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Abstract

Some regions of Ecuador remain understudied, and knowledge about primate
species is limited. One such area is the Morona River basin in Morona Santiago
Province, located in the country’s southeastern part. To address this knowledge
gap, we conducted fieldwork in the region between 2019 and 2024, aiming to
gather data on its primate species and assess their conservation status. Through
observation excursions and interviews with local inhabitants, we recorded 10 species
of primates (Leontocebus lagonotus, Cebus yuracus, Sapajus apella, Saimiri macro-
don, Aotus vociferans, Plecturocebus discolor, Pithecia cf. aequatorialis, Alouatta
seniculus, Ateles belzebuth and Lagothrix lagothricha); among these, Saimiri ma-
crodon, Leontocebus lagonotus, and Plecturocebus discolor stood out due to the
frequency of sightings. We focused our analysis on four poorly studied topics: (1)
the distribution of Leontocebus lagonotus and the potential role of the Morona River
as a geographic barrier limiting its southern range; (2) the presence and rarity of
Sapajus apella; (3) the possible range extension of Pithecia cf. aequatorialis; and (4)
the search for evidence of the presence of the genus Cebuella and the discussion
of the validity of the Pastaza River as a barrier to its distribution. The conservation
status of eight of these species is concerning, since they are classified as threatened
according to the Red List of Mammals of Ecuador, including Ateles belzebuth, which
is listed as Critically Endangered; the other two species (Leontocebus lagonotus
and Plecturocebus discolor) are categorized as Near Threatened. The absence of
government-designated protected areas in the region exacerbates these concerns.
Nonetheless, the Morona River basin hosts a high primate diversity, similar to larger
and more protected areas in the country, such as the Yasuni National Park and the
Cuyabeno Wildlife Reserve.

Resumen
Algunas regiones en Ecuador permanecen poco estudiadas y en donde el conoci-
miento sobre las especies de primates es limitado. Una de estas zonas es la cuenca
del rio Morona, en la provincia de Morona Santiago, ubicada en el sureste del pais.
Para abordar este vacio de conocimiento realizamos un trabajo de campo en la region
entre 2019y 2024, con el objetivo de recopilar datos sobre sus especies de primatesy
evaluar su estado de conservacion. Mediante caminatas de observacion y entrevistas
con habitantes locales, registramos 10 especies de primates (Leontocebus lagonotus,
Cebus yuracus, Sapajus apella, Saimiri macrodon, Aotus vociferans, Plecturocebus
discolor, Pithecia cf. aequatorialis, Alouatta seniculus, Ateles belzebuth y Lagothrix
lagothricha); entre ellas, por la frecuencia de avistamientos destacaron: Saimiri ma-
crodon, Leontocebus lagonotus y Plecturocebus discolor. Centramos nuestro andlisis
en cuatro temas poco estudiados: (1) la distribucion de Leontocebus lagonotus y el
papel potencial del rio Morona como barrera geografica que limita su distribucién
meridional; (2) la presencia y rareza de Sapajus apella; (3) la posible extensidén
de la distribucién de Pithecia cf. aequatorialis; y (4) la busqueda de evidencias de
la presencia del género Cebuella y la discusion de la validez del rio Pastaza como
barrera para su distribucion. El estado de conservacion de ocho de las especies de
primates encontradas es preocupante, ya que estan clasificadas como amenazadas
segun la Lista Roja de Mamiferos del Ecuador, incluyendo Ateles belzebuth, que esta
clasificada como En Peligro Critico; las otras dos especies (Leontocebus lagonotus
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y Plecturocebus discolor) estan clasificadas como Casi Amenazadas. La ausencia de
areas protegidas designadas por el gobierno en la regidén exacerba estas preocu-
paciones. A pesar de ello, la cuenca del rio Morona alberga una alta diversidad de
primates, similar a la de zonas mas grandes y protegidas del pais, como el Parque
Nacional Yasuni'y la Reserva de Produccion Faunistica Cuyabeno.

Keywords:

Natural barrier, Cebuella, Conservation, Leontocebus lagonotus, Pithecia cf. aequa-
torialis, Sapajus apella.
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Barrera natural, Cebuella, conservacién, Leontocebus lagonotus, Pithecia cf. ae-
quatorialis, Sapajus apella.

Introduction

Ecuador is recognized as one of the most biologically
diverse countries on the planet (Mittermeier et al. 1997).
However, the current knowledge about diversity varies
across its territory. In the case of primates, some regions,
such as the northern Amazon, have been extensively stu-
died. Notable examples include the Cuyabeno Wildlife
Reserve in Sucumbios and Yasuni National Park in the
Orellana and Pastaza provinces (De la Torre 2010). The-
se areas have been the focus of numerous studies on a
wide range of topics (e.g., De la Torre et al. 1995a, 1995b,
De la Torre & Yépez 2003, Di Fiore 2004, Pozo-Rivera
2009, Tirira et al. 2018a) and are supported by thou-
sands of sightings and records in databases (GBIF 2024,
iNaturalist 2024, Tirira 2024). In contrast, other regions
of the country remain understudied and have received
little attention from researchers (Orellana-Vasquez &
Gavilanez-Endara 2023).

A preliminary analysis of the distribution of primate
diversity in Ecuador identified three areas of particular
interest, each of them with a potential richness of 11
species (Tirira 2021a): [1] north and center of the pro-
vince of Pastaza, between the Tigiiino and Cononaco ri-
vers, in the north, and Bobonaza and Conambo rivers, in
the south; [2] north of the province of Orellana, between
the Napo and Indillama rivers; and [3] east of the pro-
vince of Morona Santiago, between the Huasaga, Panki,
Cangaime and Morona rivers, up to the border with Peru.
Interestingly, this analysis also revealed that these three
areas are among the least studied in the country, with
important information gaps (Tirira 2021a, Orellana-Vas-
quez & Gavilanez-Endara 2023). This finding aligns with
an evaluation conducted by Peruvian researchers, who
identified the province of Datem del Marafién, which in-
cludes the Morona River basin, as one of two regions in
the Loreto Department with substantial knowledge gaps
regarding mammals (Dfaz et al. 2021).

Ecuador hosts 22 primate species, 18 of which inha-
bit the forests of the Amazon basin (De la Torre & Tirira
2018a). Despite the ecological importance of these spe-
cies and the relative frequency with which some of them
are recorded (Mittermeier et al. 2013), such as those of
the genera Leontocebus and Saimiri (De la Torre et al.
1995b, Tirira et al. 2018a). Little is known about the dis-

tribution of several species of primates within the coun-
try or the status of their populations (Tirira et al. 2018b).
The mostrecent assessment of the Red List of Mammals of
Ecuador (Lista Roja de los Mamiferos del Ecuador) (Tirira
2021Db) revealed that 15 of the 18 primate species in the
Ecuadorian Amazon are threatened with extinction, one
is classified as Critically Endangered, four as Endange-
red, and 10 as Vulnerable. These findings underscore the
urgent need for studies in understudied areas to assess
population statuses and to develop conservation strate-
gies in line with the Action Plan for the Conservation of
Primates of Ecuador (Plan de Accion para la conservacion
de los primates del Ecuador) (Tirira et al. 2018c).

The lower Morona River basin, in Ecuador, exhibits
a high level of deforestation and fragmentation (MAE
2018). This process began in the late 1990s after signing
a peace and boundary treaty with Peru. This treaty led to
the construction of the “Quinto Eje Binacional” [Fifth Bi-
national Axis] (ITTO et al. 2005), known as E40, a paved
road over 140 kilometers long that connects the region
with the city of Méndez and the Troncal Amazoénica (E45),
the main highway of the Ecuadorian Amazon (IGM 2013).

Deforestation on the Ecuadorian side of the Morona
River basin has been exacerbated by the lack of protected
areas (Google Maps 2024, MAE 2018). The only conser-
vation zones are a small, recently established private re-
serve (Selva Eterna) and a military reserve designated as
a national protection zone due to its proximity to the Pe-
ruvian border. These areas cover less than 2000 hectares
of primary forest (E. Arbeldez, pers. comm.). By contrast,
there is little evidence of deforestation in the forests on
the Peruvian side (Google Maps, 2024). Most of the area
between the Morona and Santiago rivers falls within the
Santiago-Comaina Reserved Zone, which spans nearly
400,000 hectares of primary forest (Pitman et al. 2012).

The Morona River basin has received relatively little
attention regarding primate research. For Ecuador, the
earliest reference to primates in this area comes from a
report mentioning a saki monkey identified as Pithecia
monacha: “The species has also been obtained on the
Rio Marona [Morona] in Western Ecuador” (Elliot 1913:
288). However, no reference specimens were provided.
Decades later, a new report documented the presence of
night monkeys (Aotus vociferans) in Macuma (= Makuma,
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at 300 m altitude) (Hershkovitz 1983), based on three
specimens captured in 1942 and housed at The Field Mu-
seum of Chicago (GBIF 2024).

At the end of the last century, an anthropological stu-
dy was published on the life and traditions of two Shuar
communities, Makuma and Mutints, located at altitudes
ranging from 300 to 630 meters (Morales & Schjellerup
1998). That study mentioned the mammal species hun-
ted by the indigenous people as a food source, including
11 primate species that are referred to only by their na-
mes in the Shuar language. Based on the nomenclatu-
re presented in the book Nombres de los Mamiferos del
Ecuador (Tirira 2004), nine correspond to known prima-
te species (Table 1). One species was identified as a car-
nivore (kuji = Potos flavus), and one appears to refer to
a kind of squirrel (kinamtum, correctly spelled kundmp-
tun; possibly of the genus Hadrosciurus).

In the present century, three studies have been publis-
hed on mammal inventories in the Morona River basin.
The first study was conducted in four Indigenous commu-
nities (Entsakua, Kuam4, Pankints, and Tsunki), located
at altitudes between 250 and 1000 meters, within the te-
rritory of the Shuar Mankusas Association (Zapata Rios
et al. 2006). These communities are situated near the
Mangosiza River, which flows south to join the Morona Ri-
ver, close to the Peruvian border (IGM, 2014). That study
documented eight primate species, six identified through
direct observation (five of which were hunted for food
during the field study; Zapata Rios et al. 2009) and two
reported in interviews with locals (Table 1).

The second study was carried out approximately 15
kilometers west of the previous one, in the Shuar com-
munity of Uuntsuants, at elevations between 525 and
1300 meters (Mena-Valenzuela & Cueva Loachamin
2015). That study also recorded eight primate species
(Table 1), although the specific methodology for recor-
ding each species was not explicitly detailed. This report
mentioned that direct observations and interviews with
local residents were employed.

The third study took place in Achuar territory, within
the Shuinmamus community (260-290 meters eleva-
tion) (Brito & Tirira 2022). This locality technically co-
rresponds to the Pastaza River basin. Still, it is especially
interesting because it is part of the interfluvial space bet-
ween the Pastaza and Morona rivers, an area correspon-
ding to our study zone. The study reported the presence
of eight primate species (Table 1): four were identified
through direct observation, one through hunting, and
three through interviews with residents.

On the Peruvian side, one study evaluated four lo-
calities along the Cerros de Kampankis, at elevations
between 400 and 1435 meters (Castro Vergara 2012).
This range, an extension of the Shaime mountain range
in Ecuador, forms the watershed between the Morona
(southeast) and Santiago (southwest) river basins. This
study reported the presence of 10 primate species, nine
identified through direct methods and one through in-
terviews (Table 1).

This study aimed to gather information on the rich-
ness of primates in the Morona River basin, in the provin-
ce of Morona Santiago, one of the least studied areas of
Ecuador; in order to provide information on the abundan-
ce of these species, the threats they face, and their con-
servation status; based on four specific objectives: (1) the
distribution of Leontocebus lagonotus and the potential
role of the Morona River as a geographic barrier limiting
its southern range; (2) the presence and rarity of Sapajus
apella; (3) the possible range extension of Pithecia aequa-
torialis; and (4) the search for evidence of the presence
of the genus Cebuella and the discussion of the validity of
the Pastaza River as a barrier to its distribution.

Material and methods

Study area. The study area encompasses the Morona
River basin, located east of the Kutukd mountain range
in Taisha Canton, Morona Santiago Province (Figure 1).
Particular focus was given to a small polygon of 3400
hectares situated on the southeastern bank of the Moro-
na River, within the area of influence of the San José de
Morona Parish (02°52°53” S, 77°40°08” W, 200 m). This
polygon is bordered to the north and west by the Morona
River, to the south and southeast by the Peruvian border,
and the east by several Shuar indigenous communities.
The Morona River is also known in Ecuador as Cangaime.
In some sources, it is referred to by this name upstream
of its confluence with the Makuma River, while in others,
this designation applies before its confluence with the
Mangosiza River (IGM 2013, Google Maps 2024).

The study area belongs to the Napo biotic province
(Morrone 2014), the Amazon Tropical Rainforest natural
region (Ron 2020), and the Abanico del Pastaza biogeo-
graphic sector (MAE 2013). It ranges from 197 meters
above sea level (where the Morona River crosses the Pe-
ruvian border) to 350 meters, corresponding to the low
eastern foothills of the Kutukti mountain range. The San
José de Morona area is predominantly flat, with eleva-
tions not exceeding 200 meters. The average annual tem-
perature is 24.6 °C, with minimum and maximum tem-
peratures of 19.1 and 30.7 °C, respectively, and annual
precipitation averages 2836 mm (MAE 2013).

Four ecosystems are identified in the study area (MAE
2013). The most abundant is the Bosque siempreverde de
tierras bajas del Abanico del Pastaza (Lowland evergreen
forest of the Abanico del Pastaza). In smaller propor-
tions, and influenced by river flooding, are the Bosque
inundable de la llanura aluvial de los rios de origen an-
dino y de cordilleras amazdnicas (Flooded Forest of the
alluvial plain of rivers of Andean origin and Amazonian
Mountain ranges), the Bosque inundado de la Illanura
aluvial de la Amazonia (Flooded Forest of the Amazo-
nian alluvial plain), and the Bosque inundado de palmas
de la llanura aluvial amazénica (Flooded palm forest of
the Amazonian alluvial plain). The majority of the study
area falls within Shuar indigenous territory (EcoCiencia
2021). The northeastern part of Taisha Canton, near the
Pastaza River, is home to the Achuar, another Indigenous
group (EcoCiencia 2021). The populations of Puerto Mo-
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Table 1. Reports of primates in the Morona River basin in the Amazon of Ecuador and Peru. Names are given as they appear in the publications cited. The asterisk (*) indicates records
based only on information from interviews with residents.

Leontocebus lagonotus [pinchich’]

Cebus yuracus [tsere, jaanch’]

Cebus sp.*

Sapajus apella [mirdt’] -
Saimiri macrt;don [tseém] I Tzém*
Aotus vocifer'c‘ms [ujukam], R Ujui(am*
Plecturocebu; discolor [kun'é‘i @ Kunc}wikiai*
Pithecia cf. a:;quatorialis [s;p;ur] ....... CeE)ur*
Alouatta seniuculus [yakum]w ....... Yagun*
Ateles belzeb'(‘Jth [washi] B Waushi*

Lagothrix lagothricha [chuu]

Lagothryx sp.* (sic)

Cebus albifrons

Saimiri sciureus

Aotus vociferans

Current taxonomy [Shuar name] Makuma and Mutints Mankusas Uuntsuants Shuinmamus1 Cerros de Kampankis
Cebuella niveiventris [tsepai] Vipai* - Callithrix pigmaea Cebuella pygmaea* -
- - - - Saguinus fuscicollis

Cebus albifrons

Cebus albifrons

Cebus apella

Saimiri cassiquiarensis

Saimiri sciureus

Aotus vociferans

Aotus vociferans*

Plecturocebus discolor

Callicebus discolor

- Pithecia monachus
Alouatta seniculus Alouatta jurua
Ateles belzebuth* Ateles belzebuth

Lagothrix lagothricha*

Lagothrix lagotricha

Number of species

9

Country

Ecuador

Morona River bank

Right (southwest)

Altitudinal range

300-630 m

Source

Morales
& Schjellerup (1998)

Zapata Rios
et al. (2006)

Mena-Valenzuela & Cueva
Loachamin (2015)

8 10
Ecuador Peru

Left .
(north) Right (southwest)

260-290 m

400-1435m

Brito & Tirira (2022)

Castro Vergara (2012)

(1) This locality is places in the lowlands of Morona Santiago Province, in Ecuador, but technically it corresponds to the Pastaza River basin.
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rona and San José de Morona primarily consist of mesti-
zo settlers who maintain farms in the surrounding areas.

Data collection. The data presented in this study are
based on direct and incidental observations of primates
at various locations around San José de Morona (Figure
1). Initial visits to the area began in December 2019, with
11 additional visits conducted in August and November
2022; January, June, August, October, and December
2023; and May, June-July, August, and September 2024.
During each visit, one to five entries to the forest were
made, approximately four to eight hours per entry. These
observations focused on four sectors within a polygon of
3400 hectares:

-Selva Eterna Reserve (02°55°'53” S, 77°42’52”
W): A private property of primary forest near
Puerto Morona, adjacent to the Remolinos mili-
tary camp. This area, situated along the Morona
River, connects to the E40 road and lies within a
border zone.

-E40 road (02°55’'06” S, 77°42’49” W): A stretch
of paved road surrounded by primary forest, be-
ginning at the Morona River bridge and extending
approximately 8 km toward San José de Morona.

-Segunda Linea [Second Line] (02°54’'12” S,
77°39’11” W): A region south of San José de Mo-
rona characterized by heavily disturbed primary
forest surrounded by pastures and farms.

-Tercera Linea [Third Line] (02°55'33” S,
77°38’48” W): An area south of Segunda Linea,
near the Peruvian border. This zone contains pri-
mary forest with minimal to moderate human in-
tervention and is home to the Shuar community
of San Luis.

To complement field observations, 14 structured in-
terviews were conducted with residents from various
localities:

Right (southwest) bank of the Morona River:

- Barrio La Paz (02°57°23” S, 77°43°20” W), a
farm in front of Remolinos camp (one mestizo
interviewee).

- Kusuim (02°39’48” S, 77°42’32” W), farm on the
banks of the Kusuim River (one indigenous Shuar
interviewee).

- Miazal (02°37°16” S, 77°47°07” W) (one indige-
nous Shuar interviewee).

78:’W 77°3:0'W
o N N / : _
N uador Colombia
4’
n
[
[ d
N

éndez

3°S

osé de Morona|

Miazal

Rio Mangosiza

3°30'S

Figure 1. Primate study area in the Amazonian lowlands of Morona River basin, Morona Santiago Province, Ecuador. Left, Mo-
rona River Basin and reference primate studies: 1 = Makuma and Mutints, 2 = Mankusas, 3 = Uuntsuants, 4 = Pongo Chinim
(Cerros de Kampankis). Right, field study locations: A = Selva Eterna Reserve, B = E40 road, C = Segunda Linea, D = Tercera Linea.
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- Puerto Morona (02°55’32” S, 77°43’31” W) (two
mestizo interviewees).

- Saame (02°49°51” S, 77°45'37” W), a locality on
the Mangosiza River, downstream of Achuentza
(one Indigenous Shuar interviewee).

Left (southeast) bank of the Morona River:

- Etsa (02°54°26” S, 77°34’47” W), near Nayantza
River and Hito 24; indigenous community 10 km
SE of San José de Morona (one indigenous Shuar
interviewee).

- Panientza (02°47’59” S, 77°34’33” W), indige-
nous community 15 km NE of San José de Moro-
na (one indigenous Shuar interviewee:).

- Puerto Kashpaime (02°52'29” S, 77°41°'37” W),
5 km W of San José de Morona (two indigenous
Shuar interviewees).

- Selva Eterna Reserve (one indigenous Shuar in-
terviewee).

- San José de Morona (two indigenous Shuar in-
terviewees).

- San Luis (Tercera Linea) (02°55'46” §,
77°39°05” W), Shuar community 6.5 km S of San
José de Morona and 500 m from the border with
Peru (one indigenous Shuar interviewee).

We used sheets featuring color photographs of the
species we believed to be in the area for the interviews.
Each picture included the species name in the Shuar
language to facilitate identification by the interviewees.
We were cautious with the information provided by
the interviewees, especially regarding the origin of the
records, the approximate year of the sightings, and the
details used to identify the species, ensuring we could
verify their presence in the area.

During our walks, we documented primates kept
as pets and gathered information from the interviews
about the usage of each species. Additionally, in the
Shuar Achuentza community (02°50°03” S, 77°45’48” W)
on the Mangosiza River, located on the right bank of the
Morona River, we discovered three primate skulls in the
possession of residents. This information has also been
incorporated into the results of this research.

Data analysis. Each recorded species’ category of re-
lative abundance was assigned based on Tirira (2017):
common, fairly common, uncommon, rare, and unknown.
A rank abundance curve (Whittaker plot) was construc-
ted for all recorded primates, expressed using the com-
mon logarithm (logarithm with base 10) (Moreno 2001).
Conservation categories were noted following the Lista
Roja de los Mamiferos del Ecuador (Red List of Mammals
of Ecuador) (Tirira 2021b).

Primate conservation status was assessed through
direct observation and interviews with local residents.
Based on these methods, we identified direct threats and
categorized them into five groups: habitat loss, hunting
for food, pet possession, roadkill, and trafficking.

For the analysis of species richness, we used updated
distribution maps for the 18 taxa present in the Ecuado-
rian Amazon (Tirira 2021a).

The taxonomy of neotropical primates has undergo-
ne numerous modifications in recent times (e.g., Groves
2001, 2005, van Roosmalen et al. 2002, Mittermeier et
al. 2013, Rylands & Mittermeier 2024); several changes
have been debated and not always accepted by some re-
searchers or working groups (e.g., Ruiz-Garcia etal. 2014,
2018, Gutiérrez & Marinho-Filho 2017). The taxonomy
we follow in this article follows the Mammals of Ecua-
dor: official updated species checklist (Tirira et al. 2024),
which in turn is based on taxonomic suggestions from
the Primate Specialist Group and the Species Survival
Commission of the [UCN (2025). In this sense, Leontoce-
bus is used and not Saguinus (as proposed by Rylands et
al. 2016), and Cebus yuracus and not albifrons (as propo-
sed by Rylands & Mittermeier 2013). For the other spe-
cies we follow Mammal Diversity Database (2025).

Results

We documented the presence of 10 species from five
families and 10 genera in the Morona River basin, ba-
sed on 57 primate records (Table 2). Nine species were
confirmed through direct methods: eight via direct ob-
servation of wild individuals (seven supported by photo-
graphic evidence) and four through auditory recordings.
Additionally, skulls from three species hunted for food
(Cebus yuracus, Ateles belzebuth, and Lagothrix lagothri-
cha) were documented, along with a casual record of a
complete skeleton (including a skull) of Aotus vociferans
found in the forest (Table 2).

All 10 species were also corroborated through inter-
views with local residents. The marmoset (genus Cebue-
lla) was neither recorded through direct methods nor
recognized by the local population.

The most frequently recorded species were Saimiri
macrodon, Leontocebus lagonotus, and Plecturocebus dis-
color (Figure 2). In contrast, Pithecia cf. aequatorialis, Ao-
tus vociferans, Cebus yuracus, Lagothrix lagothricha, and
Alouatta seniculus were observed less frequently and in
smaller groups. Additionally, we recorded only one skull
of Ateles belzebuth, obtained from an individual hunted
for food. While Sapajus apella was not directly observed,
its inclusion in the study area is based on detailed infor-
mation provided by interviewees. Both Ateles and Sa-
pajus species were well-known to the respondents, who
described their anatomy and behavior in detail, aligning
with using specific names in the Shuar language that
confirm their presence in the area.

We identified five direct threats to the primates recor-
ded (Table 2): habitat loss affects all species, pet capture
impacts eight species, hunting for food affects seven, tra-
fficking for trade affects five, and roadkill was reported for
one species. The species facing the greatest threats were
Leontocebus lagonotus, Cebus yuracus, Pithecia cf. aequa-
torialis, and Lagothrix lagothricha, each with four threats.
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Table 2. Species of primates confirmed for the Morona River lowlands, Morona Santiago, Ecuador. Record site in Morona River basin: Right
bank: E40 = road E40, ET = Etsa, PA = Panientza, SE = Selva Eterna Reserve, SJ = San José de Morona, SL = Segunda Linea, TL = Tercera Linea
(San Luis). Left bank: AC = Achuentza. Record type: DO = Direct observation, | = Interview with local people, SK = Skull recorded, VO = Voca-
lization (auditive record). Threats: HL = Habitat loss, HF = Hunting for food, P = Pet possession, RK = Roadkill, TR = Traffic. Red List category
in Ecuador: CR = Critically Endangered, EN = Endangered, NT = Near Threatened, VU = Vulnerable.

. ; No. of records Record site Red List category in
Species i (relative abundance) : [for interviews only] : Record type Threats Ecuador
Family Callitrichidae : : :

Leontocebus lagonotus 10 (common) E40, SE, SL, TL DO, VO, | HL, P, RK, TR NT
Family Cebidae
Cebus yuracus 4 (uncommon) SE, TL, AC DO, SK, | : HL, HF, P, TR VU
Sapajus apella 0 (rare) [ET, PA, SJ, TL] | HL, HF, P VU
Saimiri macrodon 12 (common) E40, SE, SL, TL DO, VO, | : HL, P, TR \V)
Family Aotidae
Aotus vociferans 6 (fairly common) SE, SL, TL DO, SK, | HL, HF, P VU
Family Pitheciidae
Plecturocebus discolor 10 (common) E40, SE, TL DO, VO, | HL NT
Pithecia cf. aequatorialis 7 (fairly common) SE, SL DO, | HL, HF, P, TR VU
Family Atelidae
Alouatta seniculus 3 (uncommon) SE, TL DO, VO, | HL, HF VU
Ateles belzebuth 1 (rare) AC, [PA, TL] SK, | HL, HF, P CR
Lagothrix lagothricha 4 (uncommon) SE, AC DO, SK, | HL, HF, P, TR EN
2
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Figure 2. Rank abundance curve (Whittaker plot) on logarithmic scale of species of primates recorded
during the study in the Morona River basin, Ecuador.

The species observed as pets, either in indigenous
Shuar households or among settlers, included Leonto-
cebus lagonotus, Cebus yuracus, Saimiri macrodon, Aotus
vociferans, and Pithecia cf. aequatorialis. Additionally,
interviewees reported keeping three other species—
Sapajus apella, Ateles belzebuth, and Lagothrix lagothri-
cha. Based on observations and information from in-
terviewees, Leontocebus lagonotus is the species most
commonly kept as a pet.

Some specific comments on the species recorded are
as follows:

Leontocebus lagonotus (Jiménez de la Espada, 1870)
(local name: mono de bolsillo; Shuar name: pinchich')
(Figure 3A). We observed family groups with at least
four individuals and documented two individuals kept as
pets in San José de Morona, one of which has been cared
for over five years. This species is well-known locally and
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frequently kept as a pet. All direct observations were on
the left (southeast) bank of the Morona River; however,
most interviewees indicated it inhabits both sides.

Cebus yuracus Hershkovitz, 1949 (local name: ma-
chin, mono blanco; Shuar name: tsere, jaanch'). We ob-
served a group of three individuals and other solitaries.
A specimen kept as a pet in the community of San Luis
(Tercera Linea) (Figure 3B). Also, a skull of a specimen
hunted in Achuentza. This is a species well known by lo-
cal people, with recent records.

Sapajus apella (Linnaeus, 1758) (local name: machin
negro; Shuar name: mirut'). Although rare, this species
was mentioned in all interviews. No recent direct obser-
vations were recorded.

Saimiri macrodon Elliot, 1907 (local name: barizo,
mono payaso; Shuar name: tseém, tseenkush) (Figure
3C). Observed in groups of 8 to 15 individuals, including
a sighting in the Selva Eterna Reserve where a Black
Hawk-Eagle (Spizaetus tyrannus) (Aves: Accipitridae)
was seen chasing a group. This species is well-known lo-
cally and frequently kept as a pet.

Aotus vociferans (Spix, 1823) (local name: tuta mono,
mono nocturno; Shuar name: ujukam). Observed twice
in a hollow tree at Segunda Linea, once in the afternoon
(15:00) and once at night (21:00). A young individual
was kept as a pet in San Luis (Tercera Linea). A complete
skeleton with a skull was found near the E40 road in the
Selva Eterna Reserve. All interviewees regularly encoun-
ter and recognize this species.

Plecturocebus discolor (1. Geoffroy & Deville, 1848)
(local name: songo songo; Shuar name: kungiké, sunka-
mat) (Figure 3D). Most observations were in forested
areas along the E40 road, typically in groups of two to
four. Their vocalizations were infrequent and brief.

Pithecia cf. aequatorialis Hershkovitz, 1987 (local
name: parahuaco; Shuar name: septr) (Figure 3E). Groups
observed ranged from one to four individuals. Known to
all interviewees, including one who sent a photograph of
a captive male in an attempt to sell it. At Remolinos Camp,
an individual was reportedly hunted for food.

Figure 3. Primates recorded in the area of San José de Morona, Ecuador. A. Leontocebus lagonotus, B. Cebus yuracus, C. Saimiri macrodon,
D. Plecturocebus discolor, E. Pithecia cf. aequatorialis, female. Photographs: Juan Manuel Aguilar (A-D), Ernesto Arbelaez (E).
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Alouatta seniculus (Linnaeus, 1766) (local name:
mono rojo, coto, aullador; Shuar name: yakiim). Recorded
through direct observation and audio recordings in the
Tercera Linea. An individual and the feces of another were
documented in the Selva Eterna Reserve. Interviewees re-
ported that the species was more abundant in the past.

Ateles belzebuth E. Geoffroy, 1806 (local name: ma-
quisapa, mono arafia; Shuar name: washi). A skull of a
hunted specimen was recorded in Achuentza, apparently
hunted less than five years ago. While known to all inter-
viewees, they reported not having seen it in the area for
many years, with some suggesting last sightings over 10,
20, or even 30 years ago.

Lagothrix lagothricha poeppigii (Schinz, 1844) (local
name: chorongo, mono choro; Shuar name: chiu). Obser-
ved in the Selva Eterna Reserve as a solitary individual,
a pair, and an adult female with young (in May). A skull
of a hunted specimen was also recorded in Achuentza.
While known to all interviewees, some reported their
last sightings 20 to 30 years ago.

Discussion

This is the first report on primates in the Amazonian
lowlands of Morona Santiago Province, southeastern
Ecuador. The primate community in the area of San José
de Morona (left bank of the Morona River) comprises
10 species—a richness comparable to that of other lo-
calities in the northern and central Ecuadorian Amazon.
However, the high levels of deforestation and the absen-
ce of national protected areas in this region raise con-
cerns about the long-term survival of these populations.

The primate richness recorded in the San José de Mo-
rona area surpasses that of any other locality in Morona
Santiago Province, where previous studies have repor-
ted between eight and nine species (Table 1) (Morales &

Schjellerup 1998, Zapata Rios et al. 2006, Mena-Valenzue-
la & Cueva Loachamin 2015, Brito & Tirira 2022). These
other localities are situated at higher altitudes (ranging
from 250 to 1300 meters above sea level). They are cha-
racterized by hilly terrain, as they form part of the eastern
foothills of the Kutuki mountain range. In contrast, our
study area features flat terrain with minimal slope and
floodplain forests influenced by the Morona River’s seaso-
nal flooding (Cerén et al. 2013, Guevara et al. 2013).

In the broader context of the Ecuadorian Amazon,
the 10 primate species recorded in San José de Morona
are comparable to the richness observed in larger pro-
tected areas of the northern and central Amazon. These
include the Cuyabeno River lake system within the Cuya-
beno Wildlife Reserve (De la Torre et al. 1995b), forests
near the Yasunf Scientific Station (Di Fiore 2001, Pozo-
Rivera & Youlatos 2005) within the Yasuni National Park
and the Titupini Biodiversity Station, which borders the
latter protected area (Marsh 2004, Blake et al. 2010).
These findings underscore the ecological significance
of the Amazonian lowlands along the Morona River and
highlight the urgent need to preserve the remaining fo-
rest fragments in this region.

The importance of primate richness in San José de
Morona was also assessed in the context of the interflu-
vial systems of the Ecuadorian Amazon (Table 3). The
interfluvial systems with the highest primate richness in
Ecuador are the Cononaco-Curaray and Curaray-Pastaza
River systems, each hosting 11 primate species. These
systems represent the areas with the highest sympatric
species richness for primates in the country (Tirira et al.
2020, Tirira 2021a). The 10 primate species recorded in
our study area, located within the Pastaza-Morona inter-
fluvial system, match the richness of other, more exten-
sive systems (Table 3), further confirming the biological
significance of this region.

Table 3. Primate richness in the interfluvial systems of the Ecuadorian lowland Amazon (includes species recorded at altitudes below 600 m).
Sources: A. Tirira (2017, 2021b), Tirira et al. (2018a). B. Tirira et al. (2020). C. This study. D. Pitman et al. (2012).

Approximate length in kilometers* ‘

Interfluvial system [source] i Provinces Number of species

Putumayo-Aguarico [A] Sucumbios 10° 35
Aguarico-Napo [A] : Sucumbios, Orellana 9 : 26
Napo-Curaray [A] Napo, Orellana, Pastaza 10 24
Napo-Cononaco (Yasuni NP) [A] Orellana, Pastaza 10 80
Cononaco-Curaray [A, B] Orellana, Pastaza 11 29
Curaray-Pastaza [A] Pastaza : 11 i 96
Pastaza-Morona [C] Morona Santiago 10 48
Morona-Santiago (Ecuador) [A, C] Morona Saﬁgééo """""""" 7 """""""""" T
Morona-Santiago (Peru) [D] Loreto, Amazonas 10 i 14
Santiago-Zamora [A] Morona Santiago, Zamora Chinchipe 6 367

* Includes the shortest approximate distance between the two rivers; calculated using Google Maps (2024).

¢ Evidence suggests that only nine species are sympatric.

T The Santiago and Zamora rivers are part of the same watershed, although separated by the Cordillera del Céndor.
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Below, we present observations and analysis for three
primate species whose records and field data contribute
significantly to understanding their distribution:

Leontocebus lagonotus is a small primate inhabiting
south of the Napo River, in the Ecuadorian provinces
of Napo, Orellana, Pastaza, and Morona Santiago (Ti-
rira et al. 2021b). This species is frequently sighted in
the areas where it is present and appears more com-
mon in lowland secondary forests (De la Torre 2000,
Castro Vergara 2012). Previous studies suggested that
the Cangaime-Morona River serves as a geographical
barrier for this species (Zapata Rios et al. 2006, Tiri-
ra et al. 2021b), a hypothesis that we further evaluate
here. Our study did not record L. lagonotus on the right
(southwest) bank of the Morona River, aligning with
findings from previous research in the region (Table 1).
However, during interviews, several local informants
reported that this primate inhabits both sides of the ri-
ver, a claim we were unable to verify.

A photograph on iNaturalist (#89666986) (2024) re-
corded an individual of L. lagonotus on the right bank of
the Morona River, where its presence would be unexpec-
ted. The photographer (G. Zapata Rios, pers. comm.) con-
firmed that the record represents a wild animal; howe-
ver, we question the validity of this record since it could
represent an individual intentionally relocated from the
opposite bank, given the species’ popularity as a pet.

A related study in the Cerros de Kampankis, Peruvian
Amazon, which includes the interfluvial region of the
Morona and Santiago rivers, documented the same num-
ber of primate species as our study (Pitman et al. 2012).
Within this study, L. lagonotus was observed only in Pon-
go Chinim, the locality closest to the Ecuadorian border
(14 km away) (Castro Vergara 2012). Local informants
there also reported the species' presence on both river-
banks. However, this information contrasts with mam-
malian records from Loreto Department, Peru, which
lack documentation of L. lagonotus between the Pastaza
and Santiago rivers (Dfaz et al. 2021), an area spanning
over 120 kilometers (Google Maps 2024).

Based on the arguments above, including the infor-
mation provided by local people and data from conti-
guous areas in Peru (Castro Vergara 2012), the validity
of the Cangaime-Morona River as a geographical barrier
limiting the southern distribution of Leontocebus lagono-
tus is questionable. However, if L. lagonotus does indeed
occur on the right (southwest) bank of the Morona Ri-
ver, it is evident that its population is significantly less
abundant there compared to the left bank, at least within
Ecuadorian territory. This could reflect a marginal distri-
bution pattern, where species are generally expected to
be less abundant (Longton & Hedderson 2000).

This scenario raises the question of what geogra-
phical barrier limits the southward distribution of L. la-
gonotus. Fieldwork and interviews with local residents
conducted on the left (north) bank of the Santiago Ri-
ver, less than 14 kilometers in a straight line from the
Morona River, yielded no evidence of this primate’s pre-

sence in the area. Additionally, the species was not re-
cognized by local informants (approximately ten people
interviewed). Several informants explicitly confirmed
that they had only observed this species within the Mo-
rona basin.

The division between the Morona and Santiago ri-
ver basins is marked by a modest mountain range that
extends southeastward from the Kutukd mountain
range, known as Shaime in Ecuador and Kampankis in
Peru. This range has elevations that mostly do not ex-
ceed 1200 meters (Google Maps 2024). Such altitudes
are unlikely to limit the distribution of L. lagonotus, as
the species has been documented at higher elevations,
with a maximum record of 1760 meters in the foothills
of Sangay National Park (Brito & Ojala-Barbour 2016).
Consequently, we propose that the Cangaime-Morona
basin does act as a physical barrier for L. lagonotus. Re-
ports of the species on the right (southwest) bank of the
river may result from (1) specimens deliberately trans-
ported from the other side and (2) generalization of the
knowledge and misunderstandings among local infor-
mants regarding the role of large rivers as geographic
barriers for primate distribution.

Sapajus apella is a medium-sized primate species
with one of the broadest distributions in South Ame-
rica, with records in most of the Amazon Basin in Co-
lombia, Venezuela, the Guianas, Brazil, Peru, and Boli-
via (Rylands & Mittermeier 2013a, Boubli et al. 2021).
However, its presence in Ecuador is poorly understood,
and the boundaries of its distribution remain undefi-
ned (Tirira & De la Torre 2018). Although we did not
directly observe this species, it was well known to local
residents near San José de Morona (left bank of the Mo-
rona River). Nevertheless, all interviewees described it
as a rare species.

On the right bank of the Morona River, four records
of S. apella were identified in the literature. These in-
clude a record from Mankusas, on the eastern slopes
of the Kutuktl mountain range in Ecuador (Zapata Rios
et al. 2006) and two from Cerros de Kampankis (Pon-
go Chinim and Quebrada Wee) in the Peruvian Amazon
(Castro Vergara 2012). Additionally, there is a photo-
graphic record of a juvenile kept as a pet in Miazal (Pat-
zelt 2000), approximately 25 kilometers northwest of
the Morona River. These findings support the presence
of the species in the region. However, the record from
Mankusas, based on interviews with local people, in-
accurately uses the Shuar term “jaanch’ to refer to S.
apella. This term actually denotes the white-fronted
capuchin (Cebus yuracus) (Tirira 2004: 162), while the
correct Shuar name for Sapajus apella is “mirat".

Saki monkeys (genus Pithecia) are medium-sized
primates with several records south of the Pastaza Ri-
ver, encompassing areas within the province of Morona
Santiago, Ecuador. Most of the documented localities
of Pithecia within this province are located east of the
Kutuku mountain range (Elliot 1913, Morales & Schje-
llerup 1998, Zapata Rios et al. 2006, Mena-Valenzuela &
Cueva Loachamin 2015, Rodriguez-Segovia & Montene-
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gro-Garcia 2024; Table 1). There are also two historical
records from “Macas” or “Rio-Maccas,” collected around
1870 (Sclater 1872, Schlegel 1876, Jentink 1892). This
locality, now the city of Macas, lies west of the Kutuku
mountain range and the Upano River. The accuracy of
these historical records is questionable, as Macas is lo-
cated at an altitude of approximately 1000 meters, whi-
le saki monkeys are generally associated with tropical
lowlands (Ferrari et al. 2013). In Ecuador, the highest
confirmed record for Pithecia monkeys is 630 meters
(Tirira 2021a). Consequently, records at higher eleva-
tions are likely erroneous or associated with trafficked
individuals (Carrillo-Bilbao et al. 2018a).

In this context, for the province of Morona Santiago,
the presence of two species of Pithecia has been docu-
mented: P monachus (Zapata Rios et al. 2006, Mena-
Valenzuela & Cueva Loachamin 2015) and P. napensis
(Marsh 2014, Marsh et al. 2018). For Peru, south of the
Pastaza River, some reports of Pithecia are within the
Datem del Marafién Province. In Cerros de Kampankis,
between the Morona and Santiago rivers, three sightings
of P. monachus were reported, and it is also commented
that local people recognize that another species of the
genus (P. aequatorialis) inhabits in sympatry (Pitman et
al. 2012). In the Santiago River basin, P napensis was
reported in three localities (Marsh 2014), including one
shared with the previous study (Quebrada Katerpiza).
A third study reports P. napensis in Puerto Melendez, on
the banks of the Marafién River (Diaz et al. 2021). This
background shows how little is known about the spe-
cies of the genus Pithecia south of the Pastaza River and
in both countries, with three possible taxa present: P.
aequatorialis, P. monachus, and P. napensis.

The seven sightings of Pithecia recorded during our
investigation—most supported by photographic evi-
dence—suggest they may belong to P aequatorialis.
Diagnostic features used to classify our records as this
species include an entirely white arch around the face
in males and a vivid orange ruff on the chest, combined
with a grizzled pelage, primarily in males (according to
Marsh 2014). Nevertheless, the white facial arch was less
pronounced in some males we observed.

Pithecia aequatorialis was “known only from three
areas in upper Amazonia between north (left) bank Rio
Napo, Napo, Ecuador, and north bank Rio Marafién, Lo-
reto, Peru.” (Hershkovitz 1987: 430); however, Marsh
(2014) restricts its presence to Peru, south of the Napo
and Curaray rivers as far north as the Tigre River, and
comments that the Ecuadorian records are P. napensis,
except for one whose identification was correct (P. ae-
quatorialis), but whose locality of collection was inco-
rrect, since it came from Peru. A recent study based on
museum specimens and field observations confirmed
the presence of P. aequatorialis in Ecuador, specifically in
the province of Pastaza, with the Bobonaza and Conam-
bo rivers marking its southern limit (Tirira 2023).

In this research, we concluded that the specimens of
Pithecia present in the Morona River basin could be P, ae-
quatorialis. Unfortunately, the material available for a ta-

xonomic analysis from the province of Morona Santiago
is currently insufficient, as only a couple of incomplete
skulls are available (Rodriguez-Segovia & Montenegro-
Garcia 2024, Tirira 2024). Future studies with additio-
nal samples are required for morphological and genetic
analysis and a more complete photographic record.

The genus Cebuella (pygmy marmosets) includes the
smallest primates in the world, and their southern distri-
bution in Ecuador was attributed to reach the Santiago
River (Tirira 2007, Boubli et al. 2018). However, later evi-
dence suggested that the Pastaza River, some 140 km fur-
ther east, would be its southern distribution limit in this
part of the Amazon (Rylands & Mittermeier 2013b, Tiri-
ra 2017, De la Torre & Tirira 2018b, Garbino et al. 2019).
This monkey usually lives in flooded forests and prefers
riverside trees, where it obtains its food (Soini 1982). The
lower part of our study area aligns with these characteris-
tics, primarily composed of flooded forests caused by the
Morona River’s seasonal overflow (Guevara et al. 2013).
This assumption is further supported by an ecological ni-
che modeling analysis, which incorporated all recorded
occurrences of Cebuella pygmaea sensu lato in Ecuador
(Tirira 2021a). That study found that the habitat on the
left (southeast) bank of the Morona River showed suita-
bility levels above 75%, while the right (southwest) bank
displayed suitability levels mostly exceeding 51%. Howe-
ver, no records of Cebuella were obtained during our stu-
dy. Additionally, the evidence suggests that these primates
are absent from the area, as they were unknown to all the
local inhabitants interviewed.

We suggest that the southern distribution barrier
for Cebuella is the Pastaza River, as previously propo-
sed (Tirira 2017). Consequently, records reported for
the province of Morona Santiago (Morales & Schjellerup
1998, Mena-Valenzuela & Cueva Loachamin 2015, Tirira
2021a, Brito & Tirira 2022) are likely invalid, stemming
from identification errors.

In Ecuador, Cebuella are commonly referred to as
“mono de bolsillo” [pocket monkeys] (Tirira 2004).
However, during our visit to San José de Morona, we
observed that this name generally applies to tamarin
monkeys (Leontocebus lagonotus). This local name was
also noted in the study from the Cerros de Kampankis
area (Pitman et al. 2012), located in the Peruvian Ama-
zon near the Ecuadorian border. This misidentification
likely explains the species’ inclusion in earlier studies.

The primate abundance recorded in our study aligns
with other research conducted in Ecuador, where gene-
ra such as Saimiri, Leontocebus, and Plecturocebus tend
to be most frequently observed in moderately distur-
bed environments. This trend is consistent across the
Amazon region (Tirira 2021a), and specific sites, inclu-
ding Morona Santiago (Zapata Rios et al. 2006), nor-
theastern Sucumbios (Zapata Rios 2001), and Yasuni
National Park (Tirira et al. 2018a). In contrast, species
of the genus Lagothrix are more commonly found in
well-preserved primary forests (Pozo-Rivera & Youla-
tos 2005).
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During our fieldwork, we identified five direct
threats to primates through either direct observation
(habitat loss and pet possession) or local accounts
(hunting for food, roadkill, and traffic). Although the
direct threats to Ecuadorian primates have been sum-
marized as 12 (Tirira et al. 2018d). We could not as-
sess certain factors such as climate change, diseases,
introduced species, or environmental noise due to our
study’s methodology and duration.

Habitat loss emerged as the most critical threat in the
study area and likely poses the greatest challenge to the
conservation of all identified primate species. However,
its impact varies depending on each species’ ecological
requirements. Larger species, like Ateles belzebuth and
Lagothrix lagothricha, are particularly affected, as they
rely on primary forests far from human activity and hun-
ters (De la Torre 2000, Aquino et al. 2013, Papworth et
al. 2013). This likely explains their rarity in our study
area. Conversely, smaller species, such as Lentoncebus
lagonotus, Saimiri macrodon, and Plecturocebus discolor,
are more resilient to habitat loss, as they can survive in
secondary forests and even in disturbed areas ( De la To-
rre 2000, Aquino et al. 2014, Carrillo-Bilbao et al. 2018b,
Solérzano et al. 2018). Unsurprisingly, these smaller spe-
cies were the most abundant in our study.

Hunting also poses a significant threat, as the Amazon
forests serve as an important food source for Indigenous
communities, including primates and other mammals
(Hames & Vickers 1982, Zapata Rios 2001, Zapata Rios
et al. 2006). According to the interviewed Shuar people,
Ateles belzebuth and Lagothrix lagothricha are preferred
for consumption due to their size and the perceived
quality of their meat. This preference, widely reported
among Ecuadorian Amazon communities (Zapata Rios
2001, Sirén 2004, Tirira & Rios 2018, Tirira et al. 2020),
has led to overhunting and a progressive decline in their
populations, hunting that is unsustainable (Zapata Rios
2001, Sirén 2004, 2012, Zapata Rios et al. 2009).

Addressing this issue is complicated by the Consti-
tution of the Republic of Ecuador, which protects the
right of Indigenous communities to maintain ances-
tral traditions and sustainably use natural resources
found within their lands, including primates (Chapter
IV: Rights of Communities, Peoples and Nationalities,
Article 57, numbers 1, 6, 12) (Registro Oficial No. 449,
2008). Interviews revealed that hunting has decreased
compared to a decade ago due to the rarity of the most
sought-after species, the high cost of cartridges, and a
shift toward alternative livelihoods such as agriculture
and cattle ranching.

The capture of primates for pets often stems from
hunting, with offspring of hunted individuals commonly
ending up as pets (Tirira & Rios 2018). This practice
further facilitates illegal trafficking, as many pets are
sold to settlers and visitors. For example, a male Pithe-
cia cf. aequatorialis was offered for sale upon learning
of our interest in primates.

Conservation in the Morona River basin is challen-
ging, as most forests fall under indigenous communi-
ty territories, complicating establishing governmental
protected areas. However, local community-managed
conservation initiatives could be explored, drawing
from successful experiences in other regions (De la To-
rre et al. 2003, Yela Davalos 2011). These efforts would
emphasize sustainable resource use while conserving
biodiversity, as outlined by the Convention on Biologi-
cal Diversity (Ipenza Peralta 2018).

On the left (southeast) bank of the Morona River,
near the border with Peru, lies a well-preserved rem-
nant of primary forest covering approximately 2000
hectares. A portion of this area is part of the Selva Eter-
na Reserve, established in 2023, while another section
is under military protection due to its designation as a
strategic zone (E. Arbeldez, pers. comm.). This forest re-
presents perhaps the region's most suitable location for
primate conservation, as it connects seamlessly with
the forests across the border in Peru. Such continuity
creates the potential for a sink effect, which could sup-
port the recovery of local primate populations (Espino-
sa & Salvador 2017).
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