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ABSTRACT: Assessing conservation status and pursuing applicable management priorities for
marine megafauna across multiple scales pose significant challenges. Because marine turtles exem-
plify these challenges, the IUCN Marine Turtle Specialist Group (MTSG) developed the ‘conserva-
tion priorities portfolio' (CPP) framework in 2011 to evaluate population risk and threats for
regional management units (RMUs). Here, the MTSG has updated the 2011 CPP framework through
an inclusive assessment process. Expert elicitation results involving 145 individuals from 50 coun-
tries suggests that marine turtle conservation status appears to be improving, but significant chal-
lenges remain. Since the previous assessment, long-term abundance trends increased on average,
and threat impact scores improved for nearly twice as many RMUs (53%) as worsened (28 %) (=10%
threshold for changes in numeric scores). While expert-assessed threat impacts have generally
decreased, fisheries bycatch remains the highest scored threat across regions and species. Risk—
threat staus improved for most (54%) RMUs. Over 40% of RMUs were scored as low risk—low
threats, of which 8 were green turtles Chelonia mydas RMUs. Less than 20% of RMUs were scored
as high risk—high threats, of which 4 were leatherback turtles Dermochelys coriacea. Most high
risk—high threats RMUs were in the Pacific Ocean, while most low risk—low threats RMUSs were in
the Atlantic Ocean. Eleven RMUs were evaluated as having critical data needs. Our results —also
provided through an interactive data dashboard — underscore the importance of context-specific
planning to effectively target limited conservation resources. Future assessments should further
prioritize inclusion of under-represented topics, researchers, and regions to better address multi-
faceted conservation challenges.

KEY WORDS: Status assessments - Threat impacts - IUCN Red List - Conservation priority-setting

Endangered species - Marine megafauna

1. INTRODUCTION

For widely distributed, long-lived taxa, establishing
conservation and research priorities at biologically
appropriate population scales can pose significant
challenges (Boyd et al. 2008, Klein et al. 2017). Re-
flecting these challenges, different frameworks are
used at national, regional, and global scales to assess
conservation status and inform priority-setting. In
turn, this can create inconsistencies in conclusions
and prioritization of limited conservation resources.
Further, there is a persistent need for status or threat
assessment frameworks to be recognized by entities
that share management responsibility for highly
migratory taxa that cross geopolitical boundaries
(NMFS et al. 2011, Department of Environment and
Science 2021).

Marine turtles embody the challenges of assessing
conservation status and pursuing broadly applicable
management priorities for marine megafauna (e.g.
elasmobranchs, marine mammals, seabirds) across
multiple scales. Despite including only 7 species, mar-
ine turtles inhabit nearly all oceans from temperate to
tropical latitudes, occupy diverse marine and coastal
habitats, and present intra-specific variation in abun-
dance, trends, reproduction, and demography (Bolten
2003, Bolten et al. 2011, Wallace et al. 2023). Simi-
larly, variation in impacts of threats and environmen-

tal conditions can manifest in differential life histories
and population dynamics across geographic ranges
(Bolten et al. 2011, Seminoff & Wallace 2012, NMFS &
USFWS 2020, Hays et al. 2022). Further, marine turtle
population dynamics are complex, with multiple over-
lapping generations, vast dispersal, and variable mor-
tality of juveniles from natal sites (nesting beaches) to
and among successive developmental habitats that
often host individuals originating from different nest-
ing rookeries, long-distance migrations of adults
between feeding and breeding areas, polygyny and
polyandry, and multi-decadal lifespans distributed
across multi-geopolitical land- and seascapes (Bolten
2003, Bowen & Karl 2007). Therefore, identifying the
appropriate demographic unit and framework for
conservation assessments is challenging.

1.1. Shortcomings of existing
assessment frameworks

Marine turtles are present on various threatened
species lists for differing conservation, management,
or protection purposes at national (including sub-
national) (e.g. US Endangered Species Act, Wild Life
Protection Act 1972 of India) and international scales
(e.g. Protocol concerning Specially Protected Areas
and Wildlife in the Wider Caribbean, IUCN Red List
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of Threatened Species [hereafter IUCN Red List],
Convention for International Trade of Endangered
Species [CITES], Convention on Migratory Species
[CMS]). Their presence on threatened species lists
typically implies that these species should receive
various levels of conservation priority, legal protec-
tion, and public attention (Possingham et al. 2002,
Klein et al. 2017, Valdivia et al. 2019). However,
threatened species lists typically only denote extinc-
tion risk, focus on abundance of adults, and conflate
various types of conservation priorities depending on
the full suite of relevant status and threat criteria (e.g.
Possingham et al. 2002).

For example, the IUCN Red List, the most widely
recognized global extinction risk framework, repre-
sents a comprehensive information source on the
global conservation status of animal, fungi, and plant
species (IUCN 2019). However, only 44 000 (~28 %) of
the approximately 157000 species assessed on the
IUCN Red List are classified in a threatened status cat-
egory (Critically Endangered, Endangered, or Vulner-
able; www.iucnredlist.org). Thus, because its focus is
to identify species (or subpopulations) at imminent
risk of global extinction, the Red List does not address
the wide variation in conservation status of the re-
maining >70% of assessed species, nor does it provide
prescriptive conservation guidance for any species.
Further, while the IUCN Red List permits assessment
of subpopulations below the species level (IUCN
2019), its evaluation criteria do not adequately char-
acterize variation at any population scale in status,
trends, and threats to marine megafauna species to in-
form sound, actionable conservation strategies (Mro-
sovsky 2003, Fowler et al. 2005, Godfrey & Godley
2008, Seminoff & Shanker 2008, Lascelles et al. 2014).

Beyond the frameworks themselves, it is imperative
to synthesize available knowledge and information
from diverse researchers and backgrounds to produce
robust, comprehensive conservation status assess-
ment prioritization for taxa like marine turtles (Maza-
ris et al. 2018). However, doing so is extremely chal-
lenging in practice (Tomasini 2018, Robinson et al.
2022, 2023). Fortunately, knowledge gained from
research on marine turtles has increased greatly in
recent decades with the expanded geographic scales
and enhanced complexity of international research
collaboration networks (Mazaris et al. 2018). These
phenomena have produced comprehensive informa-
tion on certain topics (e.g. nesting ecology and mon-
itoring), species (e.g. green turtles Chelonia mydas
and loggerhead turtles Caretta caretta), life stages
(e.g. adult females, eggs, hatchlings), and threats at
bioregional scales (e.g. leatherback turtles Dermo-

chelys coriacea; Eckert & Hart 2021), while simulta-
neously revealing the persistence of several impor-
tant research gaps among other life stages, habitats,
sexes, and species (Wildermann et al. 2018, Fuentes
et al. 2023, Robinson et al. 2023). Also evident is a
persistent, disproportionately high representation of
researchers and research topics from the Global
North (e.g. North America, Europe; Robinson et al.
2022, Shanker et al. 2023). For these reasons, inclu-
sive initiatives designed to collect and synthesize
knowledge from diverse sources and geographies
would result in more comprehensive assessments and
conservation priorities (Tomasini 2018).

1.2. The IUCN Marine Turtle Specialist Group
‘Burning Issues’ initiative

To address these shortcomings in existing status
assessments, the IUCN Species Survival Commis-
sion's Marine Turtle Specialist Group (MTSGQ)
launched the '‘Burning Issues' (MTSG-BI) workshop
series in 2003 to direct on-the-ground conservation
actions toward the highest priorities. The goal of
MTSG-BI is to cultivate a collaborative space where
MTSG members and an inclusive array of experts
contribute their expertise and unique perspectives to
generate freely available products that inform and
advance conservation strategies.

To address the issue of defining appropriate biolog-
ical scales for marine turtle assessments, the MTSG-
BI developed the concept of the marine turtle
‘regional management unit' (RMU) in 2010 (Wallace
et al. 2010) and updated it in 2023 (Wallace et al.
2023). As described by Wallace et al. (2023), the
globally consistent and biologically relevant RMU
framework defines assemblages of marine turtles
below the level of species but above the level of
genetic stocks (‘management units' or MUs, sensu
Moritz 1994) that share areas critical to life history
requirements such as breeding, foraging, and juve-
nile development. Turtles within RMUs are exposed
to similar drivers of population dynamics (e.g. envi-
ronmental factors, threats) across their overlapping
geographic distributions, which places them on simi-
lar demographic and potentially evolutionary tra-
jectories. RMUs were intended to support holistic
conservation assessments and strategies to reduce
threats to all life stages across geographic scales as
well as to provide the MTSG with a consistent,
globally applicable framework of appropriate targets
for Red List assessments (i.e. subpopulations) (Wal-
lace et al. 2010, Havice et al. 2018).
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Because of aforementioned issues raised by MTSG
members and Red List assessors about the efficacy of
Red List criteria and categories to adequately charac-
terize marine turtle conservation status (Mrosovsky
1997, 2003, Godfrey & Godley 2008, Seminoff &
Shanker 2008, Campbell 2012), the MTSG-BI also
developed a second framework to evaluate the con-
servation status of all marine turtle RMUs using tax-
onomically appropriate criteria and information: the
‘conservation priorities portfolio' (CPP) (Wallace et
al. 2011). This CPP framework is based on standard-
ized criteria defined by MTSG-BI experts to evaluate
risk as well as threat impacts at the RMU scale as
complementary suites of relevant criteria. The result-
ing portfolio provided a globally comprehensive view
of status and data needs for all marine turtle RMUSs,
allowing for finer-scale prioritization exercises that
focus on the relative impacts and feasibility of specific
conservation actions (e.g. Klein et al. 2017).

Since the initial publication of the CPP was in 2011,
new information has become available about marine
turtle status and trends (e.g. Seminoff et al. 2015,
Gaos et al. 2017, Mazaris et al. 2017, Pilcher 2021,
Lopez-Castro et al. 2022), conservation capacity (Bar-
rios-Garrido et al. 2020), and relative impacts of var-
ious threats including fisheries bycatch (e.g. Wallace
et al. 2013, Clarke et al. 2014, Lewison et al. 2014),
direct take (e.g. Humber et al. 2014, Senko et al.
2022), coastal development (e.g. Dimitriadis et al.
2018, Nelson Sella & Fuentes 2019, Hirsch et al. 2022),
pollution (including marine debris, e.g. Schuyler et al.
2016, Stelfox et al. 2016, Senko et al. 2020; inorganic
contaminants, e.g. Cortés-Gomez et al. 2017, Leusch
et al. 2021; oil spills, e.g. Wallace et al. 2020), and cli-
mate change (including habitat loss, e.g. Fuentes et
al. 2013, Lettrich et al. 2020, Patricio et al. 2021). In
addition, comprehensive reviews have highlighted
advances as well as gaps in research and monitoring
tools and efforts to support marine turtle conser-
vation around the world (Rees et al. 2016, Casale et
al. 2018, Mazaris et al. 2018, Wildermann et al. 2018,
Patricio et al. 2021, Robinson et al. 2022, 2023,
Fuentes et al. 2023). Thus, given that more than a
decade has passed since the initial CPP assessments,
the results and implications for conservation require
updates that reflect new information and conserva-
tion efforts.

1.3. Goal and objectives of MTSG-BI7

In 2020, the MTSG convened the seventh Bl initiative
(MTSG-BI7), a collaborative, inclusive, and science-

based initiative designed to improve and update past
outputs. MTSG-BI7 objectives and products included:
(1) guidelines and criteria for delineating Important
Marine Turtle Areas (IMTAs), which consider not
only areas of biological significance to marine turtles
but also culturally significant areas within RMUs
(IMTA Working Group 2021); (2) an update of RMUs
and genetic stocks that incorporated information
from >1000 sources published since 2009 (Wallace et
al. 2023); and (3) an update of the CPP, including the
original risk and threat criteria (Wallace et al. 2011),
along with new criteria such as conservation depen-
dence and conservation capacity.

This paper describes how the CPP framework was
updated through MTSG-BI7 to generate a contempo-
rary 'portfolio’ of marine turtle conservation status
and priorities using the refined RMUs (Wallace et al.
2023) as the basis for assessment. The specific objec-
tives were to:

(1) Provide a robust, global-level assessment that
integrates standardized methodological rigor includ-
ing synthesis of inputs from experts worldwide;

(2) Use the CPP framework to describe patterns of
RMU-level risk, threats, and conservation capacity by
species and region;

(3) Describe the global-level variation in conserva-
tion status and priorities for RMUSs, species, and re-
gions to highlight context-specific conservation and
research needs; and

(4) Compare current results with those from the
previous assessment (Wallace et al. 2011) to describe
changes in conservation status and identify specific
criteria that influence observed changes within and
among RMUs.

2. METHODS

The original plan for updating the CPP frame-
work was to convene an in-person workshop in 2020
of the MTSG-BI7 working group to efficiently gener-
ate and incorporate revisions, similar to the process
used to develop RMUs and the CPP initially (Wallace
etal. 2011). When the COVID-19 pandemic rendered
such in-person meetings impossible, the MTSG-BI7
organizers (co-authors A. N. Bandimere, P. Casale,
A. DiMatteo, B. J. Hurley, B. J. Hutchinson, R. B.
Mast, S. M. Maxwell, Z. A. Posnik, I. Rodriguez, B.
P. Wallace) developed a fully online process to
engage experts from around the world in a prolonged,
inclusive assessment. Participants who contributed to
the assessment were invited to be co-authors of the
present paper.



‘Wallace et al.: Global marine turtle conservation priorities 251

2.1. Initial assessment process

The original 2011 CPP framework was structured
into 2 groups, or 'matrices’, of criteria: (1) risk, i.e.
demographic viability (e.g. abundance, short- and
long-term trends, rookery vulnerability, and genetic
diversity); and (2) threats, i.e. population-level im-
pacts of various threats (e.g. fisheries bycatch, direct
take, coastal development, pollution, and climate
change) (Table S1 in Supplement 1 at www.int-res.
com/articles/suppl/n056p247_suppl.pdf; all table,
text, and figure call-outs). Thus, the CPP provided the
relative risk and threat status for each RMU and high-
lighted data needs (Wallace et al. 2011).

As a first step toward updating the CPP, MTSG-BI?
organizers distributed an initial online survey to all
MTSG members (~300 individuals from > 100 countries)
in March 2020 about how to improve and update RMUs
and the CPP, requesting general suggestions and ideas
with an emphasis on applications to conservation and
research efforts (for details about the RMU update pro-
cess and results, see Wallace et al. 2023). A later survey
(September—October 2022) focused on how to improve
the CPP framework by adjusting, adding, or eliminating
criteria. MTSG-BI7 organizers then incorporated feed-
back from survey respondents and distributed sug-
gested updates to criteria for further comments from
October to December 2022. Based on MTSG member
recommendations and inspired by the Conservation
and Enforcement Capacity index (CECi; Barrios-
Garrido et al. 2020), a third set of criteria to complement
risk and threats, namely 'conservation capacity' (see
Section 2.2.3 for criteria definitions), was developed to
evaluate existing capacity for implementing conserva-
tion actions within the geographic range of each RMU.
Updated criteria definitions are provided in detail in
the following sections and in Text S1 and Table S1.

To ensure prompt and focused feedback on each
step of the assessment process, the MTSG-BI organ-
izers engaged a small group of co-authors (H. Barrios-
Garrido, K. A. Bjorndal, S. A. Ceriani, M. M. Early
Capistran, A. D. Phillott, N. J. Pilcher). These advisors
participated in all steps described below as full partici-
pants but also provided detailed advice about proce-
dures (e.g. authorship guidelines, structure of and
process for assessment forms) and edits to materials
shared with the broader group.

2.2. Criteria definitions

The updated CPP framework includes the same 5
risk and 5 threat criteria as the 2011 version, as well as

the new conservation capacity criteria (all criteria
described in detail below and in Table S1). All criteria
were evaluated on a semi-quantitative numeric scale
from 1 to 3 (with increments of 0.5), where 1 corre-
sponds to 'best' conditions, i.e. low risk, low threats,
and high conservation capacity, and 3 corresponds to
‘worst' conditions, i.e. high risk, high threats, and low
conservation capacity. To visually summarize criteria
scores on this 1 to 3 scale, we defined 'low' <1.8,
'moderate’ >1.8 to < 2.2 and 'high' >2.2 (Figs S1—S3
in Supplement 1). If insufficient information was
available to provide a numeric score for a given crite-
rion, it was scored as data deficient (DD). For com-
plete criteria definitions and instructions to assessors,
see Table S1.

2.2.1. Risk criteria

Risk criteria evaluated indices of demographic vi-
ability that affect the resilience of a RMU to negative
impacts. For example, RMUs with high abundance, in-
creasing abundance trends, and high genetic diversity
would be more resilient to impacts of threats than
RMUs with low abundance and negative trends. Risk
criteria and definitions were as follows:

e Abundance: annual average number of nesting
females, according to species-specific abundance
bins (Table S1). Differences in abundance bins reflect
variation among species in relative abundance, such
as the enormous mass nesting rookeries of Lepidoche-
lys spp. (Wallace et al. 2011). Where multiple nesting
rookeries were included within RMUs, we summed
available abundance values and assigned the RMU a
score based on the cumulative abundance

e Short-term trend: abundance trend over the last
=10 yr (consistent with time-series data sets used in
marine turtle Red List assessments). For a trend to
be considered increasing or decreasing, confidence
intervals (if available) around trend estimates could
not include zero

e Long-term trend: abundance trend for at least 1
generation but could include historical abundance
values >1 generation in the past. Generation length
was defined according to IUCN Red List guidelines
(IUCN 2019) as the average age of adults of the cur-
rent cohort of newborn individuals of the assessed
population, which, for marine turtles, is generally
=30 yr. For a trend to be considered increasing or
decreasing, confidence intervals (if available) around
trend estimates could not include zero

e Rookery vulnerability: the likelihood of loss of
functional rookeries (nesting sites) that would pre-
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vent recovery based on the number and distribution
of rookeries within a RMU

* Genetic diversity: the number of known or inferred
genetic stocks from species-specific patterns of
genetic distinctiveness among rookeries based on
analyses of mitochondrial DNA (i.e. MUs sensu
Moritz 1994) within a RMU.

2.2.2. Threat impact scores

Threat impact criteria evaluated the relative
impacts of threats in terms of the magnitude of mor-
tality relative to overall RMU abundance in terms of
adult equivalents (sensu Conant et al. 2009). Thus,
higher impacts were assigned to threats that result
in mortality of more late-stage than early-stage indi-
viduals (and vice versa). Quantitative analyses (e.g.
matrix population modeling) were not used to derive
numerical conversions between adult equivalents and
non-adult life stages because data required for such
analyses are typically unavailable for most RMUs, but
this concept was to be considered when evaluating
the relative magnitude of the impacts of each threat
category. Assessors were instructed to evaluate each
threat category separately, but threat scores were
made consistent across threat categories within each
RMU. That is, if fisheries bycatch and pollution were
each scored 'high' impact, that would mean that both
bycatch and pollution caused mortality of similar
magnitude in the numbers of turtles and life stages
affected. In the absence of rigorously quantified
threat impacts, assessors were encouraged to provide
a score based on their expert understanding of im-
pacts (with appropriate justification and citations).
Although sublethal effects of threats are important,
mortality was used as the metric because it was more
straightforward to evaluate and compare relative
impacts within and among threats at RMU scales. It is
important to note that threat impacts were assessed
based on expert perceptions, not direct quantifica-
tion or numerical estimates of mortality.

For each threat not scored as 'high', assessors eval-
uated ‘conservation dependence', which describes
the extent to which threat impacts are reduced due to
conservation efforts, such that if conservation efforts
were reduced or eliminated, the threat impact would
increase. Conservation dependence was not required
to be evaluated for threat criteria scored as 'high’
because enhanced conservation actions are self-
evidently needed to reduce impacts. Conservation
dependence was a new addition to the updated CPP
framework based on MTSG member feedback.

Threat criteria and definitions, at the RMU level,
were as follows (see Table S1 for more details):

e Fishery bycatch interactions: mortality caused by
incidental capture (bycatch) in fishing gears

* Direct take: mortality caused by legal and illegal
take, including direct utilization of turtles, eggs, or
other derived products for human use (e.g. consump-
tion, trade, commercial products)

* Coastal development: mortality caused by human-
induced alteration of coastal environments such as
construction, dredging, beach modification, artificial
lighting, vessel traffic, etc.

e Pollution: mortality caused by marine pollution
and debris that affect marine turtles through inges-
tion or entanglement, adverse toxicological/physio-
logical effects, or other mechanism(s)

¢ Climate change: mortality caused by climate
change effects on marine turtles and their habitats,
including but not limited to impacts on nesting
beaches (e.g. increasing sand temperatures on nest-
ing beaches affecting hatchling production, em-
bryonic death, hatching success, and hatchling sex
ratios; loss or inundation of nesting habitat due to sea
level rise and increased frequency of high intensity
storms). Assessors focused on evidence of ongoing
climate-related impacts, with preference for empiri-
cal observations over projected, predicted, or in-
ferred impacts

e Other: mortality caused by other threats not
listed above, such as indirect human actions (e.g.
feral or introduced animal predation on turtles, eggs,
or hatchlings), disease and health risks (e.g. toxins pro-
duced by harmful algal blooms and/or cyanobacteria,
fibropapillomatosis), and loss of offshore juvenile
development habitats (e.g. sargassum harvesting).
Because no threat from this category was scored as
‘high' impacts for any RMU, we do not summarize these
results herein. However, the complete assessment re-
sults are included in Supplement 2 at www.int-res.
com/articles/suppl/n056p247_supp2.xIsx.

2.2.3. Conservation capacity

Conservation capacity evaluates status of enabling
conditions for and/or obstacles to marine turtle con-
servation. These criteria were evaluated qualitatively
through the lens of on-the-ground, in-country capac-
ity to implement conservation actions.

Conservation capacity criteria and definitions are
summarized as follows:

* Socio-economic indicators: based on the CECi
framework (Barrios-Garrido et al. 2020), this criterion
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combined the United Nations Development Pro-
gramme's Human Development Index (UNDP HDI,
https://hdr.undp.org/data-center/human-develop
ment-index) and the Global Economic Index (United
Nations 2023), rescaled to the same 1 to 3 scale as
other criteria in this study. This was calculated by the
MTSG-BI7 organizers for the updated RMUs

* Enforcement capacity of formalized protection
framework: legal protections afforded by national
and/or international laws, treaties, conventions, and
other instruments, or community-based protection/
management of marine turtles

e Resource availability: extent to which resources
are available and stable to support conservation of
marine turtles and habitats. Primarily refers to fund-
ing, but also materials and equipment to implement
conservation actions

e Coordination capacity: degree to which govern-
ment, non-governmental organizations, academia,
private sector, communities, and other actors partici-
pate in functioning network(s) and are working
together toward shared conservation goals

e Expertise/technical capacity: individuals and
organizations present and capable of providing ex-
pert-level knowledge and information —not limited
to Western scientific knowledge generation and
communication —and included/engaged appropri-
ately by decision-makers.

2.2.4. Data uncertainty index

Data uncertainty scores were calculated for risk and
threat criteria following Wallace et al. (2011) by com-
bining data quality scores and number of criteria
scored as DD. Data uncertainty was not evaluated for
conservation capacity criteria because these were
evaluated qualitatively by assessors. Assessors were
asked to score 'data quality' by evaluating the amount
and type of information available to score each risk
and threat impact criterion. The overall data uncer-
tainty score was the sum of (1) the data quality score
(0 to 1 scale) and (2) the number of DD scores divided
by the total number of criteria (0 to 1 scale). Thus, the
data uncertainty score could be between 0 (lowest
uncertainty) and 2 (highest uncertainty). Following
the previous CPP (Wallace et al. 2011), the numeric
scale used for data uncertainty translated to relative
size of error bars around scores. Thus, a lower data
uncertainty value would be represented by narrower
error bars. RMUs were classified as ‘critical data
needs' in 3 different ways: (1) >1 data uncertainty
score, (2) =2 risk criteria scored DD, or (3) =3 threat

criteria scored DD. Sources used to score criteria in
this process are included in the bibliography
(Text S2). Data quality scores and definitions were as
follows:

* 0 (high quality): extensive publications and other
resources (e.g. peer-reviewed publications, some grey
literature sources such as government-issued tech-
nical reports, end-project reports, International Sea
Turtle Symposium and other conference abstracts,
State of the World's Sea Turtles Reports [www.seatur-
tlestatus.org/reports]) covering >50% of RMU pop-
ulation abundance, on both long-term monitoring of
nesting populations and some in-water work (e.g.
mark—recapture studies, satellite telemetry)

* 0.5 (medium quality): combination of grey litera-
ture sources and some peer-reviewed publications
(i.e. <50% of RMU population abundance covered;
incomplete spatiotemporal coverage of RMU), at a
minimum monitoring of nesting populations

¢ 1 (low quality): grey literature, unpublished data/
personal communications; no peer-reviewed publica-
tions specifically providing information on the crite-
rion in question;

* DD: not enough information to assign a score.

2.3. Assessment process based on expert elicitation

With criteria defined, the MTSG-BI7 organizers
developed a fillable, online form to facilitate assess-
ments by experts. Participants then evaluated the
updated 2023 RMUs with which they were most famil-
iar. We first sent the online form in December 2022 to
a subset of ~80 MTSG members and other experts
who (1) had participated in the previous CPP assess-
ments, (2) had been actively involved in MTSG
efforts (e.g. Red List assessments, MTSG Regional
Reports, previous MTSG-BI initiatives), (3) were
MTSG regional vice-chairs, or (4) had specialized
expertise relevant for specific criteria. Subsequently,
additional experts were then invited by MTSG-BI?
organizers and assessors to provide assessments or
join assessment teams to ensure comprehensive re-
gional and subject-matter coverage across all assess-
ments and RMUs. In this way, the process remained
open for participation, regardless of whether individ-
uals had been invited originally by MTSG-BI7 organ-
izers. We also provided the assessment form as a PDF
and accompanying Excel spreadsheet to facilitate the
completion of assessments by assessors who pre-
ferred that format or who had unreliable internet con-
nections. We also shared with assessors a 'frequently
asked questions' document to clarify instructions and
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key points about the assessment, authorship guide-
lines, and a bibliography of publications that sup-
ported criteria evaluation (Text S2).

Our target was to receive at least 1 assessment for
all RMU s for all species except for the flatback turtle
Natator depressus, which was not assessed here
because new RMUs were not developed for this spe-
cies (see Wallace et al. 2023 for details) (updated
RMUs are presented in Table S2). To accomplish this,
the prolonged assessment period was extended from
April to October 2023. Initially, we expected assess-
ments to be completed by individuals filling out the
online form (or the Excel version). However, because
some assessors preferred to form groups to ensure
comprehensive, collective expertise among criteria
within an assessment, group assessments were also
accepted. The experts who participated in assess-
ments were generally biologists whose technical ex-
pertise about specific data types, species, and regions
aligned with the goal of evaluating the risk, threats,
and conservation capacity criteria defined above. Thus,
each expert's input was weighted equally. Overall, our
methods were similar to expert elicitation or key
informant approaches (Martin et al. 2012, Crandall et
al. 2018, Wildermann et al. 2018).

Overall, 145 individuals participated in this initia-
tive and are listed as co-authors; 133 individuals con-
tributed to at least 1 assessment or to analyses, and
the remainder contributed to developing the manu-
script or as MTSG-BI7 organizers, providing overall
coordination and technical expertise. Participants
represented 50 different countries and territories, and
46 % of participants were from countries classified as
Very High on the HDI. For comparison, at the time of
this initiative, there were 319 MTSG members repre-
senting 108 different countries and territories, and
51% of members were from countries classified as

Very High HDI countries (Table 1). We acknowledge
that, despite substantial efforts to make the review as
inclusive and accessible as possible through regular
email reminders inviting participation, open invita-
tions for assessors to invite other colleagues, allowing
multiple methods for performing assessments, and
an extended assessment period, the pool of experts
who ultimately provided input (see author list and
acknowledgements) may not comprehensively reflect
the diverse technical, cultural, or geographical ex-
pertise among the full MTSG membership (see https://
www.iucn-mtsg.org/members) and the broader mar-
ine turtle conservation community. This could have
resulted in disproportionate contributions of expert-
ise from some regions and countries.

2.4. Consistency review

Once all assessments were submitted, subject-
matter experts among the co-authors volunteered to
review individual criteria across all RMUs to ensure
consistency in how criteria were assessed and to high-
light discrepancies among assessments for each RMU
and criterion. Although some variation in scoring
among assessments of the same RMU was expected,
reflecting differences among assessors, this step was
intended to ensure consistency of methods used
across all assessments. Participants with specialized
expertise reviewed scores within a specific criterion
(all scores for fisheries bycatch, or all scores for
genetic diversity, etc.) with the following aims: (1) to
highlight any factual errors (e.g. incorrect number
of genetic stocks, under- or over-estimate of threat
impacts); (2) to identify cases, particularly for RMUs
with multiple assessments, where assessors might
have interpreted and evaluated criteria differently

Table 1. Representation among participants (co-authors) of the present assessment in terms of country of primary affiliation,

compared with representation among members of the [IUCN Marine Turtle Specialist Group. Countries were classified by the

United Nations Development Programme's Human Development Index (UNDP HDI; https://hdr.undp.org/data-center/

human-development-index). NA: countries for which HDI could not be calculated, or dependent territories that are part of a
sovereign country (e.g. French Overseas Territories, Caribbean Netherlands)

UNDP HDI Present assessment IUCN Marine Turtle Specialist Group
Category Number of Number of % of Number of Number of % of
countries represented participants participants  countries represented members members

Very High 20 67 46.2 33 161 50.5
High 12 38 26.2 25 66 20.7
Medium 15 10.3 19 50 15.7
Low 6 14 9.7 10 11 3.4
NA 3 11 7.6 21 31 9.7
Sum 50 145 100.0 108 319 100.0
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when scoring the same criterion; and (3) to ensure
consistency in how relative impacts of threats were
evaluated. Reviewers were also asked to review refer-
ences associated with individual scores and suggest
additional references that would result in a score
change.

After the consistency review, comments were com-
piled and shared with assessors for potential revisions
of scores. If assessors agreed with a proposed change,
the change was made. If assessors disagreed with any
proposed changes, MTSG-BI7 organizers facilitated
discussions between assessors and reviewers to make
a group decision about how to proceed. If assessors
did not respond, MTSG-BI7 organizers made a final
decision about whether to change a score based on
reviewer comments and references provided. This
consistency review process, including resolution of
issues highlighted by reviewers, occurred between
August and December 2023, after which the data set
was considered finalized.

When different scores were provided for the same
criterion for the same RMU, including at least one DD
score, the DD score was not counted in the overall
numerical score for that RMU + criterion combination.
In this case, an additional score of 1 was added to the
calculation of the data quality score for each DD crit-
erion. If only DD scores were assessed for a given
RMU + criterion, the data quality score was also DD.

Overall, 16.8% of risk and threat criteria scores
and 8.7 % of data quality scores required adjustment
(see Supplement 2). Scores often required adjust-
ments because they failed to include all available
documentation, thus creating discrepancies with as-
sessments that more thoroughly reviewed available
information. More risk criteria scores (26.0%) required
adjustment than threat criteria scores (7.5%), likely
because risk criteria were defined using more quanti-
tative thresholds (e.g. abundance bins, number of
genetic stocks) toward which scores supported by
insufficient references could be adjusted. In several
cases, for example, assessments for a given RMU
that had been performed by individual assessors all
required adjustments toward a ‘correct’ score.

2.5. Data analyses

The updated CPP assessment process evaluated
marine turtle risk criteria and population-level im-
pacts of threats, first separately and then together as
complementary suites of relevant criteria, along with
considerations of existing conservation capacity.
This approach generated a comprehensive view of the

status of all RMUs globally, with no particular status
results receiving a priori emphasis (Fig. 1).

We calculated single, average values for each crite-
rion for a given RMU by weighting criteria scores by
the number of assessors contributing to each assess-
ment (Supplement 2). This approach assumed that
scores on group assessments reflected the consensus
opinion shared by all group members. In this way, a
criterion score from an assessment by 5 assessors was
weighted 5 times more than an assessment by a single
assessor.

To facilitate comparisons in conservation status
between the 2011 CPP assessment (Wallace et al.
2011) and the current assessment, we averaged the
2011 scores for each of the previous RMUs now rep-
resented by the updated RMUs (Wallace et al. 2023),
where necessary. The exception to this re-calcula-
tion was for abundance, for which we either retained
the highest abundance category among the previous
RMUs in the new, combined RMUs, or, where neces-
sary, adjusted the abundance bin to reflect the
higher, combined abundance. In Section 3, we high-
light criteria values as ‘improved' or ‘worsened’
since the first assessment if the score increased or
decreased by >10%. Following Wallace et al. (2011),
we then plotted the average of scores for threat crite-
ria against the average of scores for risk criteria for
each RMU, where each axis was on a scale of low to
high (1 to 3). Scores fell within 1 of 4 quadrants that
corresponded to 4 portfolio categories: (1) high
risk—high threats; (2) high risk—low threats; (3) low
risk—low threats; (4) low risk—high threats (Fig. 1). If
an RMU fell on the border between 2 categories
(moderate score = 2), we applied a precautionary
approach and assigned it to the higher-risk or
higher-threat category.

2.6. User-friendly data dashboard

To facilitate the ability of users to focus on results
and priorities most relevant to the scale of their
conservation and research activities, we developed
a dynamic data dashboard (https://www.seaturtle
status.org/cpp-dashboard) that allows users to inter-
act with the CPP results and produce customized
views of results. For example, users can generate
region-specific, species-specific, or criteria-specific
views of the CPP results, depending on their needs
and intended audiences. The data dashboard is in-
tended to provide a wide range of stakeholders with
an intuitive, easily accessible platform to interact
with CPP results. With respect to the data dashboard
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Conservation Priorities Portfolio (CPP) approach to setting priorities for marine turtles
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b 1
1) Evaluate Risk and Threats criteria separately § !
1
7]
RISK CRITERIA THREAT CRITERIA 2) Consider % | Low risk /High threats : High risk / High threats
Abundance Bycatch Risk and o H
Long-term trend Direct take Threats = '
Short-term trend +|  Coastal development togeth !
r | Jleeee e e e e e e e e e e
Genetic diversity Pollution L = H
Rookery vulnerability Climate change —— § '
Conservation Dependency of .E’ Low risk / Low threats |i|High risk / Low threats
l threats scores , g 1
o :
Supported by Data Reliability Scores: 2 '
Types and amounts of available information associated with each score| = !
- — Risk Score
increasing risk
5) Update assessment . .
) Up ﬂS} Consider capacity context
DIFFERENT STATUS CATEGORIES, CRITERIA VALUES CONSERX‘F\‘TI_'I%'F"SAPAC'TY

= DIFFERENT PRIORITIES
= least endangered; safeguard conservation gains

LI VATEGIEELE = improve population viability

Low risk / High threats = focus on threat reduction
SIFREEFAIFIELEELE = most endangered; urgent interventions needed

&

4) Develop portfolio of
conservation priorities

Socio-economic status
Enforcement capacity
Resource availability
Coordination capacity

Expertise/Technical capacity

Fig. 1. Process (steps numbered and in blue font) for conservation priority portfolio (CPP) assessments that consider (1) biolog-

ical (demographic risk or viability) criteria and (2) threat impacts, as well as (3) conservation capacity criteria, to generate a

‘portfolio’ of conservation priorities for marine turtle regional management units (RMUs). This process allows identification of

individual criteria as well as characterization of general status categories that warrant development of targeted conservation
efforts to address '‘population’-specific priorities

and the results overall, within-RMU variation in the
criteria assessed are not necessarily reflected in
RMU-scale criteria scores.

2.7. Caveats when comparing the 2011 and 2024
assessment results

By updating the existing CPP framework, we hoped
to facilitate comparisons between results of the 2011
assessment and the present assessment, performed
more than a decade apart. However, we acknowledge
some important differences between previous and
present assessments that warrant consideration when
comparing results. For example, because the COVID-
19 pandemic prevented us from convening an in-
person workshop to discuss and achieve consensus
about criteria definitions and scores in real-time as in
the previous assessment (Wallace et al. 2011), MTSG-
BI7 organizers invested extensive efforts in (1) devel-
oping, disseminating, and emphasizing clear criteria
definitions (see Section 2.3); and (2) providing a ded-
icated review period to ensure consistency in how
criteria were defined and scored within and among
RMUs (see Section 2.5).

To further promote consistency and thus facilitate
comparisons between the results of the 2011 CPP

assessment and the present assessment, colleagues
who participated in the development of the original
CPP framework were invited to participate in this
update. However, the difference in assessment for-
mats led to unavoidable differences in the 2 groups of
participants in the respective assessments. For exam-
ple, while 31 individuals (representing 13 countries)
participated in the 2011 CPP assessment, 17 of whom
also participated in the present assessment, 128 indi-
viduals contributed only to the present CPP assess-
ment (n = 145 total participants representing 50
countries and territories). Despite this discrepancy,
we consider the substantial increase in participation
and representation to be a clear benefit to the present
assessment.

There are other reasons why comparisons between
2011 and 2024 assessments have merit despite the
methodological differences. First, while long-term
monitoring of marine turtle populations typically
relies on standard data collection protocols to pro-
mote consistency over time, there are inevitable vari-
ations in such projects, including changes in data col-
lection tools and techniques, and, of course, in the
people performing the monitoring. This issue is cer-
tainly true for Red List assessments that rely on calcu-
lating a percent change between 'past’ and ‘present’
abundance estimates, which typically span several
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decades (IUCN 2019), during which people and pro-
tocols typically change (Seminoff & Shanker 2008).
Second, updates to the criteria in the present assess-
ment did not substantially change the criteria them-
selves in general, nor the information used to inter-
pret them, with the possible exceptions of rookery
vulnerability and genetic diversity (Table S1 provides
a comparison of criteria definitions from the 2011 and
present assessments). Instead, the more detailed crit-
eria definitions provided in the present assessment
added clarity to a completely virtual/remote assess-
ment team that was made in real-time, in-person dur-
ing the 2011 assessment. Thus, we are confident that
comparisons of results between the previous and cur-
rent assessments are valid, but they should be inter-
preted with these caveats in mind.

3. RESULTS

All 48 RMUs were assessed at least once and by
at least 1 assessor. On average, 4 assessors contrib-
uted to each assessment (range: 1—13 assessors), and
each RMU had 2 assessments (range 1—9 assess-
ments) with 7 assessors contributing (range: 1—28
assessors). Overall, 133 individuals contributed to a
total of 103 assessments (Supplement 2).

3.1. Risk, threat, and conservation capacity scores
among species and RMUs

Across all RMUs, average risk, threat, and conser-
vation capacity scores were <2 (moderate or lower)
(Table 2; Table S3, Figs. S1—S3). The sole Kemp's rid-
ley Lepidochelys kempii RMU had the highest spe-
cies-level risk score, while risk and threat scores for
leatherbacks were the highest among species with

multiple RMUs. Further, leatherbacks had the high-
est combined scores across all 3 categories and were
the only species with scores > 2 for 2 sets of criteria
(risk and conservation capacity) and nearly had the
highest scores for the third set of criteria (threats)
(Table 2; Table S3). Data uncertainty scores were gen-
erally higher for threat criteria than for risk criteria.

3.1.1. Individual criteria scores among species
and RMUs

Across all species, the criterion with the lowest risk
score was abundance, while the highest risk score was
for rookery vulnerability. The threat with the lowest
expert-assessed impact score overall was pollution,
and the highest was bycatch. The highest conservation
capacity (lowest numeric score) was for expertise/
technical capacity, while the lowest capacity score
(highest numeric score) was for socio-economic status.
The only criteria scored >2 were rookery vulnerabil-
ity for risk, bycatch for threats, and socio-economic
status for conservation capacity (Table 3).

All species except olive ridleys L. olivacea had at
least 1 risk criterion >2, while leatherbacks were the
only species with all risk scores >2. Similarly, all spe-
cies had at least 1 threat score >2, and the highest
threat score overall was bycatch for leatherbacks. As
with risk and threats, all species had at least 1 con-
servation capacity score =2, and leatherbacks and
hawksbills Eretmochelys imbricata had 3 scores each
>2 (Table 3). Pollution (n = 14) and climate change
(n = 13) were scored DD for more RMUs than any
other criterion (Table 3; Table S3).

Across RMUs, there were no statistically significant
relationships (Kendall's Tau-b, p > 0.05) between
overall average threat scores and their corresponding
average conservation dependence scores. However,

Table 2. Summary of risk, threat, and conservation capacity scores by species (1 = best, 3 = worst). Data uncertainty scores (in
parentheses) for risk and threat criteria ranged from 0 (low) to 2 (high). Conservation capacity criteria were evaluated qual-
itatively, without documenting references, and thus did not have data uncertainty scores. RMUs: regional management units

Species Number of Risk score Threat score Conservation
RMUs (uncertainty) (uncertainty) capacity score
Caretta caretta 10 2.05 (0.37) 1.75 (0.70) 1.82
Chelonia mydas 11 1.66 (0.30) 1.72 (0.62) 1.81
Dermochelys coriacea 7 2.29 (0.29) 1.90 (0.85) 2.07
Eretmochelys imbricata 13 2.06 (0.59) 1.65 (0.87) 1.91
Lepidochelys kempii 1 2.56 (0.26) 1.67 (0.43) 1.56
Lepidochelys olivacea 6 1.71 (0.54) 1.92 (0.88) 1.99
Overall average score 1.96 (0.42) 1.76 (0.77) 1.89
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worst). Conservation de-

pendence describes the extent to which threat impacts are reduced due to conservation efforts, such that if conservation efforts were reduced or eliminated, the threat

Table 3. Risk, threats, and conservation capacity scores by species and averaged across all regional management units (RMUs) (1 = best, 3
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climate change threat scores increased significantly
(Kendall's Tau-b = 0.33, p = 0.03) with their corre-
sponding conservation dependence scores, perhaps
indicating that assessors evaluated dependence as
increasing with perceived impacts of threats. There
were no other statistically significant correlations
between conservation dependence and any other
individual threat score among RMUs.

3.1.2. Risk—threat categories

Twenty-four RMUs were scored as high risk
(Fig. S1), while 14 were scored as high threats (i.e.
threat score = 2) (Fig. S2). There was no significant re-
lationship between risk—threat category and conser-
vation capacity, although average conservation ca-
pacity scores (>2) were poorer for high threat RMUs
than those of low threat RMUs (<1.9) (Table S4).

Nineteen of 48 RMUs were scored low risk—low
threats, 5 as low risk—high threats, 14 as high risk—
low threats, and 9 as high risk—high threats (Figs. 2 &
3, Table 4; Fig. S4, Table S5). One RMU, northeast
Indian Ocean hawksbills, was not placed in a risk—
threat category due to =3 threats scored as DD.

Of the high risk—high threats RMUs, 4 were leather-
backs, 3 loggerheads, 1 green turtle, and 1 hawksbill
(Table 4). Among the 19 low risk—low threats RMUSs,
8 were green turtles, 4 loggerheads, 4 hawksbills, and
3 olive ridleys (Fig. 3; Tables S4 & S5). No leatherback
RMUs were scored low risk—low threats. Nine RMUs
had risk and threats scores <1.75, indicating especially
high demographic viability and relatively low threats
impacts (Table 4). Of these especially low risk—low
threats RMUSs, 3 were green turtles, 3 were hawksbills,
2 were loggerheads, and 1 was an olive ridley.

Eleven RMUs were classified as having ‘critical
data needs' due to =2 DDs for risk and/or =3 DDs for
threat criteria and/or high data uncertainty scores
(Fig. 2, Table 4; Table S6).

3.2. Regional comparisons

Pacific RMUs had the highest average risk and threats
scores and the poorest conservation capacity scores
(Table 5; Tables S7—S9, Figs. S1—S3). Atlantic RMUs
had the lowest (highest confidence) data uncertainty
scores, and Indian Ocean RMUs had the highest (lowest
confidence) data uncertainty scores. Overall and by
ocean basin, data uncertainty associated with risk
criteria was higher than data uncertainty associated
with threat scores (Table 5; Tables S7—S9).
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Fig. 2. Risk versus threat scores (data uncertainty scores for risk scores and threat scores shown as horizontal and vertical
bars, respectively; rescaled to visualize on the same scale as risk and threat scores) by species, 2024 (1 = best, 3 = worst). See
Figs. 3 & 4 for comparison with 2011 status for all regional management units (RMUs). Loggerhead Caretta caretta RMUs: 1 —
Northwest Atlantic, 2 — Southwest Atlantic, 3 — Northeast Atlantic, 4 — Mediterranean, 5 — Northwest Indian, 6 — Southwest
Indian, 7 — Northeast Indian (assumed), 8 — Southeast Indian, 9 — North Pacific, 10 — South Pacific; green turtle Chelonia
mydas RMUs: 11 — North Atlantic, 12 — South Atlantic, 13 — Mediterranean, 14 — Northwest Indian, 15 — Southwest In-
dian, 16 — East Indian and Southeast Asia, 17 — Southwest Pacific, 18 — North Central Pacific, 19 — West Central Pacific,
20 — South Central Pacific, 21 — East Pacific; leatherback Dermochelys coriacea RMUs: 22 — Northwest Atlantic, 23 — South-
west Atlantic, 24 — Southeast Atlantic, 25 — Southwest Indian, 26 — Northeast Indian, 27 — West Pacific, 28 — East Pacific;
hawksbill Eretmochelys imbricata RMUs: 29 — Northwest Atlantic, 30 — Southwest Atlantic, 31 — East Atlantic, 32 — North-
west Indian (assumed), 33 — Southwest Indian, 34 — Northeast Indian (assumed), 35 — Southeast Indian (assumed), 36 —
Southeast Asia, 37 — Southwest Pacific, 38 — North Central Pacific, 39 — West Central Pacific, 40 — South Central Pacific,
41 — East Pacific; Kemp'sridley Lepidochelys kempii RMU: 42 — Northwest Atlantic; olive ridley L. olivacea RMUs: 43 — West
Atlantic, 44 — East Atlantic, 45 — West Indian, 46 — Northeast Indian, 47 — West Pacific, 48 — East Pacific

diversity scores—representing numbers of genetic
stocks—were higher risk for Indian Ocean RMUs
(2.25) than Atlantic (1.64) and Pacific Ocean RMUs

3.2.1. Individual risk, threats, and conservation
capacity scores by region

Average abundance scores were moderate or low
risk (<2) across ocean basins (Table S7). Average
long-term trends (2.10) and short-term trends (2.18)
were declining overall for Pacific Ocean RMUs; long-
term trends were declining (2.13), while short-term
trends were increasing (1.93) among Indian Ocean
RMUs; and both long-term (1.60) and short-term
(1.78) trends were increasing among Atlantic Ocean
RMUs. Rookery vulnerability was high risk among
RMU s in the Atlantic (2.17) and Pacific Oceans (2.47),
and lower risk (1.76) in the Indian Ocean. Genetic

(1.80) (Table S7). A lack of genetic information from
the Indian Ocean RMUs may explain the compara-
tively low genetic diversity scores.

Threat scores were highest for Pacific Ocean RMUs,
and lowest for Atlantic Ocean RMUs (Table S8). Across
all regions, bycatch scores indicated moderate to high
impacts (2.16) while direct take and coastal develop-
ment scores reflected moderate to low impacts (1.65
and 1.54, respectively). Pollution (2.08) and climate
change (2.37) were moderate to high impacts for Paci-
fic Ocean RMUs, but moderate to low for Atlantic (pol-
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Table 4. Regional management units (RMUs) with highest and lowest risk and threat scores and those with critical data needs

in 2024

High risk—high threats RMUs
(both risk and threats >2)

Low risk—low threats RMUs

(both risk and threat scores <1.75, sum <3)

Critical data needs RMUs

Caretta caretta, Northwest Indian

Caretta caretta, Northeast Indian

Caretta caretta, South Pacific

Chelonia mydas, Central South Pacific
Dermochelys coriacea, Northwest Atlantic
Dermochelys coriacea, Southeast Atlantic

Dermochelys coriacea, West Pacific
Dermochelys coriacea, East Pacific

Eretmochelys imbricata, Central

Caretta caretta, Southwest Atlantic
Caretta caretta, Mediterranean Sea
Chelonia mydas, Mediterranean Sea
Chelonia mydas, Southwest Indian
Chelonia mydas, West Central Pacific
Eretmochelys imbricata, Northwest

Eretmochelys imbricata, Southwest
Atlantic

Eretmochelys imbricata, Northwest Indian

Atlantic
Lepidochelys olivacea, East Pacific

Caretta caretta, Northeast Atlantic
Caretta caretta, Northeast Indian
Caretta caretta, Northwest Indian
Chelonia mydas, Central West Pacific
Dermochelys coriacea, West Pacific

Eretmochelys imbricata, Northeast
Indian

Eretmochelys imbricata, East Indian/
‘West Pacific

Eretmochelys imbricata, Central West
Pacific
Eretmochelys imbricata, Central

‘West Pacific South Pacific
Lepidochelys olivacea, West Indian
Lepidochelys olivacea, West Pacific
lution = 1.25, climate change = 1.32) Table 5. Overall risk, threat, and conservation capacity scores (1 = best, 3 =

and Indian Ocean RMUs (pollution =
1.56, climate change = 1.41). Similar to
the previous assessment, pollution and
climate change were scored DD across
RMUs within ocean basins (Table S8).

Conservation dependence scores
were highest for Pacific Ocean RMUSs,
and lowest for Indian Ocean RMUs.
The highest conservation dependence
score was for climate change among
Pacific Ocean RMUs (2.74), while the
lowest was pollution among Indian
Ocean RMU s (0.86).

Average overall conservation capac-
ity scores were similar across ocean
basins, with high variation among
regions within each ocean basin
(Table S9). Socio-economic status
and resource availability had the
worst capacity scores overall (both
>2.1), while expertise/technical capa-
city had the best overall capacity
score (1.52). Values for individual
conservation capacity criteria varied
widely within ocean basins and over-
all (Table S9), showing the variation
among countries within RMU bound-
aries within the same ocean basin
(Fig. S3).

worst) and data uncertainty scores (0 =

low, 2 = high) averaged across regional

management units (RMUs) by ocean basin and region

Ocean basin  Number of Average Average Average
and region RMUs risk score threat score  conservation
(data (data capacity
uncertainty) uncertainty) score
Atlantic 16 1.79 (0.19) 1.70 (0.59) 1.89
East 2 1.94 (0.51) 2.05 (0.71) 2.50
Mediterranean 2 1.35 (0.07) 1.51 (0.33) 1.45
North 1 1.34 (0.13) 1.83 (0.43) 1.97
Northeast 1 1.60 (0.30) 1.83 (1.07) 1.89
Northwest 4 1.96 (0.17) 1.67 (0.51) 1.75
South 1 1.48 (0.00) 1.60 (0.73) 1.78
Southeast 1 2.10 (0.50) 2.50 (0.83) 2.52
Southwest 3 1.97 (0.03) 1.28 (0.48) 1.75
West 1 1.85(0.09) 1.75 (0.76) 1.90
Indian 16 1.98 (0.64) 1.66 (0.90) 1.89
Northeast 4 2.03 (0.94) 1.85(1.19) 2.11
Northwest 3 1.91 (0.56) 1.67 (0.97) 1.95
Southeast 4 1.91 (0.5%) 1.66 (0.84) 1.73
Southwest 4 1.98 (0.33) 1.53 (0.64) 1.93
West 1 2.25(1.20) 1.67 (0.90) 1.28
Pacific 16 2.13 (0.44) 1.91 (0.81) 1.91
East 4 1.76 (0.21) 1.90 (0.83) 1.56
North 1 2.01 (0.00) 1.88 (0.66) 2.24
North Central 2 2.50 (0.32) 1.56 (0.45) 1.17
South 1 2.45(0.30) 2.20 (0.65) 2.31
South Central 2 2.55 (0.45) 1.77 (0.78) 2.20
Southwest 2 2.05 (0.45) 1.95 (0.55) 1.74
West 2 2.05 (0.75) 2.42 (1.05) 2.29
West Central 2 2.13 (1.00) 1.75 (1.35) 2.45
Overall 48 1.96 (0.42) 1.76 (0.77) 1.89
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low, 2 = high) from 2011 versus 2024 averaged across regional management units (RMUs) by species

Table 6. Risk, threat, and associated data uncertainty scores (0

Threats

Risk

Number of

Species

2024

2011

2024

2011

RMUs

Data Criteria Data Criteria Data Criteria Data
uncertainty uncertainty uncertainty

uncertainty

Criteria

score

score

score

score

score

score

score

score

0.70
0.60
0.85
0.87
0.43
0.88
0.76

1.75%

0.74
0.78
0.81

2.16
1.92
1.80
2.14
1.80
2.17
2.04

0.37
0.30
0.29
0.59
0.26
0.54
0.42

2.05
1.66
2.29
2.06
2.56
1.71
1.96

0.60
0.32
0.30
0.85
0.00
0.12
0.49

1.95
1.63
2.16
2.09
2.40
1.83
1.94

10
@Scores improved by =109% from 2011 to 2024 (1 = best, 3

11

Caretta caretta

1.72¢
1.90

Chelonia mydas

Dermochelys coriacea

1.65%
1.67

0.99
0.20
0.59
0.80

13

Eretmochelys imbricata
Lepidochelys kempii

1.922

Lepidochelys olivacea

1.76%

Avg

Overall

worst)

3.2.2. Risk—threat categories

Of the 9 high risk—high threats RMUs, a majority (5
of 9) were in the Pacific Ocean, while a majority (10 of
19) of low risk—low threats RMUs were in the Atlantic
Ocean (Fig. 3, Table 4; Tables S4 & S95). Six of the crit-
ical data needs RMUSs were in the Pacific Ocean, and
4 were in the Indian Ocean (Table 4). Northeast
Indian and West Central Pacific hawksbill RMUs
were classified as critical data needs by all criteria
used (Table S6).

3.3. Changes in status between past (2011) and
present (2024) CPP assessments

3.3.1. Changes in status and data uncertainty

Risk scores did not increase =10% for any species
(Table 6). In contrast, threat impact scores decreased
by an average of 11% for all species except leather-
backs and Kemp's ridleys. Data uncertainty scores in
2024 were similar to those in 2011 for both risk and
threats for all species.

3.3.2. Changes in individual risk and threat
criteria scores

On average among all RMUs, individual risk and
threat criteria scores either improved or stayed the
same (Table 7; Fig. S4, Table S10). The number of
RMUs scored as DD across risk criteria decreased by
37% (27 to 17) and across threat criteria decreased by
42% (65 to 38) from 2011 to 2024 (Table 7 Table S10).

Risk scores in 2024 were similar to those from 2011
(Table 7 Table S10). Nineteen RMUs that had been
scored DD for short-term and long-term trends in
2011 had enough data to be scored in 2024, while the
number of RMUs scored as DD increased for genetic
diversity. Long-term trend scores improved overall,
while short-term trend scores worsened for half of the
RMUs (Table 7 Table S10). In contrast to long-term
trends, rookery vulnerability scores worsened be-
tween 2011 and 2024 (Table 7).

Average threat scores improved from 2011 to
2024 (Table 7; Table S10). Scores for individual
threat criteria improved =10% for all threats except
bycatch, which remained the highest-impact threat
and was the only threat that scored >2 overall in
the present assessment. Scores for coastal develop-
ment and pollution improved for a majority of
RMUs (Table 7; Table S10). The number of RMUs
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Table 7. Summary of risk and threat scores (1 = best, 3 = worst) averaged across regional management units (RMUs) by crite-
rion 2011 vs. 2024, with associated data quality scores (i.e. amount and quality of available information; 0 = high, 1 = low) and

number of RMUs scored data deficient (DD) for each criterion

2011 2024

Score Data quality Number of DD RMUs Score Data quality Number of DD RMUSs
Risk criteria
Abundance 1.97 0.36 0 1.85 0.35 0
Short-term trend 1.80 0.25 12 1.93 0.41 3
Long-term trend 2.53 0.28 15 1.95¢ 0.35 8
Rookery vulnerability ~ 1.73 0.34 0 2.13° 0.32 0
Genetic diversity 1.88 0.35 0 1.87 0.20 6
Overall 1.94 0.37 27 1.96 0.42 17
Threats
Bycatch 2.23 0.41 2 2.16 0.48 4
Take 1.99 0.46 1 1.65° 0.64 2
Coastal development 1.95 0.50 4 1.542 0.62 5
Pollution 1.75 0.65 28 1.51¢ 0.57 14
Climate change 2.33 0.80 30 1.75° 0.66 13
Overall 2.04 0.80 65 1.76% 0.80 38
aScores improved by =109% from 2011 to 2024, ®scores worsened by =10% from 2011 to 2024

scored as DD for pollution and climate change
decreased significantly (=50%), although ~27% of
RMUs were still DD for these threats (Table 7
Table S10).

3.3.3. Changes in risk and threat criteria scores
at regional scales

Although risk scores in 2024 were similar to those in
2011 among ocean basins, threat impact scores
improved most for Atlantic Ocean RMUs, and least
for Pacific Ocean RMUs (Table S11). However,
change in pollution impacts over time was not calcu-
lated for the Pacific Ocean, because every Pacific
RMU was DD either in 2011, 2024, or both. Similarly,
only 1 Indian Ocean RMU was scored for climate
change in both 2011 and 2024.

3.4. Changes in risk—threat categories

Risk—threat categories improved for a majority
(54%, n = 26) of RMUs and worsened for 15% (n = 7)
of RMUs from 2011 to 2024 (Fig. 4, Table 8; Fig. S4).
The proportion of high risk RMUs (scores >2)
remained the same between 2011 (28 of 57; 49%) and
2024 (24 of 48; 50%), while the proportion of high
threat RMUs (scores >2) declined from 63% (36 of 57)
in 2011 to 30% (14 of 47) in 2024 (Wallace et al. 2011;
Fig. 4).

3.4.1. Changes by species and RMUs

Of 19 low risk—low threats RMUs, 14 (~74%) had
both improved risk and threat scores relative to 2011;
of these, 4 were loggerhead and 6 were green turtle
RMUs (Table 8; Fig. S4). In contrast, risk and threat
scores worsened since 2011 for 5 of 9 (55%) of high
risk—high threats RMUs, 3 of which were leather-
backs (Table 8; Fig. S4).

Seven of 13 (54 %) hawksbill RMUs and 4 of 9 (44 %)
loggerhead RMUs had improved risk—threat cate-
gories compared to 2011, while categories of 3 of 7
(43%) leatherback RMUs and 2 of 13 (15%) hawksbill
RMUs worsened (Fig. 4).

3.4.2. Changes by ocean basin and region

By ocean basin, 69% of Atlantic Ocean RMUs
improved for both risk and threats, whereas only 25%
of Pacific Ocean RMUs improved for both. Half of the
RMUs whose risk and threat scores worsened were in
the Pacific Ocean.

3.5. Low risk—low threats RMUs and
high risk—high threats RMUs

Of 11 RMUs identified as high risk—high threats in
2011, all had improved risk scores, threat scores, or
both, and 7 had improved risk—threat categories in
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Table 8. Relative values of risk and threat scores for regional management units (RMUs) by species in 2024 and how they
changed between the 2011 and 2024 assessments. Color scale is similar to Fig. 4; blue indicates low (best) scores (<1.8), beige in-
dicates moderate (1.9—2.2), and orange indicates high (worst) scores (=2.2). Cells that contain plus signs indicate scores that im-
proved =10 %, while minus signs indicate scores that worsened =10%. RMU IDs are presented in Fig. 2 and in Table S2. ATL: At-
lantic Ocean; MED: Mediterranean Sea; IND: Indian Ocean; PAC: Pacific Ocean; SEA: Southeast Asia (East Indian/West Pacific)

Species

Threats Scores

Risk Scores

RMU ID

Loggerheads
Caretta caretta

CC_O1_ATL_NW
CC_02_ATL_SW
CC_03_ATL_NE
CC_04_MED
CC_05_IND_NW
CC_06_IND_SW
CC_07_IND_NE
CC_08_IND_SE
CC_09_PACN
CC_10_PAC_S

Green turtles
Chelonia mydas

CM_11_ATL_N
CM_12_ATL_S
CM_13_MED
CM_14_IND_NW
CM_15_IND_SW
CM_16_IND_E_SEA
CM_17_PAC_SW
CM_18_PAC_NC
CM_19_PAC_WC
CM_20_PAC_SC
CM_21_PAC_E

Leatherbacks
Dermochelys coriacea

DC_22_ATL_NW - -
DC_23_ATL_SW
DC_24_ATL_SE
DC_25_IND_SW
DC_26_IND_NE
DC_27_PAC_W
DC_28_PAC_E

Hawksbills
Eretmochelys imbricata

EI_29_ATL_NW
EI_30_ATL_SW
EI_31_ATL_E
EI_32_IND_NW
EI_33_IND_SW
EI_34_IND_NE
El_35_IND_SE
El_36_PAC_SEA + +
EI_37_PAC_SW
El_38_PAC_NC
EI_39_PAC_WC
El_40_PAC_SC
El_41_PAC_E

Kemp's ridleys, Lepidochelys kempii

LK_42_ATL_NW

Olive ridleys
Lepidochelys olivacea

LO_43_ATL_W
LO_44_ATL_E
LO_45_IND_W
LO_46_IND_NE
LO_47_PAC_W
LO_48_PAC_E

1.96

1.76 (+)

Average Scores
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2024 (Table S12). However, of the 11 RMUs identified
as low risk—low threats in 2011, 8 RMUs had worse
risk and threat scores, and 6 were classified in worse
risk—threat categories. Two RMUs (East Pacific olive
ridleys and West Central Pacific green turtles) re-
mained among the low risk—low threats RMUs, while
3 (East Pacific leatherbacks, West Central Pacific
hawksbills, and Northeast Indian loggerheads)
remained among the high risk—high threats RMUs
(Table S12).

4. DISCUSSION

The MTSG-BI7 developed a comprehensive, expert
elicitation-based framework that assessed risk criteria,
threat impacts, and conservation capacity to enable
the identification of RMU-specific conservation pri-
orities. CPP results not only highlight overall risk—
threat categories for all RMUs, but also allow criteria-
specific diagnoses of status results within and among
RMUs, species, and ocean basins that can inform con-
servation planning at finer geographic scales.

The present CPP results demonstrate the apparent
efficacy of many existing conservation strategies (Ma-
zaris et al. 2017, Hays et al. 2024), highlighting several
cases of favorable—and improving — conservation
status at the RMU scale (Figs. 2—4, Table 8; Fig. S4).
For example, 40% of RMUs were classified as low
risk—low threats, which means that these RMUs are
characterized by relatively high abundance, stable
or increasing abundance trends, and relatively low
population-level impacts of threats. Overall, threat
scores were generally moderate to low (Table 3), im-
proved from the 2011 assessment (Tables 6 & 7), and
the proportion of high threat RMUs decreased from
nearly two-thirds to less than one-third of all RMUs
(Table S11). Further, three-quarters of RMUs showed
improved status for risk, threats, or both (Table §;
Table S11). While the assessment highlighted capacity
needs for successful conservation efforts, namely for
enforcement of formalized protection measures and
availability of critical resources, existing capacity for
coordinating conservation efforts and for expertise
and technical capacity appear strong overall (Table 3).
At the same time, CPP results showed that there are
several marine turtle RMUs in need of urgent conser-
vation interventions. Nine RMUs were classified as
high risk—high threats, 4 of which were leatherbacks
(Figs. 2 & 3, Table 4), and fisheries bycatch remains
the highest threat among RMUs. Eleven RMUs were
classified as having critical data needs, highlighting
important research priorities (Table 4). Overall, our

results highlight both the diversity of conservation
status and priorities as well as the need for national
governments and international collaborations and pol-
icy instruments to develop and coordinate national
and multinational approaches to address specific risk,
threat, and conservation capacity criteria, as well as
information gaps for each RMU.

4.1. Changes in risk and threat scores and
data uncertainty

While changes in risk and threat criteria generally
indicate true changes over time, some changes could
still be caused by methodological differences be-
tween past and present assessments. For example,
long-term trend scores among RMUs have improved
(Table 7), possibly because long-term trends were
scored as DD for many RMUs in 2011, and additional
RMUs could be scored in 2024 with more years of
monitoring data (Table S10). However, when consid-
ering only the RMUs that were scored both in 2011
and 2024, 17 showed improved long-term trends,
while only 4 showed worsened long-term trends
(Table S10). Further, the 2024 definitions and scoring
thresholds for the trend criteria were intended to
identify changes in abundance over time (different
from zero), which should have made scores for trends
more conservative in the absence of true increases
or decreases. Indeed, short-term trends worsened
slightly (1.81 to 1.93) overall, but long-term trends
nonetheless improved. We conclude that this pattern
reflects improvements in long-term trends for many
marine turtle RMUs, in agreement with patterns sug-
gested by rookery-level trend analyses (Mazaris et al.
2017, Lopez-Castro et al. 2022, Hays et al. 2024),
regional assessments (Pilcher 2021), and recent RMU
(i.e. TUCN subpopulation)-scale Red List assessments
(e.g. East Pacific green turtles, Seminoff 2023; South-
west Indian green turtles, Bourjea & Dalleau 2023;
Mediterranean green turtles, Broderick et al. 2023;
Kemp's ridley, Wibbels & Bevan 2019; Central South
Pacific green turtles, Allen et al. 2023).

Other risk criteria showed important changes be-
tween the past and present assessments that were
likely due to differences in the 2011 versus 2024 as-
sessments themselves. Rookery vulnerability worsened
significantly, but this change was likely due to the up-
dated definition of this criterion being more thres-
hold-driven than the previous definition (see Sec-
tion 2, and Table S1). Similarly, the number of RMUs
scored as DD paradoxically increased for genetic di-
versity, probably because this criterion was defined in
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the present assessment using only published genetic
stocks, while in the 2011 assessment it could also be
inferred based on known geographic distances among
documented genetic stocks (Table S1). These factors
and the caveats described in Section 2.7 merit consid-
eration when interpreting comparisons between 2011
and 2024 results for these criteria.

Threat impact scores (based on expert perception)
improved significantly for a majority of RMUs, and
individual threat scores (except for bycatch) im-
proved =10% across RMUs (Tables 6—8). Although
overall bycatch scores improved slightly, they re-
mained >2 and the highest threat, highlighting the
persistent importance of fisheries bycatch for marine
turtles globally (Wallace et al. 2011, 2013, Lewison et
al. 2014). Direct take and coastal development impact
scores showed greater improvements than did by-
catch between 2011 and 2024. In addition, direct take,
coastal development, and bycatch had the highest
conservation dependence scores (Table 3). Direct
take and coastal development are perhaps more trac-
table threats to marine turtles than bycatch, because
bycatch in legal fisheries is by definition incidental or
indirect. This might imply that conservation actions
to reduce threats like direct take and coastal develop-
ment can be more targeted to the specific threat
dynamic. However, bycatch is perhaps less tractable
because it accidentally and often unpredictably af-
fects turtles under circumstances that are difficult to
measure (Peckham et al. 2007, Alfaro-Shigueto et al.
2011, Wallace et al. 2013, Clarke et al. 2014), particu-
larly in the case of illegal, unreported, and unregu-
lated fisheries (Leforestier 2024). Indeed, monitoring
and reporting of bycatch and enforcement of existing
regulations are largely lacking at national and
regional scales (Wallace et al. 2013, Eckert & Hart
2021, Leforestier 2024). This suggests that direct take
has been more effectively reduced in recent years
than has bycatch (Lewison et al. 2014, Senko et al.
2022), though it remains an important threat in var-
ious regions for many RMUs (van de Geer et al. 2022).

Research on potential and inferred impacts of cli-
mate change on marine turtles has increased in recent
years (e.g. Lettrich et al. 2020, Patricio et al. 2021, Rob-
inson et al. 2023), in agreement with the improved data
availability and quality revealed by our assessment.
However, data deficiencies remain highest for climate
change and pollution among all threats (Table 7%
Table S10). Thus, increased production and dissemi-
nation of marine turtle research (sensu Mazaris et al.
2018, Robinson et al. 2023) improved the depth and
breadth of the information available for the present
CPP assessment, but persistent data gaps remain and

warrant attention (Fuentes et al. 2023). For example,
there remains a general lack of information about
trends in the abundance of male and immature turtles,
which is concerning because males are predicted to
become scarcer with climate warming (e.g. Jensen et
al. 2018), with ensuing negative consequences for
population viability. Since immatures represent the
bulk of marine turtle populations, monitoring their
numbers would likely reveal population trends much
earlier than assessing only nesting adult females, the
most commonly monitored population unit (Wilder-
mann et al. 2018). For some threats, such as pollution
and disease, the body of literature on these topics con-
tinues to grow, but the cryptic and transboundary na-
ture of such threats, particularly pollution, hinders its
detectability resulting in challenges assessing popula-
tion level impacts (Senko et al. 2020).

Data availability has improved since the 2011
assessment as shown by the ~30% decrease in risk and
threat criteria scored as DD (Table 7 Table S10).
However, 11 RMUs, including 6 in the Pacific Ocean
and 4 in the Indian Ocean, were identified as having
critical data needs (defined in Section 2.2.4), due to
multiple criteria scored DD and/or high data uncer-
tainty scores (Table 4; Table S6). Further, data uncer-
tainty scores for both risk and threat criteria were
lowest for Atlantic Ocean RMUs and highest for
Indian Ocean RMUs. These geographic patterns
reflect findings of a global review of marine turtle
research over the past 30+ years, which revealed sig-
nificant and persistent bias toward research on the
Atlantic Ocean RMUs—specifically those in the
North Atlantic Ocean and Mediterranean Sea—and
a converse underrepresentation from South Atlantic
Ocean, Indian Ocean, and Pacific Ocean RMUs (Rob-
inson et al. 2023).

4.2. Conservation capacity

Expert assessment suggested that conservation
capacity is not generally hindered by expertise or
technical capacity, nor coordination capacity, but
rather by resource availability and socio-economic
status. This aligns with observed increases in research
output and the diversity of researchers' countries of
origin within the marine turtle biology and conserva-
tion community in recent decades (Mazaris et al.
2018, Robinson et al. 2022, 2023). However, these
capacities are not uniformly distributed among re-
gions or topics (Robinson et al. 2023), and these re-
search advances tend to over-represent high income
countries and regions (Robinson et al. 2022). Indeed,
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resource availability and socio-economic status of
countries within RMU borders were scored as the
lowest capacity criteria overall by species and by
region, which relates to relatively low overall capacity
for enforcement of established protection frameworks
as well (Table 3; Table S9).

The present assessment represents a first attempt to
evaluate the conservation capacity concept and crite-
ria; we acknowledge that they are inter-connected and
their status and influence on conservation status is
complex and often non-linear. As such, these criteria
deserve a much more detailed definition and eval-
uation, particularly the connections between criteria
and how they vary across geographies and governance
regimes. Thus, future work should further analyze the
conservation capacity concept and its constituent crit-
eria. Regardless, identifying capacity weaknesses is
critical to effective implementation of conservation
priorities within regions and organizations.

4.3. Changes in risk—threat categories

Changes in risk—threat categories among RMUs
since 2011 showed some encouraging trends (e.g.
Fig. 4, Table 8), but patterns of status changes varied
within and among species and regions. For example,
following significant changes from the previous
assessment (Fig. 4, Table 8; Fig. S4), nearly three-
quarters of green turtle RMUs were low risk—low
threats, whereas all leatherback RMUs were high risk
and 4 of 9 were high risk—high threats (Figs. 2 & 3,
Table 4; Fig. S4). These results agree broadly with
global and RMU-scale status assessments published
since 2011 (e.g. Seminoff et al. 2015, NMFS & USFWS
2020). For example, leatherback RMUs around the
world are exhibiting declining abundance trends (e.g.
West and East Pacific, Northwest and Southeast
Atlantic) or exhibit low abundance and geographic
range restrictions (e.g. Southwest Indian, Southwest
Atlantic) (Northwest Atlantic Leatherback Working
Group 2018, Laud OPO Network 2020, NMFS &
USFWS 2020, van de Geer et al. 2022). Northwest
Atlantic leatherbacks were previously considered to
be abundant and stable or increasing with relatively
low threats (Wallace et al. 2011). However, more re-
cent assessments revealed that annual nest abun-
dance had decreased significantly at regional, gene-
tic stock, and site levels over multiple time scales,
likely related to persistent bycatch mortality in small-
and industrial-scale fisheries (Northwest Atlantic
Leatherback Working Group 2018) as well as illegal,
unregulated, and unreported fishing activities (Lefor-

estier 2024). This change in status resulted in an
update in the official Red List status for this RMU (or
‘subpopulation’, in [IUCN parlance; IUCN 2019) from
‘Least Concern' to 'Endangered’ (Northwest Atlantic
Leatherback Working Group 2019).

In contrast, several green turtle RMUs appear to be
recovering to various degrees (Figs. 2—4; Figs. S2 & S4),
likely due to enhanced conservation efforts, espe-
cially focused on reducing direct take (Seminoff et al.
2015, Senko et al. 2022). For example, owing largely
to the prohibition since 1990 of a legal green turtle
harvest in Mexico—home to the largest nesting
rookeries and nearly continuous, high-quality forag-
ing areas—the East Pacific green turtle RMU has
been steadily increasing over the past 2 decades and
is currently approaching abundance levels last re-
ported over 50 yr ago (Delgado Trejo & Alvarado Diaz
2012, Seminoff 2023). Differences in species-specific
recovery patterns, especially among sympatric species,
might also reflect variation in foraging strategies,
demographic rates, and other biological factors that
result in higher resilience to impacts of threats (Semi-
noff & Wallace 2012, Omeyer & Stokes et al. 2021,
Hays et al. 2022).

In summary, threat scores have generally improved,
while risk scores have remained largely the same.
These changes, however, vary between species and
RMUs and so highlight the need for RMU-specific
conservation strategies to effectively address persis-
tent threats and risk factors. Further, because RMU-
level status does not necessarily reflect variation in
status of individual rookeries or genetic stocks within
RMUs, conservation initiatives often must be tailored
to finer geographic scales to effectively address im-
pediments to marine turtle recovery.

4.4. Conclusions and recommendations

Our CPP approach represents a flexible, compre-
hensive framework that evaluates multiple relevant,
complementary criteria by synthesizing information
and expert judgment to generate a robust, multi-
faceted assessment of marine turtle conservation
status. Further, conservation priorities that emerge
from the results reflect the wide variation in conserva-
tion status, risk factors, impacts of threats, data qual-
ity and availability, and enabling capacity conditions
that provide a basis for conservation strategies that
target specific needs. The data dashboard (see Sec-
tion 2.6) accompanying this paper can be used to
visualize results at multiple scales for all criteria
scored.
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4.4.1. Current and future applications of the CPP

Our analysis underscores the importance of coher-
ent conservation strategies that reflect the multi-
national, multi-jurisdictional nature of marine turtle
population dynamics and conservation status. Inter-
national collaborations and conservation strategies
are crucial for ensuring the recovery of globally dis-
tributed species such as marine turtles. For example,
various international policy instruments and goals
(e.g. Global Biodiversity Framework, CITES, CMS),
as well as marine turtle-specific conventions (e.g.
Memorandum of Understanding on the Conservation
and Management of Marine Turtles and their Hab-
itats of the Indian Ocean and South-East Asia [IOSEA
Marine Turtle MoU], Inter-American Convention on
the Protection and Conservation of Sea Turtles) rep-
resent tangible targets toward which CPP results and
priorities could be focused to influence implementa-
tion strategies. The CPP results, shared via this paper
and the data dashboard, provide ample opportunities
to identify population-level and threat-specific prior-
ities at regional scales via RMUs that align well with
such international frameworks. We emphasize that
initiatives aimed at influencing such policy frame-
works must include appropriate engagement with
local communities to ensure that recommended con-
servation priorities and approaches incorporate their
knowledge and perspectives.

We also recommend continued examination of the
extent to which reported threat impact scores are
dependent upon conservation actions, particularly
for low risk—low threats RMUs whose apparently
favorable conservation status could be dependent
on the persistence of conservation investment and
actions. The goal should be to avoid mistakenly
responding to low risk and threat status by reducing
or eliminating vital conservation interventions on
which that status ultimately depends.

Conservation capacity criteria— individually and
collectively —are more complex than risk and threat
criteria. Therefore, we reiterate recommendations
made by other authors (e.g. Rees et al. 2016, Fuentes
et al. 2023) for robust qualitative, social science-
informed approaches to assess these criteria and inter-
actions between them with greater nuance and preci-
sion than in the present assessment. Along these lines,
we further recommend a more detailed investigation
of conservation capacity criteria to better articulate
conservation priorities that focus on enhancing spe-
cific aspects of local capacity that can either bolster or
hinder conservation success, depending on their
status. This will require careful, well-planned, and ap-

propriate engagement of local conservation groups
and communities to empower them to develop and
implement locally suitable conservation strategies.

The CPP framework, as well as RMUSs, should be
updated regularly (every ~10 yr) to accommodate
growing knowledge and changes in criteria status.
These updates will depend on generating, sharing, and
synthesizing new information, which should prioritize
filling the data gaps identified above such as several
threat criteria (e.g. pollution and climate change), and
multiple criteria for several Pacific and Indian Ocean
RMUs (Table 4, Fig. 3).

4.4.2. Toward more inclusive international
collaborations and networks

The development and updates of frameworks like
RMUs and the CPP through the MTSG-BI initiative
represent sincere efforts to include as many people
and their expertise as possible, albeit via mostly
remote communications platforms. This is critical to
ensuring that resulting products might be as compre-
hensive as possible, and thus widely applicable to
supporting efforts to set and implement conservation
priorities by many actors across multiple scales. For-
tunately, increased scale and complexity of generat-
ing and transferring knowledge has expanded sub-
stantially in the international marine turtle research
community in the past 50+ yr (Mazaris et al. 2018,
Hamann et al. 2021, Robinson et al. 2022, Madden
Hof et al. 2023). Mazaris et al. (2018) speculated that
these enhanced networks might partially underlie im-
proving status and conservation gains being reported
for many marine turtle nesting rookeries around the
world (Mazaris et al. 2017, Hays et al. 2024), and this
trend could be relevant to many results highlighted in
this paper. Increased diversity in origins, genders, and
professional backgrounds among collaborators is cer-
tainly a positive and necessary trend, reflecting
improved inclusivity in what should be globally rep-
resentative marine turtle research and conservation
initiatives (Robinson et al. 2022, Shanker et al. 2022).

Persistent data gaps and disproportionate represen-
tation of Global North countries among assess-
ments, assessors, and available data (Tables 1, 4, 5,
Fig. 3) —phenomena rooted in neo-colonialist leg-
acies—underscore the need for continued efforts to
improve representation (Robinson et al. 2022, 2023,
Shanker et al. 2022, 2023). Despite substantial efforts
to include as many willing participants as possible
from around the world, our co-authorship (145 indi-
viduals) was still skewed toward Very High and High
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