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Abstract

Global biodiversity is declining as human impacts increase and
mammals, especially carnivores, are declining particularly quickly.
Small carnivores (such as in the Guloninae subfamily) are less
frequently considered than large carnivores, despite also being
affected by biodiversity declines, because their status and
population ecology are exceedingly difficult to assess.
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Abstract photo. Global conservation achievements, key threats, and
actions necessary to further Guloninae conservation and recovery, as
identified by Martes Working Group members and symposium
participants as a 3-phase exercise in combining expert opinion
information.

Although all but one Guloninae species are globally listed as Least
Concern by the International Union for Conservation of Nature
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(IUCN), this designation obscures conservation challenges and
does not include local population declines. Proactive efforts to
improve population persistence in regions of most concern may
prevent species from becoming globally threatened in the future.
We briefly introduce the 11 Guloninae species, highlight collective
challenges, and synthesize possible options focused on recovery
and conservation. To inform our paper, we conducted a 3-phase
process to gather expert opinions: an online survey, an in-person
prioritization exercise of online results, and directed in-person
group discussions. We focused efforts within the international
Martes Working Group consisting of species experts. We followed
the IUCN and Conservation Measures Partnership (CMP) threats
and actions classifications nomenclature to enable cross-project
learning and data aggregation. From our results, the largest
described global threat to Guloninae was ‘Climate Change' (e.g.,
ecosystem encroachment; changes in temperature regimes) as
most Guloninae species appear to have a narrow thermal range
where persistence is possible. The largest threat at the
jurisdictional level was ‘Biological Resource Use’ (e.g., hunting and
collecting terrestrial animals; logging and wood harvesting). The
identified action needed to further Guloninae conservation and
recovery was ‘Land/Water Management' (e.g., ecosystem and
natural process re-creation; site/area stewardship). We identified
unifying themes threatening and benefitting Guloninae; but given
the wide geographic range of Guloninae species, the many
countries involved, and the diversity of ecosystems with different
levels of human impacts, conservation actions need to be locally
appropriate. Our paper synthesizes natural history and guidance
from experts to provide a foundation for future research efforts
and conservation actions for Guloninae conservation.

Keywords: conservation actions, fisher, marten, mustelids,
Qualitative analysis, tayra, thematic coding, threats, wolverine
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Introduction

Global biodiversity is declining as the human footprint increases (Maxwell
et al. 2016) and populations of large mammals, especially terrestrial
carnivores, have experienced historical and ongoing declines (Ingeman et
al. 2022). Small carnivores (i.e., members of the order Carnivora with an
average body mass <21.5 kg; Do Linh San et al. 2022) are also impacted,
though the status of these species and their population ecology are much
less known (Marneweck et al. 2021). Many of these species hold important
cultural significance to Indigenous Peoples (Moore and Wheelock 1990;
Badmaev 2003; Gura 1997) and they can be of economic significance
(Schreiber et al. 1989). However, small carnivores can be considered pest
or nuisance species (Herr et al. 2010; Peeva and Raichev 2016; Swenson
and Andrén 2005) as they often interact or inhabit spaces with humans
(Mallick 2015; Basnet and Rai 2020; Ballejo et al. 2022; Shameer et al. 2023)
and can occupy areas close to urbanized landscapes (Streicher et al. 2023).
These small carnivores are often characterized by declining populations
(Fogarty et al. 2022; Grattarola et al. 2024) and they face unique
conservation challenges.

Small carnivores in the subfamily Guloninae (Gray 1825), within the family
Mustelidae, include active predators, omnivores, scavengers, and seed
dispersers (Bonaccorso et al.1980; Camargo-Sanabria and Mendoza 2016;
Cui et al. 2023; Tsuji et al. 2020; Pereira et al. 2019). These animals can
maintain important ecosystem roles due to their intermediate trophic level
between primary and tertiary consumers (Marneweck et al. 2022). Due to
the extirpation of many large carnivorans, some Guloninae species have
become the dominant carnivorans in their ecosystem, shifting their
ecological role (Chiang et al. 2012; Kang et al. 2023). Understanding the
unique and changing ecology of these species, and threats to their
persistence, are prerequisites to establishing effective conservation
decisions.

Guloninae species occur throughout Asia, North and South America, and
Europe (Figure 1), have many ecological similarities, and face similar
threats (Table 1). Although most Guloninae species are globally listed as
Least Concern by the International Union for Conservation of Nature
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(IUCN; Table 1), there have been significant local declines for many
populations. Acting now to improve population persistence may prevent
these species from becoming globally threatened in the future. Finding
commonalities can improve our abilities to conserve local populations,
especially given the unequal research and attention paid to individual
species and geographic regions.

In this paper we first briefly introduce each of the 11 Guloninae species.
We then highlight the conservation achievements, threats, and actions, as
identified by Guloninae species experts during a 3-phase process (i.e.,
online survey, an in-person prioritization exercise of online results, and
directed in-person group discussions). Lastly, we synthesize possible steps
towards Guloninae recovery and conservation, leveraging lessons learned
for individual species more broadly.
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Figure 1. The global ranges of Guloninae species. Range data for most species was downloaded from the
International Union for the Conservation of Nature (IUCN), with the exception of Martes americana and M.
caurina where range data was extracted from the Mammal Diversity Database (Fernandez 2024). The artist (E.
Scopes) also made slight changes. Ranges of several species (and corresponding colors on this map) overlap. We
acknowledge that range maps are ever evolving and recommend that readers look to the Martes Working Group
website for the most up to date range maps.
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Table 1. The ecology and conservation status of the 11 species of Guloninae.

IUCN®

Species Body size” (kg)

Population Trend Threats® Assessment’
Yellow-throated marten Martes [Charronia] flavigula 1.8%7 Decreasing No sig threats at pop level Least Concern
Nilgiri marten Martes [Charronia] gwatkinsii 2.08 Stable 1.3,2.2,3.2,4.1,51,53 Vulnerable
American marten Martes americana 1.3" Decreasing 5.1,5.3 Least Concern
Pacific marten Martes caurina 1.0 Recognition of M. caurina as a valid species on the IUCN Red List is currently pending.
Beech marten Martes foina 1.54%6 Stable 2.1,2.3,5.1 Least Concern
European pine marten Martes martes 1.32 Stable 5.1 Least Concern
Japanese marten Martes melampus 1.0° Stable 5.3, 8.1 Least Concern
Sable Martes zibellina 1.17 Increasing 5.1,5.3,7.1 Least Concern
Fisher Pekania pennanti 4.0° Unknown 5.1,5.3 Least Concern
Tayra Eira Barbara 3.9' Decreasing 2.1,5.1,53 Least Concern
Wolverine Gulo gulo 17.0"4 Decreasing 1.1,1.3,23,4.1,5.1,5.3, 6.1 Least Concern

A. Body size was taken from the National Center Ecological Analysis and Synthesis database (Smith et al. 2003) with individual references noted by the superscript (Table S1) and typifies male size as species are sexually
dimorphic.

B. The International Union for Conservation of Nature (IUCN) Red List of threatened species was accessed 12 October 2024 (https://www.iucnredlist.org).

C. Threat categories follow the IUCN - Conservation Measures Partnership (CMP) Direct Threats Classification v 2.0 system (Table S2; IUCN-CMP 2016): 1.1 Housing & Urban Areas; 1.3 Tourism & Recreation Areas;

2.1 Annual & Perennial Non-Timber Crops; 2.2 Wood & Pulp Plantations; 2.3 Livestock Farming & Ranching; 3.2 Mining & Quarrying; 4.1 Roads & Railroads, 5.1 Hunting & Collecting Terrestrial Animals; 5.3 Logging

& Wood Harvesting; 6.1 Recreational Activities; 7.1 Fire & Fire Suppression; 8.1 Invasive Non-Native/Alien Plants & Animals.

D. Assessment date for all species was listed as 2015.
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Species profiles

Yellow-throated marten (Martes [Charronia] flavigula)
The yellow-throated marten (of the

R, subgenus Charronia) occupies a diverse

7

range of habitats across Asia, spanning
from temperate broadleaf and mixed
forests (i.e., coniferous-deciduous) to
tropical rainforests (Pocock 1941; Heptner and Naumov 1998). The species'
range is fragmented on the mainland, but includes large islands (e.g.,
Taiwan, Hainan, Borneo, Sumatra, and Java; Chutipong et al. 2016). They
often den in tree hollows and are closely associated with old-growth,
high-canopy forests (Parr and Duckworth 2007; Oleynikov et al. 2022;
Yudin and Yudina 2022).

Conservation status of the yellow-throated marten varies by country; the
most vulnerable populations are located in the northern and western parts
of the species' range (e.g., Russia, China, North Korea, South Korea,
Taiwan, India), while they are more common in Southeast Asia (Parr and
Duckworth 04 2007; Chutipong et al. 2016). Major threats include
deforestation, forest degradation, and habitat fragmentation (Chutipong et
al. 2016). Poaching (e.g., hunting for fur, mortality due to hunting dogs,
accidental deaths in traps, and snares intended for other species) remains
a persistent threat (Basnet and Rai 2020; Oleynikov et al. 2022). In some
areas, road mortality (Kang et al. 2023) and mortality due to human-wildlife
conflicts are problematic (Mallick 2015). Yellow-throated martens can live
in areas of high population density (e.g., Lee et al. 2021, Kang et al. 2023),
so understanding population risks may be additionally helpful in these
areas.

Nilgiri marten (Martes [Charronia] gwatkinsii)
The Nilgiri marten (of the subgenus

Charronia) inhabits the southwestern
region of India in the Western Ghats,
and has the smallest range of all

Guloninae species. The range is
fragmented into five distinct patches,
occupying the highest elevation
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montane areas with well-preserved forests (Shameer et al. 2023). The
Nilgiri marten is primarily found in evergreen forests and montane
forest-grassland mosaics, with occasional sightings in moist deciduous
forests near evergreen forests (Mudappa et al. 2015; Kumar and Yoganand
1999). Major threats include deforestation and habitat fragmentation due
to road construction and dam development, as well as poaching and
persecution by beekeepers in retaliation for raiding bee-boxes (Mudappa
et al. 2015; Shameer et al. 2023). The Nilgiri marten has received the least
amount of research focus of all Guloninae species.

American marten (Martes americana)
American martens are found in North

America and their distribution is thought to
be a function of a northward population
expansion during glacial retreat and

expanding boreal forest conditions
(Dawson and Cook 2012). American
martens occur east of the Rocky mountain
crest and north into the Great Lakes region, the northeastern United
States, and across Canada from Newfoundland to British Columbia (Wright
1953; Dawson and Cook 2012; O'Brien et al. 2018, Colella et al. 2024). This
species is associated with late-successional, mesic coniferous, and
mixed-hardwood forests (Powell et al. 2003; Ashbrook and Hapeman
2024).

Contemporary conservation concerns for American martens include
interspecific competition, climate change (Manlick et al. 2020), and forest
harvesting (Woollard et al. 2024). American martens and fishers both have
overlapping ranges and diets (Manlick et al. 2017; Smith et al. 2023) and
are competitors that nonetheless coexist throughout their range, a balance
that is believed to be maintained by differential responses to topography,
climate events, and landscape change (Pauli et al. 2022). However,
co-existence may be reduced in human-dominated landscapes, where
American martens are not as well-equipped as fishers to inhabit these
novel ecosystems (Manlick et al. 2020). Old, mixed, and coniferous forests
are associated with habitat for American martens (Powell et al. 2003;
Cheveau et al. 2013), forest loss and fragmentation is reducing conifer
composition (Danneyrolles et al. 2016). Reduction in snow cover and
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formation of a crust on snow cover, linked to climate change (Thompson et
al. 2021), could reduce the quality and accessibility of the subnivium
(Suffice et al. 2020; Pauli et al. 2022), a thermal refuge zone where martens
can forage efficiently (Pauli et al. 2013, 2022).

Pacific marten (Martes caurina)
Pacific martens are a distinct species

from American marten (Merriam 1890;
Wright 1953; Dawson and Cook 2012).
They are distributed from the west
coast of North America into the Rocky
Mountains (Dawson et al. 2017, Colella
et al. 2018, 2024). Contact zones
between American and Pacific martens
occur along the central Rocky
Mountains of Idaho and Montana and
potentially into British Columbia, with an isolated contact zone on Kuiu
Island in southeast Alaska (Small et al. 2003, Colella et al. 2024). Similar to
American martens, Pacific martens are typically associated with structural
complexity (Delheimer et al. 2023) and late-successional forests (Buskirk
and Powell 1994; Thompson 2012), but have considerable plasticity
including occurring in island ecosystems (Breault et al. 2021) and within
coastal dune and interior coastal forests (Moriarty et al. 2021).

Contemporary threats to the persistence of Pacific martens include climate
change effects such as increasingly severe wildfires and decreased
snowpack reducing available habitat at high elevations (Moriarty et al.
2015; Spencer et al. 2015; Colella et al. 2024); reductions in forest
complexity and connectivity brought by fire and other resource
management actions (e.g., Moriarty et al. 2015; Martin et al. 2020); and
occurrence in small, isolated populations that may be susceptible to
stochastic events (e.g., Schwartz et al. 2020; Spencer et al. 2015). Pacific
martens may be considerably more sensitive to warming conditions
compared to American martens (Colella et al. 2024).
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Beech marten (Martes foina)
Beech martens (also known as

stone martens) have a wide
distribution over much of Europe,
part of the Middle East, and central
Asia, extending to Mongolia and
north-west China (Abramov et al.
2016). While beech martens show a
preference for forested environments and forest-field mosaics (Balestrieri
et al. 2021; Wereszczuk and Zalewski 2019), they also commonly occur in

urban areas and exhibit a degree of urban adaptation. Beech martens are
opportunistic feeders and adjust their diet according to seasonal food
availability and local environmental conditions (Papakosta et al. 2014).

Beech martens are persecuted by humans for denning in buildings (Herr et
al. 2010) and entering and damaging car engine components (Herr et al.
2009). They are also hunted for fur in parts of their range, but this
additional mortality is not thought to cause population declines (Abramov
et al. 2016). Beech martens’ adaptation to the human environment
increases their exposure to anticoagulant rodenticides (ElImeros et al.
2018) and heavy metals (BilandzZi¢ et al. 2010).

European pine marten (Martes martes)
European pine martens are widespread

and exist in forest and scrub
environments across Europe, Asia
Minor, and have recently expanded
into the Irtysh and Ob river basins of
Kazakhstan and West Siberia (Herrero
et al. 2016; Oleynikov and Monakhov,
2023; Caryl et al. 2012; Lombardini et al. 2015; Monakhov 2022). European
pine martens are dietary generalists (Helldin 1999, 2000). They can use a
wide variety of forest types, but tend to avoid open areas such as bogs and

clearcuts, preferring mature stands (Brainerd and Rolstad 2002).

Legal protections for the European pine marten vary by jurisdiction. They
are legally hunted and trapped in many parts of their range (e.g., Austria,
France, Norway, and Sweden). Although they were extirpated in many
parts of Europe due to overharvest, they have recently begun to recover
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some of their former range with the help of full legal protection and
conservation translocations (Balestrieri et al. 2009; De Groot et al. 2016;
Helldin 2000; Herrero et al. 2016; Manzo et al. 2018; McNicol et al. 2020;
Proulx et al. 2004; Van Den Berge et al. 2000). After longer periods of
protection, European pine marten populations gradually increased, and fur
harvest records peaked concurrently with a drastic decline in red fox
(Vulpes vulpes) populations due to sarcoptic mange (Lindstrém et al. 1995).
Harvest records indicate that European pine marten populations have
declined subsequent to the recovery of the red fox populations in the
1990s and may be sensitive to local overharvest (Helldin 2000). European
pine martens are also threatened by habitat loss, persecution, loss of
population connectivity due to road networks (Mathews et al. 2018;
Monakhov 2022; Genovesi et al. 2015), and illegal killings relating to the
protection of farmed and game poultry (Sainsbury et al. 2019).

Japanese marten (Martes melampus)
The Japanese marten is endemic to

the forests of Honshu, Shikoku,
and Kyushu islands, and was
introduced to Hokkaido and Sado
Island (Murakami and Ohtaishi
2000). They can be found in
lowlands and mountains, in both deciduous and evergreen forests
(Masuda 2009), but show a preference for broadleaved forests (Tatara
1994; Hoshino et al. 2014). They are dietary generalists (Tsuji et al. 2019)
and important long distance seed dispersers, particularly in sub-alpine
shrubland (Otani 2002).

Most of the Japanese marten population is stable and subject to hunting
regulations. However, some of the local populations require conservation
efforts (Proulx et al. 2004; Masuda 2009). Japanese marten on Gunma
Prefecture, Aichi Prefecture, and Tsushima Island are experiencing habitat
loss and degradation from intensive deforestation, plantation
establishment, and urbanization (Tatara and Doi 1994; Proulx et al. 2004;
Abramov et al. 2015; Hisano et al. 2018), and have been placed on
Japanese federal and regional Red Lists. Habitat destruction and
degradation exacerbate the isolation of distinct population clusters.
Additionally, the introduction of invasive mustelids (i.e., American mink
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Neogale vison and Siberian weasel Mustela sibirica) are recognized as a
mortality threat through competition (Abramov et al. 2015). The Tsushima
population (M. m. tsuensis) exhibits lower genetic variation compared to
populations in the Japanese archipelago, suggesting a higher conservation
priority (Sato et al. 2009).

Sable (Martes zibellina)

Sables are widespread and inhabit lowland and
mountain taiga as well as coniferous and
deciduous forests in six countries: China, Japan
(Hokkaido), Kazakhstan, DPR Korea, Mongolia,
and Russia. Most sables are concentrated in
Russia (Monakhov and Li 2013), and are
well-studied because they are a valuable
fur-bearing animal (Bakeev and Sinitsyn 1994; Monakhov 2011, 2016;
Proulx et al. 2004). Sables are bred on fur farms in the Russian Federation
and are common in zoos in many large cities around the world. Sables are
legally hunted and over >160,000 wild sable pelts were offered at 226
international fur auctions in May 2024 (Sojuzpushnina 2024). There has
been no evaluation providing evidence of overharvesting in recent
decades, and populations of sable appear to be increasing, according to
the most recent assessment in 2015 (Monakhov et al. 2016).

Fisher (Pekania pennanti)

Fishers are endemic to North
America, and occupy mesic
coniferous, conifer-hardwood,
and mixed-hardwood forests,
extending from the boreal and
mixed-transitional forests of
Canada and the United States into the mountainous regions of the western
United States. The distribution of fishers contracted significantly between
the mid-1800s and mid-1900s due to unsustainable trapping for fur,
predator- and pest-control campaigns, habitat loss and fragmentation, and
climate changes during the Little Ice Age (Douglas and Strickland 1987;
Powell and Thompson 1993; Ruggiero et al. 1994; Knaus et al. 2011;
Krohner et al. 2022; Tucker et al. 2014; Lofroth et al. 2023). Fishers now
reoccupy some portions of their historical range through reintroductions
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by resource management agencies and natural range expansion (Facka
and Powell 2021; Green et al. 2022; Happe et al. 2020; Happeman et al.
2011; Lewis et al. 2022; Stewart et al. 2017).

Fisher recovery in the western portions of their distribution is a
conservation concern. Contemporary threats include habitat
fragmentation from agriculture (Stewart et al. 2019), logging and wood
harvesting (Naney et al. 2012), petroleum exploration and extraction
(Fisher et al. 2013; Fisher and Burton 2018), uncharacteristically severe
wildfires (Steel et al. 2015; Green et al. 2022; Williams et al. 2023), insect
and drought-induced tree mortality (Steventon and Daust 2009),
rodenticide poisoning associated with public land cannabis cultivation
(Gabriel et al. 2015), fur trapping (Fogarty et al. 2025), and the synergistic
effects of these threats on small populations (Naney et al. 2012). While
decreases in fisher populations have been observed in some regions in
western North America (e.g., Fogarty et al. 2022), their numbers have
expanded in eastern North America into more urbanized landscapes, and
little is currently understood regarding the differences in behavior and
population trajectories across their range (but see LaPoint et al. 2013;
Lofroth et al. 2010; Loughry et al. 2012; Olson et al. 2024).

Tayra (Eira barbara)

The tayra is found in neotropical
forested habitats from southern Mexico
to northern Argentina (Presley 2000;
Schiaffini et al. 2017). Although up to 16
subspecies have been previously
identified, Schiaffini (2020) was unable
to separate subspecies based on the
criteria of geographic isolation, ability to interbreed, and morphological
and genetic differences. Denning occurs in tree cavities or in burrows

within tree root structures and den sites may be a limiting factor in
unprotected areas (Bianchi et al. 2021). Tayras prey upon a variety of
arboreal and terrestrial animals from insects to medium and large-sized
mammals (Grotta-Neto et al. 2021). They also consume and cache fruits,
possibly contributing to seed dispersal (Galef et al. 1976; Soley and
Alvarado-Diaz 2011). The Mexican government lists the tayra as
endangered due to habitat fragmentation and habitat loss (Chavez 2014).
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Many aspects of tayra ecology are still unknown, limiting conservation
efforts throughout its range (Bianchi et al. 2021).

Wolverine (Gulo gulo)

Wolverines have a circumpolar distribution,
located mainly in the boreal and arctic
regions of the northern hemisphere
(Copeland and Kucera 1997). Historically,

their range and habitat use were much
more extensive, but human development
and infrastructure (Fisher et al. 2013; Heim et al. 2017), trapping (Krebs et
al. 2004; Scrafford et al. 2024), and predator removal efforts in the early
1900's reduced their southern range (Copeland and Kucera 1997; May
2007; Walker et al. 2001).

A global analysis suggested the primary threat to wolverines is climate and
landscape change (Fisher et al. 2022). Spring snow cover can have
important implications for natal den success (Copeland et al. 2010;
Barrueto et al. 2022; Magoun and Copeland 1998), and warming
temperatures associated with climate change will not only affect natal
denning success but also decrease the availability of habitat, particularly in
summer months, and further reduce the wolverine’s range (Copeland et al.
2010). Wolverines have very large home ranges (e.g., 1017 km? for females
and 1996 km? for males; Bischof et al. 2020), which makes them
susceptible to the cumulative effects of habitat fragmentation. Protected
areas remain important for wolverine persistence, in addition to land and
population management in landscapes where they remain (Fisher et al.
2022).

Methods and Materials

Data collection

Since 1994, a dedicated group of researchers, scientists, and land
managers collectively discuss the state of science every 4-5 years for the 11
Guloninae species (i.e., the “Martes Working Group”), often writing a book
following the symposium. Uniquely in 2023, this group participated in a
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3-part exercise with the goal of identifying paths for species persistence
and recovery: 1) an anonymous online survey, 2) in-person voting, and 3)
in-person discussion. We sent an anonymous online survey to all Martes
Working Group members via an email and newsletter; the survey was open
for one week (August 24 - September 1, 2023). We asked nine questions,
including six questions to ascertain respondents’ reflections on
conservation achievements, threats, and obstacles for their study species
at a local and global scale (Figure S1). Responses to these six questions
were then grouped into categories derived from the data (i.e., inductive
coding).

The six questions, and categorized responses were posted for review and
prioritization over three days at the 8th International Martes Symposium
of the Martes Working Group (Aviemore, Scotland, September 12-15, 2023;
https://www.martesworkinggroup.org/martes-symposium-2023/).
Prioritization consisted of each symposium attendee identifying the
categorized response(s) that resonated most to them; attendees affixed up
to 18 stickers to as many, or as few, responses as they deemed relevant
(Figure 2). Attendees could affix stickers to responses for one, or all,
questions. As such, not all attendees may have prioritized categorized
responses for each question. Attendees were also given the opportunity to
add additional responses if they felt a category was missing. Four
additional categories were added by symposium attendees, two each for
the questions asking about recent conservation achievements and needed
conservation actions.

On the final day of the symposium we collated in-person ranking by
counting the number of stickers associated with each categorized
response, to determine the highest priority discussion topics (Figure S2).
We used the topics that emerged through the online survey and in-person
voting to guide the discussion. The intent of the in-person discussion was
to enhance knowledge sharing between Guloninae researchers,
particularly to ensure representation beyond Europe and North America,
and local stakeholders, and creative thinking to secure funding to support
representative knowledge sharing. In groups of 5-10 people (n = 12 tables),
each group discussed five questions:

1. Why do you think these themes emerged?

2. How can we overcome obstacles that exist for conservation of

Guloninae?
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3. How can conservationists working with Guloninae species replicate
and scale wins?

4. How can research best advance conservation and management
efforts?

5. What actions can we take in the next year or two to lead to more
success over the next 5-10 years?

Groups were self-selected and one group member was designated as
scribe, taking notes of the discussion. Each table contributed one set of
responses per discussion question.

Our research involved human subjects but was exempt from Institutional
Review Board review as it primarily involved the collection of expert
opinions in a professional setting. The group discussion and survey were
conducted in a manner consistent with research on public behavior, where
no intervention occurred, and no private, sensitive, or personally
identifiable data was collected beyond professional perspectives.
Participants voluntarily contributed their expertise in a setting where
professional discourse is expected.
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Figure 2. A participant at the 8th International Martes Symposium, standing next to white chart paper with
recent conservation achievements and needed actions for Guloninae species displayed. Participants are
prioritizing threats and themes for our third activity of directed discussion. The participant gave permission to
be photographed.
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Data coding (Thematic analysis)

We used content (thematic) analysis to categorize responses to the five
questions concerning conservation achievements, threats, and actions.
Thematic analysis identifies themes within the data. For the categorization
of responses presented to symposium attendees (i.e., in-person ranking
and discussion) we followed inductive coding, where the categories were
based on the data. We used deductive coding to categorize responses for
analysis; deductive coding uses pre-defined codes and assigns them to the
qualitative data. We shifted to deductive coding to make the synthesis
more broadly applicable to conservation recovery for Guloninae species
and beyond. We classified the responses to match the Direct Threats and
Action Classifications defined by the Conservation Measures Partnership
(CMP) and in conjunction with IUCN (versions 2.0, updated from Salafsky et
al. 2008; see Supporting Information). Using an international standard,
such as the IUCN categories, allows for comparison with existing, and
future, conservation assessments. For consistency, we re-coded the online
survey responses, and the symposium responses, to the CMP categories
and sub-categories. We calculated the frequency of codes and sub-codes,
summing the number of times each sub-category and category response
was provided (online survey, in-person discussion) or prioritized (in-person
prioritization with stickers). To relate the online survey and in-person
prioritization we provide the proportion of responses per number of
potential respondents (i.e., number of online survey respondents, n = 46;
and number of symposium attendees, n = 101). We provide the percentage
of votes graphically, and the count of votes tabularly, highlighting key
examples.

Below, we provide an example to illustrate the re-coding process. One
original (inductive) category response to the online survey question of
‘What are some conservation/recovery wins for the Martes species you
study over the past few years? was ‘Species recoveries and
recolonizations'. We re-coded this to fit the CMP classification of ‘Species
Re-introduction & Translocation’ under the broader classification of
‘Species Management'. Online comments for this coding comprised 15
individual responses, resulting in an online survey count of 15;

1. The recovery of the Newfoundland marten,

2. Population recovery ongoing,
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11.

12.

13.
14.

15.

Evidence of population expansion,

Range expansion in SW Scotland,

Massive recolonisation of Scotland range now moving south into
England,

In Scotland, over the last few decades, the pine marten (Martes
martes) has recovered spectacularly, due to a reduction in
persecution and a priori expansion in forest cover. In recent years,
this expansion has continued, such that martens will soon colonise
England by natural means,

Pine martens are recovering in Wales and England,

Pine martens are recovering in Ireland and the UK and are
generally being warmly welcomed,

Increased range and population size through natural recovery,

. Fishers are doing well following reintroduction several decades

ago,
Martens are still rare in WI, but a healthy population has been
discovered on the Apostle Islands, possibly a refugia,

Pine marten recovery aids red squirrel conservation through grey
squirrel control and suppression,

Tracing on expansion to new lands,

Proven expansion of population where martens have become
absent at the hand of man,

Increased detections of marten though animals still seem very rare
and at low densities.

The above example highlights the introduced bias and subjectivity of the
coder, as original responses may be argued to fit within a separate
sub-category (e.g., species stewardship). Coding was conducted by a single
author for consistency.

Results

We received 46 responses to our online survey (31% response rate). Most
of the respondents were affiliated with universities or colleges (38%), with
less representation from non-profit organizations (30%), government
agencies (17%), and other groups (15%: retirees = 4, private researchers or
consultants = 2 and one tribal organization). Two respondents were
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associated with both universities or colleges and government agencies and
one respondent did not provide an affiliation. Respondents studied
Guloninae species around the world, but were primarily focused on
species in Europe (49%) and North America (45%), with limited
representation in Asia (6%) and South America (2%). One respondent
selected multiple continents of focus, whereas all other respondents
selected only one continent. Most respondents studied at least one of the
eight marten species (85%), followed by fisher (40%), wolverine (17%) and
tayra (2%). Percentages do not add to 100 because 15 respondents studied
two species (or species groups in the case of marten) and four
respondents identified four species/species groups.

Not all Martes Working Group members attended the symposium and not
all symposium attendees were Martes Working Group members. Of the
Martes Working Group Symposium participants (n = 101), most were
affiliated with universities or colleges (35%), followed nearly equally by
non-profit organizations (25%), government agencies (22%), and a small
number of industry (11%) and other (6%) groups. The majority (68%) of
attendees were from Europe, with 29% from North America and only 3
(i.e., 3%) individuals were from Asia or South America. Affiliations and
geographic area of study were gleaned from registration and not all
attendees entered this information (n=63 and n=97, respectively). Nearly a
quarter of attendees were students (23%).

Some original responses could not be coded to CMP categories or
sub-categories. This occurred for two questions and was generally due to
the vague nature of the original response (Table 2). Removing these
responses resulted in 17% fewer online responses and 16% fewer
in-person survey responses.
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Table 2. Original (inductive) coding that was not specific enough to be categorized as part of the
Conservation Measures Partnership classification scheme, with the number of original responses attributed to

each response category.

What are the largest threats to Martes around the globe?
Habitat loss, change, and lack thereof
Human conflicts
Lack of engagement
Lack of monitoring
What are the largest threats to Martes in your jurisdiction?
Habitat loss, change, and lack thereof
Humans
Insufficient data
Negative attitudes

Small and isolated populations

In-person Online
62 43

28 8

20 1

13 1

30 23

1 1

17 1

9 2

12 2

Conservation achievements

‘Species Management' was identified as the top conservation/recovery
achievement for Guloninae species over the past few years (Table 3, Figure
3). Specific examples from the ‘Species Re-Introduction & Translocation’
included: In Scotland, over the last few decades, the pine marten (Martes
martes) has recovered spectacularly, due to a reduction in persecution and a
priori expansion in forest cover.' and ‘Fishers are doing well following
reintroduction several decades ago'. '‘Awareness Raising’ was another key
achievement with specific examples of ‘Outreach & Communication’
including: ‘To show a different side of apex predators rewilding as potential
control agents of mesocarnivores such as martens. In Mediterranean areas, the
mesocarnivore most dffected by the reintroduction of the Iberian lynx is the
stone marten, which leads [them] to disappear from lynx territories. We have
focused our informative tasks on informing people about the relevant role of
mesocarnivores such as martens play in ecosystems and the importance of
actions for mesopredator conservation and their ecological roles'.
Achievements in ‘Research and Monitoring' focused on new research
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efforts and findings, including ‘Annual monitoring of abundance’ while
‘Institutional Development’ achievements focused more on community
involvement, new collaborations, and new funding, including: ‘We don't
have marten in the South East of England yet, but since we started our
restoration project 2 years ago, we have successfully co-developed a strategy
with a stakeholder working group made up of 30+ organisations and formed o
very successful and collaborative project committee. Showcasing the
importance of collaborating with others and including others in species
reintroduction projects to reduce conflict, build trust and develop an evidence
based project that benefits lots of wildlife and local people’ and ‘Funding
secured for research’.

Table 3. Frequency of responses, by Conservation Measures Partnership (CMP) category and sub-category for
in-person prioritization (n=101) and the online survey (n=46), answering the question ‘What are some
conservation/recovery wins for the Martes species you study over the past few years?

CMP Category CMP Sub-category In-person  Online
Awareness Raising Outreach & Communication 33 9
Conservation Designation & Planning  Conservation Planning 2 1
Institutional Development Alliance & Partnership Development 20 2
Financing Conservation 4 5
Land/Water Management Ecosystem & Natural Process 9 0
(Re)Creation
Law Enforcement & Prosecution Detection & Arrest 0 1
Legal & Policy Frameworks Laws, Regulations & Codes 14 8
Policies & Guidelines 2 1
Livelihood, Economic & Moral Market-Based Incentives 0 1
Incentives
Research & Monitoring Basic Research & Status Monitoring 27 9
Species Management Species Re-introduction & 59 25
Translocation
Species Stewardship 7 0
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Law Enforcement & Prosecution -
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Percent of Votes (%)
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Figure 3. Recent conservation/recovery achievements for Guloninae species, as assessed by Martes Working
Group members (online, n = 46) and symposium attendees (in-person, n = 101).

© Burgar et al., (2025), Stacks Journal, DOl 10.60102/stacks-25007 Page 23 of 54



Threats

The largest threat to Guloninae around the globe was identified as ‘Climate
Change’ through ‘Ecosystem Encroachment’ and ‘Changes in Temperature
Regimes’ with specific examples including ‘Climate change’ and ‘Habitat
loss via climate change (Table 4, Figure 4). Participants identified ‘Biological
Resource Use’, predominantly through ‘Hunting & Collecting Terrestrial
Animals’, with examples including ‘Persecution’,
‘Overharvesting/overhunting’, and ‘Poaching’.persecution, species
overharvest, poaching), but also through ‘Logging & Wood Harvesting’ with
examples including ‘Logging of taiga for sable’, ‘Large scale clear cutting’,
and ‘No trees reach ages at which they develop cavities that fishers can use
for natal dens'. Other threats identified at the jurisdictional scale included
‘Natural Systems Modification’, with specific examples including ‘Increased
fire frequency and burn severity leading to reduction and total destruction
of suitable habitat during these events. These fires move quickly and likely
cause mortality of individuals within the fire footprint which could be
detrimental to small and isolated populations’ and ‘Invasive & Problematic
Species’, with specific examples including ‘In Hokkaido island, introduced
Japanese marten, M. melampus, may compete with the sable, M. zibellina,
for resources (habitat or food)'. Another key threat at the jurisdictional
level was ‘Pollution’ with specific examples including ‘rodenticide’.
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Table 4. Frequency of responses, by Conservation Measures Partnership (CMP) category and sub-category for in-person prioritization (n=101) and the
online survey (n=46), answering the questions ‘What are the largest threats to Martes around the globe/in your jurisdiction?’

CMP Category CMP Sub-category In-person Online
Agriculture & Aquaculture Annual & Perennial Non-Timber Crops 0 1
Biological Resource Use Hunting & Collecting Terrestrial Animals 10 18
Logging & Wood Harvesting 0 3
Climate Change Not Specified 39 10
Changes in Temperature Regimes 0 2
Ecosystem Encroachment 0 4
Energy Production & Mining Mining & Quarrying 0 1
Human Intrusions & Disturbance Recreational Activities 0 1
Not Specified 0 1
Invasive & Problematic Species, Pathogens & Genes Pathogens & Microbes 0 2
Problematic Native Plants & Animals 1 1
Natural System Modifications Fire & Fire Suppression 4 1
Pollution Agricultural & Forestry Effluents 2 5
Transportation & Service Corridors Roads & Railroads 0 3
Not Specified 0 1
Jurisdiction
Biological Resource Use Hunting & Collecting Terrestrial Animals 50 29
Logging & Wood Harvesting 46 9
Climate Change Ecosystem Encroachment 0 4
Not Specified 7 4
Energy Production & Mining Mining & Quarrying 0 2
Invasive & Problematic Species, Pathogens & Genes Invasive Non-Native/Alien Plants & Animals 6 1
Pathogens & Microbes 1 1
Problematic Native Plants & Animals 7 2
Natural System Modifications Fire & Fire Suppression 15 3
Pollution Agricultural & Forestry Effluents 9 2
Residential & Commercial Development Housing & Urban Areas 0 1
Transportation & Service Corridors Roads & Railroads 5 9
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Figure 4. The largest threats to Guloninae species around the globe and within respondents’ jurisdictions, as
assessed by Martes Working Group members (online, n=46) and symposium attendees (in-person, n=101).
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Actions

The management/conservation actions needed to further Guloninae
conservation and recovery, and actions necessary to overcome the largest
obstacles to Guloninae, in respondents’ jurisdictions, was clearly
‘Land/Water Management’ (Table 5, Figure 5), mostly referring to actions
within the Specific examples of obstacles in the ‘Ecosystem & Natural
Process (Re)Creation' included: ‘Ultimately, there is no Martes conservation
without proactive landscape level management', ‘The problem is, it takes a lot
of people from many different agencies to get on the same page, make
management decisions, and act upon them, however, climate change is
happening at a quicker pace than our legislative body can act', while
examples in the ‘Site/Area Stewardship’ sub-category included: ‘Habitat
modification by logging', and ‘Intensive land use'. Recommended actions
within this category, and the ‘Ecosystem & Natural Process (Re)Creation’
sub-category included: ‘Woodland recovery, and 'Habitat recovery actions in
altered ecosystems, to move habitat toward more resilient conditions for
Martes, while maintaining sufficient habitat area and connectivity to sustain
them in the process'. Another key obstacle at the jurisdiction level was ‘Legal
and Policy Frameworks', with specific examples including ‘Government
indifference and split responsibilities’, and ‘Government apathy in investing at
risk species over economic concerns'. A key action at the jurisdiction level
was ‘Livelihood, Economic & Moral Incentives’, with specific examples
including ‘Paradigm shift about predation’ and ‘Reduction in human-caused
mortality’. Other important actions highlighted were ‘Awareness Raising,
with specific examples including ‘Landowner acceptance across shooting
estates' and ‘Change peoples mind about mesopredators'; ‘Institutional
Development, with specific examples including ‘Political/emotional/funding
related support for diverse stakeholder groups to meet’ and ‘A forum platform
online for each Martes species and one for altogether (to share information
across species) to allow for knowledge sharing'; and ‘Species Management’
with specific examples including ‘Reintroductions’ and ‘Consider the potential
impact on Martes species of increasing the harvest of other dominant
mesocarnivores like coyote and bobcat'.
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Table 5. Frequency of responses, by Conservation Measures Partnership (CMP) category and sub-category for
in-person prioritization (n=101) and the online survey (n=46), answering the questions ‘What are the largest
obstacles to Martes in your jurisdiction?’ and ‘What management/conservation actions are needed to further
Martes conservation and recovery in your jurisdiction?

CMP category CMP Sub-category In-person Online
Obstacles
Awareness Raising Outreach & Communication 37 14
Conservation Designation & Protected Area Designation &/or Acquisition 2 2
Planning
Institutional Development Alliance & Partnership Development 0 1
Financing Conservation 27 10
Internal Organization Management & 0 1
Administration
Land/Water Management Ecosystem & Natural Process (Re)Creation 41 7
Site/Area Stewardship 19 7
Law Enforcement & Prosecution Detection & Arrest 0 1
Legal & Policy Frameworks Laws, Regulations & Codes 4 5
Policies & Guidelines 47 7
Research & Monitoring Basic Research & Status Monitoring 10 5
Species Management Species Re-introduction & Translocation 3 2
Species Stewardship 18 1
Actions
Awareness Raising Outreach & Communication 16 4
Conservation Designation & Protected Area Designation &/or Acquisition 0 2
Planning
Institutional Development Alliance & Partnership Development 17 6
Financing Conservation 0 1
Land/Water Management Ecosystem & Natural Process (Re)Creation 85 14
Site/Area Stewardship 2 1
Law Enforcement & Prosecution Criminal Prosecution & Conviction 0 1
Detection & Arrest 1 2
Legal & Policy Frameworks Laws, Regulations & Codes 0 3
Policies & Guidelines 25 12
Livelihood, Economic & Moral Better Products & Management Practices 18 8
Incentives
Market-Based Incentives 23 5
Research & Monitoring Basic Research & Status Monitoring 3 5
Species Management Ex-Situ Conservation 7 0
Species Re-introduction & Translocation 10 2
Species Stewardship 5 2
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Figure 5. The management/conservation actions needed to further Guloninae conservation and recovery, and
action necessary to overcome the largest obstacles to Guloninae, in respondents’ jurisdictions, as assessed by
Martes Working Group members (online, n=46) and symposium attendees (in-person, n=101).
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Information needs

The largest information/research needed to further Guloninae
conservation in participants' jurisdictions was ‘Population monitoring’, with
specific examples including ‘Baseline population estimates', ‘Continuing
monitoring for populations' and ‘Accurate population estimates’ (Table 6). The
second predominant information/research need was ‘Identifying habitat
needs’, with specific examples including ‘Continue to gain knowledge on
productivity in managed landscapes’ and ‘Thresholds for how little and the
configuration of forest remaining for populations to survive'.

Table 6. Frequency (Count) and percentage (%) of responses for in-person prioritization (n=101) and the
online survey (n=46), answering the question ‘What are the largest information/research needs to further

Martes conservation and recovery in your jurisdiction?'

Original Category Online In-Person
Count % Count %
Population monitoring 18 28 41 41
Identifying habitat needs 12 19 21 21
Movement ecology 7 11 19 19
Effects of disturbances 7 11 17 17
Monitoring methods 3 5 16 16
Species interactions 2 3 16 16
Identifying (and quantifying) their ecosystem services 2 3 13 13
Translocation/reintroduction needs 2 3 9 9
Effects of people 2 3 8 8
Genetics 1 2 8 8
Effects of wildfire 2 3 6 6
Threats to persistence 1 2 6 6
Road issues 1 2 3 3
Disease 1 2 2 2
Diet needs 2 3 1 1
Identifying species distributions 6 9 1 1
Reproduction 2 3 1 1
General ecology 2 3 0 0
How to increase forest cover 1 2 0 0
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Overcoming obstacles

The overarching action to overcome obstacles to Guloninae conservation
that resonated most with participants was ‘Institutional Development’
(Figure 6) with a focus on ‘Alliance & Partnership Development’ (e.g.,
‘Increasing dialogue between groups that support increasing species numbers
and those who oppose it' and 'Data should be shared more readily, quickly and
openly, so managers and practitioners can implement new science sooner’),
‘Financing Conservation’ (e.g., ‘More funding for research’), and ‘Internal
Organization Management & Administration’ (e.g., ‘Recruit and invite a
greater proportion of non-English speaking Martes researchers and offering
more support if there are language barriers'). Other important actions were
‘Awareness Raising - Outreach and Communications’ (e.g., ‘Need to get
better at refuting negative perceptions' and ‘Promoting
champions/ambassadors'); ‘Legal & Policy Frameworks - Policies and
Guidelines’ (e.g., 'Write policy statements/resolutions’, and ‘Work with decision
makers'); and ‘Research & Monitoring - Basic Research & Status Monitoring’
(e.g., 'Find better ways to identify limiting factors (e.g., how to find dens)’, and
‘How to continue, e.g., fur trapping, whilst continuing conservation’).

Replicate and scale wins

Similar to overcoming obstacles, the in-person discussion highlighted
‘Institutional Development’ (Figure 6) as the necessary actions for
conservationists to replicate and scale wins, noting ‘Alliance & Partnership
Development’ (e.g., ‘Identify issues practitioners are having and searching for
a middle ground you can meet at'), ‘Financing Conservation’ (e.g., ‘Secure
funding to support that information sharing’), and ‘Internal Organization
Management & Administration’ (e.g., 'MWG could provide step by step
process of a successful process for activities (e.g., reintroductions)’). Other key
actions identified were ‘Awareness Raising - Outreach & Communication’
(e.g., ‘Public knowledge and visibility'); ‘Research & Monitoring - Basic
Research & Monitoring’ (e.g., ‘Piggybacking - get data from other species’
studies’); and 'Species Management - Species Stewardship’ (e.g., ‘Local effort,
replicated across multiple localities').
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Advance efforts

Similar to overcoming obstacles, the in-person discussion highlighted
‘Institutional Development’ (Figure 6) as the necessary actions for
conservationists to replicate and scale wins, noting ‘Alliance & Partnership
Development’ (e.g., ‘Identify issues practitioners are having and searching for
a middle ground you can meet at'), ‘Financing Conservation’ (e.g., ‘Secure
funding to support that information sharing’), and ‘Internal Organization
Management & Administration’ (e.g., ‘"MWG could provide step by step
process of a successful process for activities (e.g., reintroductions)’). Other key
actions identified were ‘Awareness Raising - Outreach & Communication’
(e.g., 'Public knowledge and visibility'); ‘Research & Monitoring - Basic
Research & Monitoring’ (e.g., ‘Piggybacking - get data from other species’
studies’); and ‘'Species Management - Species Stewardship’ (e.g., ‘Local effort,
replicated across multiple localities’).

Actions for near future success

Similar to overcoming obstacles, the in-person discussion highlighted
‘Institutional Development’ (Figure 6) as the necessary actions for
conservationists to replicate and scale wins, noting ‘Alliance & Partnership
Development’ (e.g., ‘Identify issues practitioners are having and searching for
a middle ground you can meet at'), ‘Financing Conservation’ (e.g., ‘Secure
funding to support that information sharing’), and ‘Internal Organization
Management & Administration’ (e.g., ‘MWG could provide step by step
process of a successful process for activities (e.g., reintroductions)’). Other key
actions identified were ‘Awareness Raising - Outreach & Communication’
(e.g., ‘Public knowledge and visibility'); ‘Research & Monitoring - Basic
Research & Monitoring’ (e.g., ‘Piggybacking - get data from other species’
studies’); and ‘'Species Management - Species Stewardship’ (e.g., ‘Local effort,
replicated across multiple localities').
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Figure 6. Common themes that emerged during the in-person discussion at the Martes Working Group symposium, in response to four questions (left to right,
top to bottom): '1. How can we overcome obstacles that exist for Martes conservation?; 2. How can Martes conservationists replicate and scale wins?; ‘3. How
can research best advance conservation and management efforts?; and ‘4. What actions can we take in the next year or two to lead to more success over the
next 5-10 years?".
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Discussion

A key result from this research was the apparent unevenness of research
efforts across Guloninae species. While some Guloninae species are
well-researched, research efforts have been unevenly distributed among
species (Proulx and Aubry 2020). For less studied Guloninae species there
is a lack of natural history information that would benefit strategic and
efficient conservation, such as information on habitat characteristics,
amount of potential habitat within their range, home range size, and
population dynamics. For species with a lack of contemporary knowledge,
limited biologists, and for species that are locally concentrated (e.g., Nilgiri
marten, yellow-throated marten, Japanese marten, and tayra), we were
unable to summarize basic life history information, such as reproduction
rates. Gathering experts for all species to describe our impression of the
current status for these animals, even within an international symposium,
was challenging. We will endeavor to build accessibility and outreach for
tasks similar to our survey to Guloninae researchers outside of the core of
individuals within North America and Europe.

A strength of our research was in finding several common themes
amongst participants' perspectives on Guloninae conservation and relative
agreement in primary actions desired for conservation and recovery
measures. This convergence bodes well for our ability to effectively identify
common threats to, and pathways towards, conservation of Guloninae
species. While each jurisdiction and species will necessitate a local
understanding of threats and actions for recovery, researchers worldwide
can base research and conservation action on global lessons learned. For
example, fisher researchers from Canada can look to the United Kingdom
and identify how strategies for raising awareness of the European pine
marten evolved into successful species stewardship (e.g., MacPherson et
al. 2024). The groups targeted in Canada will differ from those targeted in
the UK, but general strategies on raising awareness can be shared.

The specific primary threats to the conservation of Guloninae species
varies across different parts of their range, necessitating custom
approaches to conservation strategies. For example, the yellow-throated
marten is threatened by habitat fragmentation and road traffic in South
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Korea (Kang et al. 2023), incidental catch during the hunting of other game
species in Russia (Oleynikov et al. 2022; Yudin and Yudina 2022), and
poaching in Nepal and India (Basnet and Rai 2020; Malick 2015). A deep
understanding of the local threats to species’ persistence should always be
considered when determining recovery strategies, which would be
facilitated by increasing the number of regional level Red List assessments.

A limitation to this research was that survey responses, prioritization and
in-person discussions were not species-specific. While we asked
respondents and symposium attendees to consider their study species we
did not ask for specifications when responding, prioritizing, or discussing.
As many respondents and attendees studied multiple species it was not
possible to attribute responses to specific species, unless clearly noted in
the response (i.e., not just a reference to ‘marten’). In future studies we
recommend linking responses to species to allow specification and
aggregation. We incorporate examples provided in the results with the
broader literature for a more comprehensive discussion. We recommend
that a future publication(s) provides a more in-depth review of Guloninae
species, where more specific threats, management concerns, and
proposed actions are laid out for each species.

Conservation achievement: Species management

By far, the biggest recent “achievement” for Guloninae species
conservation was identified as species management, particularly species
stewardship, reintroduction, and translocation (Powell et al. 2012). As
noted by respondents, Newfoundland marten populations are recovering
(Hearn and Durocher 2023) and European pine martens are expanding
their range in Scotland (Sainsbury et al. 2019) and south of West Siberia
(Herrero et al. 2016; Monakhov 2022) Pine martens have been successfully
translocated in Wales and England (MacPherson and Wright 2021). Fishers
appear to be doing well in the Eastern US, following reintroduction several
decades ago and also were translocated to the Olympic Mountains and
Cascade Range in Washington State, USA (Happe et al. 2020; Lewis et al.
2022) and to northern Sierra Nevada in California, USA (Green et al. 2022).
The timing and approach for such translocations or augmentations need to
be considered (e.g., Facka et al. 2016).
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A notable conservation achievement that was minimally expressed by our
participants was the use of protected area designations or other
conservation design and planning actions. Protected natural areas
continue to play an important role for Guloninae species (McDonald and
Boucher 2011; Proulx and Aubry 2020), especially for those sensitive to
human intervention and infrastructure (May 2007; Fisher et al. 2022).
National parks and large natural reserves appear to be most beneficial
when they encompass suitable areas and are protected with adequate law
enforcement. These areas will be strategic for upcoming Guloninae
management plans (Proulx and Aubry 2020). For example, successful sable
restoration in Russia was closely linked to the establishment of protected
areas (Chernikin 2006). Mass reintroductions in the mid-20th century
ensured the creation of several large populations of sable in Western and
Yenisei Siberia, the Republic of Yakutia-Sakha, and other areas in the east
of the range (Powell et al. 2012; Monakhov 2015). Perhaps these
conservation actions were not considered achievements because
respondents did not consider them as ‘recent’, but long-term planning will
continue to be a cornerstone of conservation for animals requiring large
spatial areas.

Conservation achievement: Awareness raising

Another conservation achievement was awareness raising, including
overcoming negative perceptions of these species through outreach and
communications. Extensive community engagement programs were built
into the British reintroductions of European pine marten to England and
Wales (Litchfield 2019). These programs aimed to educate and raise
awareness of the species, and mitigate potential conflicts within the local
community. The reintroduction projects received high levels of support,
and the community greatly valued these engagement opportunities
(MacPherson et al. 2014; Litchfield 2019). As populations expand to new
areas, additional projects are in place to continue raising awareness
amongst new communities, and build on successes (e.g., ‘Martens on the
Move’ campaign by the Vincent Wildlife Trust). Communicating the
importance of mesopredator conservation and their ecological roles is
another key action, especially where the reintroduction of endangered
predators, such as the Iberian lynx (Lynx pardinus), can lead to exclusion of
stone marten (e.g., Burgos et al. 2023). While raising awareness was a
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conservation achievement, the lack of awareness was identified as an
obstacle to Guloninae species conservation.

Identified threat: Climate change

Symposium attendees agreed that the biggest global threat to Guloninae
species will be climate change, including changes in temperature,
reductions in snowpack, and the large-scale effects of ecosystems shifting
and impinging on other species and ecosystems. Ten of the eleven
Guloninae species were found to be either moderately or highly vulnerable
to the climate and ecological emergency, particularly the impacts of
increasing temperatures and wildfires (Birks et al. 2025). The majority of
Guloninae species occur at northern latitudes and in temperate
regions—areas that are predicted to experience the greatest increases in
temperature and dramatic shifts in vegetation communities—so they may
be at greater risk and experience adverse effects. The effects of climate
change on the distribution of Guloninae species have been observed.
Examples that appear concerning for specific Guloninae species include
wildfire and drought impacting fisher and marten populations (Green et al.
2022; Kordosky et al. 2021), changing snow levels influencing wolverine,
American marten, and Pacific marten (McKelvey et al. 2011; Suffice et al.
2017; Aubry et al. 2023; Barsugli et al. 2020; Moriarty et al. 2015; Martin et
al. 2020; Colella et al. 2024) and elevated temperatures that may negatively
influence beech marten, European pine marten, and yellow-throated
marten (Dutta et al. 2022; Wereszczuk et al. 2021; Wereszczuk and
Zalewski 2023).

Identified threat: Biological resource use

Results indicated that the predominant threat across populations was
biological resource use, with nearly equal impacts from hunting/trapping
and habitat changes from timber harvesting. The IUCN identifies
hunting/trapping as one of the population threats for each of the listed
Guloninae species, with the exception of the Japanese marten and
yellow-throated marten. Fur harvesting can be challenging to sustain due
to the relatively low reproductive rates and large home ranges of
Guloninae species (Powell and Thompson 1993; Aubry and Proulx 2017;
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Barrueto et al. 2022; Mowat et al. 2020). Direct persecution can lead to a
decline in their abundance (e.g., Fogarty et al. 2022), as evidenced by the
recent history of many of these species (Sainsbury et al. 2019; Bakeyev and
Sinitsyn 1994; Monakhov 2011). The increase in the threat of
overharvesting is directly linked to periods of growth in their economic
value and human encroachment.

Forest harvesting and habitat loss continues to be a concern for Guloninae
species, but is particularly important to the one Guloninae species listed as
Vulnerable, i.e., the Nilgiri marten in western India (Shameer et al. 2023).
The impact of forest harvesting and habitat management on populations
can be difficult for jurisdictions to manage within the borders of one or a
few countries, but it may be easier than for species inhabiting many
countries, where coordinating and implementing unified conservation
programs is much more challenging (Mason et al. 2020).

Identified action: Land/water management

Participants focused primarily on actions that targeted restoration or
reduced stress (i.e., land/ water management) with specific focus on
restoring missing or severely degraded ecosystems and mitigating stresses
for sites and/or ecosystem targets. Woodland creation and forest
restoration were consistently mentioned as the most pressing action
needed to recover Guloninae species at the jurisdictional level. Many
Guloninae species are forest dependent and features from forest cover
(e.g., rest and den sites, available prey) are integral to their survival and
reproduction (e.g., Bianchi et al. 2021; Kordosky et al. 2021; Balestrieri et
al. 2021). For example, in the Central Interior of British Columbia, even a
small increase in forest harvesting area decreases the likelihood of a
resident fisher including that area as part of their home range, which has
dramatic implications for landscapes inundated with timber harvesting to
support sustainable fisher populations (Weir and Corbould 2010). It is not
surprising that the key action that emerged for Guloninae species recovery
was to recover and restore habitat, considering that the key jurisdictional
threat included logging and wood harvesting.
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Information needs: Population monitoring

Understanding the status and trends of Guloninae species is critical for
charting recovery actions, and our research indicates that population
monitoring is an important information need for many Guloninae species.
For example, Pacific martens in Washington State, USA, occur as two
distinct currently unconnected populations, one in the Cascade Range and
the other in the Coastal Mountains of the Olympic Peninsula. Recent
genetic analysis indicates that there historically was greater connectivity
between these two populations (Schwartz et al. 2020), but that Pacific
martens have experienced a decline on the Olympic Peninsula of
Washington (Zielinski et al. 2001; Moriarty et al. 2019). Their rarity and the
challenges inherent in monitoring them have indicated a limited
distribution and potentially critically low numbers for Pacific ‘coastal’
marten throughout the Olympic Peninsula (Moriarty et al. 2019; Howell et
al. 2020). Rapid changes to habitat, e.g., massive wildfires in different parts
of the world, also necessitate the continuing need for monitoring. Some
species may adapt to the changing conditions or but areas that increase in
temperature, decrease in forest cover, and experience high severity fire
may not be suitable for Guloninae populations (e.g., Collier 2024).

In some instances, the continued commercial harvest of mammals hinges
on the demonstration of stable population status and numbers. For
example, in Russia sable exploitation is managed through annual hunting
limits, serving as a form of resource protection. Population stability is
monitored through annual winter route surveys conducted by
organizations managing hunting grounds under regional hunting
departments' control. Data from these surveys inform decisions on
hunting exploitation and conservation measures. For other Guloninae
species, however, quotas or hunting/trapping limits are not imposed as
they are not deemed to be of concern to resource conservation.
Nonetheless, banning hunting of yellow-throated martens has been
suggested in certain areas of the Far East (Oleynikov and Tkachenko 2013;
Oleynikov et al. 2022; Yudin 2022). In Sweden and Norway, European pine
martens are subjected to predator control measures in some areas to
enhance forest grouse populations, and there is a need for proper
management and monitoring to avoid local decimation where this occurs
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(Helldin 2000). Novel attempts to reduce conflicts are being executed (e.g.,
Bamber et al. 2024).

Conclusions

Our approach of collecting expert opinion to identify threats to Guloninae
species was successful in highlighting unifying themes across species,
particularly climate change and biological resource use (hunting/trapping
and forest harvesting). The actions needed to overcome obstacles and
further conservation/recovery were more nuanced, but respondents
identified unifying themes of improving land management and increasing
species protection. With all but one Guloninae species listed as Least
Concern by the IUCN, elevating the importance of conservation actions
with decision-makers can be difficult and providing public outreach
regarding a species’ vulnerability is challenging. A common and recurring
theme during the in-person discussions was the need for actions that
create the conditions necessary for conservation efforts to succeed, in
particular the actions that enable institutions to support conservation work
(e.g., by increasing funding, collaboration, and communication).

Having a plan for the conservation and recovery of Guloninae species is
vital for gathering support for species recovery among lawmakers, land
managers, and other decision-makers, prioritizing conservation actions,
obtaining necessary financial and social support for species recovery,
connecting networks of partners to more efficiently accomplish goals and
objectives, and maintaining and connecting habitats. This collaboration
intends to create an international Guloninae Action Plan (GAP) that is
updated every five years to keep the needs of Guloninae species current,
and allow progress to be reported and re-prioritization of actions to occur.
Lessons learned from this research will inform the GAP; i.e., the
collaboration will extend to less well studied Guloninae species and include
researchers outside of North America and Europe. It will highlight actions
that benefit specific species and actions that benefit multiple Guloninae
species. The GAP will be introduced at the 2026 Martes Working Group
Symposium, and will be accessible via the Martes Working Group website
(https://www.martesworkinggroup.org/). Without effective conservation
planning, investments in conservation for these vital species may continue
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to suffer from ineffective strategies, poor return on conservation
investments, and potential loss of these species from ecosystems. The
outcome of this assessment will be an evaluation of common threats,
successful and unsuccessful conservation and recovery approaches, and
guidance to help researchers, conservation program managers, and
regulatory agencies achieve effective conservation of Guloninae. We hope
our combined efforts, along with willing land managers, can support these
species. We would like members of Guloninae to continue to provide their
ecosystem roles. Our goal to efficiently guide future research and provide
support towards conservation efforts aims to maximize the persistence of
Guloninae species.
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	Yellow-throated marten (Martes [Charronia] flavigula) 
	The yellow-throated marten (of the subgenus Charronia) occupies a diverse range of habitats across Asia, spanning from temperate broadleaf and mixed forests (i.e., coniferous-deciduous) to tropical rainforests (Pocock 1941; Heptner and Naumov 1998). The species' range is fragmented on the mainland, but includes large islands (e.g., Taiwan, Hainan, Borneo, Sumatra, and Java; Chutipong et al. 2016). They often den in tree hollows and are closely associated with old-growth, high-canopy forests (Parr and Duckworth 2007; Oleynikov et al. 2022; Yudin and Yudina 2022). 
	 
	Conservation status of the yellow-throated marten varies by country; the most vulnerable populations are located in the northern and western parts of the species' range (e.g., Russia, China, North Korea, South Korea, Taiwan, India), while they are more common in Southeast Asia (Parr and Duckworth 04 2007; Chutipong et al. 2016). Major threats include deforestation, forest degradation, and habitat fragmentation (Chutipong et al. 2016). Poaching (e.g., hunting for fur, mortality due to hunting dogs, accidental deaths in traps, and snares intended for other species) remains a persistent threat (Basnet and Rai 2020; Oleynikov et al. 2022). In some areas, road mortality (Kang et al. 2023) and mortality due to human-wildlife conflicts are problematic (Mallick 2015). Yellow-throated martens can live in areas of high population density (e.g., Lee et al. 2021, Kang et al. 2023), so understanding population risks may be additionally helpful in these areas. 
	 
	Nilgiri marten (Martes [Charronia] gwatkinsii) 
	The Nilgiri marten (of the subgenus Charronia) inhabits the southwestern region of India in the Western Ghats, and has the smallest range of all Guloninae species. The range is fragmented into five distinct patches, occupying the highest elevation montane areas with well-preserved forests (Shameer et al. 2023). The Nilgiri marten is primarily found in evergreen forests and montane forest-grassland mosaics, with occasional sightings in moist deciduous forests near evergreen forests (Mudappa et al. 2015; Kumar and Yoganand 1999). Major threats include deforestation and habitat fragmentation due to road construction and dam development, as well as poaching and persecution by beekeepers in retaliation for raiding bee-boxes (Mudappa et al. 2015; Shameer et al. 2023). The Nilgiri marten has received the least amount of research focus of all Guloninae species. 
	 
	American marten (Martes americana) 
	American martens are found in North America and their distribution is thought to be a function of a northward population expansion during glacial retreat and expanding boreal forest conditions (Dawson and Cook 2012). American martens occur east of the Rocky mountain crest and north into the Great Lakes region, the northeastern United States, and across Canada from Newfoundland to British Columbia (Wright 1953; Dawson and Cook 2012; O’Brien et al. 2018, Colella et al. 2024). This species is associated with late-successional, mesic coniferous, and mixed-hardwood forests (Powell et al. 2003; Ashbrook and Hapeman 2024).  
	 
	Contemporary conservation concerns for American martens include interspecific competition, climate change (Manlick et al. 2020), and forest harvesting (Woollard et al. 2024). American martens and fishers both have overlapping ranges and diets (Manlick et al. 2017; Smith et al. 2023) and are competitors that nonetheless coexist throughout their range, a balance that is believed to be maintained by differential responses to topography, climate events, and landscape change (Pauli et al. 2022). However, co-existence may be reduced in human-dominated landscapes, where American martens are not as well-equipped as fishers to inhabit these novel ecosystems (Manlick et al. 2020). Old, mixed, and coniferous forests are associated with habitat for American martens (Powell et al. 2003; Cheveau et al. 2013), forest loss and fragmentation is reducing conifer composition (Danneyrolles et al. 2016). ​​Reduction in snow cover and formation of a crust on snow cover, linked to climate change (Thompson et al. 2021), could reduce
	 
	Pacific marten (Martes caurina) 
	Pacific martens are a distinct species from American marten (Merriam 1890; Wright 1953; Dawson and Cook 2012). They are distributed from the west coast of North America into the Rocky Mountains (Dawson et al. 2017, Colella et al. 2018, 2024). Contact zones between American and Pacific martens occur along the central Rocky Mountains of Idaho and Montana and potentially into British Columbia, with an isolated contact zone on Kuiu Island in southeast Alaska (Small et al. 2003, Colella et al. 2024). Similar to American martens, Pacific martens are typically associated with structural complexity (Delheimer et al. 2023) and late-successional forests (Buskirk and Powell 1994; Thompson 2012), but have considerable plasticity including occurring in island ecosystems (Breault et al. 2021) and within coastal dune and interior coastal forests (Moriarty et al. 2021).  
	 
	Contemporary threats to the persistence of Pacific martens include climate change effects such as increasingly severe wildfires and decreased snowpack reducing available habitat at high elevations (Moriarty et al. 2015; Spencer et al. 2015; Colella et al. 2024); reductions in forest complexity and connectivity brought by fire and other resource management actions (e.g., Moriarty et al. 2015; Martin et al. 2020); and occurrence in small, isolated populations that may be susceptible to stochastic events (e.g., Schwartz et al. 2020; Spencer et al. 2015). Pacific martens may be considerably more sensitive to warming conditions compared to American martens (Colella et al. 2024). 
	 
	 
	 
	 
	Beech marten (Martes foina) 
	Beech martens (also known as stone martens) have a wide distribution over much of Europe, part of the Middle East, and central Asia, extending to Mongolia and north-west China (Abramov et al. 2016). While beech martens show a preference for forested environments and forest-field mosaics (Balestrieri et al. 2021; Wereszczuk and Zalewski 2019), they also commonly occur in urban areas and exhibit a degree of urban adaptation. Beech martens are opportunistic feeders and adjust their diet according to seasonal food availability and local environmental conditions (Papakosta et al. 2014).  
	 
	Beech martens are persecuted by humans for denning in buildings (Herr et al. 2010) and entering and damaging car engine components (Herr et al. 2009). They are also hunted for fur in parts of their range, but this additional mortality is not thought to cause population declines (Abramov et al. 2016). Beech martens’ adaptation to the human environment increases their exposure to anticoagulant rodenticides (Elmeros et al. 2018) and heavy metals (Bilandžić et al. 2010). 
	 
	European pine marten (Martes martes) 
	European pine martens are widespread and exist in forest and scrub environments across Europe, Asia Minor, and have recently expanded into the Irtysh and Ob river basins of Kazakhstan and West Siberia (Herrero et al. 2016; Oleynikov and Monakhov, 2023; Caryl et al. 2012; Lombardini et al. 2015; Monakhov 2022). European pine martens are dietary generalists (Helldin 1999, 2000). They can use a wide variety of forest types, but tend to avoid open areas such as bogs and clearcuts, preferring mature stands (Brainerd and Rolstad 2002). 
	 
	Legal protections for the European pine marten vary by jurisdiction. They are legally hunted and trapped in many parts of their range (e.g., Austria, France, Norway, and Sweden). Although they were extirpated in many parts of Europe due to overharvest, they have recently begun to recover some of their former range with the help of full legal protection and conservation translocations (Balestrieri et al. 2009; De Groot et al. 2016; Helldin 2000; Herrero et al. 2016; Manzo et al. 2018; McNicol et al. 2020; Proulx et al. 2004; Van Den Berge et al. 2000). After longer periods of protection, European pine marten populations gradually increased, and fur harvest records peaked concurrently with a drastic decline in red fox (Vulpes vulpes) populations due to sarcoptic mange (Lindström et al. 1995). Harvest records indicate that European pine marten populations have declined subsequent to the recovery of the red fox populations in the 1990s and may be sensitive to local overharvest (Helldin 2000). European pine martens
	 
	Japanese marten (Martes melampus) 
	The Japanese marten is endemic to the forests of Honshu, Shikoku, and Kyushu islands, and was introduced to Hokkaido and Sado Island (Murakami and Ohtaishi 2000). They can be found in lowlands and mountains, in both deciduous and evergreen forests (Masuda 2009), but show a preference for broadleaved forests (Tatara 1994; Hoshino et al. 2014). They are dietary generalists (Tsuji et al. 2019) and important long distance seed dispersers, particularly in sub-alpine shrubland (Otani 2002).  
	 
	Most of the Japanese marten population is stable and subject to hunting regulations. However, some of the local populations require conservation efforts (Proulx et al. 2004; Masuda 2009). Japanese marten on Gunma Prefecture, Aichi Prefecture, and Tsushima Island are experiencing habitat loss and degradation from intensive deforestation, plantation establishment, and urbanization (Tatara and Doi 1994; Proulx et al. 2004; Abramov et al. 2015; Hisano et al. 2018), and have been placed on Japanese federal and regional Red Lists. Habitat destruction and degradation exacerbate the isolation of distinct population clusters. Additionally, the introduction of invasive mustelids (i.e., American mink Neogale vison and Siberian weasel Mustela sibirica) are recognized as a mortality threat through competition (Abramov et al. 2015). The Tsushima population (M. m. tsuensis) exhibits lower genetic variation compared to populations in the Japanese archipelago, suggesting a higher conservation priority (Sato et al. 2009). 
	 
	Sable (Martes zibellina) 
	 
	Sables are widespread and inhabit lowland and mountain taiga as well as coniferous and deciduous forests in six countries: China, Japan (Hokkaido), Kazakhstan, DPR Korea, Mongolia, and Russia. Most sables are concentrated in Russia (Monakhov and Li 2013), and are well-studied because they are a valuable fur-bearing animal (Bakeev and Sinitsyn 1994; Monakhov 2011, 2016; Proulx et al. 2004). Sables are bred on fur farms in the Russian Federation and are common in zoos in many large cities around the world. Sables are legally hunted and over >160,000 wild sable pelts were offered at 226 international fur auctions in May 2024 (Sojuzpushnina 2024). There has been no evaluation providing evidence of overharvesting in recent decades, and populations of sable appear to be increasing, according to the most recent assessment in 2015 (Monakhov et al. 2016). 
	Fisher (Pekania pennanti) 
	 
	Fishers are endemic to North America, and occupy mesic coniferous, conifer-hardwood, and mixed-hardwood forests, extending from the boreal and mixed-transitional forests of Canada and the United States into the mountainous regions of the western United States. The distribution of fishers contracted significantly between the mid-1800s and mid-1900s due to unsustainable trapping for fur, predator- and pest-control campaigns, habitat loss and fragmentation, and climate changes during the Little Ice Age (Douglas and Strickland 1987; Powell and Thompson 1993; Ruggiero et al. 1994; Knaus et al. 2011; Krohner et al. 2022; Tucker et al. 2014; Lofroth et al. 2023). Fishers now reoccupy some portions of their historical range through reintroductions by resource management agencies and natural range expansion (Facka and Powell 2021; Green et al. 2022; Happe et al. 2020; Happeman et al. 2011; Lewis et al. 2022; Stewart et al. 2017).  
	 
	Fisher recovery in the western portions of their distribution is a conservation concern. Contemporary threats include habitat fragmentation from agriculture (Stewart et al. 2019), logging and wood harvesting (Naney et al. 2012), petroleum exploration and extraction (Fisher et al. 2013; Fisher and Burton 2018), uncharacteristically severe wildfires (Steel et al. 2015; Green et al. 2022; Williams et al. 2023), insect and drought-induced tree mortality (Steventon and Daust 2009), rodenticide poisoning associated with public land cannabis cultivation (Gabriel et al. 2015), fur trapping (Fogarty et al. 2025), and the synergistic effects of these threats on small populations (Naney et al. 2012). While decreases in fisher populations have been observed in some regions in western North America (e.g., Fogarty et al. 2022), their numbers have expanded in eastern North America into more urbanized landscapes, and little is currently understood regarding the differences in behavior and population trajectories across their
	 
	Tayra (Eira barbara) 
	The tayra is found in neotropical forested habitats from southern Mexico to northern Argentina (Presley 2000; Schiaffini et al. 2017). Although up to 16 subspecies have been previously identified, Schiaffini (2020) was unable to separate subspecies based on the criteria of geographic isolation, ability to interbreed, and morphological and genetic differences. Denning occurs in tree cavities or in burrows within tree root structures and den sites may be a limiting factor in unprotected areas (Bianchi et al. 2021). Tayras prey upon a variety of arboreal and terrestrial animals from insects to medium and large-sized mammals (Grotta-Neto et al. 2021). They also consume and cache fruits, possibly contributing to seed dispersal (Galef et al. 1976; Soley and Alvarado-Díaz 2011). The Mexican government lists the tayra as endangered due to habitat fragmentation and habitat loss (Chavez 2014). Many aspects of tayra ecology are still unknown, limiting conservation efforts throughout its range (Bianchi et al. 2021). 
	 
	Wolverine (Gulo gulo) 
	Wolverines have a circumpolar distribution, located mainly in the boreal and arctic regions of the northern hemisphere (Copeland and Kucera 1997). Historically, their range and habitat use were much more extensive, but human development and infrastructure (Fisher et al. 2013; Heim et al. 2017), trapping (Krebs et al. 2004; Scrafford et al. 2024), and predator removal efforts in the early 1900’s reduced their southern range (Copeland and Kucera 1997; May 2007; Walker et al. 2001).  
	 
	A global analysis suggested the primary threat to wolverines is climate and landscape change (Fisher et al. 2022). Spring snow cover can have important implications for natal den success (Copeland et al. 2010; Barrueto et al. 2022; Magoun and Copeland 1998), and warming temperatures associated with climate change will not only affect natal denning success but also decrease the availability of habitat, particularly in summer months, and further reduce the wolverine’s range (Copeland et al. 2010). Wolverines have very large home ranges (e.g., 1017 km2 for females and 1996 km2 for males; Bischof et al. 2020), which makes them susceptible to the cumulative effects of habitat fragmentation. Protected areas remain important for wolverine persistence, in addition to land and population management in landscapes where they remain (Fisher et al. 2022). 
	Methods and Materials 
	Data collection 

	On the final day of the symposium we collated in-person ranking by counting the number of stickers associated with each categorized response, to determine the highest priority discussion topics (Figure S2). We used the topics that emerged through the online survey and in-person voting to guide the discussion. The intent of the in-person discussion was to enhance knowledge sharing between Guloninae researchers, particularly to ensure representation beyond Europe and North America, and local stakeholders, and creative thinking to secure funding to support representative knowledge sharing. In groups of 5-10 people (n = 12 tables), each group discussed five questions: 
	1.​Why do you think these themes emerged? 
	2.​How can we overcome obstacles that exist for conservation of Guloninae? 
	3.​How can conservationists working with Guloninae species replicate and scale wins? 
	4.​How can research best advance conservation and management efforts? 
	5.​What actions can we take in the next year or two to lead to more success over the next 5-10 years? 
	 
	Groups were self-selected and one group member was designated as scribe, taking notes of the discussion. Each table contributed one set of responses per discussion question. 
	 
	Our research involved human subjects but was exempt from Institutional Review Board review as it primarily involved the collection of expert opinions in a professional setting. The group discussion and survey were conducted in a manner consistent with research on public behavior, where no intervention occurred, and no private, sensitive, or personally identifiable data was collected beyond professional perspectives. Participants voluntarily contributed their expertise in a setting where professional discourse is expected. 
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