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Structured summary

Background

While previous studies have documented platyrrhine rehabilitation and reintroduction efforts,
both the methods used during rehabilitation and the approaches to post-release monitoring
vary considerably across species and regions. This scoping review will synthesise the
available evidence to clarify how rehabilitation practices and post-release outcomes are

assessed, and to identify key themes, methodological approaches, and gaps in the literature.

Objectives

The objective of this scoping review is to map and synthesise the available evidence on
rehabilitation and reintroduction programmes for platyrrhine primates, with a focus on the
factors influencing reintroduction success and the approaches used to assess post-release

outcomes.

Eligibility criteria

Eligible studies will involve platyrrhine primates (New World Monkeys) of any species and
describe rehabilitation and reintroduction processes, including pre-release rehabilitation,
release, and post-release outcomes, methods used to assess success, and factors measured and
their reported influence, or lack thereof, on reintroduction outcomes. Included publications
will comprise observational and analytical studies, as well as review articles, drawn from
peer-reviewed journals, and grey literature. Studies conducted in any geographic setting will

be considered where they report release and/or post-release monitoring within the
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Neotropical region (including Mexico, Central America, South America, and Trinidad),
corresponding to the native range of platyrrhine primates, regardless of where pre-release
rehabilitation or captive management occurred. There will be no restriction on publication
year. Publications in English, Spanish and Portuguese will be included. These languages will
be selected because they are commonly used in regions relevant to the review topic and are

expected to capture most of the relevant evidence.

Sources of evidence

A comprehensive search will be conducted in Web of Science (Core Collection, BIOSIS
Citation Index, SciElO Citation Index), PubMed, CAB Abstracts, and ProQuest Dissertations
& Theses.

Charting methods

Data will be charted to extract study characteristics (e.g., author, year, location), species
studied, type of rehabilitation or reintroduction program, factors measured in relation to
success, and those found to be associated with reintroduction outcomes, as well as the
methods used to assess outcomes. Findings will be synthesised narratively, with descriptive

summary statistics presented where appropriate.
1. Introduction
1.1 Rationale

Primates are a key component of tropical biodiversity and play essential ecological roles
across many forest ecosystems, including seed dispersal, nutrient cycling, and the
maintenance of plant community structure (Estrada et al., 2017). Despite their ecological
importance, primates are among the worlds most threatened vertebrate groups, with an
estimated 60% of species facing extinction risk and nearly three-quarters experiencing
population declines (Estrada et al., 2017). Major drivers of these declines include habitat loss,
hunting, illegal trade, and timber extraction (Cardoso et al., 2021; Estrada et al., 2017).
Among these threats, illegal wildlife trade represents a substantial and persistent pressure
(Nijman et al., 2011). Live primates are taken for the pet, tourism, and entertainment
industries, while large numbers are killed annually for wild meat markets (D’Cruze et al.,

2021; El Bizri et al., 2020; Fa et al., 2006, 2015; Ingram et al., 2021). Demand for wild



60
61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

81
82
83
84
85
86
87
88
89
90
91
92

primates has led to unsustainable harvest levels and rapid declines in numerous populations

(Estrada et al., 2017; Rovero et al., 2012).

Central and South America form part of the Neotropical region, which hosts a highly diverse
primate fauna, with approximately 171 species of Platyrrhini (New World monkeys) (Estrada
et al., 2017). The Neotropics are characterized by high biodiversity and widespread human-
wildlife interactions (Wright, 2021). The Neotropical region is also a global hotspot for both
legal and illegal primate trade. Around 75% of the world’s legally exported wild-caught
primates originate from this region (Harrington, 2015), while illegal wildlife trade has been
valued at roughly USD $10 billion annually (Soutar, 2019). Legal trade historically expanded
with the rise of biomedical research, and historical estimates suggest that during the mid-20™"
century approximately 30,000 Amazonian primates (from within South America) were
exported annually for research purposes (RENCTAS, 2000; Torres et al., 2010). Illegal
capture persists despite regulations; for example, howler monkeys (4louatta spp.) are
frequently hunted for meat (Arroyo-Rodriguez & Dias, 2010), and capuchins (Cebus and
Sapajuss spp.) are among the most commonly kept pet primates (Nascimento et al., 2013;
RENCTAS, 2000). Other Neotropical primates, including spider monkeys (Ateles spp.),
woolly monkeys (Lagothrix spp.), sakis (Pithecia spp.), and brown capuchins (Sapajuss pp.)
are also hunted for local subsistence and trade (Aranda-Perez et al., 2015; Nascimento, 2009;
Rickly & Kline, 2021). As the demand for primates in the pet and wild meat trade persists,
increasing numbers of individuals are confiscated by law enforcement agencies and

subsequently transferred to rehabilitation centres.

Rehabilitation of wildlife typically occurs in three stages: rescue, rehabilitation, and release
(Guy et al., 2014). “Rescue” involves the removal of animals from dangerous or harmful
circumstances (Pyke & Szabo, 2018). “Rehabilitation” focuses on restoring physical health,
natural behaviours, and survival skills, a process that varies depending on species and
individual needs (Speiran et al., 2023). “Release”, refers to the release of formerly captive or
confiscated primates into suitable habitats within their historical range (Beck et al., 2007;
Russon, 2008). Releases are sometimes conducted far from rehabilitation facilities to reduce
the risk of animals returning (Konstant & Mittermeier, 1982; Speiran, 2021). There are two
release strategies: (1) soft release, in which animals are maintained near the reintroduction
site prior to release and typically provided with supplemental feeding and protection from
predators to facilitate adjustments to the new environment, and (2) hard release, in which

animals are released immediately at the reintroduction site, generally without post-release
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support (Beck et al., 2007). While rehabilitation and release focus on the preparation of
animals at the individual or group level, reintroduction represents a broader conservation

strategy aimed at restoring species to areas of their historical range.

Globally, species reintroductions have increased in response to accelerating biodiversity loss
(Armstrong & Seddon, 2008). The IUCN (International Union for Conservation of Nature)
Reintroduction Guidelines provide an evidence-based framework developed by conservation
practitioners and researchers to guide best practice in species reintroduction and conservation
translocation programmes. They identify four essential components of effective
reintroduction practice: (1) clear goals, objectives, and monitoring protocols; (2) feasibility
assessments that consider ecological, social, and legal factors; (3) development of release
strategies; and (4) post-release monitoring to evaluate success and inform adaptive
management (IUCN/SSC, 2013). Post-release monitoring is a critical component because it
provides evidence of whether released animals can survive, establish home ranges, integrate
socially, or reproduce (Houser et al., 2011), thereby informing adaptive management and
guiding future reintroduction operations. Technologies such as GPS and radio telemetry are
commonly used in primate ecology (Fuller et al., 2021), offering insights into animals’ post-
release movement, habitat use and behaviour. Monitoring ideally spans at least one full year
after release to capture seasonal variation, resource fluctuations, and social dynamics (Beck
et al., 2007; Guy & Curnoe, 2013). More intensive monitoring is often associated with greater
establishment success (Pottie et al., 2021). Defining “success” in reintroduction remains
challenging. Metrics may include immediate survival, long-term survival, reproduction,
social integration or longer-term measures such as population viability (Britt et al., 2004;
Goossens et al., 2005; King et al., 2012, 2014). Ultimately, success depends on both

establishment and long-term persistence (Pottie et al., 2021).

Although research on primate rehabilitation and release spans multiple species across the
families Aotidae, Atelidae, Cebidae, Callitrichidae, and Pitheciidae, all of which belong to the
Platyrrhines (Konstant & Mittermeier, 1982; Beck, 2018), the existing literature is variable in
terms of species focus, geographic location, rehabilitation approaches and monitoring
methods. Studies differ in the level of detail reported, the duration and type of post-release,
and the criteria used to define success. This heterogeneity makes it difficult to develop an
overall understanding of which approaches are most used, how outcomes are measured across

different species and regions, and which are most successful.
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A scoping review is therefore useful to facilitate mapping the available evidence across a
broad body of literature on both rehabilitation and release practices. It will enable the
identification of key themes in study focus, the mapping of evidence across taxonomic groups
and geographic areas, and the categorisation of commonly used rehabilitation and monitoring
methods, as well as highlighting areas that remain underrepresented in the literature. Our
scoping review aims to clarify how both rehabilitation practices and post-release outcomes
have been assessed in platyrrhine reintroductions, identify factors associated with reported
outcomes, and highlight key gaps and inconsistencies in the existing literature. It will also
explore whether rehabilitation and monitoring approaches vary across species and regions,
and how these differences shape the interpretation and documentation of success in primate

reintroduction efforts.

1.2 Objectives

The aim of this scoping review is to answer the following question: What literature exists on
how post-release outcomes of platyrrhine reintroductions are assessed and monitored, and

which pre- and post-release factors are reported to be associated with reintroduction success?

Specifically, the review will map evidence on:

e Pre-release programme components, including release site selection and assessment
methods (e.g., habitat surveys, food resource assessment, threat evaluation, and spatial or
modelling approaches where reported).

e Monitoring approaches and methodologies used to measure post-release outcomes.

e Post-release outcomes assessed in reintroduced platyrrhine primates, including
behavioural, ecological, demographic, and health-related indicators.

e Post-release programme factors reported to be associated with reintroduction outcomes,

such as management practices, monitoring duration, and intervention strategies.

2. Methods
2.1 Protocol and registration
This protocol was developed in accordance with he Preferred Reporting items for Systematic

Reviews and Meta-Analysis Protocols (PRISMA-P) (Tricco et al., 2018).

2.2 Eligibility criteria
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This scoping review will consider studies involving any platyrrhine primate species that have
undergone rehabilitation and subsequent reintroduction into the wild, including individuals
originating from confiscation, captivity, breeding programmes, or sanctuaries prior to release.
A specific “rescue” phase is not required as an eligibility criterion, as the review aims to

include the full range of situations in which primates have been prepared for release.

The central focus is on evidence surrounding rehabilitation and reintroduction, with particular
attention to post-release outcomes and how they are assessed and monitored. Outcomes of
interest include behavioural, ecological, demographic (including reproductive success), and
health-related measures such as survival and physical condition, as well as foraging
strategies, habitat use, social interactions, movement patterns, and integration into wild or
semi-wild populations. Pre- and post-release programme components, including rehabilitation
approaches and release site selection or assessment methods, will also be mapped where

reported.

Studies published in English, Spanish, and Portuguese will be included, reflecting the
predominant languages of the Neotropics and the common language of international scientific
publications. There will be no restriction on publication year. Studies focusing exclusively on

captive primates not intended for release, or on non-platyrrhine species, will be excluded.

The review will consider studies conducted in captive breeding programmes, rehabilitation
centres, sanctuaries, or release sites within the native range of platyrrhine primates in the
Neotropics. Studies conducted exclusively in laboratory or captive environments without
subsequent release will be excluded. A broad range of study designs will be included,
encompassing observational and analytical studies, experimental and quasi-experimental

studies, systematic reviews, meta-analysis, and relevant grey literature.
2.3 Information sources

The databases to be searched include Web of Science (Core Collection, BIOSIS Citation
Index, SciELO Citation Index), PubMed, CAB Abstracts, and ProQuest Dissertations &
Theses. In addition, grey literature and the reference lists of retrieved articles will be

reviewed to identify any relevant sources not captured in the scoping review.
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All identified citations will be imported into Zotero (version 7.0.27, 2024) for reference
management. Titles and abstracts will be screened using the Rayyan web tool for duplicate

removal and screening (Ouzzani et al., 2016).

2.4 Search

The proposed search strategy is provided in Appendix I.
2.5 Selection of sources of evidence

First screening of records (titles and abstracts) will be conducted by two independent reviewers
using Rayyan web tool (Ouzzani et al., 2016). Screening will be guided by predefined inclusion
criteria and key concepts derived from the review objectives (e.g. rehabilitation, reintroduction,
post-release monitoring, outcomes). Before full screening, a pilot phase will be conducted on
a random sample of records to ensure consistency between reviewers and to refine the
screening instructions if necessary. Records with unclear eligibility will be retained for further

assessment in the full-text screening phase.

The second screening will involve the same two reviewers assessing full texts in detail against
the inclusion criteria. Reasons for exclusion at the full-text stage will be recorded. Full texts
that cannot be retrieved through institutional access will be sought individually. Any
disagreements at any stage will be resolved through discussion or, if necessary, by a third

reviewer.

The study selection process will be fully reported in the final scoping review and presented in

a PRISMA-ScR flow diagram (Tricco et al., 2018).

2.6 Data charting process

Data will be recorded in Microsoft Excel using a data charting table created for this review.
The table will be piloted on a small number of studies and adjusted if needed. Data charting
will be conducted by one reviewer. To ensure accuracy, a proportion of the extracted data will
be checked by a second reviewer, with any differences resolved through discussion between

reviewers.

2.7 Data Items

Data items will be charted using the data charting tool provided in Appendix II. The charted

information will include: 1) author(s); 2) publication type; 3) publication year; 4) language,
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5) country/countries of origin; 6) study aim(s); 7) study design; 8) origin and background of
individuals (e.g. confiscations, captivity, breeding programme); 9) study duration/time
period; 10) species; 11) number of reintroduced individuals; 12) rehabilitation history; 13)
post-release monitoring methodology; and 14) duration of post-release monitoring; 15)
reported outcomes and criteria used to define success; and 16) reported limitations,
challenges, or sources of failure. The data charting tool may be refined during the charting

process, with any deviations reported in the final review.

2.8 Critical appraisal of individual sources of evidence

As the review aims to map the existing literature rather than to assess the quality of individual

studies, no critical appraisal of the included sources of evidence will be undertaken.

2.9 Synthesis of results

The charted data will be summarised in tabular and graphical formats in line with the review
objectives and research questions. A primary table will present the main characteristics of the
included studies, including species, study design, geographic location, rehabilitation
characteristics, and post-release monitoring methods. Additional tables or figures may be
used to illustrate patterns in the literature, such as publication trends over time, geographic

distribution, species studied, and types of monitoring or programme characteristics.

Where appropriate, descriptive statistics will be used to support the presentation of results. A
narrative summary will accompany the tables and figures, explaining how the findings relate
to the review objectives and highlighting key trends and gaps in the literature to inform future

research.
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Appendix I

Search strings



390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

406

407

408

Topic (title, a

bstract, keywords)

(platyrrhin* OR "New World monkey*" OR neotropical primate*
OR atelid* OR cebid* OR callitrichid* OR pitheciid*

OR ateles OR alouatta OR cebus OR sapajus OR callithrix
OR saguinus OR leontopithecus OR saimiri OR pithecia)

AND

Topic (title, abstract, keywords)
(rehabilitation* OR reintroduc* OR releas* OR translocat™
OR "wildlife rehabilitation" OR "post-release")

Appendix 1T
Author(s) | Publication | Year | Language | Country/Location | Study | Species | No.

Type Aim(s) Reintroduced

Individuals

Origin (e.g., Study Rehabilitation | Type of | Pre-release | Post-release Monitoring
confiscation, Duration | History Release | Preparation | Method
captivity,
breeding
programme)
Duration of | Outcome Measures | Reported | Limitations/Challenges | Key Reviewer
Monitoring Success Findings | Notes

Success: yes / no;

e.g., radio collar,
visual; Pre-release
habitat assessment /
modelling: yes/no;
Other metrics:
behavioural,
ecological, social

Type of ID / tracking:




