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Abstract

The illegal primate trade is one of the major drivers of the decline of nonhuman
primate populations and a threat to their wellbeing. Thousands of trafficked primates
enter rescue centers every year, and their destiny (release back into the wild, long-
term captivity, or euthanasia) involves controversial decisions and complex ethical
considerations. To navigate these issues, we developed an ethical matrix, an ethi-
cal framework previously used to address conservation-related issues. We gathered
information from studies on the reintroduction of trafficked platyrrhines in Latin
America from 1990 to 2022 to develop the matrix. We found 22 studies performed
in eight Latin American countries, which included howler monkeys, spider mon-
keys, woolly monkeys, capuchin monkeys, squirrel monkeys, marmosets, and tama-
rins. We found that the reintroduction of trafficked platyrrhines may yield positive
results for the welfare of individuals and for the conservation of their taxa and some
of the potential negative effects, such as spillover of infectious agents to free-ranging
populations or to human populations, or competition for resources between rein-
troduced monkeys and resident conspecifics have not yet been documented in the
scientific literature, although this does not mean that they do not occur. We con-
clude that the ethical matrix is a useful method to consider the interests of all poten-
tial stakeholders and that the reintroduction of trafficked primates may be a viable
management option if the individual welfare of the animals is considered, programs
comply with the IUCN and government guidelines, and the objective and justifica-
tion of the reintroduction are clear.
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Introduction

The illegal wildlife trade is one of the top five illegal international trades and
one of the major threats to nonhuman primate (hereafter, primate) species (Ruiz-
Garcia & Shostell, 2016; Esmail et al., 2020; Estrada et al., 2020). Approxi-
mately 60% of primate species are currently under threat of extinction; approxi-
mately 75% have declining populations (Estrada ef al., 2017). Between 2005 and
2014, approximately 450,000 live primates were legally traded (Estrada et al.,
2017). Primates are traded for biomedical research, meat consumption, to zoos
or private collections, and as pets (Nijman et al., 2011; Estrada et al., 2017). A
much greater number of primates may be illegally trafficked within and between
countries (Svensson et al., 2023), with an increasing number of wildlife reach-
ing rescue centers worldwide (Goldenberg et al., 2022). For example, in Brazil,
approximately 4,600 monkeys were received in government wildlife rescue cent-
ers between 1999 and 2006 (Levacov et al., 2011), with a constant increase in
rescues over recent years (Ferreira et al., 2022). After animals are received by a
rescue center, there are three options for management: (1) euthanasia, (2) long-
term captivity, or (3) rehabilitation and release back into the wild. Euthanasia
is rare, and many wildlife rescue centers cannot keep animals for long periods
of time because of the constant influx of other wildlife. In some cases, animals
end up in zoos or other captive settings; however, many animals are eventually
released back into the wild (Palmer, 2020; Mitman et al., 2021).

Although releasing rescued primates back into the wild is sometimes consid-
ered a conservation strategy (Estrada et al., 2017, 2020), it can have positive and
negative consequences for the individual animal, as well as the environment, resi-
dent wildlife species, and even for humans (Mitman et al., 2021). In this context,
the term “reintroduction” often is used to refer to both “reintroduction” and “rein-
forcement,” as defined in the International Union for the Conservation of Nature
(IUCN) Guidelines for Reintroductions and Other Conservation Translocations
(IUCN/SSC, 2013; p. 3): “reintroduction is the intentional movement and release
of an organism inside its indigenous range from which it has disappeared” and
“reinforcement is the intentional movement and release of an organism into an
existing population of conspecifics.” According to the IUCN, both are types of
conservation translocations, in which living organisms are moved and released,
intentionally, with the main goal of providing a conservation benefit, either for
the animal or plant species that is being translocated, or for their ecosystem
(IUCN/SSC, 2013). We use the term “reintroduction” as a generic term to refer to
moving primates from captivity to the wild, for conservation or other reasons, in
line with previous studies (Beck, 2018; Palmer, 2020), which also focused on the
rehabilitation and reintroduction of trafficked primates (i.e., born in the wild and
raised in captivity by humans) (Palmer, 2020).

The TUCN has proposed a set of guidelines for reintroduction. These include
the Guidelines for the Management of Confiscated Live Organisms (Maddi-
son, 2019) and the IUCN/SSC Re-Introduction Specialist Group: Guidelines for
Nonhuman Primate Re-Introductions (Baker, 2002). These guidelines include
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procedures that should be undertaken before attempting any nonhuman primate
reintroduction, such as disease screening, and behavioral and genetic assessment
(Baker, 2002; Maddison, 2019). Unfortunately, a review of studies from 1989 to
2012 showed that only a handful of primate rehabilitation and reintroduction pro-
jects around the world follow these guidelines (Guy et al., 2014).

Reintroduction of trafficked individuals raises complex ethical concerns. Palmer
(2018, 2020) examined the reasons behind the ongoing rehabilitation and reintro-
duction programs of trafficked orangutans (Pongo spp.), despite the known low post-
release survival of primate reintroduction projects and their arguably low value to
conservation (Palmer, 2018, 2020). A recent comprehensive review identified wel-
fare as the primary purpose for more than half (60%) of primate reintroductions and
translocations (i.e., movement of free-ranging primates to other sites; Beck, 2018).
Conversely, conservation was the primary purpose in only 12% of the 234 projects
reviewed (Beck, 2018). There seems to be a major disconnect between this and the
TUCN guidelines on reintroduction, which state that reintroductions should be per-
formed for conservation benefits (Beck, 2018).

Although practitioners involved in primate rehabilitation and reintroduction may
be aware of the low post-release survival rates in these programs, they will likely
continue because reintroduction may be viewed as the only solution for trafficked
primates and preferable to life in captivity or euthanasia and because of a perceived
moral responsibility toward displaced individuals, as is the case in trafficked oran-
gutans (Palmer, 2018, 2020). Euthanasia, for example, is illegal in Indonesia, one of
the two countries where orangutans are found (the other being Malaysia), and if it
was performed, it could lead to a severe social backlash in these and other countries
(Usher, 2016 in Palmer, 2018, 2020). Moreover, rehabilitators and other practition-
ers involved in primate rehabilitation and reintroduction projects may disagree as
to whether euthanasia of certain individuals, particularly healthy ones, is ethically
justifiable (Palmer, 2020). Similarly, life in captivity may be seen as incarceration
by those working in primate rehabilitation projects (Palmer, 2020). Overall, primate
rehabilitators and other practitioners agree that, as humans, we are morally respon-
sible for trafficked individuals whilst they are being rehabilitated but disagree as to
whether we are still morally responsible for individuals once they have been released
back into the wild and to what extent and when to intervene after release (Palmer,
2020).

When confronted with ethical issues and faced with scarcity of resources, as is
the reality of many primate-range countries, practitioners working in primate reha-
bilitation and reintroduction projects often make decisions based on values, such
as freedom, wellbeing, and wildness, but differ on how to prioritize them (Palmer,
2020). These values shape rehabilitation and reintroduction approaches and meth-
ods from when individuals are accepted into the rescue/rehabilitation center to when
they are released back into the wild and beyond (Palmer, 2020). Finding solutions
for the ethical dilemmas that arise at each step of the rehabilitation and reintroduc-
tion process is a complex task for primate conservationists and other practitioners
(Palmer, 2020). Hence, a systematic analysis of the ethical issues on the rehabilita-
tion and reintroduction of trafficked primates could be a valuable contribution to this
area.
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The Ethical Matrix is an analytical tool originally proposed by Mepham in
1994 (Mepham et al., 2006). Methodologically speaking, the Ethical Matrix seeks
to develop the principles encompassed by common morality, which refers to the
ethical code of a society. Thus, the aim of the Ethical Matrix is to use principles
that represent two major ethical theory traditions: consequentialism and deontol-
ogy. Overall, consequentialism focuses mainly on the outcomes or consequences
of choices (Card & Smith, 2020). In other words, a choice is morally right based
solely on its consequences (Sinnott-Armstrong, 2021). In this sense, a certain
choice could be deemed as morally right under a consequentialist perspective as
long as the outcome is beneficial, even if the way of achieving the said outcome
is morally wrong. Conversely, deontology focuses on the way choices (or deci-
sions) are made, that is if they are made following a moral rule or norm. Certain
choices can be deemed as morally wrong even if the outcomes or consequences
of these choices are beneficial; thus, only choices that conform to moral rules
will be morally right (Larry & Moore, 2021). The three standard principles of
the Ethical Matrix are respect for wellbeing, autonomy, and fairness (Mepham et
al., 2006). These principles are also reflected in the principles of biomedical eth-
ics developed by Beauchamp and Childress (2013). Both sets of authors discuss
the grounds for choosing these principles. Broadly, the Ethical Matrix encom-
passes consequentialism and deontology in two of its three standard principles.
The principle of respect for wellbeing represents utilitarianism, a consequentialist
theory that seeks to “maximize the good” (i.e., obtaining the most beneficial out-
come for the greatest number of individuals) (Mepham et al., 2006). The princi-
ple of autonomy represents deontological theories by following the moral rule of
treating individuals as “ends” that are important in themselves and not purely as
“means” to achieve the desired outcomes (Mepham et al., 2006). Finally, respect
for justice (i.e., for all entities involved) reflects Rawls’ Theory of Justice (Rawls,
1999) and is represented in the principle of fairness (Mepham et al., 2006).

In the Ethical Matrix, the principles respect for wellbeing, autonomy, and fair-
ness are arranged in columns and the “groups of interest” (i.e., the groups that may
be affected by the issue in question) are placed in rows. The weight placed on each
of the cells depends on the value judgement of those conducting the analysis. The
expected outcomes include raising awareness of ethical issues, providing a basis
for ethical decision-making, and explaining the reasoning that led to specific ethi-
cal decisions (Mepham et al., 2006). The Ethical Matrix has been used to address
various ethical issues, such as the use of biotechnology (Forsberg, 2004), genetically
modified fish (Kaiser et al., 2007) and fisheries (Kaiser & Forsberg, 2001), quality
and ethics in educational research (Tangen, 2014), and ethical analysis in veterinary
science (Millar, 2012). More recently, a revised version of the Ethical Matrix has
been published to address conservation-related issues (Biasetti & de Mori, 2021).
The Ethical Matrix has several strengths (e.g., inclusion of a wide range of stake-
holders, aiding transparency in decision-making and identifying areas of conflicting
interests) and limitations (e.g., that it is not a decision tool in itself, that not everyone
places the same weight on the ethical concerns and that it relies on evidence, which
may be unavailable or of poor quality) when applied to animal-human interactions
(Mullan & Fawcett, 2017).
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Platyrrhines are commonly kept as pets in Latin American countries (Nunes et
al., 2021). Platyrrhines inhabit Central and South America and include 204 taxa that
occupy a wide range of tropical environments (Mittermeier et al., 2013; Piischel
et al., 2017). Platyrrhine species accounted for approximately 4% of live primates
traded between 2005 and 2014 (Estrada ef al., 2017) and are frequently traded in
Central and South America, including countries, such as Mexico, Peru, and Bra-
zil (Duarte-Quiroga & Estrada, 2003; de Souza Fialho et al., 2016; Mitman et al.,
2021; Nunes et al., 2021). As with other primate species, platyrrhines rescued or
confiscated from the pet trade often are rehabilitated and released back into the wild,
posing multiple challenges for their conservation and welfare as well as for public
health (Mitman et al., 2021; Ferreira et al., 2022).

We investigated the ethical issues that may arise from the reintroduction of traf-
ficked primates by using platyrrhines as a case study and the revised version of the
Ethical Matrix (Mepham, 1996) for the ethical analysis of conservation-related
issues (Biasetti & de Mori, 2021). To do this, we reviewed recent published and
unpublished studies on the rehabilitation and reintroduction of trafficked platyr-
rhines performed between 1990 and 2022, identified the relevant stakeholders or
“groups of interest”, and identified their value demands, following the example of an
Ethical Matrix tailored for conservation-related issues (Biasetti & de Mori, 2021).
The Ethical Matrix refers to the reintroduction of trafficked platyrrhines only, not to
the rehabilitation or captive component that may precede this.

Methods

The authors considered a range of ethical frameworks suitable for addressing this
issue and concluded that the Ethical Matrix may be most appropriate. This reflects
the ethical stance of the team in that they were not guided by a deontological
requirement and considered respect for wellbeing, autonomy, and fairness to be rel-
evant principles to try to adhere to.

Gathering information

In the context of building an Ethical Matrix for conservation, the stakeholders are
potential ecological entities (e.g., ecosystems, taxa), individual animals or humans,
and human communities that may be affected by the issue in question (Biasetti & de
Mori, 2021). The use of the term “stakeholder” in this instance is deliberately broad
to capture the effect on anything worthy of moral consideration and is not limited
to elements that could have a conscious opinion on the ethical question. The value
demands are the requirements that must be met to protect the ethical principles—
respect for wellbeing, autonomy, and fairness—of the stakeholders (Biasetti & de
Mori, 2021).

We gathered information relevant to this study by conducting a search of the
available scientific literature on reintroductions of rescued and confiscated platyr-
rhines in Latin America performed between 1990 and 2022. To incorporate only the
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most recent evidence thereby reflecting current or recent practices and literature, we
had to derive an arbitrary cutoff; we considered the year 1990 to be suitable in pro-
viding both sufficient recency and weight of evidence.

We considered information related to the welfare of these animals in captivity
(i.e., during rehabilitation and before being rescued or confiscated), the financial
costs, and the views of human stakeholders involved. We conducted the literature
search using Web of Science, Science Direct, Google Scholar and Google. We used
the search terms primate* AND rehabilitation*, primate* AND reintroduction®, pri-
mate* AND translocation*, and primate* AND trafficked* in English, Spanish, and
Portuguese. From this search, we included only studies of trafficked platyrrhines.
We also reviewed the ITUCN Guidelines for Nonhuman Primate Re-introductions
(Baker, 2002), IUCN Reintroduction News: Special Primate Issue (Soorae & Baker,
2002), the IUCN Global Reintroduction Perspectives Series (Soorae, 2008; 2010,
2011, 2013, 2016), and the IUCN Global Conservation and Translocation Perspec-
tives (Soorae, 2021). Finally, we reviewed the information available in the book,
Unwitting Travelers: A History of Primate Reintroduction (Beck, 2018).

Identification of stakeholders

Following the recommendations published by Biasetti & de Mori (2021) for build-
ing ethical matrices related to conservation issues, we selected seven stakehold-
ers based on their involvement in the ethical issue and suitability for assessment
(Mepham et al., 2006) and belonging to the three categories proposed by Biasetti &
de Mori (2021): (1) ecosystem, (2) animals, or (3) humans involved.

The first stakeholder category, the ecosystem, refers to all the living organisms in
the release site or the area where the monkeys are released as part of the reintroduc-
tion project. This includes other animals, plants, and fungi, and the way they interact
with each other (Cambridge Dictionary, 2021). The second stakeholder category, the
primate species of concern, refers to the platyrrhine species that is part of the rehabili-
tation and reintroduction project (e.g., mantled howler monkey, Alouatta palliata). The
third stakeholder category is the individual rescued/reintroduced primates that are part
of the reintroduction project and will be released. The fourth stakeholder category is the
individual free-ranging primates living at the release site, if any. The relevance of this
stakeholder category depends on the specific characteristics of the rehabilitation and
reintroduction project. Some projects could be performed in areas without free-ranging
primates where this stakeholder category may not be necessary. However, if there are
no free-ranging monkeys living at the release site, but the geographic area is known to
be part of the natural area of occurrence of the species, then it is worth including this
stakeholder category as unforeseen changes may occur in the future. Platyrrhines are
represented in three different stakeholder categories: primate species of concern, indi-
vidual rescued/reintroduced primates and individual free-ranging primates living at the
release site. This is intentional to reflect the fact that in certain situations, particularly
those related to conservation, the interests of individual animals may conflict with the
interests of their species as a whole; thus, it is recommended to place them in multiple
stakeholder categories (Biasetti & de Mori, 2021). Concern for the individuals reflects
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an animal welfare or animal rights position, whereas conservation efforts are primarily
concerned with populations and their ecosystems and tension between these two posi-
tions often is at the heart of conservation ethical challenges.

The fifth stakeholder category, the local human communities living in or near the
release site, refers to human communities living at the release site or near to it. These
could be small, such as rural communities with few residents, or larger communities,
such towns and villages. Like the fourth stakeholder category, human communities
may or may not be present at the release site, but their inclusion as a stakeholder cate-
gory may be important if the likelihood of such communities establishing in the release
area in the future is high. The sixth stakeholder category, the staff involved in the reha-
bilitation and reintroduction project, refers to all the people who work directly or indi-
rectly with the rescued/confiscated primates that will be released. This could include
veterinarians, biologists, academic researchers, wildlife rehabilitators, caregivers,
undergraduate students, and all the staff of the rescue center and the people involved in
the rescue or confiscation of the animals, such as environmental agency workers, police
officers, and fundraisers. Finally, the seventh stakeholder category is the local society.
This refers to human communities that may be directly interested in the rehabilitation
and reintroduction project, such as people interested in animal welfare, wildlife conser-
vation, or environmental education or local industries in the area that may be affected
by decisions made regarding the rehabilitation and reintroduction project.

Results

In our literature search, we found 22 studies performed between 1990 and 2022 in
eight Latin American primate-range countries (i.e., Colombia, Belize, Brazil, Argen-
tina, Peru, Costa Rica, Panama, and French Guiana) and involving several native
primate species (Table I). These included howler monkeys (Alouatta spp.), spider
monkeys (Afeles spp.), woolly monkeys (Lagothrix sp.), capuchin monkeys (Cebus
sp. and Sapajus sp.), squirrel monkeys (Saimiri sp.), marmosets (Callithrix sp.), and
tamarins (Saguinus sp.). The studies included between one and 78 individuals, and
most were conducted with wild-born monkeys that were rescued or confiscated from
the illegal pet trade (91%, 20/22). Two studies included monkeys born in captivity
along with the wild-born animals.

The Ethical Matrix highlighted in particular the evidence from the studies of the
potential for both positive welfare benefits for individuals and conservation of the
species but that these may require some particular actions to achieve. In addition, it
was able to identify areas of interest for the humans involved or affected by reintro-
duction which should be considered (Table II).

Discussion
Our Ethical Matrix for the reintroduction of trafficked platyrrhines revealed several

potential ethical issues and conflicts, mainly related to the wellbeing of the reintro-
duced monkeys, conservation of the primate species of concern and other primate
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or wildlife species, conflicts between the reintroduced individuals and resident free-
ranging monkeys of the same or other species, and conflicts between the reintro-
duced monkeys and human communities living closely or at the release site. None-
theless, we found that primate reintroductions also might yield benefits, not only for
the released monkeys, but for the conservation of their species and biodiversity and
for local human communities.

In our discussion, we explore these potential ethical issues and benefits and
perform a deeper situation analysis considering certain aspects of the 22 studies
reviewed and other relevant studies. This analysis focused on conservation, individ-
ual animal wellbeing, and local human communities, thus reflecting the identified
stakeholders.

Biodiversity conservation

Platyrrhines, as well as other nonhuman primates, play an important ecological role
in tropical forests, acting as seed dispersers over long distances (Link & Di Fiore,
2006; Bufalo et al., 2016). However, little is known about the ecological benefits of
reintroducing primates back into the wild. A recent study found that the reintroduc-
tion of howler monkeys (Alouatta guariba) and black capuchin monkeys (Sapajus
nigritus) has contributed to the restoration of vital ecological processes in a frag-
mented area of the Atlantic Forest in Brazil (Landim et al., 2022). Moreover, it has
been argued that the reintroduction of certain primate species, such as orangutans,
may aid in the conservation of tropical forests by promoting the acquisition of fund-
ing and attracting public attention (Palmer, 2020). More research is needed to fully
understand the benefits of the reintroduction of trafficked primates for the conserva-
tion of biodiversity in different areas.

Species conservation

Practices designed to benefit the conservation of the species of interest may harm
individuals from the same species (Biasetti & de Mori 2021); thus, individual
monkeys and their species as a whole stand as separate stakeholders in our Ethi-
cal Matrix. Moreover, individual monkeys may come from two sources: rescued
and confiscated monkeys that are part of the reintroduction project, and free-rang-
ing monkeys that already live in the release area. Nine of 22 studies (41%) that
we reviewed reported releasing monkeys in areas with free-ranging conspecifics
(Brockett & Clark, 2000; Vogel et al., 2002; Milton & Hopkins, 2006 in Beck, 2018;
Brockett, 2008 in Beck, 2018; de Palomino, 2013; Beaver, 2017 in Beck, 2018; Tri-
cone, 2018; Pottie et al., 2021). In those cases, there could be potential for conflicts
to arise between the stakeholders: (B) platyrrhine species of concern, (C) reintro-
duced individual monkeys, and (D) free-ranging individual monkeys living at the
release site. These potential conflicts mainly include those associated with a risk
of harming the long-term viability of the species such as the accidental introduc-
tion of pathogens or individuals of a different species or subspecies. Nonetheless,
almost 60% (13/22) of platyrrhine reintroduction studies that we reviewed reported
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performing health screening. Specific tests included those for tuberculosis, hepati-
tis B, toxoplasmosis, intestinal parasites, and arboviruses (Brockett & Clark, 2000;
Suérez et al., 2001; Centro de Primatologia Araguatos, 2004; Sita, 2016; Tricone,
2018, Cezimbra et al., 2021). We have not found evidence of spillover of infectious
agents from trafficked platyrrhines to free-ranging populations. More research is
needed to understand the risks of introducing pathogens to naive populations from
trafficked primates and how to avoid it.

The reintroduction of trafficked individuals from non-native primate species
could lead to hybridization and threaten the conservation of other primate species
native to the release site. An example of hybridization related to the illegal pet trade
is the case of marmosets (Callithrix sp.) in Brazil (Beck, 2018; Malukiewicz, 2019).
Some marmosets are native to the Atlantic rainforest in southeastern Brazil, such
as the buffy-tufted-ear marmoset (Callithrix aurita) and the buffy-headed marmo-
set (Callithrix flaviceps). Other marmoset species, namely black-tufted marmosets
(Callithrix penicillata) and common marmosets (Callithrix jacchus) are native to
the northeast of Brazil and are frequently traded illegally. Hybridization has resulted
after escape during transport and abandonment of trafficked individuals (i.e., indi-
viduals kept as pets and abandoned by their “owners” in local areas) from these
northeastern species in southeastern Brazil and subsequent mixing with Callithrix
species native to this area or between nonnative Callithrix species (Beck, 2018;
Malukiewicz, 2019). This has led to the establishment of hybrid populations who
are phenotypically and genetically different from their parental species (Malukie-
wicz, 2019). Uncontrolled escapes of individuals because of trafficking are likely
but hard to locate, making it difficult to measure the impacts on local populations.
The effects of hybridization are not clear, and it can lead to positive or negative
consequences for reproduction and survival (Palmer, 2020; Palmer et al., 2021).
Marmoset hybrids, potentially, could have increased fitness because of genetic adap-
tation and novelty, but hybridization also could lead to further endangerment of
already threatened marmoset species if hybrid offspring are less viable or fit than
their parental species (Malukiewicz, 2019).

Genetic testing could be used to mitigate the risk of hybridization after the release
of rehabilitated individuals, as recommended by TUCN (Baker, 2002). Nonetheless,
it does not seem to be frequently performed, at least for platyrrhine reintroduction
projects. This may be related to its high cost as well as its difficulty or the poten-
tial conflicts that may arise from the results obtained (e.g., being unable to separate
animals from different subspecies), as is the case of other primate species (Palmer,
2020). Only one of the 22 studies that we reviewed reported using genetic testing
(Centro de Primatologia Araguatos, 2004). Furthermore, a recent study on primate
reintroduction reported that only four of 17 howler monkeys originated from the
same genetic cluster to which they were reintroduced (i.e., to their native popula-
tions) (Oklander et al., 2020). Introducing animals from different genetic clusters
may lead to the introduction of nonlocal genetic variability, because these individu-
als are not native to those primate populations (Oklander et al., 2020). This may
result in an artificial mixture of different evolutionary lineages and homogenization
of diversity and biogeographic patterns, which could negatively affect the long-term
viability of the species (Oklander et al., 2020). However, isolated populations also
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may face inbreeding, and introducing new individuals could help to counteract this
(Groombridge et al., 2012, Palmer et al., 2021). Examples of this form of species
management include the recovery of the Mauritius kestrel (Falco punctatus) and the
Seychelles warbler (Acrocephalus sechellensis) (Nicoll et al., 2004; Richardson et
al., 2006; Groombridge et al., 2012). Thus, it is important to investigate the poten-
tial effects of hybridization, where it might occur, in species already heavily affected
by anthropogenic pressures and influences, as is the case of many primate species
(Estrada et al., 2017; Palmer et al., 2021). Ideally, the potential of hybridization
and its effects on species conservation will be considered on a case-by-case basis
(Palmer et al., 2021). Furthermore, more research is needed on the effects of the
reintroduction of trafficked platyrrhines on the genetic variability of their species as
well as the potential for hybridization and its consequences.

Despite their potential for ethical conflicts, platyrrhine reintroduction projects
also may yield positive conservation-related results when performed following strict
scientific guidelines. A notable example of this is the golden lion tamarin (Leon-
topithecus rosalia) Conservation Program (Kierulff et al., 2012). This program, in
which approximately 30 international zoological institutions collaborated, started in
the 1980s and designed to protect this species by reintroducing captive-born mon-
keys and translocating free-ranging monkeys in severely fragmented areas (Kierulff
et al., 2012). Considering post-release survival and reproduction, overall, this pro-
gram is a good example of how primate reintroduction programs can boost free-
ranging populations and ultimately help the conservation of primate taxa (Kierulff ez
al., 2012). The golden lion tamarin conservation program started with captive-born
individuals and successfully established free-ranging populations. However, approx-
imately 96% of primates that were released as part of reintroduction and transloca-
tion projects were wild-born (Beck, 2018). The percentage for trafficked primates
might be lower, as the review considered the movement of free-ranging primates to
other sites (i.e., “translocation”) as well as the reintroduction of trafficked primates
(Beck, 2018).

In some primate reintroductions, wild-born individuals reproduced more quickly
and had higher survival rates than captive-born individuals (Shanee, 2007; Beck,
2018). This could be because wild-born individuals have been ontogenetically iso-
lated but not evolutionarily isolated (Griffin er al., 2000). Ontogenetic isolation
refers to isolation from predators only during the individual’s early development.
Evolutionary isolation refers to isolation from predators for several generations,
which is the case of individuals who have been bred in captivity for one or more
generations (Griffin et al., 2000). Thus, we argue that there is the potential for rein-
troductions of wild-born, captive-raised primates to be as successful as reintroduc-
tions of captive-born primates (e.g., golden lion tamarins), provided that enough
resources and funding are allocated to these programs (Estrada et al., 2017, 2020).

Wellbeing of reintroduced and resident individual monkeys living at the release site
In addition to the potential of introducing pathogens, there could be other instances

in which the wellbeing of the stakeholder categories (C) reintroduced individual
monkeys and (D) free-ranging individual monkeys living at the release site could
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be in conflict. These could include competition or fights for resources, such as food
or access to females. Agonistic behaviors, including fights, are rarely observed in
wild, free-ranging platyrrhine groups, and approximately 80% of social interactions
in free-ranging platyrrhines are affiliative (Sussman et al., 2005).

Six reviewed studies (6/22 or 27%) reported positive or neutral social interac-
tions between free-ranging and (trafficked) reintroduced platyrrhines, such as female
dispersal (Brockett & Clark, 2000; Vogel et al., 2002; Brockett, 2008 in Beck, 2018;
de Palomino, 2013; Tricone, 2018; Pottie et al., 2021). Aggressive encounters were
reported in two studies (2/22 or 9%) (Brockett, 2008 in Beck, 2018; Pottie et al.,
2021). Both studies were of spider monkeys (Afeles spp.), and in both cases, the rein-
troduced individuals were returned to captivity after the incidents. Severe intra- and
intergroup aggression leading to injuries and death has been reported in both wild
and captive spider monkeys, with resident males often being aggressive towards new
males (Valero et al., 2006; Campbell, 2006; Aureli et al., 2006; Pottie et al., 2021;
Davis et al., 2009). One of the studies in which aggressive encounters were reported
also reported positive encounters (Pottie ef al., 2021). Furthermore, spider monkeys
were more likely to establish successfully in their release areas if there were resident
conspecifics living in these areas, with several fusion events being observed between
resident and released individuals, particularly during foraging sessions (Pottie et al.,
2021). Thus, we argue that the likelihood of conflicts between resident and reintro-
duced platyrrhines, beyond what is normally observed in the species of concern, is
low, provided the ecological capacity of the habitat has been assessed and can sup-
port the reintroduced and resident primate populations.

Although primate reintroductions are frequently performed with the goal of
improving primate welfare (Guy et al., 2014; Beck, 2018), it often is unclear how
these projects assess the wellbeing of the reintroduced individuals after release.
Wildlife reintroduction projects which perform post-release monitoring frequently
consider projects “successful” if the reintroduced individuals survive for a certain
amount of time after release (e.g., de Azevedo & Young, 2021). However, equat-
ing reintroduction success with post-release survival does not take into account
the wellbeing of the animals while they are being rehabilitated and after they are
reintroduced. Deciding whether a primate reintroduction has been successful or not
depends on the definition of success used (Beck, 2018). Encouragingly, 43% of 234
primate reintroduction and translocation projects were successful when consider-
ing “success” more broadly (Beck, 2018). In this sense, for a project to be deemed
as successful, it needs to comply with all of the following requirements: (1) some
releasees should survive for at least one year after release; (2) there should be some
evidence of post-release reproduction or integration with free-ranging conspecifics;
and (3) released individuals should be able to survive without human support and/
or provisioning (Beck, 2018). Other indicators proposed to measure the success of
primate reintroduction projects include similar survival rates between released and
free-ranging conspecifics, establishment of a first wild-born generation, and contri-
bution to regional conservation (Shanee, 2007).

If the final goal of a primate reintroduction project is to release animals back
to the wild to improve their welfare, it makes sense to consider further indicators
in addition to post-release survival (Shanee, 2007; Beck, 2018). Behavioral and
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physiological indicators, such as the exhibition of stress-related behaviors and fecal
glucocorticoids, which have been used to assess welfare in rehabilitant primates
(Cheyne, 2006; Ferreira et al., 2018), also could be used after release. A study of
trafficked woolly monkeys in Colombia found that the cortisol levels of rescued or
confiscated individuals decreased during rehabilitation in enriched environments
and increased after release compared with levels in captivity (Ramirez Garcia,
2020). Body condition, fruit production at the release site, post-release activity pat-
terns, and environmental enrichment during rehabilitation were identified as fac-
tors that could be potentially associated with post-release survival (Ramirez Garcia,
2020). Another study identified the intensity (i.e., hours) of post-release monitoring
as a positive factor in achieving success (Pottie et al., 2021). Nonetheless, perform-
ing post-release monitoring and using behavioral, health, and physiological indica-
tors, even if they are noninvasive, may be difficult given the constraints or track-
ing animals, obtaining biological samples, and ensuring sufficient funding (Palmer,
2020). Furthermore, not all primate rehabilitation practitioners agree on when our
moral responsibility towards released individuals ends, which makes it difficult to
decide when, or even whether, to intervene (Palmer, 2020).

Local human communities living in or close to the release area

Close contact between nonhuman primates and humans may lead to the transmis-
sion of zoonotic pathogens, and the potential for occurrence of this type of events
is growing as the human-primate interface grows (Lappan et al., 2020). Platyr-
rhines can carry zoonotic pathogens, such as Leptospira spp. (Aliaga-Samanez et
al., 2022), Mycobacterium tuberculosis (Mitman et al., 2021), Trypanosoma cruzi
(Mitman et al., 2021), hepatitis B virus (Mitman et al., 2021), simian foamy viruses
(Muniz et al., 2017; Santos et al., 2019), and several intestinal parasites (e.g., Ancy-
lostoma spp., Hernandez-Cruz et al., 2022). Moreover, other pathogens carried by
primates have the potential to produce spillovers or infection in human populations,
such as Plasmodium malariae (Figueiredo et al., 2017; Sousa, 2018), Zika virus
(Han et al., 2019), and coronaviruses, potentially including SARS-CoV-2 (Guima-
rdes et al., 2020). Four of the reviewed studies (4/22 or 18%) reported performing
specific health tests for zoonotic pathogens, including tuberculosis, hepatitis B, tox-
oplasmosis, several intestinal parasites, and arboviruses (Brockett & Clark, 2000;
Suérez et al., 2001; Centro de Primatologia Araguatos, 2004; Sita, 2016). Hence,
there seems to be some awareness that reintroducing primates must include testing
for the relevant infectious agents to protect public health. This is encouraging, con-
sidering that these tests are expensive and not easily performed in Latin American
countries, mainly because of lack of funding and resources (Estrada et al., 2020).
Another situation in which the wellbeing of local human communities and rein-
troduced monkeys could be in conflict is if reintroduced individuals pose a safety
risk for the local human communities. Four of the reviewed studies (4/22 or 18%)
reported that the reintroduced monkeys kept trying to interact with humans at the
release sites or kept returning to the rescue center (Centro de Primatologia Aragua-
tos, 2004; Beaver, 2017 in Beck, 2018; Cezimbra et al., 2021; Pottie et al., 2021).
Similarly, another study reported aggression toward unfamiliar humans (Suérez
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et al., 2001). These situations could be prevented by performing long-term post-
release monitoring and provisioning (e.g., 12 months as proposed by Baker, 2002) in
which the injured, isolated, or ill individuals are removed and taken back to captivity
where possible and by involving the relevant members of the human communities
in the planning and execution of the reintroduction project. In two of the studies,
howler and spider monkeys who kept trying to interact with humans in their release
area were subsequently recaptured and brought into captivity (Cezimbra et al., 2021;
Pottie et al., 2021). More studies are needed to understand the advantages of per-
forming long-term post-release monitoring or provisioning in primate reintroduc-
tion projects to prevent undesired human-wildlife interactions and to test the overall
effectivity of these practices in improving post-release survival.

Platyrrhine reintroduction projects could lead to both positive and negative eco-
nomic consequences for human communities. Centro de Primatologia Araguatos
(2004), for example, reported that the reintroduced monkeys used agricultural and
forest areas during the first few weeks after release. This could lead to economic
loses for the human communities if the released monkeys engage in behaviors, such
as crop-feeding (Hockings, 2016). This behavior could be prevented by avoiding
release sites close to agricultural areas or using “buffer zones” between forests and
agricultural areas (Hockings, 2016). If crop-feeding did occur, it could be reduced
by performing post-release monitoring and food provisioning, or by removing
the individuals involved. Other potential solutions could include using deterrents,
such as physical barriers, warning systems, and repellents, which have been used
effectively to reduce crop-feeding in some primate species (Hill & Wallace, 2012).
Monetary compensation could be used as well but often is only a short-term solu-
tion, because it does not address the root of the problem (Hockings, 2016). Overall,
more research is needed to find humane solutions for crop-feeding and evaluate their
effect on primate reintroduction projects.

In reintroduction projects where local human communities are involved, this
could lead to economic benefits for them, such as revenue from ecotourism, as
reported in a study of free-ranging bald uakaris (Cacajao calvus calvus) (Lebrao et
al., 2021). One study reported economic benefits for the local community, although
it did not explain how this was achieved (Bennett et al., 2013). Involving local com-
munities in primate reintroduction projects also could add the benefit of protecting
the reintroduced monkeys. For example, one study reported that 100% of the mon-
keys were still alive after 12 months of being released, in a project in which the local
human community was involved (De Palomino, 2013). Ecotourism may be useful in
supporting primate conservation but requires careful consideration of the costs and
benefits for their populations and habitats (McKinney, 2016).

We built our Ethical Matrix by using scientific evidence obtained from 22 stud-
ies related to the reintroduction of trafficked platyrrhines. We did not consider the
reintroduction or translocation of captive-born platyrrhines although we considered
other platyrrhine reintroduction projects in our analysis and discussion (Kierulff ez
al., 2012). We may have overlooked both potential beneficial and negative outcomes
of the rehabilitation and reintroduction of trafficked platyrrhines simply, because
this information has not been published. Further research is needed to fully under-
stand the outcomes of trafficked primate rehabilitation and reintroduction projects.
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The Ethical Matrix is a straightforward tool that can be applied to the reintroduc-
tion of trafficked primates. Despite the relatively small body of literature to help
understand the impact on stakeholders, in the case of platyrrhines, we found that
it was sufficient to conclude that the rehabilitation and reintroduction of trafficked
primates may be a viable option to manage animals as long as there is awareness and
a thorough discussion and consideration of the following aspects before release back
into the wild:

a) Is the reintroduction project’s decision-making team aware of current guide-
lines? The decision-making team involved in the reintroduction project should
have knowledge of the relevant guidelines, particularly those from the [UCN and
the local, regional, and/or national government regulations. These include the
Guidelines for the Management of Confiscated Live Organisms (Maddison, 2019)
and the [IUCN/SSC Re-Introduction Specialist Group: Guidelines for Nonhuman
Primate Re-Introductions (Baker, 2002). Consideration of the likelihood of com-
pliance with these regulations should occur where possible.

b) Is the reintroduction ethically justified? The objectives of and justification for the
reintroduction project should be clear. Reintroduction projects can have various
objectives, including enhancing animal welfare, raising awareness of primate
conservation issues, or reestablishing free-ranging populations. However, this
must be clear before attempting to reintroduce the animals back to the wild.

¢) Have all the relevant stakeholders been considered as well as their value
demands? A thorough analysis of all the potential stakeholders, including indi-
vidual animals and humans, animal and human populations, and biodiversity as a
whole, should be performed before attempting any primate reintroduction project.
This should include respect for their wellbeing, autonomy, and fairness.

Unfortunately, the realities of Latin American and other primate-range countries,
in which resources are already scarce for wildlife conservation (Estrada et al., 2020),
make awareness and compliance with the IUCN guidelines difficult (Beck, 2018;
Mitman et al., 2021).

Additional stakeholders can be included in the Ethical Matrix analysis as
required by the particular problem. Parsimony can be helpful to clarify the core
ethical elements but should not be at the expense of key interests. It can be
helpful to draw up a long list of stakeholders initially from which to identify
the main ones for further consideration. If particular individuals, such as direct
caregivers, should be represented in an Ethical Matrix, then there is scope for
that finer refinement.

The ethical weights and conclusions in this study reflect a consensus of the
authors who are drawn from a variety of backgrounds (veterinary science, biol-
ogy, animal welfare science, primate rehabilitation and reintroduction practition-
ers, European, Latin American, female, and male) and who each place more or
less weight on individual animal welfare and species/ecosystem conservation.
That our somewhat diverse group managed to obtain a consensus suggests that
the conclusions about primate reintroduction could be more widely applicable;
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however, we welcome further work to understand and potentially quantify the
ethical weights that other human stakeholder groups or populations place on these
different stakeholder value demands. This would help to determine the wider
societal acceptance of practices under consideration and therefore strengthen the
importance of any guidance that follows.
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