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Abstract Conserving landscapes used by multiple stakeholder
groups requires understanding of what each stakeholder values.
Here we employed a semi-structured, participatory approach to
identify features of value in the terrestrial Antarctic Peninsula
related to biodiversity, science and tourism. Stakeholders
identified 115 features, ranging from Adélie penguin colonies
to sites suitable for snowshoeing tourists. We split the features
into seven broad -categories: science, tourism, historic,
biodiversity, geographic, habitat, and intrinsic features, finding
that the biodiversity category contained the most features of any
one category, while science stakeholders identified the most
features of any stakeholder group. Stakeholders have
overlapping interests in some features, particularly for seals
and seabirds, indicating that thoughtful consideration of their
inclusion in future management is required. Acknowledging the
importance of tourism and other social features in Antarctica and
ensuring their integration into conservation planning and
assessment will increase the likelihood of implementing
successful environmental management strategies into the future.

Keywords Antarctica - Biodiversity -
Conservation planning - Participatory process - Tourism -
Values

INTRODUCTION

The Antarctic Peninsula is changing rapidly. Increasing
mean temperatures, recent record high temperature events
(Robinson et al. 2020), growing glacial retreat (Wouters
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et al. 2015; Slater and Shepherd 2018), all time low sea ice
extent (Fretwell et al. 2023), and predicted future climatic
changes (Lee et al. 2017), suggest the direct and indirect
impacts of climate change in the Antarctic Peninsula will
be severe and ongoing (Siegert et al. 2019).

Simultaneously, human interest in the region continues
to grow (Liggett et al. 2011; Hogg et al. 2020). As the most
accessible and climatically mildest region of the continent,
the Antarctic Peninsula hosts the largest proportion of
scientific research stations (39 stations, 47% of all stations
in Antarctica; COMNAP 2023), with regular proposals for
new or expanded stations (e.g., Petrel Base on Dundee
Island; Argentina 2022). Tourist numbers have also rapidly
increased in the region since the early 1990s when only
several thousand visitors visited the continent each year
(Bender et al. 2016). The International Association of
Antarctica Tour Operators (IAATO), the industry body
coordinating Antarctic private sector travel (Haase et al.
2009), reports over 70 000 visitors landed on the Antarctic
continent in the 2022/2023 season, with the vast majority
concentrated at popular landing sites in the Antarctic
Peninsula (IAATO 2023). Tourist activities are also
diversifying. Kayaking, camping, snorkelling, snowshoe-
ing and skiing are now common options on expedition
cruises (Walton 2018; Netherlands and United Kingdom
2019). Although COVID-19 had a short-term impact on
visitor numbers (Liggett et al. 2023), data from the most
recent seasons suggest recovery is already complete and
that numbers will continue to grow.

These growing pressures on the region have prompted
rising concerns from Antarctic Treaty Consultative Parties
(ATCPs), responsible for governance of the region south of
60° S (Antarctic Treaty Secretariat 1959), about the com-
pound impacts of climate change and human activities, and
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the need for a more proactive approach to managing
Antarctic tourism (New Zealand 2017; Netherlands and
New Zealand 2019; Antarctic Treaty Secretariat 2023).
Such concerns have led to an increased focus on the
assessment of realised or likely impacts and their mitiga-
tion, and on prospective conservation planning approaches
for the Peninsula region. Assessments have included, for
example, trampling effects and methods to assess them
(Tejedo et al. 2012), the effectiveness of visitor site
guidelines (Cajiao et al. 2020), projections of likely inva-
sive alien (non-native) species (Hughes et al. 2020), and a
meta-analysis of the environmental impacts of tourism
(Tejedo et al. 2022). The development of a systematic
conservation plan for the Antarctic Peninsula was jointly
proposed by the Scientific Committee on Antarctic
Research (SCAR) and TAATO (Antarctic Treaty Secre-
tariat 2017).

Systematic conservation planning (SCP) provides a
diversity of options for identifying and prioritising pro-
tected area and/or management zone locations, in relation to
goals that are identified jointly by stakeholders (Margules
and Pressey 2000). The SCP process requires the identifi-
cation of key features for a given spatial extent (or region)
and the determination of the extent to which these are
valued by stakeholder groups in that region (Knight et al.
2010; Guerrero and Wilson 2017). Stakeholder engagement
is essential to ensure the effective implementation of evi-
dence-based conservation recommendations (Knight et al.
2008, 2010; Ban et al. 2013). The engagement helps to
tailor projects to suit stakeholder and policy requirements,
generates acceptance of projects and outcomes, and
encourages stakeholders to consider other’s needs more
thoroughly (Knight et al. 2008; Reed 2008; Carwardine
et al. 2019). It is also essential where stakeholders have
expertise and knowledge that is not reflected in available
quantitative data (Martin et al. 2012; Carwardine et al.
2019), a common challenge in Antarctica (Lee et al. 2022).
Identifying features valued by each stakeholder enables
policymakers to detect overlapping interests, thus pin-
pointing sites of common interest or potential conflict (sites
or features that are valued by all stakeholders). Despite
longstanding interest in the conservation of the Antarctic
Peninsula (Lipps 1978; Bender et al. 2016), and accelerated
interest in doing so given changing climate and increasing
tourism (Siegert et al. 2019; Hogg et al. 2020), no explicit
focus has been given to the identification of stakeholders
and the features they value within the region.

Features identified by stakeholders as important during
the SCP process generally reflect their core values. Tradi-
tionally, the values considered important in Antarctica,
notably by the ATCPs, have mirrored the foundational val-
ues of the Antarctic Treaty (Hemmings 2012). These include
preserving peace, maintaining the status quo on territorial
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claims, and protecting science and cooperation (Hemmings
2012). The 1991 Protocol on Environmental Protection to the
Antarctic Treaty (hereafter the Environmental Protocol)
ushered in recognition of a broader and more diverse set of
values. Chief among these was acknowledgement that pro-
tecting the environment is as important as protecting peace
and science (Hemmings 2012). Wilderness and aesthetic
values were specifically recognised as intrinsic values
requiring protection, alongside more typically recognised
features of the Antarctic environment (Antarctic Treaty
Secretariat 1991; Hemmings 2012; Summerson and Tin
2018). Article 3 2b of the Environmental Protocol clearly
articulates that activities should avoid degradation of, or
substantial risk to, areas of biological, scientific, historic,
aesthetic or wilderness significance (reflected again in
Annex V as reasons for designating an Antarctic Specially
Protected Area; ASPA). Historic values were thus also
recognised (Barr 2018). Although tourism has been the
subject of discussion among the ATCPs at least since their
fourth meeting in 1966 (Antarctic Treaty Secretariat 1966),
and was specifically identified as an activity in the Envi-
ronmental Protocol, tourism values and the features that
reflect these were largely not considered. Yet identifying the
values of all stakeholders and incorporating these into
decision-making is essential for successful conservation and
management of the region, especially to achieve broadly
acceptable and hence effective systematic conservation
planning outcomes (Bryan et al. 2011; Adams et al. 2019).

Here, we employ a semi-structured, participatory
approach (Slocum 2005; Gill et al. 2008) to (i) identify
features (or features of value) that are valued by stake-
holders in the Antarctic Peninsula region, (ii) estimate
overlap in stakeholder interest among features, and (iii)
explore whether these features reflect the traditional sci-
ence, environmental, and intrinsic values typically identi-
fied as core to the Antarctic Treaty System. This work
forms the first component of the SCAR-IAATO systematic
conservation planning project, a multi-year, interdisci-
plinary, multi-stakeholder project seeking to provide a tool
to enable stakeholders to consider multiple options for
addressing their diverse objectives within the region
(SCAR and TAATO 2017, 2023). Identification of features
is crucial for underpinning this SCP process. Once identi-
fied, conservation targets can be set for each feature, which
are then used to prioritise protected areas and management
zones across the region. Features in a SCP context gener-
ally represent key natural features used as surrogates for
overall biodiversity in the planning and prioritisation pro-
cess, such as species or vegetation types (Margules and
Pressey 2000). They can also represent other spatially
defined natural, social, or cultural values, such as carbon
sequestration or development areas (Whitehead et al. 2014;
Maxwell et al. 2020).
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MATERIALS AND METHODS

Aligned with the objectives of the SCAR-IAATO SCP
project (SCAR and TAATO 2017, 2023), we characterised
the terrestrial Antarctic Peninsula to contain features of
value in three primary groups: biodiversity and the envi-
ronment (hereafter biodiversity), science, and tourism.
Stakeholders/experts were identified to represent those
groups based on their primary interests. First, biodiversity
was represented by Antarctic policymakers (the conserva-
tion of which is a primary aim of the Treaty Parties through
the Environmental Protocol and its Annexes; Antarctic
Treaty Secretariat 1991; Hughes et al. 2023), the Antarctic
and Southern Ocean Coalition (ASOC; a coalition of non-
governmental organisations working to conserve Antarctica
and representing civil society), and life scientists (who work
to understand and conserve biodiversity). Second, science
was represented by Antarctic policymakers (where scien-
tific research is accorded priority in the Antarctic Treaty
Area through the Environmental Protocol; Antarctic Treaty
Secretariat 1991) and Antarctic scientists (who contribute to
organising research logistics and undertake the research in-
situ). Third, tourism, the largest civil society activity in the
region (e.g., Bender et al. 2016), was represented by
TAATO operators.

We used a focus group approach that was semi-struc-
tured and participatory (Gill et al. 2008; Mukherjee et al.
2015) to identify features. The stakeholder elicitation pro-
cess can be summarised in the following steps: (i) identifi-
cation of experts to invite to participatory workshops
(Slocum 2005; Mukherjee et al. 2015); (ii) pre-workshop
preparation including provision of background information
to participants (Gill et al. 2008); (iii) semi-structured focus
group discussions (Gill et al. 2008) to identify stakeholder
features, held during either in-person (tourism) or online
workshops (science and biodiversity); (iv) broader discus-
sion with stakeholders to aggregate and finalise lists of
features identified during focus groups; (v) online surveys
for participants to identify spatially-explicit sources of data
for each feature; (vi) classification of features into cate-
gories and subcategories by the project team. Further details
on each step are provided below and in Fig. S1.

Pre-workshop preparation

Data collection occurred during and after targeted expert
workshops in 2020. In-person workshops were planned for
both the tourism experts, and science and biodiversity
experts, but the science and biodiversity workshop were
transitioned online due to the restrictions on travel imposed
during the COVID-19 pandemic.

Prior to the workshops, participants received informa-
tion introducing the project and the aims of the workshops
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(see Additional Online Material at: https://doi.org/10.
26180/24023637). For the tourism workshop this con-
sisted of a document outlining the aims of the broader
systematic conservation planning project and the workshop
goals, and a slideshow introducing the basics of systematic
conservation planning. Further information and back-
ground were provided in the in-person and online work-
shops. To ensure that the online workshops involving
science and biodiversity experts were efficient, video
introductions to the project and introductions to features of
value, as well as a proposed list of starting features, were
provided in advance of the online workshops, alongside the
introductory documents.

Tourism workshop

The first workshop was held with tourism operators in
Miami, USA in February 2020. All IAATO Operators were
invited to attend the workshop. Twenty-six people partic-
ipated, representing 17 IAATO expedition operators
(~ 30% of all IAATO Operators; IAATO 2022). A further
three yacht operators participated in the process remotely
in May/June 2020. Most participants had worked in the
Antarctic tourism industry for a substantial period (> 5
years, although some had > 20 years) as expedition lead-
ers, guides, operations directors and/or senior managers.

The workshop began with an introduction to features of
value and their use in conservation planning. Several pre-
identified features (known to be visited by tourists; Lee
2019) were provided as examples, including pygoscelid
penguin colonies and historic sites. Smaller focus groups
(5-6 people) then identified and discussed features valued
by the tourism industry in the Antarctic Peninsula. An
TAATO staff member facilitated the discussions of each
focus group and compiled notes on features identified. A
member of each focus group presented their identified
features to the wider group in the next session. The full
group then approved or rejected each proposed feature
based on the majority (i.e. whether or not it is valued by the
industry at large). Workshop participants agreed on a total
of 42 features important to the Antarctic tourism industry.
Participants finally completed a survey identifying, in a
spatially explicit manner, tourist landing sites that con-
tained these features.

Science and biodiversity workshop

The second workshop involved Antarctic science and
biodiversity experts (primarily Antarctic scientists and
policymakers) and occurred online using the e-meeting
software Zoom (v 5.0.5) for focus group meetings, and the
online discussion platform Slack (v 4.7) for further dis-
cussion and note taking. Participants were invited to take
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part in the workshops if they were a member of the SCAR-
IAATO SCP liaison group or if they were identified for
their specific expertise (e.g. seabird or invertebrate
experts). A community liaison group was established in
2019 to provide input to the SCP process, which any
Antarctic scientist or policymaker interested in the project
could join. The liaison group was advertised to the SCAR
community (via SCAR’s mailing list and website (www.
scar.org) and the CEP (via its mailing list)). Fifty-five
people participated in the online workshops (30 men, 25
women, from 17 different countries). All had substantial
experience working in various fields of Antarctic science or
policy and included experts on biodiversity, tourism, pol-
icy, conservation, and national program operations. Many
participants had expertise in both science and biodiversity,
and so identified features for both groups. Many of the
scientists were life or social scientists, thus some science
values from the physical sciences are likely to have been
overlooked.

Participants took part in one of five online focus group
discussions, which were scheduled at various times to cater
for time-zone differences. The online focus groups fol-
lowed the same format as the in-person tourism workshop,
where an introduction to features and their use in conser-
vation planning was followed by examples of features, then
by focus groups and then a larger group discussion. The
breakout feature of Zoom was used for the focus groups,
which were facilitated by a member of the project team.

Despite the absence of key vertebrate and invertebrate
groups from the terrestrial Peninsula (e.g. no amphibians or
reptiles, and only two insect species), the region still has
significant biodiversity at the species level (Chown et al.
2015). Unfortunately, most species are insufficiently well-
known spatially (and in some instances taxonomically) for
biodiversity features to be assessed at this level (Chown and
Brooks 2019; Lee et al. 2022). Rather, 45 biodiversity
groupings accepted as representative in a previous Antarctic
Priority Threat Management assessment (Lee et al. 2022)
were used as a starting point (see online material).
Nonetheless, biodiversity experts identified several other
biodiversity features based on their expert knowledge.

Following the online workshops, proposed features were
combined into two lists (one for biodiversity features and
one for science features). The two lists were then posted to
Slack to allow workshop participants to see and discuss the
features identified in the other discussion sessions. The lists
were made available to participants for three weeks to
partake in the online discussion and comment on the fea-
tures. The lists of features were then finalised based on
feedback from participants and a majority decision. In the
case of a tie, e.g. whether ‘site accessibility’ is too vague to
be considered a science feature, it was retained in the final
list. Workshop participants agreed on a total of 72 features
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valuable for biodiversity, and 93 for science. Participants
were then asked to identify sources of spatial data for each
feature (where they were aware of such data) in an online
survey.

Feature classification

To assist in visualisation of the features, we grouped
related features into seven major categories: biodiversity,
geographic, habitat, historic, intrinsic, science, and tour-
ism. The categories are generally broad and were based on
the discussions from the focus groups. Within these cate-
gories, similar features were then further grouped together
into subcategories. For example, Antarctic fur seals (Arc-
tocephalus gazella), elephant seals (Mirounga leonine),
and Weddell seals (Leptonychotes weddellii) were grouped
into the ‘seal’ subcategory.

We also estimated the spatial data availability (data that
identifies locations of features across the Antarctic Penin-
sula) for each feature using the expert information (see
Fig. 1 for an example). We categorised these data avail-
ability as ‘comprehensive’, representing datasets with
broad spatial coverage (often region wide) that were often
quantitative; ‘ad hoc’, representing small datasets that only
covered small areas and were often qualitative or anecdo-
tal; or ‘not available’, where participants were unable to
identify any known sources of spatial data.

Finally, given that Annex V of the Environmental Pro-
tocol provides the international framework for designation
of Antarctic Specially Protected Areas (ASPAs), we also
identified which features align with the outstanding values
listed in Annex V. Examples include: ‘areas kept inviolate
from human interference’ or ‘areas with important or
unusual assemblages of species’ (see Table 1 for all
values).

R version 4.2.2 was used for data visualisation (R Core
Team 2022).

RESULTS

Stakeholders identified a total of 115 features in the ter-
restrial Antarctic Peninsula (Table S1). Of these, tourism
stakeholders identified 42 features of value, biodiversity
stakeholders identified 72 features, and science stakehold-
ers identified 93 features (Fig.2a). Many features were
identified as important by multiple stakeholder groups. The
biodiversity features include taxonomic groups (e.g.,
crustose lichens) and other physical habitat features (e.g.,
geothermal sites). The science stakeholders included all of
the biodiversity features in their list, given research
undertaken on most of the assigned biodiversity features, as
well as scientific infrastructure and other important

www.kva.se/en
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Fig. 1 Map illustrating the spatial locations of some examples of the conservation features identified by stakeholders in the South Shetland
Islands region of the Antarctic Peninsula. Inset shows Antarctica with a circle indicating the location of the South Shetland Islands

geographic or scientific features, such as glaciers, fossil
bearing rocks and important monitoring sites. Tourism
stakeholders identified a diversity of features as being
valuable, including some historic, biodiversity, geographic,

such as camping sites.

www.kva.se/en

and intrinsic features, alongside specific tourism features,

With the 115 features split into categories, the largest
category was biodiversity, with 56 features, followed by
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Table 1 Terrestrial conservation features in the Antarctic Peninsula that relate to the values identified in Annex V, Article 3 of the Environ-
mental Protocol. This Annex recognises the purposes for which an area can be designated as an Antarctic Specially Protected Area (ASPA).
Features are listed under the appropriate category recognised in Annex V. Full details for the features can be found in Table S1

Feature

(a) areas kept inviolate from human interference so that future comparisons may be possible with localities that have been affected by
human activities;

New monitoring sites/control sites

Inviolate sites

(b) representative examples of major terrestrial, including glacial and aquatic, ecosystems and marine ecosystems;
Ecological processes

Microclimate diversity

Representative sites

(c) areas with important or unusual assemblages of species, including major colonies of breeding native birds or mammals;
Adélie penguins

Chinstrap penguins

Gentoo penguins

Emperor penguins

Skuas

Antarctic shag

Antarctic tern

Procellarids

Southern giant petrels

Kelp gulls

Greater sheathbill

Antarctic fur seals

Elephant seals

Barren soils

Cryoconites

Epi-shelf lakes

Fjords

Freshwater lakes, streams and meltwater

Nunataks

Geothermal/volcanic sites

Microbe hotspots

Newly exposed ice-free areas

Permafrost

(d) the type locality or only known habitat of any species;
Type localities (not identified in the current surveys)™

(e) areas of particular interest to ongoing or planned scientific research;
Non-native species sites

Important monitoring sites

Vulnerable sites

(f) examples of outstanding geological, glaciological or geomorphological features;
Glaciers

Fossil bearing rocks

Meteorites

Minerals and crystals

Geological processes

(g) areas of outstanding aesthetic and wilderness value;
Wilderness

Aesthetic values

@ Springer www.kva.se/en
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Table 1 continued

Feature

(h) sites or monuments of recognised historic value; and
Historic sites and monuments (HSM’s)
Unofficial historic sites

(i) such other areas as may be appropriate to protect the values set out in paragraph 1 above

Potential expansion zones

Ecosystem services

AType localities were not identified as a value by the workshop participants, though have been included in the table for comprehensiveness

geographic, habitat and tourism with 14 each. The historic
category contained the least, with only two features iden-
tified. Within subcategories (Fig. 2b), invertebrates con-
tained the most with 15 features, followed by seabirds with
14 features, and vegetation with 12 features—reflecting the
large overall number of biodiversity features identified, but
also reflecting the initial division of species into taxonomic
groups (following Lee et al. 2022).

Estimated spatial data availability for features varied
substantially across categories (Fig. 2c). Data representing
biodiversity features were estimated to be the most com-
prehensive, with every feature estimated to have some ad
hoc data available and the majority to have comprehensive
data available. Tourism features were estimated to have ad
hoc data available representing every feature, though no
comprehensive data were available for any. The other five
categories have an approximately equal split of ad hoc data
and comprehensive data available for features. Six features
were estimated to have no spatial data available at all: soil
sediments, ecological processes, microclimate diversity,
crevasses, vulnerable sites, and ecosystem services.

Many features were identified as important by multiple
stakeholder groups (Table 2; Table S1). At a category
level, the biodiversity (53 out of 56), habitat (14 out of 14),
and historic (2 out of 2) categories have the highest pro-
portion of features valued by more than one stakeholder.
The tourism category has the lowest levels of overlapping
interest (0 out of 14), as all of the features were only
identified as important by the tourism industry. Six features
were identified as important by all three stakeholder
groups, including the three pygoscelid penguins, emperor
penguins (Aptenodytes forsteri), and elephant and fur seals.

Forty-two of the features identified by the stakeholders
relate to the description of the outstanding values identified
in Annex V (Article 3) of the Environmental Protocol,
which recognises appropriate purposes for designating an
ASPA (Table 1). These features came from all seven of the
feature categories except tourism, where no features were
recognised as relating to Annex V. The largest number of
features related to classification (c) of Article 3: ‘areas with

www.kva.se/en

important or unusual assemblages of species, including
major colonies of breeding native birds or mammals’.

DISCUSSION

The Antarctic Peninsula hosts a diverse range of terrestrial
features of value. Many of these relate to the environ-
mental, science, and intrinsic values traditionally recog-
nised by the Antarctic Treaty and Environmental Protocol
(Antarctic Treaty Secretariat 1991; Hemmings 2012).
These reflect Antarctica’s remoteness and late discovery,
lack of historical human occupation and indigenous peo-
ples (Barr 2018), and the comparatively pristine landscapes
(Watson et al. 2018). However, now thirty years after the
Environmental Protocol was signed, it is clear that these
traditional values do not reflect all features considered
important by stakeholders today. This is particularly true of
features identified as important to tourism. Resistance to
tourism presence and growth, by many Antarctic Treaty
Parties, may result in an unwillingness to recognise social
values as important in Antarctica (Liggett et al. 2011; New
Zealand 2017; Netherlands and New Zealand 2019). Yet,
tourism is arguably the only way the global public can
access Antarctic features and values. Recognising the
importance of cultural and social considerations alongside
environmental and ecological considerations is also
increasingly appreciated by policymakers, managers and
conservation practitioners around the world (Ban et al.
2013; Guerrero et al. 2018). Social-ecological systems
have long been recognised as a foundational framework for
equitable and effective conservation policy, giving voice to
all stakeholders with an interest in a region (Ostrom 2009).
Difficult conservation problems, including those now
starting to emerge in the context of the combined effects of
climate change, tourism and fishing in the Antarctic
Peninsula region (Hogg et al. 2020), may benefit from
applying social-ecological approaches. Whilst social-eco-
logical frameworks have yet to be widely adopted in the
region, they are now starting to be implemented as a basis
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Fig. 2 Terrestrial conservation features in the Antarctic Peninsula identified by stakeholders. a Number of features identified by each of three
stakeholder groups, coloured by category. Some features were considered important by multiple stakeholders. b Number of features identified
under 19 subcategories, that fall into seven broader categories (colours). Examples of features belonging to subcategories are identified in the
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Table 2 Number of features in each category that were identified as important by one or more stakeholders. Table S1 lists each feature and the

stakeholders that identified it as important

Category 3 stakeholders 2 stakeholders 1 stakeholder Total # of features
Biodiversity 6 47 3 56
Habitats 0 14 0 14
Geographic 0 9 5 14
Intrinsic 0 1 3 4
Historic 0 2 0 2
Science 0 3 8 11
Tourism 0 0 14 14
Total 6 76 33 115

for framing research to support policy (Hughes et al. 2022;
Securing Antarctica’s Environmental Future 2021).

There is clear overlapping interest among stakeholders in
many terrestrial features. Most prominently, all three
stakeholders identified pygoscelid (Adélie, Gentoo, Chin-
strap) and emperor penguin colonies, and fur and elephant
seals, as important. This is not surprising given worldwide
interest in charismatic species (Bennett et al. 2015; Sibarani
etal. 2019), resulting in a great scientific interest in Antarctic
vertebrates, particularly penguins, and Antarctic tourists’
strong desire to see these species (Bender et al. 2016; Lee
2019). Recognising the overlapping interest in these features
will be crucial in developing and implementing achievable
conservation actions that can cater to diverse stakeholder
requirements, while meeting the objectives of the Antarctic
Treaty and Environmental Protocol. The lack of interest
from other stakeholders attached to many tourism features,
such as opportunities for skiing or snorkelling, and sites
providing a safe harbour for yachts, indicate that the tourism
industry values some features that are of lower importance to
science and biodiversity stakeholders. Some of these fea-
tures may not overlap in space with important biodiversity
and science features, such as areas suitable for skiing or
snowshoeing, though others likely will (e.g. some sites
suitable for conducting a ‘polar plunge’ from shore, like
Deception Island, are also rich in biodiversity features).
Several science features were only of interest to the science
stakeholders, including sites of non-native species incur-
sions, long-term monitoring sites and control sites, while all
features identified as important to the biodiversity stake-
holder group were also considered important to science
stakeholders, who wish to better understand the biodiversity,
habitat and geographic features in the Antarctic Peninsula.
Science features were identified primarily by biologists, and
although they considered the values likely to be appreciated
by glaciologists, geologists and other Antarctic scientists, it
is likely some features important to science have been
overlooked.

Mounting recognition of global change and threats facing
Antarctica have stimulated interest in further developing the
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Antarctic Specially Protected Area system (Coetzee et al.
2017; Argentina et al. 2018). Several studies have also
highlighted the deficiencies of the current system (Shaw et al.
2014; Hughes and Grant 2017), which is not representative
of all biodiversity groups (Wauchope et al. 2019; Phillips
et al. 2022). Annex V of the Environmental Protocol iden-
tifies nine specific, although not exclusive, categories for
designating an ASPA, and here we have identified forty-two
features that fall into and represent these categories
(Table 1). For example, barren soils, epi-shelf lakes and
geothermal hotspots are examples of ‘areas with important or
unusual assemblages of species, including major colonies of
breeding native birds or mammals’. These forty-two features
could be integrated into future ASPA planning work or
considered in management plans. Consideration of social
features, such as those identified as important for tourism,
should also occur in alignment with a social-ecological
approach to ASPA planning (Burrows et al. 2023), which is
necessary for effective implementation of conservation
plans (Bryan et al. 2011; Guerrero and Wilson 2017).
Although the precautionary principle should be applied,
integration of features into conservation planning work
hinges on data availability, which varies considerably.
Most biodiversity features identified here have some data
available, if only ad hoc and not comprehensive. Com-
prehensive data can provide a reliable representation of
presence (and/or absence) of a feature across the landscape,
i.e., a reasonably certain understanding of where the feature
is located across an entire region. For example, the Map-
ping Application for Penguin Populations and Projected
Dynamics (MAPPPD) project represents such data for
Antarctic penguin colonies (Humphries et al. 2017; Che-
Castaldo et al. 2023). Many of the features with ad hoc data
available will not include all of the locations where that
feature is present, only the ones known by the experts
involved. Features with no spatial data available, such as
ecological processes, or with only ad hoc data, such as
unofficial historic sites, should be prioritised in future data
collection or compilation to allow their integration into
future conservation plans and management strategies.
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Engaging with stakeholders is essential for successful
conservation (Knight et al. 2008, 2010; Ban et al. 2013). To
identify features of value in the Antarctic Peninsula for use
in SCP we considered the most important stakeholders to
be those that work directly in the Antarctic Peninsula
region, with interests in biodiversity, science, and tourism.
This includes scientists, policymakers, tourism operators,
and NGOs, and every effort was made to engage with a
diversity of experts within these fields (science and biodi-
versity experts came from 17 different Antarctic Treaty
nations). However, there are a range of other stakeholders
whose views were not directly incorporated, including
tourists themselves, non-science staff who work at scien-
tific stations, citizens of Antarctic gateway cities (particu-
larly Ushuaia, Argentina and Punta Arenas, Chile), and the
global public as a whole. Antarctic gateway cities are
portals for goods and services to reach the Antarctic, but
also have rich historical and contemporary connections to
the continent (e.g. visits by heroic age explorers, sealing
and whaling hubs, logistics centres for tourism or National
Programmes; Roldan 2015; Leane et al. 2021). The
Antarctic link generates work and income for gateway city
citizens and some people develop connections with
Antarctica, sometimes with a sense of custodianship
(Roldan 2015; Leane et al. 2021). The global public fre-
quently recognises Antarctica’s wilderness and aesthetic
values, its role in driving global climate, and its vulnera-
bility (McLean and Rock 2016; Tin et al. 2018; Nielsen
2019). Considering the views of a greater diversity of
stakeholders could increase the number of features identi-
fied in the Antarctic Peninsula or change the proportion of
stakeholders interested in features (the global public, for
example, clearly values Antarctica’s ecosystem services).
Although a diversity of participants were involved in the
stakeholder engagement (countries, gender, and career
stage), the research team come from Western nations,
which may have also influenced the approach taken and
framing of the project. This could have biased results
towards western views and values, which should be
recognised as a limitation of the approach.

CONCLUSIONS

There are a diverse range of stakeholders with an interest in
the Antarctic Peninsula, including scientists, tourist oper-
ators, citizens of gateway countries, the global public, and
primarily the Antarctic Treaty Parties. These stakeholders’
all value biodiversity and want to see the best outcomes for
the region’s natural environment, however, they also value
a diversity of other features within the region. While the
Antarctic Treaty and Environmental Protocol have tradi-
tionally emphasised science, environmental and intrinsic
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values, we suggest there is a need for an increased recog-
nition of social values in Antarctica, especially those of
tourism. This increased representation will lead to more
realistic conservation and management. The 115 features of
value identified in this work can be used to inform sys-
tematic conservation planning approaches, as well as other
management or research endeavours. A primary example
could be their consideration in site-based management,
such as Visitor Site Guidelines for tourism, or Antarctic
Specially Managed Areas (ASMAs), for sites with a mul-
titude of users and values.

To provide impetus for these approaches, both the fea-
tures of value identified here, and the benefits of the SCP
approach more generally, using explicit examples from the
Antarctic Peninsula, should be provided to the members of
the CEP, encouraging them to further develop the work they
commenced with the ATCM XLII CEP-SCAR Protected
Area Planning Workshop (Argentina et al. 2018; Australia
et al. 2019). By furthering dialogue with members of the
CEP, broad stakeholder participation can develop approa-
ches which might then be refined for presentation to the
Antarctic Treaty Consultative Parties for consideration.
Consensus decisions are not required by the CEP (Hughes
et al. 2023), enabling a diversity of views to be considered.

Progression toward a common understanding is even
more important given some of the difficulties in discussion
recently encountered across the Antarctic Treaty System,
for example agreement on the use of inviolate areas within
ASPAs (Antarctic Treaty Secretariat 2023).

Such an approach might best be developed through
existing collaborations, like the SCAR-IAATO systematic
conservation planning project, in alignment with the sub-
stantial interest in developing the ASPA network demon-
strated by the CEP.
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