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Abstract

This study presents an extensive review of published and unpublished occurrence
records of fish species in the Loreto department. Located in the northeast of the
country, Loreto is the most geographically extensive region in the Peruvian territory.
Despite the increase in fish collections in Loreto in recent years, the ichthyofauna of
this department needs to be more documented. Based on a database of scientific
collections and bibliographic information, an updated checklist of the freshwater
fishes from Loreto is presented. The results reveal a rich and diversified ichthyofauna,
with 873 species distributed in 331 genera, 50 families and 15 orders. The main
groups are Characiformes (42.6%), Siluriformes (34.8%), Gymnotiformes (8.6%) and
Cichliformes (7.4%). Part of the ichthyofauna has restricted distribution for Loreto
(4.7%). In addition, 9.0% of species from Loreto are used in fisheries. Meanwhile,
219 species (25%) were categorized according to the IUCN criteria where only six
species (0.7%) are currently considered threatened species (CR, EN or VU). The
results presented in this work indicate that this department needs more studies
to know the biodiversity of fish, likewise, the information presented constitutes a
contribution to the knowledge of fish diversity that would support environmental
management actions and decision-making aimed at conserving one of the most
diverse departments of Peru.

Resumen

Este trabajo presenta una revisién de los registros de especies de peces, publicados
y no publicados, del departamento de Loreto. Localizado al noreste del pais, Loreto
es el departamento mas extenso del territorio peruano. A pesar del incremento en
el numero de las colectas de peces en Loreto en afios recientes, la ictiofauna de
este departamento necesita ser mas documentada. Sustentado en los registros en
bases de datos de colecciones cientificas e informacion bibliografica, se presenta
una actualizacién de la lista de peces de agua dulce de Loreto. Los resultados
revelaron una ictiofauna rica y diversificada, con 873 especies, distribuidas en 331
géneros, 50 familias y 15 drdenes. Los principales taxones fueron Characiformes
(42.6%), Siluriformes (34.8%), Gymnotiformes (8.6%) y Cichliformes (7.4%). Parte
de laictiofauna tiene distribucion restricta para Loreto (4.7%). Ademas, 9.0% de las
especies son usadas en pesquerias de Loreto. Mientras tanto, 219 (25%) especies
fueron categorizadas de acuerdo con los criterios de la IUCN, donde sdlo seis espe-
cies (0.7%) son consideradas actualmente especies amenazadas (CR, EN o VU). Los
resultados presentados en este trabajo sefialan que este departamento necesita
mas estudios para conocer la biodiversidad de peces, asi mismo, la informacién
presentada constituye un aporte al conocimiento de la biodiversidad ictica que
respaldarian las acciones de gestion ambiental y toma de decisiones destinados a
conservar uno de los departamentos mas diversos del Peru.

Keywords:
Amazon basin; ichthyofauna; Marafién River; species inventory; Ucayali River.

Palabras claves:
Cuenca del Amazonas; ictiofauna; rio Maraidn; inventario de especies; rio Ucayali.

Journal home page: http://revistasinvestigacion.unmsm.edu.pe/index.php/rpb/index

© Los autores. Este articulo es publicado por la Revista Peruana de Biologia de la Facultad de Ciencias Bioldgicas, Universidad Nacional Mayor de
San Marcos. Este es un articulo de acceso abierto, distribuido bajo los términos de la Licencia Creative Commons Atribucion 4.0 Internacional.
(https://creativecommons.org/licenses/by/4.0/deed.es) que permite Compartir (copiar y redistribuir el material en cualquier medio o formato),
Adaptar (remezclar, transformar y construir a partir del material) para cualquier propdsito, incluso comercialmente.




MEZA-VARGAS ET AL.

Introduction

The Amazon drainage is the largest basin in the
world and the major component of the Neotropical re-
gion. It includes a vast area of 7.3 million km? crosses
South America from the eastern Andes Mountains to the
Atlantic coast crossing the shields of Brazil and Guyana
(Venticinque et al. 2016, Leite & Rogers 2013). Besides
its vastness in area, the Amazon basin possesses dis-
tinct physiognomies formed by geological backgrounds,
diversity of rivers and soils (Dagosta & de Pinna 2018);
and overall warm and humid Amazonian climate (Leite &
Rogers 2013). In turn, these factors are associated with
an enormous diversity of flora and fauna, comprising
the richest ecosystem on the planet (Dagosta & de Pinna
2019).

The freshwater fish diversity of South America en-
compasses 5160 species; however, despite already be-
ing the most diverse freshwater ichthyofauna, estimates
point to actual diversity between 8000 - 9000 species
(Reis et al. 2016). The Amazon basin harbors the highest
fish diversity in the world with 2406 described species
(Jézéquel et al. 2020). Several efforts have been made to
describe species and update lists of species by countries
(Ortega & Vari 1986, Maldonado et al. 2008, Matamorros
etal. 2009, Ortega et al. 2012, Mol et al. 2012, Le Bail et
al. 2012, Barriga 2012, Angulo et al. 2013, Koerber & Litz
2014, Sarmiento et al. 2014, Mirande & Koerber 2015,
Koerber et al. 2017, DoNascimiento et al. 2017) basins
(Lasso et al. 2016, Ohara et al. 2017, Beltrdo et al. 2019),
regions (Jimenez-Prado et al. 2015, Van Der Sleen & Al-
bert 2017, Dagosta & de Pinna 2019), and states (Berta-
co et al. 2016, Dos Reis et al. 2020, Teixeira el al. 2020)
along the Neotropical region.

The last checklist of freshwater native fishes from
Peru registered 1064 species (Ortega et al. 2012), but

with additions of new species, new records and taxo-
nomic revisions, this diversity reached 1141 species (MI-
NAM 2019). Peru is made up of 24 departments and a
constitutional province (Callao); however, fish diversity
studies were never carried out by department and the
main fish checklists were directed to sub-basins, (Ortega
et al. 2006, Rengifo 2007, Palacios et al. 2008, Carvalho
et al. 2009, Correa & Ortega 2010, Carvalho et al. 2011,
Quezada etal. 2017, Armas et al. 2021).

Important ichthyological material deposited in pe-
ruvian fish collections comes from fieldwork associat-
ed to their environmental impact studies requested by
law, to evaluate their potential impacts. In Loreto, some
examples of these kind of activities are the exploration,
exploitation, processing, and transportation of hydrocar-
bons (oil, gas) and Hidrovia projects. On the other hand,
Rapid Biological Inventories conducted by the Field Mu-
seum during last 20 years have made possible to register
the diversity from several areas in Loreto, particularly
the fishes (Table 1).

Extensive biodiversity in Loreto is not limited to
freshwater systems. Pitman et al. (2013) have done the
first biodiversity compilation including plants and ter-
restrial vertebrates. As a result, Loreto has probably the
highest species richness among Peruvian Departments,
with 7959 plant species, 914 bird species, 267 mammal
species, 216 amphibian species and 170 reptile species.
Of these, the number of threatened species ranges be-
tween 1.7% (plants) to 7.5% (mammals) depending on
the groups, and the number of endemics between 0.2%
(birds) and 5.5% (amphibian).

In contrast, the knowledge of fish diversity from Lo-
reto is far from complete. By this point, it is an important
task to be done. Accordingly, this study aims to provide
the first checklist of freshwater fishes recorded in Lore-

Table 1. Previous fish inventories in different basins in Loreto. NP=National Park, NR=National Reserve, RAC=Regional area of conservation.

Total Possible new

Conservation

Inventories species species status Reference

Biabo Cordillera Azul 93 10 NP de Rham, Hidalgo & Ortega, 2001
Yavari 240 10 Ortega, Hidalgo & Bértiz, 2003
Ampiyacu, Apayacu, Yaguas, Medio Putumayo 207 5 RAC Hidalgo & Olivera, 2004
Matsés 177 9 NR Hidalgo & Veldsquez, 2006
Sierra del Divisor 109 14 NP Hidalgo & Pezzi, 2006
Nanay-Mazéan-Arabela 154 12 RAC Hidalgo & Willink, 2007
Cuyabeno-Gueppi 184 3 NP Hidalgo & Rivadeneira, 2008
Maijuna 132 7 RAC Hidalgo & Sipidn, 2010
Yaguas-Cotuhé 337 7 NP Hidalgo & Ortega-Lara, 2011
Cerros de Kampankis 60 6 Quispe & Hidalgo, 2012
Ere-Campuya-Algoddn 210 4 Maldonado-Ocampo, Quispe & Hidalgo, 2013
Cordillera Escalera 30 2 Hidalgo & Aldea-Guevara, 2014
Tapiche-Blanco 180 4 Corahua, Aldea-Guevara & Hidalgo 2015
Medio Putumayo-Algoddn 232 12 Hidalgo & Maldonado-Ocampo, 2016
Bajo Putumayo-Yaguas-Cotuhé 150 2 Faustino-Fuster, Patarroyo & de Souza, 2021
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to to improve scientific information for guiding policy
and management decisions for conservation and fishery
management.

Material and methods

Study area. - Loreto is the largest department in
Peru located northeast of the country, representing 28%
of the Peruvian territory with an area of 368 851, 950
km2 (CONAM 2005). Its borders are with Ecuador in the
northwest, with Colombia in the northeast, Brazil in the
east, Amazonas and San Martin departments in the west,
and the Ucayali department in the south (Fig. 1).

Loreto is part of the Amazon rainforest, belonging to
the Amazon Lowland ecoregion (Abell et al. 2008) with
remnants of the Andes in the west border, as well as the
Cerros del Kampankins (Pitman et al. 2012), Cordillera
Escalera (Pitman et al. 2014) and Cordillera Azul (Alver-
son et al. 2000). In the heart of the department, the Am-
azon River is formed by the confluence of Marafién and
Ucayali rivers, close to Nauta City.

The Maraiion River is born in the Andes, in the Raura
snow peak in Pasco Department about more than 5800
meters above sea level (m a.s.l). According to the ele-
vation gradient, the Marafién River can be split into the
upper and lower basin. The upper Marafién River flows
from the Raura snow peak to the Manseriche Pongo at
190 m a.s.l, and from approximately the middle of this ge-
omorphological zone this river flows crossing the Loreto
region. The lower Marafién River comprises Manseriche
Pongo as it joins with Ucayali River in Nauta City. The low-
er Marafion River flows from west to east in the Amazo-
nian lowlands in Loreto, presenting a meandering chan-
nel, covered by sand and sparse rocks. During the flood

season, it floods extensive areas frequently abandoning its
old channel, opening a new one. The abandoned channels
form the “cochas” lagoons or ox bow lakes, which - due to
the shape they present - are called horseshoe lakes. The
main tributaries of the lower Marafén River are Morona,
Pastaza, Tigre, and Huallaga rivers (MINAM 2011).

The Ucayali River headwater is in the Eastern Andes,
in the Mismi snow peak 5597 m a.s.l. in Arequipa, but is
formally named by the junction of Urubamba and Tam-
bo rivers, in the south of Ucayali Department. It can be
separated into the upper and lower basin as well. The
Upper Ucayali River flows from the Mismi snow peak
to confluence between Ucayali and Pachitea rivers. The
Lower Ucayali River goes from Pachitea River mouth to
the confluence with Marafién River. The lower Ucayali
River flows from south to north in Loreto; it also has me-
andering course forming “cochas” or lagoons and islands
which constantly change shape and size. The tributaries
of the lower Ucayali River are Aguaytia, Pisqui, Cushabat-
ay and Tapiche rivers (MINAM 2011).

It is worth mentioning that both Lower Marafién
and Ucayali rivers are navigable during the year. Once
the Peruvian Amazon River is formed, it receives the
contribution of tributaries like Nanay, Itaya, Napo, Am-
piyacu-Apayacu, and Yavari rivers (Peru); and Putumayo
River (Colombia).

Data collection. - This study was based on bibliograph-
ic information. The record of species were obtained from
collection data available on iDigBio (https://www.idigbio.
org/portal/search), speciesLink (http://www.splink.org.

br/) and mainly from Museo de Historia Natural, Univer-
sidad Nacional Mayor de San Marcos, Lima (MUSM) data-
base from fishes sampled in Loreto department.
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Figure 1. Loreto department showing main tributaries of the Amazon basin, sampling localities (black dots) taken

from available databases.
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The databases formed belongs to scientific collection,
namely Academy of Natural Science of Philadelphia, Phil-
adelphia (ANSP), California Academy of Sciences, San
Francisco (CAS), Field Museum of Natural History, Chica-
go (FMNH), Museu de Ciéncias e Tecnologia da Pontificia
Universidade Catdlica do Rio Grande do Sul, Porto Ale-
gre (MCP), Muséum national d'Histoire naturelle, Par-
is (MNHN), Museum of Comparative Zoology, Harvard
University, Cambridge (MCZ), Museo de Historia Nat-
ural, Universidad Nacional Mayor de San Marcos, Lima
(MUSM), Museu de Zoologia da Universidade de Sao
Paulo, Sao Paulo (MZUSP), University of Florida, Florida
Museum of Natural History, Gainesville (UF), University
of Michigan Museum of Zoology, Ann Arbor (UMMZ), Mu-
seu de Zoologia da Universidade Estadual de Campinas
"Ad3o José Cardoso", Campinas (ZUEC). Doubtful infor-
mation, like no coordinates localities or unlikely coordi-
nates, were discarded. Additionally, information was also
compiled from available literature including species de-
scriptions, taxonomic revision, and fish inventories and

checklist (Appendix 1). This compilation covers 262
years of ichthyological information (Fig. 2).

The taxonomic nomenclature for order and families
follows Betancur et al. (2017); valid names were con-
firmed following Eschmeyer Catalog of Fishes (Fricke et
al. 2021). The use of aff. and cf. were avoided to try to
get a precise number of species; in the same way, the use
of “sp.” was avoided except by few genera with no more
species to represent. Nonnative species recorded from
the natural environment in the Loreto department, with
or without vouchers in fish collections were considered
in a separate list and commented on in the discussion.
Commercial species were taken from available informa-
tion (Garcia-Davila et al. 2018).

The conservation status of each species was taken
from the last assessment following the IUCN criteria in
2014 available in https://www.iucnredlist.org/.

Species of fishes

Results

Taxonomic composition. - Of the total information
analysed, 21527 batches deposited in 10 scientific col-
lections were registered. This annotated checklist re-
veals that the ichthyofauna in Loreto is composed of 873
valid species (Appendix 2), which included 38 new spe-
cies described in the last eight years (Ortega et al. 2012)
and taxonomic changes like transfers, synonyms, and
distribution range extensions.

The species are distributed in 15 orders, 50 families
and 331 genera (Table 2). Most of the ichthyofauna be-
longs to Otophysi (Cypriniformes, Characiformes, Silur-
formes, and Gymnotiformes) representing 86.0% (750
species), with Characiformes being the most diverse or-
der (372, species, 42.6%), followed by Siluriformes (304,
species, 34.8%), and Gymnotiformes (75, species, 8.6%);
and with addition of Cichliformes (65, species, 7.4%).
The remaining 11 orders were represented by 57 species
(6.5%) (Fig. 3A).

Table 2. Number of family, genera, and species for each order of
fishes registered in Loreto.

Order Family Genera Species
Myliobatiformes 1 3 5
Lepidosireniformes 1 1 1
Osteoglossiformes 2 2 2
Clupeiformes 2 7 15
Characiformes 19 122 372
Gymnotiformes 5 25 75
Siluriformes 11 133 304
Batrachoidiformes 1 1 1
Cyprinodontiformes 1 3 11
Beloniformes 1 3 6
Synbranchiformes 1 1 3
Perciformes 2 4 8
Cichliformes 1 22 64
Carangiformes 1 3 5
Tetraodontiformes 1 1 1
Total 50 331 873
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Figure 2. Cumulative curve of fish species described from Loreto department between 1758 — 2020, based

on bibliographic information.
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In terms of family richness, Characidae is the richest
with 178 species (20.4%) followed by Loricariidae with
89 species (10.2%), Cichlidae with 64 species (7.3%),
Pimelodidae with 41 species (4.7%), Callichthyidae and
Doradidae with 40 each (4.6%) (Fig. 3B).

The most species-rich genera are found in Characi-
dae; among them are Creagrutus, Hemigrammus, Hyphes-

sobrycon, Moenkhausia. Among Loricariidae Hypostomus
with 9 species, also Corydoras concentrated the most
species in Callichthyidae with 33 of 40 species. In the
same way, Apistogramma and Crenicichla together sum
half of Cichlidae with 31 of 66 species. In Gymnotiformes,
Brachyhypopomus and Gymnotus are represented by 21
species combined (Fig. 3C).
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Figure 3. Richest taxa of fishes in number of species. A, orders; B, families; C, genera.

New species records. - New registers were added
compared to the last list due recent taxonomic revisions,
as Copella nattereri (Steindachner 1876), Astyanax sym-
metricus Eigenmann 1908, Jupiaba anterior (Eigenmann
1908), Knodus septentrionalis Géry 1972, Moenkhausia
intermedia Eigenmann 1908, Trachelyopterus porosus
(Eigenmann & Eigenmann 1888), Tridensimilis brevis
(Eigenmann & Eigenmann 1889), Hypoptopoma brevi-
rostratum Aquino & Schaefer 2010.

Others registers omitted in the last lists were added
as, Pellona altamazonica Cope 1872, Pyrrhulina melanos-

tomus (Cope 1870), Mylossoma albiscopum (Cope 1872),
Knodus borki Zarske 2008, Spinipterus acsi Akama & Fer-
raris 2011, Aphanotorulus phrixosoma (Fowler 1940),
Limatulichthys petleyi (Fowler 1940), Moema hellneri
Costa 2003, Moema schleseri Costa 2003, Apistogramma
amoena (Cope 1872).

Species with restricted distribution. - A total of
41 species (4.7%) has restricted distribution for Loreto.
Most of them are cichlids, belonging to Apistogramma,
followed by the rivulids: Moema and Anablepsoides (Fig.
4, Appendix 2).

REVISTA PERUANA DE BIOLOGIA 28(ESPECIAL): E21911 (DICIEMBRE 2021)

005 / 028



MEZA-VARGAS ET AL.

900 -
800 -
700 ~
600 -
500 -
400 -
300
200 -+
100 -

O T T
Other Loreto

—————————— Loreto 836

1es

Spec

Other 264

Endemic 41

——

Endemic

Figure 4. Freshwater fish species in Peru. Species distributed in other
departments (white); species distributed in Loreto (gray) and species
endemic from Loreto (black).

Commercially important species. - Large species
that can surpass 1 m of standard length (SL), includes
Arapaimidae, Osteoglossidae and mainly Pimelodidae
(Brachyplatystoma, Pseudoplatystoma, Zungaro) which
are known as migratory species. Some medium body-
size species up to 30 cm belongs to Anostomidae (Lep-
orinus, Megaleporinus), Auchenipteridae (Auchenipter-
us, Tetranematichthys), Bryconidae (Brycon, Salminus),
Curimatidae (Potamorhina), Cynodontidae (Hydrolycus,
Rhaphiodon), Loricariidae (Panaque, Pterygoplichthys),
etc. Most of the communities harbor small species; that
is, individuals with SL up to 10 cm, represented by 366
species (41%). Those species belong to Characidae
(Bryconamericus, Moenkhausia), Iguanodectidae (Bry-
conops), Heptapteridae (Mastiglanis), Loricariidae (Aph-
anotorulus), Gymnotidae (Gymnotus), etc. Also, species
up to 26 mm SL known as miniature species are present
in this list, represented in Engraulidae (Amazonsprattus
scintilla), Characidae (Axelrodia stigmatias, Priocharax
pygmaeus, Tyttobrycon hamatus, Xenurobrycon hetero-
don), Crenuchidae (Odontocharacidium aphanes), Calli-
chthyidae (Corydoras pygmaeus), Doradidae (Physopyx-
is ananas), Pseudopimelodidae (Microglanis zonatus),
Trichomycteridae (Tridentopsis pearsoni), etc.

In terms of commercial importance, small and me-
dium species are used for aquarists (Apistogramma,
Corydoras, Hemigrammus, etc.); medium and large-sized
species are for human consumption (Pseudoplatystoma,
Prochilodus, Potamorrhina, etc.) (Appendix 2).

Non-native species. - Exotic species are reported.
Coptodon rendalli and Oreochromis niloticus (Tilapia), the
livebearers Poecilia and Gambusia affinis and Trichopodus
trichopterus are represented in collections (Table 3).

Threatened species. - Currently, a total of 217 spe-
cies (24.9%) are categorized following the IUCN criteria
(Appendix 2). Only six species (0.7%) are considered
threatened species (“Critical Endangered” (CR), “Endan-
gered” (EN) and “Vulnerable” (VU)). Additionally, two
species were considered “Near Threatened” (NT) and 36
species as “Data Deficient” (DD). Finally, 173 species are
considered as “Least Concern” (LC).

Table 3. Non-native species introduced in Loreto.

Order / Family Species IUCN
Cypriniformes
Cyprininae Cyprinus carpio Linnaeus 1758 VU
Danionidae Danio rerio (Hamilton 1822) LC
Cyprinodontiformes
Poeciliidae Gambusia affinis (Baird & Girard 1853)  LC
Poecilia latipinna (Lesueur 1821) LC
Poecilia reticulata Peters 1859
Cichliformes
Cichlidae Coptodon rendalli (Boulenger 1897) LC
Oreochromis niloticus (Linnaeus 1758) LC
Anabantiformes

Osphronemidae  Trichopodus trichopterus (Pallas 1770) LC

Discussion

Taxonomic composition. - The diversity of fishes
in Loreto is high, corresponding to 76.4% (873 spp.)
of species known to occur in Peru (1141 spp.; MINAM
2019). Fifteen years ago, there were 597 recorded spe-
cies (CONAM 2005), and in the last checklist 724 species
were reported. This represents an increase of 20%. This
value is incredibly high; over 76.4% of the species are
recorded for only 28.7% (368.851 km?) of the Peruvian
territory (1 285 000 km?). Compared to terrestrial verte-
brates (Pitman et al 2013), fishes of Loreto have the high-
est percentage of IUCN species (25.1% vs. 19% or less)
and the highest percentage of the total species reported
for Peru (76.4% vs. 49.2% or less). Furthermore, fishes
of Loreto have the second highest number of endemics
species (4.9%) following amphibia (5.6%). This clearly
shows the relevance of fish diversity in this region.

As in other lists or inventories in the Neotropical re-
gion, the most species-rich orders belong to Otophysi
representing around 80% of species in total. In the same
way, the most species-rich families follow the typical
pattern for Amazonia fish composition: dominated for
Characidae, Loricariidae, Cichlidae, Pimelodidae, Dora-
didae and Callichthyidae (Beltrdo et al. 2019, Dagosta &
de Pinna 2019).

New species records. - Although the list provided
here considers species-level names only, there were some
genera that could represent new species (Scorpiodoras,
Phenacorhamdia, Astroblepus), even some of them are
in the description process. Also, the species Rhamdia cf.
quelen and Trichomycterus cf. rivulatus present some
doubts related with its taxonomic status and need to be
reviewed in detail. Besides that, Astroblepus, Chaetostoma
and Trichomycterus are genera with typical distribution
along an elevational gradient in the Andes, collected in the
lowest slopes of Andes belonging to Loreto. Overall, those
genera are diverse and endemic for sub basins; they can
represent potential new species.

The Field Museum Rapid Biological Inventories have
contributed to the knowledge of fishes from Loreto due
to most of them being carried out in places with difficult
access (Table 1). A total of 45 potential new species is
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estimated from 15 inventories in Loreto. Of these, only
11% have been described (Panaque schaeferi, Hyposto-
mus fonchii, Corydoras ortegai, Hemibrycon divisoriensis,
Mastiglanis yaguas and Cetopsorhamdia hidalgoi). This
demonstrates there still is more effort to make in taxo-
nomic and systematic studies.

Species with restricted distribution. - Four point
seven percent of the species (4.7%, 41 spp. of 873 spp.)
have restricted distribution in Loreto (Appendix 2). Most
available information of fish endemicity is expressed by
basin, for instance, Marafién and Ucayali basins have
high levels of endemism with 25% and 16% respectively
(Dagosta & de Pinna 2019). For this reason, our results
are not comparable with previous studies because they
are regional. However, we believe that the lower portion
of each basin can contribute to the richness of Piedmont
species which are different from lowland species.

Commercially important species. - Fishing is one
of the main economic activities in Peruvian Amazon; 79
species are part of fisheries resources (Garcia-Davila et
al. 2018), representing 9% of the total species from Lo-
reto. Thus, most species are not used for fisheries or any
commercial purposes (91%). As was mentioned before,
there is an enormous diversity of fishes in terms of size,
body shape, colour pattern, etc., which are of interest of
researchers with different focuses (systematic, taxono-
my, ecology, genetic, phylogeny, etc.). However, the Peru-
vian government considers all freshwater fishes as fish-
eries or hydro-biological resources, which are under the
supervision of the Ministry of Production, rather than
being considered as fauna under the management of
the Ministry of the Environment. This misconception of
fisheries resources is problematic for research (i.e.: per-
mission for collecting fishes, permission for exportation,
of individuals as well DNA analysis) and conservation
(IUCN categorization). Several countries in the Neotrop-
ical region manage freshwater fishes as fauna that allow
them to make research about checklists by basin or de-
partments, conservation status and red list (IUCN), sci-
entific expeditions, etc. This kind of management politics
can improve the knowledge and conservation of fresh-
water fish diversity in Peru.

Finally, the present study can contribute to the man-
agement of fisheries to get precise catchment for species
as well as for fauna since it contains an update of the fish
list for Loreto.

Non-native species. - Exotic fishes have been intro-
duced into natural habitats in Peru for different purposes
since 1930s. For example, the tilapia (Coptodon rendalli)
was introduced repeatedly into coastal and central Ama-
zon basin to increase food availability to local communi-
ty. Livebearers (Poecilia latipinna and Gambusia affinis)
were introduced to control malaria insects during the
1950s (Ortega et al. 2007). Additionally, other introduc-
tions, such as Cyprinus carpio, Oreochromis niloticus and
Poecilia reticulata also were registered for lower Hualla-
ga River (Ortega et al. 2007).

Trichopodus trichopterus can be found around Iqui-

tos streams and recently was collected next to Quisto-
coha by H. Sanchez (Pers. Comm. 2019). Many decades
ago (1980-1990), there was some ornamental activity
around this group from Moronacocha, a lagoon very
close to the city and connected to Nanay River. In addi-
tion, Danio rerio (Cypriniformes) known as zebra fish,
were registered in a consulting work in a lentic body of
water between Nauta and Iquitos (Urku & Brirell 2016).
The introduction of exotic species into natural habitats
caused several problems such as predation, competition
for resources and for niches. The species reported here-
in are adapted to warm water, and that facilitated their
dispersion (Ortega et al. 2012, Ortega et al. 2007). Some
of these species do not have vouchers in collections but
as mentioned before, they are already in natural habitats
(Table 3) and it is necessary to take some control actions
to minimize the effects.

Incidental presence of shark has been recorded in Iq-
uitos. Carcharhinus leucas was registered the first time in
1952 by Myers who identified a single specimen by a pho-
to (Gausmann 2018, unpublished report). Although the
bull shark has been registered in several rivers in different
continents, the farthest penetration and longest move-
ment into freshwater is provided for the Amazon River,
more than 5000 km away from the mouth of the river at
the coastline of the Atlantic Ocean. The distribution of this
species is limited by water temperature, not only in coast-
al, but even in freshwater systems (Castro 2010).

Gaps of information. - Even though, almost all the
sub-basins of the department have been studied, there
still are some gaps to fill. For instance, the middle Napo
River, some tributaries of Marafién River, Yavari River,
and some tributaries between Huallaga River and Ucay-
ali River (Fig. 1). These areas should be prioritized for
ichthyological surveys.

Conservation. - Several threats have been identified
in Loreto derived from economic activities such as de-
forestation, illegal logging, artisanal fluvial gold mining,
pollution, road constructions, hydroelectric dam and Hi-
drovia projects. All of these threats have affected the en-
vironment in the past but might especially affect aquatic
habitats and their fish fauna in the future.

Although the time for the collections were limited, the
information obtained in biological inventories was valua-
ble. Not only to know the diversity in those places at the
time, but also to know the conservation state of the area
and the local communities that live there. It is important
to mention that the most remarkable thing of those inven-
tories was that they were taken as a baseline to propose
national protected areas (NPA) where 53% of them led
to the creation of an NPA in some category (Pitman et al.
2021) (Table 1).

It is worth mentioning that the last meeting of cat-
egorization of Peruvian fishes was focused on Andean
fishes (IUCN, 2014). “Near threatened” and “Data de-
ficient” indicate lack of information about distribution,
natural history, size or density population and ecology
of those species (Bertaco et al. 2016), hence encourag-
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ing more studies to be made on those species. Besides
that, species considered as “Least concern” can give an
appearance of the stability of the conservation status of
those species; however, they need to be updated due new
threats, which can appear. Overall, more efforts need to
be made to complete the assessment of Peruvian fish
species and particularly from the Loreto department.
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Appendix 2. List of fish species of the department of Loreto. Columns are organized by Order, family, valid name, restricted distribution (RD)
= x, commercial species (C) = * following Garcia-Davila et al. (2018) and, IUCN categorization (LC=Least Concern, DD= Data Deficient, NT=
Near Threatened, CR=Critically Endangered, EN=Endangered, VU=Vulnerable).

Order / Family Species RD C IUCN
E!\./‘Iy.l‘lobat'lformes """"""""""""""""""""""""
...... Potamotrygonidae Plesiotrygon nana Carvalho & Ragno 2011
........ Paratrygqp“g(g(gpqu(Muller & Henle 1841)
........ Potamotrygon motoro (Miller & Henle 1841)
........ Potamotrygon orbignyi (Castelnau 1855) ) i Le
...... Potamotrygon tigrina Carvalho, Sabaj Pérez & Lovejoy 2011 . . EN
Egpqdoswemformes """"""""""""""""""""""""
...... Lepndosnrenldae Lepidosiren paradoxa Fitzinger 1837
Osteoglossiformes &
...... Arapaimidae Arapaima gigas (Schinz 1822) * DD
...... Osteoglosgidae Osteoglog;gm'lgl"qqhosum (Cuvier 1829) *
Clupeiformes &
...... Engraulidae LC
4444444444444444444444444444444 LC
4444444444444444444444444444444 LC
4444444444444444444444444444444 LC
4444444444444444444444444444444 Lc
4444444444444444444444444444444 Lc
4444444444444444444444444444444 LC
....... LC
Lycengrau, Glnther 1868) LC
Pristigasteridae llisha ama. randa Ribeiro 1920) LC
Pellona al a Cope 1872 X
Pellona ca. a Valenciennes 1847 * LC
...... Pel/onaﬂa (VaIenuennes 1837) * LC
4444444444444444444444444444444 Lc
4444444444444444444444444444444 LC
.(.:‘h'g‘rauformes """""""""""""""""""""""""
...... Hemlodonhdae Anodus elongatus Agassiz 1829 *
........ Bivibranchia fowleri (Steindachner 1908)
........ Hemiodus argenteus Pellegrin 1909
........ Hemlodugﬂqffqnqugu(Fowler 1940)
........ Hemlodu;ﬂg(qq[‘/}“@ynther 1864
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Order / Family Species RD IUCN

P : Hemiodus microlepis Kner185¢

Parodontidée 515 (Allen 1942)

....... Curimatidag linther 1868

. Corimata vittata (Kner 1858) Lc

ami Vari & Chang 2006 x Lc

....... us Vari 1992

... CyPOCharaX pantoStictos Vari & Barriga Salazar 1990 Lc

~Prochilodontidae

... Anostomidae B

' (Valenciennes 1850)

....... i Steindachner 1876

gulatus Birindelli, Teixeira & Britski 2016

....... i Fowler 1943 LC
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Order / Family Species RD IUCN
E : ELeporinus parge Eigenmanni1907
4444444444444444444444444444 LC
Megalepor ifasciatus (Steindachner 1876)

....... Pseudanos gracilis (Kner 1858)

Chilodonticiae """"""""""

Ervthrinida:é """"""""""

- .. Hoplias malabaricus (Bloch 1794) Lc
....... Lebiasinidae

. NannOStoMUS marginatus Eigenmann 1909 R
........ X CR
- Lc
e PYITAUIING ObEmUlleri Myers 1926 DD
. Pyrrhuling spilota Weitzman 1960 Lc
) Pyrrhulinauzigza """"""""""

....... Gasteropelecidae Carnegiella

Ctenoluciidﬁée """"""""""

........ r

Acestrorhyﬁchidae

Cynodontidjae

Serrasalmidae
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CHECKLIST OF FRESHWATER FISHES FROM LORETO, PERU

Species

RD

IUCN

Order / Family

‘Metynnis hypsauchen (Miiller & Troschel 1844)

Characidae::

LC

DD

DD

DD

LC

LC

LC

LC

LC

LC

LC

LC

LC

DD

LC

DD

LC

LC

LC

LC
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Species

RD

C

IUCN

Order / Family

iCreagrutus flavescens Vari & Harold 2001

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

DD

LC

Hemibryco

Hemibrycén jelskii (Steindachner 1876)

LC

LC

LC

DD

LC

LC

Hyphessobrycon chiribiquete Garcia-Alzate, Lima, Taphorn, Mojica, Urbano-Bonilla &
TRIXEINA 2020 . ..o

Hyphessobrycon copelandi Durbin 1908

LC

LC

LC

LC

LC
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CHECKLIST OF FRESHWATER FISHES FROM LORETO, PERU

Order / Family Species RD C IUCN

P : Knodus borkiZarske2008 X

e K0S gamma Gery 1972 Lc

........ LC

44444444444444444444444444 LC

. . Lc

. Moenkhau

....... Moenkhausia chrysargyrea (Gunther 1864)

. Moenkhau

....... Moenkhausia cotinho Eigenmann 1908

Moenkhau NT

....... Moenkhausia megalops (Eigenmann 1907)

. Moenkhau

....... Moenkhausia o

... MoeNKhaUSIa simulata (Eigenmann 1924) Lc

........ Lc

... OthONOChIrOTuS elgenmanni Myers 1927 Lc

... Priocharax pygmaeus Weitzman & Vari 1987 Lc

. Lc

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ :

... ScOPGEOChTraX atopodus (Bohlke 1958) Lc

........ LC
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Order / Family Species RD IUCN
P : Stethaprion erythrops Cope 1870

. DD
. Lc
........ X

........ . LC
....... Bryconidaeu LC
... Tiportheidae

» ,4 Lc
....... Iguanodectidae

....... Bryconops caudomaculatus (Ginther 1864)

....... Bryconops 0ppel, Junk & Géry 1968

....... Bryconops melanurus (Bloch 1794)

... Chalceidae R

.. Crenuchidae  Ammocryptocharax elegans Weitzman & Kanazawa 1976

. I Lc
........ LC
....... Characidiu indachneri Cope 1878

....... Characidium sterbai (Zarske 1997)

m rex (Bohike 1958) L
Gymnotiformes I

....... Sternopygidae LC
... Figenmannia foretana Waltz & Albert 2018 x
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CHECKLIST OF FRESHWATER FISHES FROM LORETO, PERU

Species

RD

C

IUCN

Order / Family

iEigenmannia macrops (Boulenger 1897)

Rhabdolichops caviceps (Fernandez-Yépez 1968)

Rhabdolic astwardi Lundberg & Mago-Leccia 1986

Sternopyg'us ma

Apteronotidae

Adontoste

Adontosternarc

Adontosternarchus sachsi (Peters 1877)

Apteronot ons (Linnaeus 1766)

Apteronotus bonapartii (Castelnau 1855)

LC

Porotergus duende de Santana & Crampton 2010

i Ellis 1912

n 2013

Sternarchﬁella sima Sta rks 1913

iSternarch nattereri (Steindachner 1868)

LC

LC

Rhamphicﬁfhyidae

Gymnorhamphichthys hypostomus Ellis 1912

Gymnorha

thys rondoni (Miranda Ribeiro 1920)

Hypopygus lepturus Hoedeman 1962

LC

Rhampbhichthys lineatus Castelnau 1855

Rhamphic

pantherinus Castelnau 1855

Rhamphighthys

Hypopomi:tiae

LC

Microsternarchus bilineatus Fernandez-Yépez 1968

Gymnoﬁdéé

Electropho tricus (Linnaeus 1766)

LC

Electrophbrus mul‘t'1“valvulus Nakashima 1941
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Order / Family Species RD C IUCN
P : EGymnoi.‘us carapo Linnaeus1758 LC
4444444444444444444444444444 Lc
- B Lc
. X

siluriformes B

....... Doradidae

....... 0 inosissimus (Eigenmann & Eigenmann 1888)

....... Agamyxis pectinifrons (Cope 1870)

. Amblydoras monitor (Cope 1872) Lc
........ LC
4444444444444444444444444444 LC
Eigenmann1g2s

....... peltis (Kner 1855)

- B DD
........ :

. Oxydoras n -

....... Physopyxis ananas Sousa & Rapp Py-Daniel 2005

........ ;
4444444444444444444444444444 LC
Auchenipte:ridae """""""""" *

. B Lc
........ :
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CHECKLIST OF FRESHWATER FISHES FROM LORETO, PERU

Order / Family Species RD IUCN

P : Centromochlus heckelii (De Filippi1853)

... GelanOGlans travieso Rengifo & Lujan 2008 DD

4444444444444444444444444444 LC

@ama & Ferraris 2011

....... Rocha, Rossoni, Akama & Zuanon 2019

ilis Greenfield & Glodek 1977 x L

....... galeatus (Linnaeus 1766)

~ Pimelodidae Brachyplatystoma capapretum Lundberg & Akama 2005

.. Brachyplatystoma rousseauxii (Castelnau 1855) Lc
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Order / Family Species RD IUCN
P : ) 7ungaro zg‘n‘gqpﬁ(‘!-‘iumboldt 821)
....... Pseudopimelodidae Batrochoglanis raninus (Valenciennes 1840)
. Microglani Lc
....... Pseudopimelodus bufonius (Valenciennes 1840)
Heptapteriéae
........ DD
. x
. pariolius a
....... Phenacorhamdia sp.
4444444444444444444444444444 DD
........ LC
........ DD
... Cetopsidae B
. Lc
... Aspredinidae B
. Lc
4444444444444444444444444444 LC
- o Xyliphius sofiae Sabaj Pérez, Carvalho & Reis 2017 x
....... Trichomycteridae
Callichthyidjae """"""""""

LC
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CHECKLIST OF FRESHWATER FISHES FROM LORETO, PERU

Species

RD

C

IUCN

Order / Family

iCorydoras aeneus (Gill 1858)

LC

DD

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

Loricariidae

LC

LC

LC

DD

LC

LC
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Species

RD

C

IUCN

Order / Family

iHypostomus carinatus (Steindachner 1881)

ii Weber & Montoya-Burgos 2002

LC

bchliodon Armbruster 2003

LC

DD

DD

DD

LC

LC

DD

LC

LC

EN

LC

LC

LC

LC

LC

LC

LC

LC

Pseudorinelepis genibarbis (Valenciennes 1840)

LC

Pterosturis

microps (Eigenmann & Allen 1942)

Pterygoplféhthys gibbiceps (Kner 1854)

Pterygopli

Rhadinolb}icaria bahuaja (Chang & Castro 1999)

LC

DD

LC

LC

LC
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CHECKLIST OF FRESHWATER FISHES FROM LORETO, PERU

Order / Family Species RD c IUCN

P : Sturisoma guentheri (Regan1904) LC

444444444444444444444444444444 LC

... Astroblepidae

é:\:{:é:rinodontifd:r}nes """""""""""

....... Rivulidae

444444444444444444444444444444 X NT

444444444444444444444444444444 Lc

Anablepso rolineatus (Fels & de Rham 1981) LC

....... Anableps'q‘i't‘:'lgsmsp‘ggiosus (Fels & de Rham 1981) X CR

....... Anablep;q[qgg'g‘rquhthalmus (Glnther 1866)

....... Laimosemion rectocaudatum (Fels & de Rham 1981) X DD

....... Moema he osta 2003 X

....... Moema pg(gg‘ry‘s“lj‘s“(‘Myers 1954) X DD

........ Moema schleseri Costa 2003 X

p‘g!gniformes

....... Belonidae Belonion d odon Collette 1966

....... Potamor(ﬁggﬁl}‘gljgenmanni Miranda Ribeiro 1915

....... Potamor(ﬁqg‘h‘/}g'g‘ianensis (Jardine 1843)

....... Potamorrhaphis labiata Sant'Anna, Delapieve & Reis 2012

....... Pseudotylc ngusticeps (Ginther 1866)

....... Pseudotylg;y(g‘s“m/"crops (Glnther 1866)

§ynn.branchiforn)’gs """"""""""""""""""""""

....... Synbranchidae Synbranchus lampreia Favorito, Zanata & Assumpgdo 2005

....... Synbranch eirae Rosen & Rumney 1972

....... Synbranc'hygurp‘('z[r“r)‘oratus Bloch 1795 LC

?g[;iformes I

....... Sciaenidagu Pachypop‘sfourcrq[‘(Lacepéde 1802) LC

....... Pachypops Miller & Troschel 1849) LC

....... Pachyurqg‘g'qp((glgnsis Casatti 2001 LC

....... Pachyurqgggﬁqm@grgkﬁ Glinther 1860 LC

....... Pachyuru§ stewarti Casatti & Chao 2002 DD

....... Plagiosciol tus (Castelnau 1855) LC

....... Plagioscion squ * LC

....... Poncentrig!ae

.(.Z‘i't':.hliformes

....... Cichlidae Acarichthy: lii (Muller & Troschel 1849)

....... ‘Acaronia nassa (Heckel 1840)

. Apistograr

....... Apistogramma X LC

Apistogramma ba({owi Rémer & Hahn 2008 X LC

....... aeniata Pellegrin 1936

"""" Apistogramma cinilabra Rémer, Duponcheiie, Diaz, Davila, Sirvas, Catchay & Renno

........ 2011 X v

....... Apistograr izi Kullander 1986 LC

....... Apistogramma eremnopyge Ready & Kullander 2004 X LC

. x

....... Apistogrq / X DD

....... Apistogramma X LC

‘Apistogramma megastoma Romer, Romer, Estivals, Diaz, Duponchelle, Davila, Hahn &

........ Renno.2017.

........ ; X DD
X DD

- o ;

444444444444444444444444444444 X DD
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Order / Family

Species

RD

C

IUCN

Apistogramma paulmuelleri Rémer, Beninde, Duponchelle, Davila, Vela Diaz, & Renno

2013

DD

DD

DD

LC

LC

LC

LC

LC

DD

DD

DD

LC

LC

LC

LC

LC

LC

ngiformes

‘Achiridae

DD

LC

LC

?retraodontldae

iColomesus asellus (Miller & Troschel 1849)
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