui 
represent endemics from tributaries of this region of the middle 
basin of the Magdalena River (Torres-Mejía et al. 2012, Ballen 
and Mojica 2014).

The interesting pattern of diversity exhibited by Magdalenichthys 
is similar to that of other genera which are also represented by 
several species distributed along the Magdalena basin. Other 

small-size heptapterines such as Imparfinis and Cetopsorhamdia 
are represented by three species each in this basin (Ortega-Lara 
et al. 2011, García-Alzate et al. 2020). Likewise, siluriform genera 
such as Pimelodus Lacepède, 1803 (Villa-Navarro et al. 2017) 
and Sturisomatichthys Isbrücker & Nijssen, 1979 also have three 
species each in the Magdalena basin (Londoño-Burbano and 
Reis 2019), or even the climbing catfish Astroblepus Humboldt, 
1805, with high rates of endemism, has several lineages along 
the Magdalena basin (Ochoa et al. 2020). However, these genera 
also have species distributed in the adjacent trans-Andean basins 
and in the cis-Andean region, unlike Magdalenichthys, which is so 
far known to be restricted to the Magdalena basin in the trans-
Andean region of northern South America. This geographic 
pattern may imply two hypothetical scenarios: (i) emergence of 
this clade after high tectonic activity during the Middle Miocene 
(c. 11 Mya) in northern South America, which generated an 
extensive uplift of the Eastern Cordillera, fragmenting aquatic 
faunas of cis and trans-Andean basins (Cassemiro et al. 2023), 
or (ii) a more recent divergence, before closure of the Andean 
lowland portal (Montes et al. 2021) which connected the sedi-
mentary Cauca-Patía basin with the western Amazon basin, fol-
lowed by a relatively rapid diversification in the Magdalena basin, 
this last scenario being plausible, given the apparent absence of 
Magdalenichthys and Phenacorhamdia in the Maracaibo Lake 
basin, which kept a longer connection with the Orinoco basin 
(Lundberg et al. 1998, Albert et al. 2006, Hardman and Lundberg 
2006). Future studies focused on investigating divergence times 
of Magdalenichthys will shed light on these contrasting hypoth-
eses, and contribute to the understanding of the evolutionary 
history and the processes underlying the diversification of these 
Andean catfishes.

Figure 16. Medial view of left lower jaw of (A) Phenacorhamdia anisura, IAvH-P 7932, 41 mm SL; (B) Magdalenichthys lundbergi, paratype, 
IMCN 3506, 87.1 mm SL; (C) Magdalenichthys mompox, paratype, CZUT-IC 20495, 33.4 mm SL; (D) Magdalenichthys poira, paratype, 
CZUT-IC 8624, 44.7 mm SL; (E) Magdalenichthys yariguies, paratype, IAvH-P 17732, 46.8 mm SL. Arrows indicate ascending portion of 
Meckel’s cartilage. Scale bars = 1 mm.
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Comparative material: COLOMBIA: Cetopsorhamdia orinoco: 
IAvH-P 9713 (1 c&s, 35.7 mm SL); Casanare, Sabanalarga, río 
Upía at the bridge on the road to Sisga, Orinoco River basin, 
04°49’9.4”N 73°4’57.6”W. IAvH-P 23630 (1 c&s, 36.3 mm 
SL); Meta, Castilla La Nueva, río Orotoy, Orinoco River basin, 
03°52’08.3”N 73°38’02.3”W. Cetopsorhamdia sp: IAvH-P 18147 
(1 c&s, 56.3 mm SL); Arauca, Tame, río Cravo Norte, Orinoco 
River basin, 06°30’9.3”N 71°45’55.1”W. Gladioglanis machadoi: 
IAvH-P 14578 (1 c&s, 24.4 mm SL); Vichada, La Primavera, 
caño Resaca, Orinoco River basin, 05°50’34.4”N 68°44’31.8”W. 
IAvH-P 14648 (1 c&s, 23.5 mm SL); Vichada, Puerto Carreño, 
caño Grande, Orinoco River basin, 05°45’52.8”N 68°23’4.4”W. 
Goeldiella eques: IAvH-P 25758 (1 c&s, 93.4 mm SL); Vichada, 
Puerto Carreño, laguna La Cachamera, Orinoco River basin, 
05°59’36.6”N 67°25’16.6”W. Heptapterus panamensis: USNM 
204692, holotype (61.0 mm SL); Panamá, Veraguas, creek 
crossing road just before entering Santa Fe. USNM 204693, 
paratypes, 40 (22.5–68.8 mm SL); collected with holotype. 
Imparfinis microps: IAvH-P 18990 (1 c&s, 41.8 mm SL); 
Cundinamarca, Medina, caño Largo, Orinoco River basin, 
04°29’38.4”N 73°22’47.4”W. Imparfinis pristos: IAvH-P 
9999 (1 c&s, 24.8 mm SL), Vichada, Cumaribo, caño Fruta, 
Orinoco River basin, 04°26’28.8”N 67°55’28.1”W. IAvH-P 
10003 (1 c&s, 34.5 mm SL); Vichada, Cumaribo, caño Fruta, 
Orinoco River basin. 04°28’07.1”N 67°53’53.3”W. Imparfinis 
pseudonemacheir: IAvH-P 18648 (1 c&s, 29.3 mm SL); 
Casanare, Pore, río Pauto, 05°32’58.8”N 71°54’56.7”W, Orinoco 
River basin. IAvH-P 21974 (1 c&s, 23.7 mm SL); Arauca, Tame, 
morichal at El Vergel farm, Orinoco River basin, 06°16’51.2”N 
71°42’49,0”W. Leptorhamdia nocturna: IAvH-P 6141 (1 c&s, 
68.6 mm SL, Vichada); Cumaribo, río Tomo, Orinoco River 
basin, 05°22’46.4”N 68°3’33.2”W. Mastiglanis asopos: IAvH-P 
13762 (1 c&s, 27.4 mm SL); Arauca, Cravo Norte, caño Juriepe, 
Orinoco River basin, 06°14’09.6”N 69°43’36.8”W. IAvH-P 
16639 (1 c&s, 29.3 mm SL); Vichada, Puerto Carreño, caño 
Terecay, Orinoco River basin, 05°34’57.9”N 68°29’55.4”W. 
Nemuroglanis mariae: IAvH-P 16264 (1 c&s, 25.9 mm SL); 
Meta, La Macarena, NN stream, tributary of laguna El Silencio, 
Orinoco River basin, 02°14’57.5”N 73°45’33.8”W. IAvH-P 
19640 (1 c&s, 32.7 mm SL), Meta, La Macarena, caño San 
José, Orinoco River basin, 02°33’01.2”N 73°56’27.2”W. 
Nemuroglanis pauciradiatus: IAvH-P 13763 (1 c&s, 20.7 mm 
SL); Arauca, Cravo Norte, caño Juriepe, Orinoco River basin, 
06°14’09.6”N 69°43’36.8”W. IAvH-P 16930 (1 c&s 27 mm SL); 
Vichada, Puerto Carreño, caño Muñeco, Orinoco River basin, 
05°35’12.8”N 68°29’07.4”W. Phenacorhamdia anisura: IAvH-P 
7932 (1 c&s, 41 mm SL), Casanare, Aguazul, río Charte, Orinoco 
River basin, 05°15’27.9”N 72°29’14.9”W. IAvH-P 19767 (1 
c&s, 56 mm SL); Meta, La Macarena, río Duda, Orinoco River 
basin, 02°32’56.5”N 73°57’12.9”W. IAvH-P 23826 (1 c&s, 
33.5 mm SL); Meta, Castilla La Nueva, río Orotoy, Orinoco 
River basin, 03°51’13.5”N 73°27’03.11”W. Pimelodella chaparae: 
IAvH-P 20282 (1 c&s, 48.9 mm SL); Meta, Puerto Gaitán, río 
Manacacías, Orinoco River basin. Pimelodella cruxenti: IAvH-P 
13900 (1 c&s, 66.2 mm SL); Arauca, Cravo Norte, caño Juriepe, 
Orinoco River basin, 06°13’58.1”N 69°42’57.3”W. Pimelodella 
figueroai: IAvH-P 22613 (1 c&s, 42.8 mm SL); Meta, La 
Macarena, caño Yarumales, Orinoco River basin, 02°23’30.9”N 
73°35’24.6”W. Pimelodella megalops: IAvH-P 22612 (1 c&s, 

35.6 mm SL); Meta, La Macarena, caño Yarumales, Orinoco 
River basin, 02°23’30.9”N 73°35’24.6”W. Pimelodella spp: 
IAvH-P 21322 (1 c&s, 57.1 mm SL); Meta, La Macarena, río 
Guayabero, Orinoco River basin, 02°17’33.6”N 73°52’39.6”W. 
IAvH-P 18858 (1 c&s, 79.1 mm SL); Casanare, Pore, río Pauto, 
Orinoco River basin, 05°32’58.8”N 71°54’56.7”W.
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Figure S1. Species tree inference from Astral-III, based on 
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Figure S2. Best maximum likelihood tree based on the cyto-
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