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Abstract Deception Island is an active volcano with a flooded caldera and 
numerous glaciers, providing a unique habitat to very rare biological assemblies. 
Deception Island has a long history of human activity and is currently one of the 
most visited locations in the Antarctic. Natural, scientific and tourism values coex-
ist in a small area. Some activities may interfere with others and can potentially 
compromise the future conservation of the island and its unique values. Under the 
Antarctic Treaty System (ATS), regulatory mechanisms have been developed to 
provide different levels of protection to the island in order to minimise the inevi-
table environmental impacts and cumulative effects arising from existing human 
activities. Six Treaty parties manage Deception Island collectively as Antarctic 
Specially Managed Area (ASMA) No. 4 which has been identified as an exemplar 
of strategic environmental management. However, under the ATS the success of 
policies is highly dependent on the level of stakeholder acceptance. In this  chapter, 
through a review of the environmental impacts, regulatory mechanisms, current 
trends and drivers for change we examine a range of possible management sce-
narios that combine different levels of environmental standards with varying like-
lihoods of stakeholder acceptance. Success of any of these policies will rely on 
information provided by monitoring programmes.
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8.1  Introduction

Deception is a volcanic island within the South Shetland Islands at approximately 
70 km from the Antarctic Peninsula. Its volcanic caldera is flooded and is con-
nected to the Southern Ocean via a narrow channel, thus allowing marine access 
into the caldera/bay, known as Port Foster (Fig. 8.1). It has had a long history of 
human activity associated with sealing, whaling and scientific research and is cur-
rently one of the most visited tourist locations in Antarctica. With a surface area 

Fig. 8.1  Map of Deception Island. Source British Antarctic Survey
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of 98.5 km2, Deception Island has unique and outstanding environmental, historic 
and scientific values. There are two active research stations and several monitoring 
stations. It is managed by the Antarctic Treaty parties under the Antarctic Treaty 
System (ATS). A Deception Island Antarctic Specially Managed Area (ASMA) 
Management Group, which comprises of six Antarctic Treaty parties, assumes the 
task of co-ordination of activities and facilitation of communication. The diversity 
of human activities taking place can result in potential conflicts between stake-
holders and can also lead to pressures on the unique values of Deception Island. 
In this sense, Deception Island can be considered as a microcosm of the Antarctic 
where strategic management decisions need to be taken in order to accommo-
date competing priorities through consensus (Roura and Hemmings 2011; Roura 
and Tin 2013). In this chapter, we start by summarising the present situation of 
the island: its human activities, regulatory mechanisms, values that are protected 
and environmental impacts. We then explore possible drivers of change and 
future regulatory scenarios. This roughly follows some of the components of the 
Millennium Ecosystem Assessment  (MA). For  the MA,  a  comprehensive  frame-
work was developed to analyse the effects of environmental change on ecosystems 
and human well-being at multiple geographic and time scales, while considering 
the interactions among individual natural resources and the consequences of the 
tradeoffs that are made in the decision-making process (Carpenter et al. 2009; 
Mooney et al. 2004). While Deception Island is a much simpler system than the 
global and sub-global regions where MA has been applied to, we believe that 
selected components of the MA framework can serve as a useful guide in an 
exploration of the future of Deception Island.

8.2  Current Status

8.2.1  Historical Development of Human Activities

The first humans to occupy the island were American and British fur seal-
ers that arrived around 1820. Several Antarctic explorers, including Charcot 
and Bellingshausen also passed through on their expeditions (Martin 1996). 
Norwegian whalers arrived at the start of the twentieth century, first basing their 
operations out of floating factory ships and later on from a land-based complex, of 
which remains still stands today at Whalers Bay (Dibbern 2010).

In the 1940s, as nations began to take interest in territorial claims in Antarctica, 
Argentina, Chile and UK respectively put in claims for Deception Island. UK 
founded Base B in Whalers Bay. Argentina established what is known today as 
Deception station. In 1955, Chile founded the station Pedro Aguirre Cerda and 
the refuge Gutierrez Vargas (Joyner and Ewing 1991). Many buildings, including 
the Chilean and British stations and the abandoned whaling station were partially 
destroyed by volcanic eruptions in 1967 (Smellie 2001). Argentina’s Deception 
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and Spain’s Gabriel de Castilla stations are the two active research stations on the 
island today. Over the past five decades, nations including Argentina, Spain, UK, 
Brazil, Chile and USA have conducted scientific research in many areas of natural 
sciences, such as biological, oceanographic, geological and physical studies, oper-
ating out of land-based stations, field camps and vessels.

Since the end of the twentieth century, Deception Island has become one of the 
most visited tourist destinations in the Antarctic. By mid 1990s, over 10,000 tour-
ist landings1 were made on Deception Island, at the four main sites of Whalers 
Bay, Telefon Bay, Baily Head and Pendulum Cove (Fig. 8.2). The sustained 
growth peaked in the 2007–2008 seasons, with a record of over 25,000 tourist 
landings on the island. Sailing yachts, carrying 1–12 passengers, are also com-
monly seen on the island. Unlike larger cruise ships, the presence of sailing yachts 
is not regularly recorded and there is no clear information of non-IAATO cruises 

1 The International Association of Antarctica Tour Operators (IAATO) publishes statistics on 
tourist visits to Antarctica under its member companies. IAATO has over 100 member compa-
nies that cover around 97 % of the Antarctic tourism market. According to IAATO’s statistics, 
a tourist landing is counted when a paying passenger gets off a ship and makes a visit at a land 
location. One passenger usually makes only one landing at each location but can make landings 
at several locations.

Fig. 8.2  Tourist landings on Deception Island (1994–2010). Data source IAATO (2001a, b, 
2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011b)



1978 Historical Developments

and private small yachts activities (Murray and Jabour 2004; Enzenbacher 2007). 
Casual observations suggest that the number of yachts visiting Deception Island is 
in the order of ten’s of yachts per year (Pertierra, pers. obs.).

8.2.2  Regulatory Mechanisms

Like the rest of the Antarctic Treaty Area, human activities on Deception Island 
are managed under the provisions laid out under (see Tin et al. 2013):

•	 The legal instruments of the ATS, among them the Convention for the 
Conservation of Antarctic Seals (CCAS), Convention on the Conservation 
of Antarctic Marine Living Resources (CCAMLR) and the Protocol on 
Environmental Protection to the Antarctic Treaty (also known as the Environment 
Protocol);

•	 Other relevant international agreements, e.g. the International Convention for 
the Regulation of Whaling (ICRW) and the Agreement on the Conservation of 
Albatrosses and Petrels (ACAP); and

•	 Specific Measures, Decisions and Resolutions adopted at Antarctic Treaty 
Consultative Meetings (ATCMs).

Of specific relevance to Deception Island is the Deception Island Management 
Package adopted by the ATCM in 2005. This integrated management plan 
replaced piecemeal proposals for legal protection of different parts of the island 
with a coherent island-wide strategy to manage human activities (ATS 2005). 
Deception Island was formally adopted as Antarctic Specially Managed Area 
(ASMA) 4 in 2005 under ATCM XXVIII Measure 3. It includes:

•	 Several Antarctic Specially Protected Areas (ASPAs), where entry is by permit only;
•	 Several Historic Sites and Monuments (HSMs), where artefacts shall not be 

damaged, removed or destroyed;
•	 A facilities zone encompassing the two research stations, where human activi-

ties are subject to a code of conduct (Table 8.1);
•	 A series of general visitor guidelines and site-specific visitors’ guidelines (Table 8.2).

A management group, comprising of Argentina, Spain (countries occupy-
ing research stations on Deception Island), Chile, Norway, UK (countries at the 
origin of the historic sites) and US (conducting field research regularly on the 
island), was established to coordinate, facilitate communication, maintain a 
record of activities and inspect and monitor for cumulative environmental impacts 
(Argentina et al. 2006). The management plan has the advantage of short-term 
adaptability as it is revised every 5 years and can thus take into consideration new 
issues as they arise. In contrast the current management arrangements have diffi-
culties in managing long-term issues, including systematic monitoring, identifying 
cumulative impacts and establishing higher standards of protection, due to lack of 
agreement and conflicts of interest among stakeholders on these issues.
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Table 8.1  Elements of the Deception Island management package (ATS 2005)

Instruments Management objectives Selected management measures

Management plans for protected areas
ASPA Nº 140—Sites 

of unique  botanical 
importance, 
Deception Island

Preserve sites, avoid degrada-
tion to rare terrestrial flora 
and minise the possibility 
of the introduction of alien 
plants and other biota while 
allowing scientific research 
to take place

Entry by permit only, for compel-
ling scientific reasons which 
cannot be served elsewhere 
or for essential management 
actions. Access to sites is by 
foot or small boat. Land vehi-
cles, helicopter landings and 
camping are prohibited

ASPA Nº 145—Port Foster Avoid degradation to diverse 
marine benthic system while 
allowing scientific research 
to take place

Entry by permit only, for compel-
ling scientific reasons which 
cannot be served elsewhere 
or for essential management 
actions

Conservation strategies for historic sites and monuments
HSM Nº 71—Whalers Bay Preserve historic values of one 

of the most visited sites in 
Antarctica—remains of 
Norwegian Hector whaling 
station and British Base B

No new buildings to be erected. 
Limited use of motorised vehi-
cles. Recommended helicopter 
landing and camping locations. 
Site specific visitor guidelines

HSM Nº 76—Pedro Aguirre 
Cerda Station

Acknowledging the historic 
significance of Antarctic 
cultural and natural history

Shall not be damaged, removed or 
destroyed

Codes of conduct
General Code of Conduct for 

entire island
Conserve and protect unique 

and outstanding environ-
ment of Deception Island, 
whilst managing the variety 
of competing demands 
placed upon it, including 
science, tourism and the 
conservation of its natural 
and historic values

All activities should take into 
account volcanic risk. Field 
camps should be located on 
non-vegetated sites, avoid 
areas of geothermally heated 
ground or fumaroles, dry lake 
or stream beds. All wastes 
other than human wastes and 
domestic liquid waste shall be 
removed

Code of Conduct for 
Facilities Zone, 
Deception and Gabriel de 
Castilla stations

Preserving natural, scientific 
and cultural values while 
encouraging scientific 
research in the area

Consideration given to reusing 
existing sites when practicable, 
in order to minimise distur-
bance. Vehicles only used when 
necessary, on established tracks 
and away from flora or fauna 
areas

Code of Conduct for Visitors 
to Deception Island

Preserving natural, scientific 
and cultural values while 
allowing education and tour-
ism in the area

<100 passengers ashore at any 
time. 1 guide for every 20 
passengers. Do not walk on 
vegetation. Maintain 5–15 m 
from wildlife. Maintain at least 
20 m from scientific equip-
ment. Do not litter, graffiti or 
take souvenirs
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8.2.3  Values to Be Protected

Under the Deception Island Management Package, the island is protected for 
its ‘important natural, scientific, historic, educational, aesthetic and wilder-
ness values’ (ATS 2005). It is one of only two volcanoes in the Antarctic that 
has erupted in modern times. It contains a caldera with active geothermal pro-
cesses and is likely to erupt again in the future. The area also has an exception-
ally important flora, including very rare species of mosses associated with these 
geothermal areas and which have not been recorded elsewhere in the Antarctic 
(Smith 2005). There are numerous birds on the island with nine breeding spe-
cies  (Bó  and  Copello  2001), including the world’s largest colony of chinstrap 
penguins Pygoscelis antarctica Forster 1781. The benthic habitat in Port Foster 
is also of ecological interest because of the perturbations caused by volcanic 
activity.

In terms of scientific values, Deception Island holds outstanding interest for 
studies in geoscience and biological science. It is a unique natural laboratory 
where the effects of natural and human perturbations can be studied directly. 
Historically, Deception Island has played a significant role in the history of 
human’s involvement in Antarctica, acting as the stage for exploration, sealing, 
whaling and scientific research for two centuries. The aesthetic value of Deception 
Island is given by its unique landscape of a flooded caldera, linear glaciated coast-
line, barren volcanic slopes with fumaroles on steaming beaches, ash-layered gla-
ciers, old and modern stations and a massive penguin rookery in the form of an 
amphitheatre at Baily Head (Downie 2007).

Deception Island’s natural and scientific values together with its rich historic 
and aesthetic values provide significant educational values on geophysics, marine 
and terrestrial biology and exploration heritage. Its volcanic landscape strongly 
contrasts with nearby locations. For all these reasons, Deception Island is one 
of the most visited tourism sites, and is part of the main tourist corridor to the 
Antarctic Peninsula (Lynch et al. 2010).

Table 8.2  Visitor Site Guidelines for the Deception Island landing sites (ATS 2005, 2011)

Landing site Visitor guidelines

Pendulum Cove Safety requirements during use of bathing pits
Whalers Bay One ship <500 passengers at a time. Recommended landing, guided 

walking and free roaming areas. Identification of closed areas. 
Bathing pits should not be dug. Hiking between Whalers Bay and 
Baily Head strongly discouraged

Telefon Bay One ship <500 passengers at a time. Recommended landing, guided 
walking and free roaming areas

Baily Head Maximum two ships each <200 passengers per day. <350 visitors ashore 
per day. No visitors between 22:00 p.m. and 4:00 a.m. Visits to colony 
should be in closely supervised groups of <20 visitors, well-spaced, 
one guide per group
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8.2.4  Known Human Impacts

Few of the effects of human activity on the environment of Deception Island have 
been examined in detail. The presence of infrastructure and footpaths is the most 
obvious evidence of human presence on Deception Island. Several footpaths have 
developed around heavily studied locations such as the chinstrap penguin rook-
ery located in Vapour Col and at tourism sites, such as at Neptune’s Window at 
Whalers Bay (Spain 2010a). The impacts of foot traffic on Deception Island’s soil 
fauna are being studied (Tejedo et al. 2012, 2013). Rubbish has been found on 
beaches and along footpaths. Organic waste was found at Telefon Bay while plas-
tic was the most common type of rubbish found at Pendulum Cove. Abandoned 
buildings at Whalers Bay are likely to be the source of wood, glass and metal 
waste materials found in nearby beaches (Spain 2010a; Benayas, pers. obs.). 
Vandalism, including graffiti and damage of historical artefacts have taken place at 
historic sites (Roura et al. 2008). At Pendulum Cove, pools were dug in the sand to 
allow tourists to bathe in the geothermal water. The pools were rarely filled in after 
use, leaving obvious evidence of human presence. This practice has now largely 
been abandoned (Spain 2010a).

8.3  Looking into the Future

8.3.1  Drivers of Change

8.3.1.1  Research and Technology

Two research stations, several monitoring stations and two historic sites form the 
bulk of the long-term infrastructure found on Deception Island. Occupation of 
Deception station has remained below full capacity (65 people) in recent years, 
and has remained closed in some years. Gabriel de Castilla station has been oper-
ating at full capacity. Renovation works were completed in the 2009–2010 sea-
son which extended the available living and research space inside the station to 
36 people. Both research stations are expected to continue operating in coming 
years. It is unlikely that Deception station will need to be expanded in the near 
future due to the low occupation rates in recent years. Gabriel de Castilla sta-
tion has seen a steady growth in occupation rates in the last 20 years (Fig. 8.3). 
Existing  research  projects  focus  on  long-term  volcanic  and  seismic  monitoring, 
which are likely to continue operating. New technologies and research interests 
may attract more researchers to the station and/or use of field camps and estab-
lishment  of  instruments  in  more  locations.  Extrapolating  from  the  trends  of  the 
last 20 years, we expect the capacity for Gabriel de Castilla station to increase to 
between 50 and 100 people in the next decades. Of course, there may be many 
kinds of constraints, e.g. economic, logistical, technological, that may limit this 
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steady growth. New research technologies and interests may involve remote sens-
ing techniques that require no visits to Deception Island (e.g. Fretwell et al. 2011; 
LaRue et al. 2011). Environmental monitoring and human  impacts  research may 
lead to management decisions that restrict certain human activities at certain loca-
tions or during certain times. Research activities can be affected by fluctuations in 
research budgets, and stations could be temporarily closed or expanded.

Continuous use of machines and infrastructure could potentially lead to leaks 
of heavy metals and hydrocarbons into the local environment. These parameters 
are currently not monitored regularly on Deception Island, and only a few ad hoc 
measurements are available (ASOC 2010; Cabrerizo et al. 2012). However, it is 
reasonable to expect that increases in human activity would increase the likelihood 
of local environmental pollution while decreases in activity would decrease the 
likelihood of pollution.

8.3.1.2  Tourism Footprint

The number of tourists visiting Deception Island peaked in the 2006–2007 
season (Fig. 8.2). Since then, the number of tourists, cruise ships and voy-
ages to Antarctica has decreased as a combination of global economic crisis, 
retirement of vessels and companies pulling out of the market (IAATO 2011a).  

Fig. 8.3  Evolution of personnel at the two operating stations on Deception Island (1994–2011). 
Data for Gabriel de Castilla station obtained from Commander Francisco Lupiani (pers. comm.). 
Data for Deception station obtained from Commander Cristian Carrizo (pers. comm.)
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Market demand to visit Antarctica is expected to continue, and therefore 
tourist numbers are expected to grow again from 2012 onwards should eco-
nomic conditions become favourable (IAATO 2011b). Since August 2011, 
the International Maritime Organisation (IMO) includes an amendment to 
the International Convention for the Prevention of Pollution From Ships 
(MARPOL) which bans heavy grade fuel oils in the Antarctic. This new regula-
tion is not expected to decrease the number of cruise ships visiting Deception 
Island since most of the vessels entering Port Foster Bay are smaller, special-
ised vessels for polar waters that already operate with light fuel. With continued 
growth in market demand, as large cruise ships are removed from the market, 
the number of voyages based on small- and medium-sized vessels is likely to 
increase. This could, in turn, lead to a rise in the number of visits to popular 
sites, including Deception Island. We expect that the growth in tourism vis-
its to Deception Island would resume as the global economic crisis ends. This 
growth may take different forms. Regional warming due to climate change may 
lengthen the tourist season (New Zealand 2009). In addition, improved central-
ised planning of ship routes and landings could maximise the number of pos-
sible landings per day at popular sites. Taking the example of Whalers Bay, 
coordinated planning could allow two ships to arrive and land a total of 400 
passengers per day. Over a season of 120 days (Lynch et al. 2010), this would 
equate to a total maximum of 48,000 tourist landings per season, which is two 
to three times greater than current numbers. While, based on current trends, 
there is high likelihood that growth of tourism to Deception Island will con-
tinue, unexpected changes in social values and global economy could also tem-
per our forecasts.

Increased human visitation could lead to increases in the formation of footpaths 
and potential impacts on soil fauna (Tejedo et al. 2013). Wildlife may be disturbed 
by visits by humans or noise from vessels and vehicles (de Villiers 2008). The 
extent to which the seals on Deception Island are affected by human activity has 
not been examined. A study is currently underway to examine the stress levels of 
penguins on Deception Island associated with the cumulative effects arising from 
the continuous presence of human visitors (Pertierra unpublished data).

8.3.1.3  Marine Traffic and Accidents

Shipping traffic in the Antarctic Peninsula has increased significantly along cer-
tain routes (Lynch et al. 2010). At least two accidents have occurred in Deception 
Island in the last 10 years. The MS Lyuvov Orlova ran aground in Whalers Bay 
in November 2006 and had to be assisted. In January 2007 the tourist ship MS 
Nordkapp struck underwater rocks at the entrance to Foster Bay, resulting in a 
minor damage to its outer hull and a small oil spill (Argentina et al. 2007). To our 
knowledge, both events have had minimal environmental impacts. Large oil spills 
would potentially lead to more severe environmental impacts. Normal ship anchor-
ing and accidental running aground could potentially damage the unique benthic 
fauna in Port Foster (Spain 2010a).
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8.3.1.4  Introduction of Non-native Species

The Antarctic Peninsula is one of the areas of the world which is warming fastest 
(Turner et al. 2005, 2009; IPCC 2007). Climate change could increase the likelihood 
of the establishment of non-native species, whose seeds are carried to Antarctica by 
the increasing numbers of human visitors (Convey 2010). Due to its geothermalism 
and relatively high number of visitors, Deception Island is especially sensitive for 
colonisation (Hughes and Convey 2010). The non-native collembola Hypogastrura 
viatica, Folsomia candida and Protaphorura  sp. have been found on Deception Island 
and their status of colonisation still needs to be established (Greenslade 2010). Two 
non-native plant species, Gamochaeta nivalis Cabrera and Nassauvia magellanica JF 
Gmelin have been discovered recently at Whalers Bay in an area that was frequently 
visited. However, whether their origins were natural or human-mediated could not 
been ascertained (Smith and Richardson 2011). The introduction and spreading of non-
native species could substantially impact local biology leading to, in some cases, the 
permanent loss of existing biodiversity and community structures (Hughes et al. 2013).

8.3.1.5  Volcanic Activity

Active volcanism is an important driving force that has changed the landscape 
and human activity on the island. Eruptions in the late ‘60s early ‘70s devastated 
many buildings, including the Chilean and British stations which were not rebuilt. 
Scientific activity on the island was temporarily halted (Spain 2010b). The volcano 
is still considered to be active and it is expected that further eruptions will take 
place. Seismic activity is monitored during the summer season and the Deception 
Island Management Package contains an escape strategy in case of an eruption. 
Future eruptions could severely affect existing human activities.

8.3.1.6  Other Possible Developments

Other developments may also take place in the future, even though they may be 
considered to be unlikely in view of current conditions, For example, it is possi-
ble that other nations not currently active on Deception Island would express their 
interest in establishing a new station on the island, although the number of suitable 
sites is limited. Temporary field camps could become permanent refuges or sta-
tions. Increased visits from yachts may be difficult to regulate. The construction 
of a runway on Deception Island could significantly increase the amount of human 
activity on the island (Dibbern 2010).

8.3.2  Future Regulatory Scenarios

Bringing together the preceding sections on human activity, regulatory mecha-
nisms, environmental impacts, values to be protected and drivers of change, we 
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present four future scenarios for the management of Deception Island. The four 
scenarios represent different points along, firstly, one continuum that ranges 
from lower to higher level of environmental protection and, secondly, another 
continuum that ranges from lower to higher likelihood of stakeholder accept-
ance (Fig. 8.4). Scenario A extrapolates from current trends into the future, 
assuming business will continue as usual. As new agreements will not be nec-
essary, Scenario A has a higher likelihood to be accepted by stakeholders. The 
level of environmental protection delivered by Scenario A is expected to be 
lower than that of the other scenarios. Scenario B assumes that the island will 
be closed to all human access. While it delivers a higher level of environmental 
protection than Scenario A it also has a much lower likelihood of stakeholder 
acceptance. Scenario C proposes intermediate options that lie between the high 
acceptance/low protection Scenario A and the low acceptance/high protection 
Scenario B.

8.3.2.1  Future Scenario (A): ‘Business-As-Usual’

The existing Deception Island Management Package provides a framework to 
coordinate science, logistic and tourism activities on the island. It has brought 
stakeholders together to agree on common environmental standards and has suc-
cessfully promoted collaboration while avoiding direct confrontation. This way 
of working encourages consensus, commitment and support of regulations for the 
Deception Island ASMA, with implications on the wider ATS (see Braun et al. 
2013). The management package aims to avoid ‘unnecessary degradation and dis-
turbance’ while implicitly accepting some impacts (ATS 2005).  Environmental 
impacts are mitigated (but not eliminated) while current legitimate activities 
are allowed to continue. Hence, under this scenario, necessary ‘degradation and 

Fig. 8.4  Comparison of four 
future regulatory scenarios 
for Deception Island
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disturbance’ of the environment will continue even without any increase in human 
activity. With time, and with the expected increase of human activity, degradation, 
disturbance and impacts on the environment are likely to accumulate.

Research studies, such as quantifying the extent of human-facilitated trans-
portation of non-native species, examining the accumulation and risk of marine 
pollution arising from shipping traffic, analysing the effects of foot and vehi-
cle traffic on Antarctic flora and soils and monitoring the levels of vandalism 
at historical sites, provide much needed scientific information on the environ-
mental impacts of human activities on Deception Island. Many short-term stud-
ies have been conducted but a long-term, systematic and integrated monitoring 
system does not exist at the present. Baseline information on the current state of 
the island’s ecosystems is sparse, with censuses and catalogues of species dis-
tribution often derived from national surveys. Site-specific guidelines stipulate 
the maximum number of visitors allowed, areas closed to visits, how visits to 
wildlife breeding colonies should be conducted and the minimum distance that 
humans should keep with wildlife (ATS 2011). However, effectiveness of these 
guidelines cannot be evaluated since there is little scientific research or moni-
toring on the population of the colony, its trends or the effects of human visita-
tion on it. There is also a lack of information on the actual level of compliance to 
management measures. Few cases of incompliance have been officially reported 
(e.g. Argentina et al. 2009), although anecdotal evidence raises concern on the 
increase of new graffiti on historic artefacts, occurrence of occasional unauthor-
ised entry into closed areas, the need for higher guide to visitor ratios and the lack 
of monitoring and supervision of small independent yacht activities (Roura 2010; 
Benayas unpublished data).

As the current low level of integration between information and management 
continues under the Business-As-Usual scenario, human impacts on Deception 
Island are likely to become more than minor and transitory over the long term, 
permanently degrading the values that are currently being protected.

8.3.2.2  Future Scenario (B): ‘No Access’

In contrast to the Business-As-Usual scenario is a scenario which considers clos-
ing Deception Island to all human access, thereby avoiding further degradation of 
natural landscapes and values. This scenario could be created based on the neces-
sity of giving priority to the protection of Antarctica’s intrinsic, wilderness and 
aesthetic values as required under  the Environmental Protocol—values  that often 
receive less vocal support from human stakeholders (Liggett and Engelbertz 2013; 
see Neufeld et al. 2013; Roura and Tin 2013). However, under current trends of 
human activities and engagement in the Antarctic, there is very low likelihood that 
this scenario will be adopted by consensus. The establishment of a reserve with 
no access could impede the ongoing research work which has great interest to the 
international scientific community.
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8.3.2.3  Future Scenario (C): ‘Intermediate Protection’

In between the two extremes represented by Scenarios A and B lies a range of 
management options, which mixes various levels of environmental protection 
and likelihoods of being accepted and implemented. A first option, that we call  
C1-Restricted Access, includes the agreement among stakeholders to limit access 
during certain periods of time, or at certain locations. Closed areas and upper 
limits on number of people are strategies already in use (Tables 8.1 and 8.2) that 
could be extended and applied more widely. For example, maritime traffic into 
Port Foster could be limited to one ship per day, reducing the risk of accidents and 
limiting the magnitude and likelihood of environmental impacts. It could also be 
applied to sensitive sites such as breeding colonies or vegetated areas which have 
been impacted and are allowed to recover. Moreover, agreement could be reached 
among National Antarctic Programs to share their facilities and not to expand 
them any further, thereby reducing the human footprint, slowing down the pro-
cess of accumulation of pollutants, and lowering the risk of introduction of non 
native species. However, agreement on such measures would require stakeholders’ 
participation and commitment and therefore may be potentially more difficult to 
achieve.

A second intermediate scenario, C2-Higher standards, focuses on reduc-
ing human impacts rather than human presence. It builds upon the framework 
of the existing Deception Island Management Package, introducing additional 
standards and protocols while allowing existing human activities to continue, 
thereby increasing the likelihood of stakeholder acceptance. The concept of 
Limited Acceptable Change (LAC) has been widely used in the management of 
National Parks in the USA (McCool and Cole 1998) and has been proposed as 
a management tool for Antarctic tourism (Davis 1999; Bertram and Stonehouse 
2007). Applying LAC to the case of Deception Island, stakeholders would agree 
on a system of indicators to be monitored and specific management actions to be 
implemented when trigger levels are reached. Current activities could continue to 
operate, but they will be delimited in order to minimise their environmental risks 
and keep their impacts to levels that are minor or transitory (New Zealand 2007). 
For example, soil compaction in a popular visitation site could be monitored and 
when compaction values reach a level that has been determined to significantly 
affect soil fauna, those areas will be temporarily closed (Tejedo et al. 2012). 
New protocols can be introduced under this scenario and existing activities can be 
adapted to meet higher environmental standards. For example, biosecurity meas-
ures for Deception Island can be developed from the general measures recom-
mended for the Antarctic Treaty Area (summarised in Hughes and Convey 2010) 
but also include additional measures designed specifically to address the chal-
lenges on Deception Island. Measures that are easy to implement are more likely 
to be accepted and applied.

The strength of the intermediate scenarios lies in the fact that they are more 
likely to be implemented by stakeholders than Scenario B, while at the same 
time providing higher levels of environmental protection than scenario A. 
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However, their success relies on stakeholder involvement, systematic and continu-
ous monitoring, scientific research and long-term commitment. Targeted research 
is paramount in filling in gaps on baseline information and improving understand-
ing of key ecological relationships (Bargagli 2005; Kerry and Riddle 2009; Tin  
et al. 2009). A long-term integrated monitoring system can help to provide missing 
information, coordinate human activities, reduce duplication of research efforts 
and contribute towards sound science-based policy-making (Reid 2007; Hughes 
2010; Klein et al. 2013; Sánchez and Njaastad 2013).

8.4  Conclusions

Deception Island is an emblematic site. It brings together protected areas, historic 
sites, scientific research and commercial tourism in one small space. Until now, 
self regulation of the tourist industry, complemented by ATS guidelines and the 
recommendations from the Deception Island ASMA Management Group, has been 
sufficient to sustain conservation of the island. One possible weakness lies in the 
low level of environmental monitoring and lack of characterisation of cumulative 
impacts for the long term. Long-term systematic environmental monitoring is a 
useful tool that can be developed to support decision making in the future.

The Deception Island Management Package has achieved a high level of 
acceptance from Antarctic Treaty parties in creating a zoning system to protect 
environmentally sensitive areas. It has succeeded in providing an elevated level of 
protection for the different values of Deception Island and it forms the basis from 
which future regulatory scenarios can be constructed. Looking into the future, we 
expect that the Deception Island Management Package would have difficulty in 
coping with the steadily increasing pressures from the growth of human activity 
and their cumulative impacts. An alternative scenario in which the island would be 
closed to all human access would result in no further degradation of the island’s 
values and landscapes. This scenario represents the wilderness conservation 
position, being little represented in the parties involved on Deception Island and 
unlikely to achieve the levels of agreement needed for implementation and compli-
ance. Between the extreme positions of these two scenarios, intermediate regula-
tory scenarios can be developed that can maximise the likelihood of stakeholder 
acceptance and level of environmental protection.

Intermediate scenarios can be based on a mixed formula that includes exist-
ing conservation strategies (such as the components in the Deception Island 
Management Package), additional standards of protection (including safety proce-
dures) and limited access for vulnerable areas or critical periods. Such scenarios 
would allow current activities to continue while seeking commitment from all 
stakeholders to implement and comply with management measures and support 
the protection of Deception Island’s values. In addition, the establishment of an 
early detection system would allow disturbances to the ecosystem to be detected 
and management measures to be implemented correspondingly. A systematic 
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monitoring plan would be necessary in order to assess the efficiency of the policies 
in place and to anticipate future changes. Public awareness and involvement is a 
powerful tool that must be developed in the next few years. In the case of tourism, 
guides have an important educational role whereas National Antarctic Programs 
have to put in place training courses to ensure that their personnel are familiar 
with the management measures that are in place. The extent to which these activi-
ties will be developed will depend on the interest of Antarctic Treaty parties in 
furthering the protection of Deception Island and the resources made available 
towards this goal.
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