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Abstract—Semaprochilodus taeniurus (Valenciennes 1821) are known to inhabit the middle and lower regions
of the Amazon basin. This study presents the first record of this species in the Peruvian Amazon, in the Liz-
ardo stream, a tributary of the Putumayo River, Loreto region. The specimens were identified using meristic,
morphological, and morphometric features as well as DNA barcodes based on the mitochondrial CO/I gene.
This new species record contributes to enhancing our understanding of fish diversity in the Peruvian Amazon.
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INTRODUCTION

The family Prochilodontidae, belonging to the
order Characiformes, comprises 21 valid species (Cas-
tro and Vari, 2003, 2004; Melo et al., 2016; Fricke
etal., 2023). All these species are known for their
commercial and subsistence importance to the local
populations in the areas where they inhabit (Goulding
et al., 1988, 2018; Ribeiro and Petrere, 1990; Castro
and Vari, 2004), with some of them being the most
exploited and having the highest fishery landings in
the main markets of the Amazon basin (Castro and
Vari, 2003, 2004; Melo and Sidlauskas, 2017). The size
of these species varies from 24 to 80 cm in standard
length, and they are easily identifiable thanks to a
disk-shaped mouth that can be turned outward, with
multiple rows of small spoon-shaped teeth attached to
fleshy lips (Castro and Vari, 2004). This group cur-
rently comprises three valid genera, which include
Ichthyoelephas Posada-Arango 1909, Prochilodus
Agassiz 1829, and Semaprochilodus Fowler 1941 (Melo
and Sidlauskas, 2017). The genus Semaprochilodus
distinguishes itself from the other genera within the
family by the presence of dark stripes on the caudal
and anal fins, less developed fleshy lips compared to
Ichthyoelephas and Prochilodus, and the presence of a
dark spot behind the opercular opening (Castro and
Vari, 2004; Melo and Sidlauskas, 2017). Currently, the
genus Semaprochilodus includes six valid species,
among which S. brama (Valenciennes 1850) is

restricted to the Tocantins-Araguaia and Xingu river
basins; S. laticeps (Steindachner 1879) is found in the
Orinoco basin; S. varii Castro 1988 is distributed in the
Maroni River basin in French Guiana and Suriname;
S. kneri (Pellegrin 1909) and §. insignis (Jardine 1841)
are distributed in the Amazon and Orinoco basins,
with the latter having an unknown type locality; and
S. taeniurus, which primarily inhabits the Amazon
basin. Both S. faeniurus and S. insignis represent the
most abundant species in the fishing records and are
species that live in syntopy (Ribeiro and Petrere, 1990;
Castro and Vari, 2003, 2004; Melo and Sidlauskas,
2017; Dagosta and De Pinna, 2019; Fricke et al.,
2023).

Semaprochilodus insignis is found in lentic and lotic
environments in Brazil, Bolivia, Colombia, Ecuador,
Guyana, and Peru. On the other hand, S. taeniurus,
commonly known as the “fine-scaled yaraqui”, was
originally described from the upper river Negro basin
by Valenciennes (1821). Its known distribution
referred to the middle and lower portions of the Ama-
zon basin, including Brazil and Colombia (Castro and
Vari, 2003, 2004). It has been reported in the Brazilian
Amazon in the Branco, Madeira, Negro, Tapajos,
Trombetas rivers, and in the main channel of the
Amazon River near the city of Manaus (Queiroz et al.,
2013; Dagosta and De Pinna, 2019; Silvano et al.,
2020). In the Colombian Amazon, this species has
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only been recorded in the Apaporis River basin (Cor-
rea, 2003; DoNascimiento et al., 2017).

In recent years, the DNA barcoding technique has
become a very important method for species identifi-
cation and verification of species records in aquatic
environments due to its rapid and accurate production
based on the cytochrome c¢ oxidase subunit 1 (COI)
gene. This project was initiated with the purpose of
creating a simple diagnostic tool, grounded in a robust
taxonomic knowledge compiled in the DNA Barcode
Reference Library (Schindel and Miller, 2005). The
progressive evolution of the DNA barcoding data sys-
tem dates back to 2004 and was officially established in
2007 (Ratnasingham and Hebert, 2007), expanding its
application to all eukaryotic species (Hebert et al.,
2003; Miller, 2007). Since then, its use has increased
worldwide, encompassing species description (Ota
et al., 2020; Souza et al., 2023), species recognition at
any life stage (i.e., both adults and immatures, includ-
ing eggs) (Miranda-Chumacero et al., 2020; Mariac
etal., 2022), new records (Guimaraes et al., 2021;
Chuctaya et al., 2021, 2023), and various applications
related to the swift identification of specimens
(Cutarelli et al., 2014; Martins et al., 2021). It has been
highly valuable information included in recent studies
in the Peruvian Amazon (Garcia-Davila et al., 2018,
2020). Hebert et al. (2003) proposed that intra-spe-
cific diversity of the COI gene in animals is significantly
lower than inter-specific diversity and, therefore, it can
serve as a standardized unique molecular marker for
identifying unknown specimens. The need for this infor-
mation has grown immensely due to the demand for
projects focused on environmental DNA studies.

Despite the importance of Semaprochilodus taeni-
urus for the Brazilian fishery (Silvano et al., 2020), this
species had not been recorded in the fishery of the
Peruvian Amazon, as well as in recent reviews of the
ichthyofauna for both the Loreto region (Meza-Vargas
et al., 2021) and the Ucayali basin (Chuctaya et al.,
2022), with its presence being unknown until before
this record in Peru. Recent studies indicate that spe-
cies identification has been achieved more efficiently
by integrating morphological characteristics with gene
sequence information (COIl) (Chuctaya et al., 2021,
2023). The objective of this study was to investigate
and record the Supper Amazon basin based on mor-
phological, morphometric, and molecular analysis.

MATERIALS AND METHODS
Study Area and Sample Collection

Three specimens of Semaprochilodus taeniurus
were captured using a 50-meter-long, 3-meter-high
trap net with a 3" mesh opening, exposed in the water
for a period of 12 h. The specimens were collected on
24 April 2022 in the Lizardo stream (02°15°27.1” S,
71°36°18.8” W) (Fig. 1), which is within the jurisdic-
tion of the Bobona community in the middle Putu-

mayo River basin, Putumayo province, Loreto region.
The specimens were anesthetized with eugenol diluted
in 96% alcohol. One individual was selected from
which 1 cm?® of muscle was extracted and preserved in
96% alcohol for molecular analysis. Subsequently, live
photographs were taken of another specimen using a
Nikon D3100 camera. Finally, the specimens were
fixed in 10% formalin, complemented with injections
of the same substance into the abdominal cavity, and
kept for four days. Subsequently, the specimens were
rinsed with plenty of water and preserved in 70% ethyl
alcohol before being deposited in the Ichthyological
collection of the Institute of Research of the Peruvian
Amazon (CIIAP) for morphological and morphomet-
ric analysis.

Morphological Study

The specimens were identified using morphologi-
cal, morphometric, and meristic analyses based on
Castro and Vari (2004). Measurements were taken
point-to-point using a digital caliper vernier (0.1 mm),
and meristic character counts were conducted using a
stereoscope. Measurements are presented as percent-
ages of standard length (SL), and head measurements
are represented as percentages of head length (HL).

DNA Extraction, Mitochondrial COI
Amplification and Sequencing

DNA extraction was performed using the hexadec-
yltrimethylammonium bromide (CTAB) protocol of
Doyle and Doyle (1987), starting with 50 mg of muscle
tissue. DNA amplification was carried out with the
primers L5698-Asn by Melo et al. (2011) and FishR1
by Ward et al. (2005). The amplification was carried out
in a total volume of 10 uL, containing 0.7 LWL of Taq poly-
merase (1 U/uL), 1.0 uL of template DNA (100 ng/uL),
1.0 uL of Buffer 10x, 1.7 uL of dNTPs (2 mM), 1.0 uL
of MgSO, (25 mM), 0.5 pL of each primer (10 uM),
and 3.6 pL of ultrapure water. The temperature condi-
tions were as follows: initial denaturation at 94°C for
2 min, followed by 35 cycles of denaturation at 94°C
for 30 s, annealing at 50°C for 40 s, and extension at
72°C for 1 min, followed by a final extension at 72°C
for 10 min. The amplified products were separated by
electrophoresis on 2% agarose gels. Sequencing was
performed on a 3500XL Genetic Analyzer (Applied
Biosystems) with the BigDyeTM Tr v3.1 Cycle
Sequencing kit following the manufacturer’s instruc-
tions.

Data Analysis

The program BioEdit (Hall, 1999) was used to read
and edit DNA chromatograms. The obtained COI
sequences were verified using the Basic Local Align-
ment Search Tool (BLAST) search engine provided by
the National Center for Biotechnology Information
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Fig. 1. Distribution of Semaprochilodus taeniurus (CIIAP 2463) in the Amazon basin: ( ¥¥) type locality, (Q), new record in

Putumayo River.

(NCBI) as one of the main public repositories for
DNA barcode sequences. The Muscle procedure in
the software MEGAI11 (Tamura et al., 2021) was used
for sequence alignment.

We estimated the best nucleotide substitution
model with the MEGA 11 Software (Tamura et al.,
2021). Models with the lowest BIC scores (Bayesian
Information Criterion) are considered to describe the
substitution pattern the best. For each model, AICc
value (Akaike Information Criterion, corrected),
maximum likelihood value (InL), and the number of
parameters (including branch lengths) are also pre-
sented (Nei and Kumar, 2000). The best model
selected was T92 + G (Tamura 3-parameter) + G
(gamma distribution) (Supplement 1). The T92 + G
model was used to calculate pairwise distances
between specimens collected in the study area and sev-
eral other specimens of the same species retrieved
from NCBI, as presented in Table 1. The phylogenetic
tree was constructed using the neighbor-joining (NJ)
methods and the nucleotide substitution model T92 + G.
The reliability of the branching tree was tested through
bootstrap analysis using 1000 replicates in the
MEGAII software (Tamura et al., 2021). Addition-
ally, a phylogenetic analysis using maximum likeli-
hood (RAxML) was performed, this was run in
RAXML-HPC2 on XSEDE 8.2.9 (Stamatakis, 2006;
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Stamatakis et al., 2008) via CIPRES portal v3.3
(Miller et al., 2010). RAXML searches were conducted
using 10 parallel runs, starting with a randomly gener-
ated tree. Branch support was assessed using the rapid
bootstrap algorithm with 1000 replicates. A total of 31
COI sequences, representing 25 specimens from six
species of the genus Semaprochilodus that constitute
the ingroup, and 6 sequences belonging to the genera
Prochilodus were used as an outgroup.

RESULTS
Semaprochilodus taeniurus (Valennciennes 1821)
Fig. 2

New record. CIIAP-2463, 3 specimens, 189.1—
194.2 mm SL, Lizardo stream (02°15'27.1” S,
71°36°18.8” W), Bobona community, middle Putu-
mayo River basin, Putumayo province, Loreto region,
Peru; 24 April 2022; collectors K.M. Ruiz-Tafur and
S. Jean-Luca (Fig. 1).

Morphological analysis. The individuals
collected from Semaprochilodus in the study area are
characterized by having low intensity of dark pigmen-
tation on the membranous opercular edge and on the
exposed surface of the pectoral fin, features that dis-
tinguish them from S. brama, S. laticeps, and S. varii,
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Table 1. Sequence information data extracted from GENBANK, including species name, tissue code, GenBank code, and

references
Species Tissue code GENBANK Reference

Semaprochilodus varii GF15-041 MZ051468 Papa et al., 2021
SU08-387 MZ050940
GFSU14-076 MZ051641
GF15-274 MZ051939
GFSU14-069 MZ051269

S. brama LBP 12776 41019 KX086769 Melo et al., 2016
LBP 12807 41171 KX086770

S. laticeps LBP 12728 KF562436 Melo et al., 2014
LBP 1383 12727 KX086748 Melo et al., 2016
FMNH 113712 KX086778

S. taeniurus CIIAP 2463 * 0Q472502 This study
LBP 1691 12758 KX086751 Melo et al., 2016
LBP 1691 12757 KX086750
LBP 1691 12759 KX086752

S. kneri LBP 3041 19140 KX086762
ANSP FISH 187277 KX086783

S. insignis 1107 MH991706 Da Silva et al., 2019
Jaraquil JNO007735 Ardura et al., 2013
J4** FJ457765 Ardura et al., 2010
1101 MH991717 Da Silva et al., 2019
1108 MH991716
1109 MH991715
10694 MH991714
Jaraqui8 JNO007742 Ardura et al., 2013
JaraquilO JN007744

Prochilodus nigricans D24 MN996700 Lopes et al., 2020
D11 MN996699

P. lineatus ZQXKZ3 MT884695 Chen et al., 2021
ZQXKZ2 MT884694

P. rubrotaeniatus SU08-358 MZ051928 Papaetal., 2021
SU08-777 MZ051907

(*) Semaprochilodus taeniurus species sequenced in this study, (¥*) Semaprochilodus taeniurus which should be corrected for Semap-

rochilodus insignis.

which have intensely pigmented black opercular mem-
brane edges and exposed pectoral girdle surfaces. They
also have 68 to 70 scales in the lateral line; 12 to 13
scales between the origin of the dorsal fin and the lat-
eral line; 12 to 13 scales between the insertion of the
pelvic fin and the lateral line, and 24(2) to 25(1) scales
around the caudal peduncle, distinguishing them from
the species . insignis and S. kneri, which have a lateral
line with 47 to 53 and 45 to 49 scales, respectively;
scales between the insertion of the pelvic fin and the

lateral line with 9 to 11 and 7 to 9, respectively; and the
number of horizontal rows of scales around the caudal
peduncle is 18 to 22 and 16 to 20, respectively. These
characteristics confirm the identification of this spe-
cies as . taeniurus and differentiate it from all known
congeners (Fig. 2; Table 1).

Coloration in alcohol. The coloration char-
acteristics of the specimens fixed in 10% formalin and
preserved in 70% alcohol match the description pro-
vided by Castro and Vari (2004).
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Fig. 2. Semaprochilodus taeniurus CIIAP 2463, 19.5 mm SL, Lizardo streamtributary of the Putumayo River: (a) live specimen,
(b) preserved specimen. Scale: 10 mm.

Coloration in life. Overall bright silver color-
ation, darker in the dorsal portions of the head and
body. Caudal fin is yellow with black stripes perpen-
dicular to the direction of the dorsal and ventral lobes.
Distal part of the dorsal fin and the anterior part of the
anal fin are yellowish. Dorsal part of the iris is golden
brown in color (Fig. 2).

Genetic analysis. The sequence alignment of
the COI gene from 31 specimens produced 603 base
pairs (b. p.) of nucleotides after removing ambiguous
sequences near the primer ends, in which 467 posi-
tions were conserved, 163 were variable, and 161 were
parsimony informative. Nucleotide frequencies were
29.4% thymine/uracil, 27.6% cytosine, 23.5% ade-
nine, and 19.5% guanine. Additionally, 40 transitional
pairs and 7 transversional pairs were determined, within
the alignment, no stop codons were found. The COI
sequence of Semaprochilodus taeniurus obtained in
this study has been deposited in the open-access
GENBANK repository with the accession code
00Q472502.1.
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The results obtained from BLAST sequences in
NCBI matched the Semaprochilodus taeniurus with a
99.83% genetic similarity with S. faeniurus from to
code KX086750.1, by Melo et al. (2016). Pairwise
sequence distance of the COI sequence revealed an intra-
specific variation of 0.18% between the specimens from
the study area and the Semaprochilodus taeniurus speci-
mens retrieved from GenBank (Table 1).

The NJ tree (Fig. 3a) showed that the five species,
Semaprochilodus insignis, S. vari, S. laticeps, S. kneri,
and S. raeniurus, formed separate groups. However, an
exception was the specimen with the code FJ457765.1
previously identified as S. faeniurus, which ended up
being grouped in the middle of S. insignis with a
genetic distance ranging from 0 to 0.19%. This speci-
men presented a genetic distance of 11.32 to 11.72%
with S. taeniurus, suggesting a possible identification
error, and its correct identification should be
S. insignis (Table 2). These results are supported by a
phylogenetic analysis RAXML (Fig. 3b), where the
Semaprochilodus taeniurus species cluster together. This
analysis does not allow the differentiation between
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Fig. 3. Semaprochilodus Neighbor joining (NJ) phylogeny tree based on cytochrome c oxidase I (COI) gene sequences generated
in MEGA 11 (a) and phylogenetic relationships of Semaprochilodus (and out-groups) supported by maximum likelihood
(RAXML—GTRGAMMA) using COI sequences. The labels at the branch tips refer to the species name and accession number.
The numbers on the branches refer to bootstrap values for each node. The Prochilodus genus were selected as outgroups. (*)
Semaprochilodus taeniurus species sequenced in this study, (**) Semaprochilodus taeniurus which should be corrected for Semap-

rochilodus insignis.

S. insignis and S. kneri, necessitating the use of other =~ Amazon River basin and its tributary rivers, including
molecular markers to distinguish these species. the Rio Negro, Rio Branco, Rio Madeira, and Rio

Distribution. Semaprochilodus taeniurus was Tapajos (Castro and Vari, 2004, Silvano et al., 2020).
known to inhabit the middle and lower portions of the  Inthe upper part of the Amazon basin, this species was
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Fig. 3. (End.)

collected in Lizardo stream, which was 7 m wide and
4 m deep, featuring moderate current and blackwater

Conservation Status

with a light mixture of whitewater from the Putumayo
River (Fig. 1). The stream had shrub and tree vegeta-
tion and an abundance of Mpyrciaria dubia (camu

According to the IUCN database, five of the six
species of Semaprochilodus are categorized as Least
Concern, except for S. insignis, which has not been
categorized to date. S. insignis is characterized by hav-

camu) plants. The water in the stream had a pH of 7.4, ing an unknown type locality and a wide distribution
a temperature of 28.6°C, an electrical conductivity of  throughout the Amazon basin. With the record of
124.1 uS/cm, and total dissolved solids of 81.2 ppm. S. taeniurus in the Peruvian Amazon, the range of the
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Table 3. Morphometric and meristic data for Semaprochilodus taeniurus (the number of samples n = 3)

Morphometric and meristic data Min Max Mean =+ SD
Standard length (SL), mm 189.1 194.2 191.6
In % SL
Greatest body depth 34.5 36.4 352+ 1.0
Predorsal length 44.4 45.1 447+ 0.4
TDorsal-fin base length 14.8 15.6 15.3+04
Dorsal fin to adipose fin distance 27.5 28.0 27.8 £0.3
Dorsal fin to caudal fin distance 43.2 45.5 444+ 1.2
Prepelvic length 49.3 51.1 50.3+0.9
Preanal distance 74.9 75.7 75.2+0.5
Snout to anal-fin insertion 79.5 80.7 80.2+ 0.6
Anal-fin base length 9.2 9.7 9.4+0.2
Caudal-peduncle length 13.9 14.9 144+0.5
Dorsal-fin length 27.8 29.9 28.7+ 1.1
Pectoral-fin length 18.1 18.6 18.3+0.3
Pelvic-fin length 18.8 19.7 19.1 £ 0.5
Least caudal-peduncle height 9.9 10.4 10.2 £ 0.3
Head length (HL) 26.9 279 27.3%+0.5
In % HL
Snout length 36.3 36.7 36.6 £0.2
Bony orbital diameter 28.7 30.5 29.7+0.9
Postorbital length 37.9 41.8 40.3 + 2.1
Interorbital width 49.0 52.2 50.8 £ 1.6
Mouth width 37.4 40.5 38.8+ 1.5
Counts
Lateral-line scales 68 70 69
Scale rows between dorsal-fin origin and lateral line 12 13 13
Scale rows between anal-fin origin and lateral line 9 10 10
Scale rows between pelvic-fin insertion and lateral line 13 13 13
Rows of scales around caudal peduncle 24 25 24
Median predorsal scales 18 20 19
Median scales between dorsal and adipose fins 19 21 20
Inner row teeth, upper jaw 10 11 10
Inner row teeth, lower jaw 6 7 7

species exceeds 20000 km?. Although this species
appears to be rare in the Peruvian Amazon and is cur-
rently only known in the Putumayo basin, it is neces-
sary to carefully review the fishing records, as Peru had
previously considered only the presence of S. insignis.

DISCUSSION

A comprehensive understanding of the ichthyo-
fauna in the Peruvian continental environments is of
great importance for the rational and successful plan-
ning of an ecosystem management program. It is
known that Amazonian ecosystems harbor a high
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diversity of fish, and the Peruvian Amazon basin
stands out as the type locality for over 500 fish species.
Many similar studies have shown that DNA barcodes
are becoming an increasingly prominent tool in the
identification and description of new species, as well
as in the development of biodiversity inventories and
species catalogs (Garcia-Davila et al., 2018, 2021;
Chuctayaetal., 2021, 2023). Recent studies have high-
lighted the value of combining morphological and
molecular data in taxonomy (Ramirez et al., 2017;
Chuctaya et al., 2020). In the present study, we identi-
fied Semaprochilodus taeniurus species in the Putu-
mayo basin for the first time, confirmed by morphologi-
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cal characteristics and DNA barcodes. The morphologi-
cal characteristics of S. taeniurus were consistent with
those previously reported by Castro and Vari (2004),
indicating a relatively conservative morphology.

Castro and Vari (2004) indicates that of the six
valid species in the genus Semaprochilodus, S. taeni-
urus differs from S. brama, S. laticeps, and S. varii by
its lack of intense dark pigmentation on the opercular
membranous border and the exposed surface of the
pectoral fin. In the case of S. insignis and S. kneri,
these species share the same morphological character-
istic mentioned above, along with S. faeniurus. How-
ever, S. taeniurus can be differentiated from S. insignis
(with which it is found in syntopy) and S. kneri based
on meristic characteristics. S. tfaeniurus exhibits a
higher number of scales in the lateral line, above the
pelvic fin and the lateral line, and around the caudal
peduncle (Table 3). Our results regarding the external,
morphometric, and meristic characteristics of the
three specimens analyzed are consistent and corrobo-
rate what was mentioned by Castro and Vari (2004),
validating the identification of S. faeniurus.

In the genetic analysis, our sequences showed a
99.8% identity with S. taeniurus when used on NCBI.
Currently, there were four sequences of S. taeniurus
available in GenBank from the middle part of the
Amazon basin (Manaus), including three sequences
(KX086751, KX086752, KX086753) from Melo et al.
(2016) and one sequence (FJ457765) from the sam-
pling of commercially important fishes in the Brazil-
ian Amazon by Ardura et al. (2010). Based on our
analyses, the Semaprochilodus species collected in the
Putumayo River basin show a genetic distance of
0.18% from the species reported by Melo et al. (2016),
while it differs by 11.32% from the species recorded by
Ardura et al. (2010), indicating that the species
sequenced by Ardura et al. (2010) would be S. insignis,
with which it shares a genetic distance 0of0t0 0.19%. In
the phylogenetic analysis using the CO/ gene, all spe-
cies formed distinct group in the trees. The Semap-
rochilodus samples from the Putumayo clustered with
S. taeniurus from the middle Amazon basins, Manaus,
Brazil, forming a strongly supported clade with a boot-
strap value of 1.00.

In recent years, various ichthyological inventories
have been conducted along the Putumayo River and
its main tributaries (Hidalgo and Oliveira, 2004;
Ortega et al., 2006; Hidalgo and Ortega-Lara, 2011;
Hidalgo and Maldonado-Ocampo, 2016; Faustino-
Fusteretal., 2021). In addition, we can add the official
lists of fish species provided by Ortega et al. (2012) and
Meza-Vargas et al. (2021). All the published references
do not record Semaprochilodus taeniurus as a valid spe-
cies for Peru. The few references that mention the
presence of this species are cited by Melo et al. (2016),
who conducted the first molecular phylogeny of the
Prochilodontidae family. Melo et al. (2016) analyzed
specimens of S. taeniurus (LBP 1691) from the Ama-

zon basin in the Manaus region, Brazil, which is the
type locality of the species in question. In Colombia,
this species was documented by Correa (2003) in Lake
Taraira, a part of the Apoporis River basin, which is a
blackwater tributary of the Caqueta-Japura River. The
collection involved a single specimen (ICN-MHN-
4331). This sole record was later referenced by DoNa-
scimiento et al. (2017), leading to the inclusion of this
species in the list of fishes for Colombia. These limited
records categorize this species as rare in the upper part
of the Amazon basin.

In Perd, Meza-Vargas et al. (2021) only reported
the presence of Semaprochilodus insignis as the sole
representative of that genus in Peru. It is likely that the
timing and location of the sampling, as well as the
fishing techniques used, did not allow for the record of
S. taeniurus. A similar situation may have occurred in
other river basins in the Peruvian Amazon (Ortega et al.,
2003; Hidalgo and Willink, 2007; Correa and Ortega,
2010; Sanchez et al., 2013; Corahua et al., 2015; Chuc-
taya et al., 2022).

Additionally, recent field research has reported
several new fish species and new records for the upper
part of the Amazon basin using an integrative mor-
phological and molecular analysis, highlighting the
potential of this methodology to expedite the species
identification process. This underscores the Upper
Amazon basin’s significance in hosting a high ichthy-
ological diversity (Chuctaya et al., 2021, 2023). Fur-
thermore, the presence of Semaprochilodus taeniurus
could also be explained by its migratory capacity
related to its reproductive, trophic, and ecological
aspects, allowing them to cover hundreds of kilome-
ters between river basins using the main channel of the
Amazon (Goulding et al., 1988; Ribeiro and Petrere,
1990; Sivansudar et al., 2001; Duponchelle et al., 2021).

Therefore, our morphological and molecular
results presented in this study provide formal evidence
of the presence of Semaprochilodus taeniurus in
aquatic environments in the Peruvian Amazon based
on specimens collected from the Putumayo River.
This highlights the importance of continuing to con-
duct ichthyological inventories, especially in areas
with information gaps. These efforts contribute to
enriching the ichthyofauna of the country and
enhancing our understanding of species distribution
patterns in the Amazon River basin.

CONCLUSIONS

Three specimens of Semaprochilodus taeniurus are
preserved in the ichthyological collection of CIIAP.
The occurrence of this species in the Putumayo River
basin, which serves as a border between Peru and
Colombia, signifies an extension of the distribution of
S. taeniurus in Colombia and the first record for Peru.
The study also highlights that by using integrative
methods, more species, as well as new records and new
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species for the Peruvian Amazon basin, could be dis-
covered. Additionally, this information enriches the
molecular database of Peruvian species, which will
serve as data for environmental DNA studies.
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