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Executive Summary
The issue of tourism management in Antarctica has been consistently on the ATCM’s agenda since 1966.  It has had its own ATCM Working Group since 2004 and has been the subject of two Meetings of Experts.

The Antarctic Treaty Parties have frequently expressed concern over the environmental impacts of Antarctic tourism.  See for example, Recommendation XVI-13 (1991), Recommendation XVIII-1 (1994), para 57 of the Final Report of ATXM XVIII (1994), para 93 of the Final Report of ATCM XXI (1997), para 195 of the Final Report of ATCM XXVII (2004), as well as references in the 50th Anniversary (Baltimore) Declaration.

Alongside these concerns the Parties have considered (though not implemented) a range of possible management responses including, inter alia, improved and centralised data management (paras 165 – 167 of the Final Report of ATCM XXVII) and monitoring programmes (paras 92 – 95 of ATCM XXI).

However, the long-standing discussions within Antarctic Treaty Consultative Meetings have not been supported by readily available data and information on the actual or potential impacts of Antarctic tourism.
Study findings

The intent of conducting the tourism study has been to fill this void and to provide for the Parties an independent assessment of the actual or potential environmental impacts of Antarctic tourism.  As a consequence it is anticipated that the Parties will be able to take an informed view as to the expediency and necessity of any future management interventions.

The study provides:

· an overview of tourism trends over time;

· an overview of the current status and characteristics of Antarctic tourism;

· a consideration of the potential environmental impacts that could arise from Antarctic tourism;

· a review of the sites that are visited by tourists and the state of knowledge of those sites;

· a review of the published literature on the impacts of Antarctic tourism;

· a summary of regulatory measures adopted by the Treaty Parties on tourism;

· an assessment of regulatory controls in place against the identified environmental aspects of Antarctic tourism;

· recommendations for further work.

Notable observations from the study are:

· Independent, reliable and complete data on all forms of Antarctic tourism are hard to obtain.  While the industry, through IAATO, manages and reports on data for the majority of tourism activities, there are substantial gaps in the data and the ATCM has no ownership of them.  The lack of comprehensive data and information readily available to the ATCM makes any assessment of the environmental impacts of Antarctic tourism challenging.  This situation is likely to continue unless reliable means of collecting and reporting on tourism data are established.

· To date no methodology has been agreed by the Treaty Parties to distinguish between tourist sites in terms of their relative environmental sensitivities.  A more thorough and quantifiable assessment of relative site sensitivities would provide a firmer basis for site-specific management.

· Information on tourist site sensitivities is not held centrally; the state of knowledge is highly variable between sites and is not readily available to managers and the CEP / ATCM. 

· The published literature contains very few studies of environmental impacts specific to Antarctic tourism.  In some instances unequivocal environmental impacts have occurred; for example the formation of tracks through moss beds on Aitcho Island, and tracking at other locations. For the most part however, the literature suggests that tourism impacts are either absent (i.e. tourism is having no affect on local physical or biological systems), or any impacts are subtle and cumulative and undetectable at the current (low) levels of monitoring.  

· There is currently no ATCM-agreed systematic means to monitor impacts from tourism activity at tourist sites.  Feedback on impacts and the adequacy of current management controls is currently provided by the industry itself and a US-based NGO, Oceanites.

· The effectiveness of implementation of current tourism management controls, including EIA provisions of the Protocol, have not been thoroughly assessed to date.  

· There may be merit in considering a range of future scenarios for Antarctic tourism and the associated environmental implications and potential management responses.  This should include consideration of additional pressures being faced in the region; not least the effects of a changing Antarctic climate which is having, and is likely to continue to have a far more significant impact on natural systems.

· There are a number of management options available to the ATCM including hard (ASPA and ASMA designations) as well as soft measures such as site-specific and generic guidance material.  The utility of these tools and other management options (e.g. seasonal and site-specific management) requires further consideration.  Evidence for the application of one or a combination of such approaches will need to take account of limited data, monitoring and research. 

Study recommendations (to be further reviewed by CEP XV)

Recommendation 1:

To ensure that the ATCM has readily available to it a complete picture of tourism activities and to facilitate regular assessments of the environmental impacts of Antarctic tourism by the ATCM, the ATCM should develop a centrally managed database of tourism activities, which might be achieved through a redesign and concerted use of the EIES.  

Consideration will need to be given as to the data required, though much of the information currently collected through the post-visit reporting process would be of relevance, supplemented with accurate reporting of all authorised tourist activities including yacht visits and land-based expeditions.

Recommendation 2:

To improve site-specific management a centrally managed ATCM database of tourist sites, including information on their environmental sensitivities, should be established, alongside the visitation database referred to in Recommendation 1.

Recommendation 3:  

An appropriate method of assessing site sensitivity should be developed and a relative sensitivity analysis undertaken for at least the most heavily visited sites in Antarctica, including, for example, consideration of the vulnerability of tourist sites to non-native species establishment, for the purpose of more rigorously assessing appropriate management needs.  Site sensitivity considerations should also be included in the Environmental Impact Assessment process for tourism activities.

Recommendation 4: 
Consideration should be given to the means by which site specific guidelines are reviewed and updated, including the appropriate frequency of review and the information required to support a review.  

Recommendation 5:

Consideration should be given to the regular review of trends in tourist activity at selected tourist sites, particularly those with high levels of visitation or those considered to be particularly sensitive to impact.

Recommendation 6:

Consideration should be given to establishing an ATCM-approved on-site monitoring programme for the purposes of i) assessing the effectiveness of site-specific guidelines and ii) monitoring for impacts.

Recommendation 7:

Consideration should be given to developing a series of ‘best estimate’ trigger levels to assist in guiding monitoring efforts. This could include identifying certain parameters (e.g. the number of landed tourists per season at a site) that would, if reached, trigger a need for a review of the effectiveness of current management at the site. Such an approach would be underpinned by the site sensitivity analysis referred to in Recommendation 3 above.

Recommendation 8:
Consideration should be given to identifying a range of potential management options that might be applied to managing tourism activities, including vessels and vessel operations while transporting tourists, as well as to the data and information needed to support the application of such measures.

Background
Commercial tourism
 in Antarctica has been undertaken since the late 1950s. Discussions about the environmental impacts, management and regulation of Antarctic tourism have been conducted by the Antarctic Treaty Parties over a similar period, with the matter first being discussed at the IVth Antarctic Treaty Consultative Meeting (ATCM) in 1966 in Santiago.  
Over the last 50 years, tourism activities in Antarctica have increased and diversified and the number of sites used for landing passengers has increased. Throughout this period, discussions within ATCMs have focused on safety and environmental issues, including the assessment of possible cumulative impacts, environmental impact assessment, limiting ship size, shipping safety and vessel standards, search and rescue matters, passenger limits at key landing sites and site specific and general guidelines. 
The Antarctic tourism industry has a strong member association (The International Association of Antarctic Tour Operators or IAATO).  IAATO was  founded in 1991 to “advocate, promote and practice safe and environmentally responsible private-sector travel to the Antarctic”. 

IAATO currently has more than 100 members comprised of:

· Members or Associate B1 members: Companies that organize and operate travel programs to the Antarctic themselves,

· Associate B2 members: Tour operators, travel agents or other marketers that book their customers into other Members' or Associate B1 members' Antarctic programs.

· Affiliate members: Companies or organizations with an interest in supporting Antarctic tourism and IAATO objectives, but do not market Antarctica tours.

IAATO has established extensive procedures and guidelines.

IAATO meets at least once a year, during which policies, procedures, challenges and tasks are agreed to by at least a two-thirds majority vote.  IAATO has established Executive, Finance, Membership, Marine, Bylaws, Site Guidelines and Accreditation Committees.  IAATO is represented at all Antarctic Treaty Consultative Meetings as an Invited Expert.
Antarctic tourism and non-governmental activities are subject to the provisions of the Protocol on Environmental Protection to the Antarctic Treaty (the Protocol), which gives comprehensive protection to the Antarctic environment and dependent and associated ecosystems.  A steadily increasing trend in tourist numbers, mean that a particular examination of the environmental aspects and impacts of tourism and non-governmental activities is warranted.
Treaty Parties have regularly raised concerns over the potential or actual impacts of tourism activities on the Antarctic environment.  To date, a comprehensive description and analysis of the status and trends of Antarctic tourism, including the interactions between tourism and Antarctic environments has not been readily available for consideration by Parties.

This study of environmental aspects and impacts of tourism and non-governmental  activities in Antarctica is an initiative of the Committee for Environmental Protection (CEP) with the aims of providing a status report on our understanding of the environmental aspects and impacts of Antarctic tourism, including as a baseline from which to assess future changes.

The initiative was proposed by means of Working Paper (WP) 12 Environmental Aspects and Impacts of Tourism and Non-governmental Activities in Antarctica: Draft Project Scope, submitted to CEP XII (2009) by Australia, France and New Zealand. The working paper outlined a proposal for the CEP to undertake a comprehensive assessment of the environmental aspects and impacts of Antarctic tourism (paragraphs 44 to 47 of the report of CEP XII refer). 
The CEP endorsed the initiative, emphasised the importance of including all aspects of tourism and non-government activities in the scope of the study and noted that the outcome would support the Committee in advising the ATCM on the state of the Antarctic environment. In addition, this CEP initiative has been taken as a direct means of supporting and contributing to discussions within the ATCM. The study has been developed in accordance with the high priority afforded in the CEP’s five-year work plan to understanding the environmental impacts of tourism, and with the ATCM’s interest in seeing this work undertaken (ATCM XXXI Final Report (para 203)). 
Scope
This study compiles the available information on tourism and non-governmental activities in Antarctica and makes recommendations for further work. It summarises what is known about Antarctic tourism, tourist sites and the existing management of tourism. It is intended as a baseline document to support discussion at the CEP and ATCM. Throughout the study, the use of the term ‘tourism’ is intended to include non-governmental activities.

The study focuses primarily on the environmental aspects and impacts of tourism and non-governmental activities. Policy and safety matters have been considered as they relate to environmental aspects and impacts. An overview of regulations, guidelines and management of Antarctic tourism to date is given.

The majority of the study focuses on the six seasons from 2003/04 to 2008/09 (the study period). Analysing all tourism data was not achievable within the scope of the project, and the data quality is variable with time. The data for the study period are relatively complete (data limitations discussed in the next section). Where there was readily available information for a longer period than the study period, this was used.
The study does not consider activities of national Antarctic programmes, scientific research, or marine resource harvesting under the auspices of CCAMLR.

Data
This study has compiled the available information on the environmental aspects of tourism in Antarctica, focussing on activity over 6 seasons between 2003/4 and 2008/9 (hereafter referred to as the study period). Reference to historical records indicates that the study period is reflective of the characteristics in recent decades, and for subsequent seasons; though a decline in total tourist numbers in the last few seasons is noted (see Figure 1). We estimate that the data reported in this study reflects 95% of the activity during the study period. A list of data sources is in Attachment 1a. 

Compiling data for this study was onerous due to the variability in the quality and availability of the data.  Tourism data from the Electronic Information Exchange System (EIES), for example, provided no detailed data (only summary information) and was found to be largely incomplete and inconsistently reported between countries and between years and was therefore not used.  A request to Parties for information on notifications of yachting activities elicited some information, though very little, as did a request to Parties for information to be submitted to New Zealand to support this study (United States, 2010).  In contrast, the data made available by IAATO was particularly useful, although still required a degree of validation.

IAATO reports on the activities of its members and these data were drawn on heavily for this study, as they are the most complete record of activity.  Tourist operators submit information on each voyage and visits to landing sites, including information on the nationality of tourists, the number of passengers landed and the activities conducted at each site. Use of post-visit report forms developed by past ATCMs (e.g. Resolution 3 (1997) and Resolution 6 (2005)) have greatly improved data collection and centralised data management; at least through IAATO. 
The IAATO database accounts for the vast majority of ship based tourism data. The IAATO membership includes land based air-supported operators and a small number of yacht based operators as well as ship-based operators.  Comprehensive data on yachting activities in the Antarctic were hard to source.  The most complete data record of yacht tourism (including private expeditions, non-IAATO members) is held by the United Kingdom, collected at Goudier Island in Port Lockroy (Antarctic Peninsula), the site of a former British base, 'Base A' (Historic Site and Monument No. 61). The buildings have been opened to tourists during the Antarctic summer since 1996.  It is currently one of the most visited sites on the Antarctic Peninsula. The assumption we have made for the purposes of this study is that most yachts that visit the Antarctic visit the Antarctic Peninsula, and most of those visit Port Lockroy. Of course, there are exceptions to this, but these are the best proxy data available on yachting activity.
Outline
The report is divided into three parts; 
· Part 1 provides an overview of Antarctic tourism and non-governmental activities, focussing on activity over 6 seasons between 2003/4 and 2008/9, though including other data wehere possible; 
· Part 2 considers the environmental consequences of Antarctic tourism and non-governmental activities.  This is achieved by:

· providing an overview of what we know about the environments in which tourism and non-governmental activities are conducted; 
· considering how Antarctic tourism and non-governmental activities interact with the environment (environmental aspects) and the potential impacts;
· assessing the current measures that are in place to manage Antarctic tourism and non-governmental activities, and
· summarising research and monitoring on Antarctic tourism and non-governmental activities.
· Part 3 analyses the information obtained to provide an assessment of the environmental impacts of Antarctic tourism and non-governmental activities and makes recommendations for the CEP and ATCM to consider.
Part 1. Tourism Activity in the Antarctic
1.1 Status and Trends of Antarctic Tourism

This section characterises Antarctic tourism, including the trends in the number of tourists, the activities carried out by tourists and the sites that they visit. 
Commercial tourism in the Antarctic Treaty area began in the late 1950’s with overflights and cruises organised from Argentina and Chile (Headland, 1994). Over the last 50 years, tourism (including non-governmental activities) in Antarctica has increased in volume (Figure 1, Attachment 1c, 1i), in the number of sites visited (Figure 15) and in the diversity of the activities undertaken by tourists (Figure 8).
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Figure 1: The majority of Antarctic tourist numbers across key activity types between 1965 and 2011.  Not all non-IAATO tourist numbers are included.  Some years includes some yacht data.  The graph also shows the combined total of all tourist numbers.  
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(Enzenbacher, 1993; Headland, 1992, 1994, 2005; IAATO, 2000, 2002, 2003, 2005, 2006, 2007, 2008, 2009; Lamers et al, 2008; Liggett, 2009; Reich, 1980)
.

Antarctic tourism grew significantly in the 90s and early 2000s, but has tapered off in recent years. IAATO have reported (IAATO 2011) that the recent decline is likely a result of a global economic downturn and more recently (and outside the study period), the withdrawal from the market of several IAATO members that operate cruise-only programmes that are affected by the IMO ban on heavy fuel oil in the Antarctic Treaty Area (from August 1, 2011).

Antarctic tourism comes in many forms with a combination of modes of transport and activities undertaken being offered by tourism operators.  For this reason attempting to clearly categorise the industry it is not a straightforward exercise.  For example, ‘fly- cruise’ tourism involves flying to the continent before undertaking ship-based tourism, which may or may not involve landings ashore.
To the extent possible throughout this study we have attempted to use the following categories in order to summarise the main modes of Antarctic tourism:

1. Ship based tourism, normally including shore landings (expedition cruising)

2. Ship based tourism, not including landings (cruise only)

3. Yacht based tourism (yachting)

4. Scenic flights (overflights)

5. Landbased tourism (mostly supported by air transport, also supported by ships and yachts)

In some instances and in some of the figures we have needed to amalgamate certain of these categories (in particular categories 1, 2 and 3 which can be combined to reflect the volume of tourism that is “ship-based”)
.  Ship-based tourism is by far the most abundant mode of Antarctic tourism (Figures 1 and 2).  
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Figure 2: Antarctic tourist numbers categorised in to four primary categories and displayed as a percentage of the total tourist numbers for all categories (Data from IAATO and Port Lockroy (the latter kindly supplied by the UK))
1.2 Ship based tourism including shore landings
Commercial ship-borne tourism in the Antarctic, as is known today, began in the 1965/66 season. At this time a regular series of cruises by the Lindblad Explorer chartered by Lindblad Travel began visiting the South Shetland Islands and Antarctic Peninsula, as well as a number of sub-Antarctic islands. The Lindblad Explorer was the first ship specifically designed for Antarctic tourist cruises and conducted three trips during its first season (Headland, 2009).Today this form of tourism carries the vast majority of tourists to Antarctica (Figure 1). Passengers live aboard the ship, and make landings to conduct activities, such as wildlife viewing and hiking. 

There was an increase in the level of ship-borne tourism coincident with the collapse of the Soviet Union in the early 1990s, when ice strengthened vessels and icebreakers of the former Soviet fleet became available for long-term charter on the free market 
 ADDIN EN.CITE 

(Tracey, 2001; Hemmings and Roura, 2003; Landau and Splettstoesser, 2007; Molenaar, 2005; Snyder and Stonehouse, 2007)
. The number of tourists to Antarctica increased from four or five thousand in 1991 to more than ten thousand by 1997/98, and continued to rise to more than 45 thousand by 2008. Numbers have since dropped to around 33,500 in the 2010/11 season.

The number of vessels operating such cruises in Antarctica and the number of voyages made by each vessel in any one season has increased in the last two decades. The most recent season covered by this study (2008/09) saw a decrease in the number of vessels operating in Antarctica, which has been attributed to the global economic downturn and indeed this trend in reduced tourist numbers has been seen in the last three seasons (Figure 1). 

Ship-borne tourism remains the foremost type of tourism activity in Antarctica (Figures 1 and 2).  This “traditional” and, in Antarctica, most dominant form of tourism usually involves passengers embarking and disembarking at a port in a southern hemisphere country (the vast majority of which are conducted from South America (IAATO website www.iaato.org; ASOC and UNEP 2005) with passengers remaining on-board for a period of between 10 and 14 days.  

Once in Antarctic waters, landings are conducted each day during which passengers are transferred ashore, normally in small boats.  Expedition staff accompany passengers ashore to act as guides as well as to ensure compliance with required standards.  Such visits are typically one to three hours long depending upon factors such as the site itself, the time of day, the ships itinerary, and local weather conditions. It is common for such landings to encompass a range of experiences in any one cruise, including seeing wildlife (penguins and seabirds), scenery, historic sites and active stations.  A typical example of such a cruise is shown in Box 1 below.
[image: image37.emf]
Box 1.  A typical Antarctic Peninsula cruise itinerary.  

(Source: http://www.transun.co.uk/polar_cruises/antarctica_cruises/typical_antarctic_itinerary  

Image: http://adventure-travel.findthebest.com/l/1058/Antarctica-Cruise-Crossing-the-Circle)  
IAATO have been collecting data on Antarctic tour vessel size for the last two decades (Figure 3). The most common size of vessel are those that carry less than 200 passengers. The number of vessels in this size category has increased steadily in recent decades. Category 2 and 3 vessels began operating in increasing numbers in Antarctica after the 2002/03 season.
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Figure 3: The number of vessels of different passenger capacities operating in Antarctica between the 1989/90 and 2008/09 seasons (IAATO data).  Category 1 data does not included yacht data (i.e. vessels carrying less than 13 passengers). 

1.3 Ship based tourism, not including landings (cruise only)

Cruise-only tours to Antarctica, during which passengers view the scenery from the vessel but do not make landings ashore, commenced in the 1990s (Figure 1). Existing operators of cruise tourism in other locations began to offer Antarctic components as part of the itineraries for their large cruise vessels. A maximum of just over 15,000 passengers undertook cruise-only voyages in the 2009/10 season contributing roughly a third of the tourists to the Antarctic Treaty area at that time (Figure 1). 

Since the 2002/03 season, Category 2 and 3 vessels (more than 200 passengers) have carried between 10 and 30% of all tourists visiting Antarctica.  A list of the known large vessels (Category 3, more than 500 passengers) over the past 6 seasons is included in Attachment 1d.  Data on known characteristics and flag states of all known vessels are included in Attachment 1e.  
1.4 Yacht based tourism (yachting)

The first records of yachting activity in the Antarctic are from the 1966-67 season. Over 100 yacht-based expeditions took place between then and the early 1990s, a few of which have wintered over (Palazzi, 1993). Yachting expeditions have become more frequent recently, and include both commercially chartered and private vessels. 
On the basis of the data from  Port Lockroy (Figure 5), yacht numbers have increased from around 15 (the minimum number recorded) in the 1996/97 season to approximately 38 (maximum recorded) in the 2008/09 season. Although the amount of time spent by yachts at Port Lockroy has varied from year to year, there is an upward trend in the number of days when yachts were present (Figure 5). 
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Figure 4: An example of a small yacht in Antarctica.  (Source: http://www.m.wikitravel.org/en/Antarctica)

Attachment 1f lists yachts known to operate or have operated in the Antarctic and highlights how incomplete current information is on non-IAATO yacht tourism in the Antarctic, particularly when contrasted with the data on vessels carrying more than 12 passengers that is summarized in Attachments 1d and 1e. 

[image: image6.png]——# Yachts
——# days with

© © © © o o o o o o
d ® ~ ® wm § ® N

juasaid syyoeA yyum sAep/syoyeh jo saquinN




Figure 5: Number of yachts moving through Goudier Island, Port Lockroy, and the number of days when yachts were present in Port Lockroy (No data available for 06/07.  Days with yachts present are single day counts when at least one yacht was present and includes multiple days for some yachts.  Data are only collected for the period that the base is occupied by UK personnel; approximately November to March each year).
1.5 Scenic flights (overflights)

The first tourist overflight in the Antarctic Treaty area occurred in 1956, when Linea Aerea Nacional (Chile) flew 66 passengers over the South Shetland Islands.  In 1957, Pan Am flew the first commercial tourist flight to continental Antarctica when it flew from Christchurch to McMurdo Sound (Headland, 2009).  By the 1979/80 season more than 10,000 people had participated on such overflights. Overflights ceased for a period after the 1979/80 season due to the crash of the Air New Zealand flight TE901 into Mount Erebus with the loss of all 237 passengers and 20 crew onboard. It wasn’t until the 1994/95 season that overflights were again offered for tourists and continue today.

There was a renewed interest in overflights to the continent through the 1990s but recently the numbers of overflights and passengers participating in overflights have decreased   (Figure 1).

Currently, two tour operators service commercial overflights to Antarctica.  One is based in Australia (Croydon Travel (an IAATO member) in conjunction with Qantas), the other, Aerovias DAP Airlines (a non-IAATO member), provides overflights to the Antarctic Peninsula with flights originating from Punta Arenas, Chile (Attachment 1g).

1.6 Land based tourism (mostly supported by air transport, also supported by ships and yachts)

Land-based activities supported by air access for the purposes of tourism and adventure expeditions have operated for more than 20 years.
Landbased tourism can be divided into two categories; those that are organised and run by established tourism operators, and those that are organised and conducted by private expeditioners, who may or may not choose to use established operators for logistical and / or search and rescue support. There is very little information available on private expeditions, other than some that is exchanged as part of the EIES.
Currently there are three established tour operators that provide support for exclusively land-based tourism activities (Attachment 1h).  Adventure Network International/Antarctic Logistics and Expeditions (ANI/ALE) is a private company and a member of IAATO and the longest established land-based tourism operator.  ANI has operated in Antarctica since 1985 and offers a range of activities in the interior of Antarctica including guided climbs, ski expeditions and treks to the South Pole.  ANI/ALE also offers logistical support and search and rescue support to private expeditions as well as to governmental operators.

ANI/ALE maintains a summer camp facility at Union Glacier in Antarctica from which they base their logistic support operation (Figure 6).  Tourists are flown in to the Union Glacier camp from South America. By way of indication of the change in such land-based activities in recent years the number of tourists supported by ANI/ALE has increased from the 2003/04 to the 2008/09 season (Figure 7).  
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(a) [image: image8.jpg]


(b)
Figure 6 (a-b):  ANI Union Glacier camp.  (Source: http://www.adventure-network.com/union-glacier-camp)
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Figure 7: The number of tourists, government personnel and staff supported by ANI/ALE over a six season period (IAATO data)
The Antarctic Company (TAC
) offers land-based tourism options in east Antarctica.  The Antarctic Company supports expeditions emanating from South Africa and makes use of a camp facility (operated by Antarctic Logistics Centre International (ALCI)) adjacent to Russia’s Novolazarevskya station.  
The newest operator (operating since the 2006/07 season) is White Desert
, an associate IAATO member. White Desert operates ‘Whichaway camp’. Their logistics are supported by TAC.

IAATO has provided regular updates on such land-based activities in its annual report to the ATCM (e.g. IAATO, 2011).

Other, less regular, and sometimes one-off land-based expeditions and activities are known to occur, though information on these is incomplete.  Examples, would include Extreme World Races
 which offers ski and vehicle expeditions and “races” in Antarctica, including to the geographical south pole and Arctic Trucks
 which provides vehicles for and supports vehicle based expeditions in association with ALCI and Extreme World races.
Other examples of one-off privately organised expeditions include the International Scott Centenary Expedition
.

A useful overview of land-based facilities in Antarctica to support tourism or non-governmental activities  is provided by ASOC (2009).  ASOC reported that operators have established several permanent or semi-permanent facilities on land to support tourism activities.  

2041/Inspire Antarctic Expeditions has constructed a permanent base (called E-base) on the outskirts of Bellinghausen Station, King George Island. E-base operates partly using renewable energy and is conceived as an educational tool for climate change awareness.
  Aerovías DAP, a tour operator offering flights to and tours of Antarctica, has also established permanent infrastructure, a container hotel and airstrip.
  Eco-Nelson is a permanent private base that recruits volunteers to help carry out experiments in sustainable living practices, but apparently on a non-profit basis.  Volunteers apparently contribute money to help with transportation and living expenses.
 

White Desert,
 ALE
 and ALCI
 have each set up annual camps that are reportedly fully or partly dismantled during the off-season, but are usually reassembled in the same location the next year.  
1.8 National Antarctic Programmes and Tourism Support

The role of National Antarctic Programmes in Antarctic tourism has been discussed by Bastmeijer et al. (2008), who note that a number of national programmes and governments provide lodging services for tourism.  ASOC surveyed Treaty Parties on tourism use of their land-based facilities (ASOC 2010).  ASOC received only eight responses to the questionnaire.  The ASOC study indicates that one or more National Antarctic Programs may provide services or facilities in support of commercial tourism, but the study had very little information to examine this in detail.  
1.9 Activities

The main activities undertaken by tourists in the Antarctic are closely related to the modes of tourism, defined in the previous section as:
1. Ship based tourism, normally including shore landings (expedition cruising)

2. Ship based tourism, not including landings (cruise only)

3. Yacht based tourism (yachting)

4. Scenic flights (overflights)

5. Landbased tourism (mostly supported by air transport, also supported by ships and yachts)

Combinations of these modes of tourism are also undertaken, for example, flying to the Antarctic to meet a tour ship. In addition to these modes of tourism (which are activities in their own right), additional activities are undertaken including
:

	· Small boat landings
	· And a range of additional activities including:

	· Small boat cruising
	· Camping

	· Station visit
	· Climbing

	· Kayaking / un-powered small craft
	· Skiing / Snowboarding

	· Extended walk
	· Multi-day land based expedition

	· Snorkelling and scuba diving
	· Land vehicle use 

	· Helicopter landings
	

	· Ice walk
	


Figure 8 shows the approximate proportion of these activities (data from IAATO, more detail information is in Appendix 1b). Small boat landings are the most common activities, followed by ship cruising, small boat landings and station visits.  A group of tourists visiting Antarctica may engage in a number of  these activities during the voyage or during any landing.
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Figure 8. Antarctic tourist activities by proportion during the study period.

A diversification of activities has been reported by Bastmeijer (2003) and Bertram (2007) who noted that activities such as kayaking, surfing, scuba diving, skiing, helicopter flights, climbing and mountaineering, snowboarding, snowshoeing, marathons and iceberg expeditions are offered by some tourism operators. 

Figures 9 and 10 show the number of tourists carrying out kayaking, extended walks, scuba diving, camping, climbing and skiing and snowboarding between the 2003-4 and 2009-10 season (data from IAATO). These give an indication of trends in some selected activities over time. 
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Figure 9.  Reported number of occurrences of certain activities taking place by season.  
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Figure 10.  Reported number of occurrences of certain activities taking place by season (NB some camping data are incomplete).
1.10 Sites Visited by Tourists
The majority of the sites visited by Antarctic tourists are located on the Antarctic Peninsula (Attachment 1j, 1n).  Regular visits are also made to sites in the Ross Sea region, as well as a small number of other sites around the continent (Figure 11, Attachment 1a).
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Figure 11: The location of mostly coastal tourist visited sites in the Antarctica Treaty area. (Map kindly produced by Heather Lynch)  NB: dots far from shore may represent reports of activities undertaken at these locations e.g. whale watching.
The 20 most visited landing sites during the study period were all on the Antarctic Peninsula, (Figure 13).
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Figure 12: The location of the 20 most visited landing sites in Antarctica and sites with site guidelines (site guidelines introduced in the section on regulation in Part II).

The main tourist shipping corridors in the Antarctic Peninsula region and some of the primary landing sites are illustrated in Figure 13.  Activities are focussed on the western side of the Peninsula and around the South Shetland Islands.
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Figure 13: The main routes taken by vessels (tourism and national programme) in the Antarctic Peninsula region and the location of 23 landing sites on the Peninsula for which site guidelines have been put in place (up to March 2010) (This figure kindly provided by Andriy Fedchuk).

Figure 14 shows all of the landing sites on the Antarctic Peninsula and the number of landed tourists at those sites during the study period. 
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Figure 14: Total tourist numbers to sites on the Antarctic Peninsula from the 2003/04 to 2008/09 season. (Map kindly produced by Heather Lynch)
There is reasonable evidence to suggest that the number of sites used for tourist landings has increased over time.  Lamers (2009) examined the trends in tourism between 1989 and 2007 recording total number of tourist landings at sites on the Antarctic Peninsula (Figure 15).  
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Figure 15.  Trends in site visitation in the Antarctic Peninsula, 1989-2007 (reproduced with permission from Lamers (2009)).
Figure 15 shows an increase in the number of landed passengers at a select number of sites as well as an increase in the total number of sites used over time.  Not all landing sites are visited every season, and the numbers of tourists landed at each site varies from season to season.
IAATO also report on the relative change in site use in their annual report to the ATCM (IAATO 2011).  Figure 16 shows the relative change (factor increase) in sites used between 1989 and 2011.  The summary data suggests a regular increase in the number of sites used between the 1989/90 season and the 2005/06 season, since when there appears to have been no further increase.
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Figure 16.  Factor change in traditional landing ship borne tourism (not including yachts with 12 or fewer passengers) in the Antarctic Peninsula 1989-2011.  Adapted from IAATO 2011 and with permission of IAATO.

Figures 17 to 21 below (prepared by the Australian Antarctic Data Centre) provide an overview of the locations of the most visited sites, recent trends in activity at those sites, as well as the location of sites with site specific guidelines in place (up to March 2010).

[image: image19.emf]
Figure 17: The location of the top 20 most visited landing sites on the Antarctic Peninsula,  research stations and sites with ASPA/ASMA Management Plan and site guidelines.

[image: image20.emf]
Figure 18: Map of the South Shetland Islands showing the location of some of the top 20 most visited landing sites in Antarctica, the location of research stations and sites with ASPA/ASMA Management Plan and site guidelines. The change in the number of passenger landings from the 2003/04 to the 2008/09 season is graphed.

[image: image21.emf]
Figure 19: Map of the South Orkney showing the location of some of the 20 most visited landing sites in Antarctica, the location of research stations and sites with ASPA/ASMA Management Plan and site guidelines. The change in the number of passenger landings from the 2003/04 to the 2008/09 season is graphed.

[image: image22.emf]
Figure 20: Map of the area around the Palmer Archipelago showing the location of some of the location of the top 20 most visited landing sites in Antarctica, the location of research stations and sites with ASPA/ASMA Management Plan and site guidelines. The change in the number of passenger landings from the 2003/04 to the 2008/09 season is graphed.

[image: image23.emf]
Figure 21: Map of The location of the southern end of the Antarctic Peninsula and Ross Island showing the top 20 most visited landing sites in Antarctica, the location of research stations and sites with ASPA/ASMA Management Plan and site guidelines. The change in the number of passenger landings from the 2003/04 to the 2008/09 season is graphed. 

For the period 2003 to 2009, figures 17 - 21 chart the numbers of tourist landings at key sites.  At the top 20 most visited sites during this period, the numbers of landings showed no particular trend over time, with some sites receiving more visits, some receiving less, and some having variable levels of visitation. 
To the 2008/09 season a total of 367 sites were visited by ship-borne tourists; though not all of these 367 sites were visited every year (Attachment 1n).  
Passenger landings and marine traffic are highly concentrated at a few specific locations on the western Antarctic Peninsula. Growth in Antarctic tourism has occurred disproportionately rapidly at these sites relative to growth in visitation on the Peninsula as a whole (Figures 1 and 15;  Lynch et al.. 2009).

For the period covered by this study 73 sites were visited every season by one or more vessels, and received approximately 80% of all passenger landings. Within these 73 sites, there was a wide range of levels of visitation. The remaining sites were visited less frequently, in some cases only visited in one season over the time period of this study. 

Among the top 20 most visited sites for the 2003 to 2009 period, 54% of all landings occurred at just 7 sites, representing a significant focus of activity.

Across the Antarctic, the 20 sites that received the highest total number of passenger landings during the study period received between approximately 20,000 and 80,000 tourists. Some of these sites were not in the 20 most visited sites every season.  

The average annual number of tourists to these sites in any season ranged between approximately 2,000 and 14,000 (Figures 17 - 21). Five of those sites received on average more than 10,000 passenger landings a season, including Whalers Bay, Goudier Island, Half Moon Island, Neko Harbor and Cuverville Island. 
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Figure 22: The average number of landings per season to each of the 20 most visited sites.

In contrast to the Antarctic Peninsula, visitation to other Antarctic regions is much lower. By way of example, Table 1 gives information on the 5 most visited tourist landing sites in the Ross Sea region between the 2005/06 and the 2010/11 seasons. Excluding ‘ice landings’ (on sea ice, ice bergs or ice shelves), 19 sites were landed at in those 6 seasons. Of those 19 sites, 7 were visited in all of those 6 seasons, and 5 were only visited once in that time (unpublished VISTA data); the remainder were visited more than once, but not every season. The average duration of landings at all Ross Sea sites during that time ranged from 2 to 9 hours.
Table 1: The five most visited sites in the Ross Sea region (2005/06- 2010/11 season)

	Site
	Av. number tourists from tour ships per year
	Av. duration of landings (hours)
	Av. number of landings per year

	Cape Royds
	320
	5
	4

	Cape Adare
	241
	5
	3

	Cape Evans
	194
	4
	4

	Franklin Island
	177
	4
	2

	Hut Point
	166
	8
	2


IAATO routinely report on the number of sites visited in their annual report to the ATCM on site use and site guidelines (IAATO 2011a).

For management purposes there could be merit in examining a broader range of tourist patterns, including tourist visits at key sites over periods of days or weeks to examine how passenger landings are spread within a season.  Such analyses would be useful in better understanding spatial and temporal tourism distribution on a finer scale.
Part 2. Tourism Activities and Interactions with the Antarctic Environment

Part 1 of this report has described the characteristics of Antarctic tourism and quanitifed its temporal and spatial extent.  

To assess and understand the environmental impacts of tourism activities it is important to characterise the ways in which these activities interact with the environment; the vulnerabilities of the environment itself, and the potential consequences of such interactions.

Part 2 of the report will build that picture and identify what is known and not known about the environmental impacts of tourism activities. This will include an assessment of known (larger-scale) incidents, an assessment of recent research and monitoring effort on the issue of tourism impacts (Antarctic Tourism Monitoring and Research) and an outline of the current status of existing management measures which have been put in place to mitigate environmental impacts (Regulatory Mechanisms: Regulations, Guidelines and Management of Antarctic Tourism).

2.1 Incidents in Antarctic tourism

Tourism in Antarctica has not occurred without incident. Known incidents which have occurred between 1967 to 2010 are compiled in Attachment 1k. The records are of primarily larger or commercial operations as information on incidents involving private expeditions (especially land-based private expeditions) are not readily available.

Figure 23 attempts to summarise the incident data in to eight primary categories.  It should be noted that in producing Figure 23 some incidents have been recorded twice; a grounding or sinking of a vessel may have also resulted in the spilling of some fuel for example.
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Figure 23: Summary of tourism related incidents over the period 1967 to 2010 (ASOC, 2009a; Headland, 1992; Headland, 2005; IAATO, 2000, 2002, 2003, 2005, 2006, 2007, 2008a, 2008b, 2009; Reich, 1980; Republic of Liberia, 2009). 

The data suggests that the most prevalent type of incident is the grounding of a vessel, usually on uncharted rocks or as a result of being driven in to shallow waters by wind or current.

The largest single-event loss of life in Antarctica occurred as a result of the crash of the Air New Zealand flight TE901 on Ross Island in November 1979, with the loss of all 237 passengers and 20 crew on board. 

Three vessels engaged in either tourism or non-governmental activities have sunk in the Antarctic Treaty area up to 2010: the Southern Quest sank in the Ross Sea (close to Beaufort Island) in 1986 after being caught in and then crushed by pack ice, the Bahia Paraiso sank near Anvers Island, Antarctic Peninsula in 1989 after running aground on rocks, and the Explorer sank in Bransfield Strait, Antarctic Peninsula in 2007 after a collision with ice. 

The Explorer was the only sinking incident strictly involving a tourist vessel. The Southern Quest was a supply ship in support of the privately sponsored ‘Footsteps of Scott Expedition’ to follow in Scott’s footsteps and walk to the South Pole. The Southern Quest was en route to pick up the expedition team on their return. The Bahia Paraiso was a national programme transport vessel en route to re-supply a base, with tourists on board. When the vessel attempted to afford the tourist on board a shore landing, the incident occurred. 

The largest amount of oil spilt in Antarctica followed the grounding and sinking of the Bahia Paraiso, when around 600,000 litres of fuel oil was lost to surrounding waters. Only minor fuel leaks have otherwise been reported from known incidents.

2.2 Aspects and Potential Impacts of Antarctic Tourism 
Understanding the ways in which tourism-related activities interact with the environment (environmental aspects) is an important step in identifying potential and actual environmental impacts.  This section focuses on ship-borne tourism as this form of tourism accounts for by far the majority of visitation among all forms of Antarctic tourism.  That does not mean that other forms of tourism such as land-based activities and expeditions are less likely to impact upon the environment.  But the consequences for the Antarctic environment from land-based activities, such as interaction with ice-free ground, or interaction with wildlife, are likely to be covered by the approach taken here.
Building on an assessment of the environmental aspects of shipping operations of Antarctic tourism presented by Australia (Australia 2010), the environmental aspects associated with Antarctic ship-borne tourism more generally have been identified.  In addition to shipping operations, the environmental aspects identified include those aspects associated with activities supported by ship-borne tourism, such as small boat operations, helicopter operations, landings ashore and shore based activities.
The potential impacts arising from these aspects have been compiled in Table 2 below, based on the environmental principles set out in the Environmental Protocol (Article 3, 2(b)), the literature on the environmental impact of human activity in Antarctica (e.g. Tin et al., 2009) and with reference to the aforementioned assessment of shipping operations of ship-borne tourism (Australia 2010). 

It is recognised that each identified environmental aspect, or combinations of aspects, of Antarctic ship-borne tourism has the potential to result in impacts on the environmental, intrinsic, wilderness, aesthetic, and scientific values of Antarctica. Unforeseen cumulative impacts may also arise from each of these aspects or from a combination of impacts associated with multiple aspects.  These potential impacts have not been considered in Table 2.

Table 2: Aspects and potential impacts of Antarctic tourism.

	Environmental aspect
	Potential impact

	1. Presence

· The presence of people and human-made objects in the Antarctic.
	· Modification of, or risk to aesthetic, or wilderness significance and intrinsic values.

	2. Atmospheric emissions

· Discharge of emissions to the atmosphere (including greenhouse gases and particulates) from engines, generators and incinerators, signalling or marking devices.
	· Pollution of marine, terrestrial, freshwater and atmospheric environments.

	3. Anchoring

· Interaction with the seafloor or coastal mooring sites from deploying and retrieving anchors and anchor chains.
	· Disturbance and damage of benthic marine species, communities and habitats.

	4. Light emission

· Discharge / escape of light from windows and other sources during dark hours.
	· Injury or death of seabirds striking vessels (see interaction with wildlife).



	5. Generation of noise

· Sound arising from activities in water, on land or in the air from the operation of vessels, small boats, aircraft, equipment or from individuals or groups of people. 
	· Disturbance to wildlife.

	6. Release of waste 

· Release or loss of any garbage, sewage, chemicals, noxious substances, pollutants, equipment or presence of toxic coatings (e.g. antifouling on hulls).
	· Pollution of marine, terrestrial and freshwater environments.

· Introduction of pathogens.

· Toxicity and other chronic impacts at the species, habitat and ecosystem level.

	7. Release of fuel,  oil or oily mixtures

· Leak or spill of oil or oily wastes to the environment, including the subsequent movement of such substances.
	· Pollution of marine, terrestrial and freshwater environments.

· Toxicity and other chronic impacts at the species, habitat and ecosystem level.

	8. Interaction with water and ice 

· Disturbance to the water column, by vessel movement or propulsion.

· Altered wave action. 

· Direct breaking of sea ice with a vessel.
	· Mixing of the water column resulting in sediment disturbance or ecosystem disruptions. 

· Coastal erosion from wave action.

· Enhanced breakout of sea ice.

	9. Interaction with ice-free ground

· Direct or indirect contact with land by foot traffic, vehicles, camp equipment, etc.
	· Physical changes to the landscape (e.g. erosion, tracks)
· Physical changes to watercourses.
· Alien species introductions.

· Modification in the distribution, abundance or biodiverity of species or populations of species of fauna and flora.

· Altered ecosystem performance.

	10. Interaction with wildlife

· Direct or indirect contact with, or approach to, wildlife.
	· Changes to wildlife behaviour, physiology and breeding success.

· Increased risk to endangered or threatened species or populations of such species.

	11. Interaction with vegetation

· Direct or indirect contact with vegetation or controls on vegetation abundance (e.g. altered water availability). 
	· Physical damage to flora.

· Modification in the distribution, abundance or productivity of species or populations of species of flora.

· Increased risk to endangered or threatened species or populations of such species.

	12. Interaction with historic sites

· Direct or indirect contact with historic sites, monuments or artefacts and taking of artefacts.
	· Detrimental changes to the historic values of the areas or items of historic significance.

· Enhanced deterioration of or damage to historic sites and monuments through physical contact.

	13. Interaction with scientific stations or scientific research

· Direct or indirect contact with science equipment, monitoring or research sites and with station activities.
	· Degradation of scientific values.

· Interruption of station activity.

· Interruption of, or interference with experimentation.

	14. Transfer of non native species or propagules 

(via  ballast water, vessel hulls, anchors, clothing, footwear, non-sterile soil)
· Unintended introduction to the Antarctic region of species not native to that region, and the movement of species within Antarctica from one biogeographic zone to any other. 
	· Alien species introduced.

· Modification in the distribution, abundance or biodiverity of species or populations of species of fauna and flora.

· Altered ecosystem performance.

· Increased risk to endangered or threatened species or populations of such species.


It is important to note that Table 2 identifies only potential impacts on the environment. The actual impacts that occur, if any, will depend upon a number of factors including: the effectiveness and extent of implementation of mitigation measures (e.g. industry standards and codes of conduct, or through regulations imposed by the Antarctic Treaty Parties, or the International Maritime Organisation (IMO)) and the nature and sensitivity of the receiving environment (which will vary both spatially and temporally).

The level of risk to the environment that each of these aspects poses will also vary.  The risks associated with anchoring a vessel are likely to be far lower than the risks associated with the introduction of non-native species for example.

Ideally the aspects listed in Table 2 above would be addressed within any environmental impact assessment (EIA) prepared under the provisions of the Environmental Protocol.  The combination of these aspects repeated over time and by multiple operators should ideally form the basis for the consideration of cumulative impacts in any EIA.  

Time constraints have not allowed an assessment to be made of the extent to which these potential impacts are identified in EIAs prepared for tourism activities.   There may be merit in conducting the risk assessment referred to above so as to highlight the most important (higher risk) aspects that authorising agencies should expect to see covered sufficiently well in any EIA.  

Further, the extent to which an assessment of the risks associated with these aspects are informed by research and monitoring effort is addressed below (see section 2.4).
2.3 Landing Sites: characteristics and sensitivities
Consideration of the potential environmental impact of an activity requires a sufficient understanding of the environment, including existing physical and biological properties, existing impacts and pressures.  Such information is expected in any environmental impact assessment.

For example, the impacts associated with any type of activity, such as landing passengers ashore and allowing them to walk around, are likely to be different at different landing sites, depending on the nature of the site in question (i.e. the presence or not of wildlife or vegetation present; the extent of ice cover, or the presence or not of any buildings or items of historical value). For similar reasons, the cumulative effects of human activities at different locations will also vary. Effective tourism management “on the ground” therefore relies (at least to an extent) on the level of understanding about the environment at the sites being visited.  

As described in the first part of this report, the large majority of tourism occurs in the Antarctic Peninsula region, and involves coastal activities including landings ashore.  This study has therefore focused consideration of what we know about the receiving environment to those areas where the majority of tourism activity currently takes place.

For those locations that are most routinely visited by tourists there is a reasonable level of environmental information and knowledge. Some of these sites are at, or close to research stations (for example, the Ukrainian Vernadsky and the Polish Arctowski Stations), are well known to national programmes that have operated in the region for many years (for example Whalers Bay, Deception Island (see text box 2 below)), or have personnel on site during the summer season (for example, United Kingdom’s personnel at Port Lockroy).

For other sites that are visited predominantly by tourists that are not in close proximity to research stations or sites where personnel are on site during the summer season, considerable environmental information is also available (see text box 3 below for Paulet Island).  A good proportion of this detailed site information has been assembled through the multi-season research and monitoring programme undertaken by the United States non-governmental organisation Oceanites.  

Since November 1994 (through to February 2011) Oceanites’ Antarctic Site Inventory Programme has made 1,156 site visits and collected data at 142 Antarctic Peninsula locations (United States, 2011a).  Over this time, the programme has made repeated visits to the passenger landing sites that are most frequently visited by expedition tourists, including the sites which exhibit the highest species diversity and are most prone to potential environmental disturbance from human visitors (Lynch et al., 2010a; Naveen 1996, 1997 and 2003; Naveen et al., 2001).  The sites visited by the project also include many sites that are now subject to visitor site guidelines adopted at recent Antarctic Treaty Consultative Meetings (ATCMs) (Resolution 4 (2011)).
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Box 2.  Example of information known about a frequently visited tourist site.
The Antarctic Site Inventory project represents the most comprehensive and systematic monitoring effort on sites visited by tourists, and far exceeds anything undertaken by the Treaty Parties. The only other known monitoring scheme is the visitor site assessment scheme (VISTA) managed by New Zealand (New Zealand, 2009). VISTA is a relatively young monitoring scheme, with methods focussed on recording site characteristics, measuring terrestrial disturbance and detecting any changes at passenger landing sites. Oceanites monitoring is more established, and has a focus on monitoring wildlife, with monitoring tourist impacts as a secondary and more recent aim.
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Box 3.  Example of information known about a frequently visited tourist site.

On the basis of the information collected, Oceanites publishes a Compendium of Antarctic Peninsula Visitor Sites, the third edition of which was presented at the 34th ATCM (United States, 2011b). 

This compendium represents the most complete set of data and information on tourist visited sites and has been heavily drawn upon in generating the current set of visitor site guidelines (http://www.ats.aq/e/ats_other_siteguidelines.htm).  

Overall, there is a good and reliable body of information available about many of the sites used by tourists including those that are most frequently visited and those that are particularly sensitive.  However, it is noted that the best available information has been gathered over many years through the independent efforts of an NGO (albeit with funding support provided in part by the US Government).
2.3.1 Site Sensitivities
Using data collected through its Antarctic Site Inventory, Oceanites rated the sensitivity of many of the visited sites on the Antarctic Peninsula using the following nine criteria:

1. Unusually high science value – a major project is being conducted at the site, or the site has recognised science value (e.g. the Dry Valleys) with the potential for these to be easily disturbed;

2. High species diversity - >10 species / taxa of interest are present at the site;

3. Geological or physical features – there exists sensitive geological or physical features (e.g. penguin fossils at Seymour Island) that are easily disturbed; scree slopes that are easily eroded or destroyed;

4. ASPA boundary – a nearby ASPA boundary that is poorly defined or easily encroached;

5. Environmental elements focussing visitor attention – species with limited distribution or rare occurrence (e.g. macaroni penguins at Hannah Point);

6. Proximity to Southern Giant petrels – Southern Giant petrel nests that are easily reached and disturbed;

7. Easily disturbed kelp gulls, blue-eyed shags or Antarctic terns – nests of such birds that are easily reached and disturbed;

8. Restricted visitor space – narrow or non-existent pathways between visitors and wildlife;

9. Large moss / lichen beds – large beds of moss and / or patches of foliose / fruticose lichens that are easily trampled.

Oceanites (1997) assessed the presence or absence of each of these criteria at passenger landing sites on the Antarctic Peninsula.  The presence of any one of these criteria was given a score of “one”.  The higher the score the more “sensitive” the overall site ranking.

Applying this approach, Oceanites ranked the top 49 passenger landing sites on the Antarctic Peninsula.  They found that 38 sites scored “zero” or “one” (out of a possible “nine”), eight sites scored “two”, and one site scored “three”.  Only two sites (Penguin Island and Hannah Point) scored more than three (scoring “five” and “six” respectively), with no sites scoring any higher than “six”.

To date this is the only attempt that has been made to rate and compare the sensitivity of tourist-visited sites in Antarctica.  Such an approach has value from a management perspective in that it provides an objective and semi-qualitative means for identifying those sites where management and monitoring effort should be targeted. 

At present there is no (CEP or ATCM) agreed methodology for assessing and comparing the sensitivities of sites in Antarctica; though such an approach will be essential if more rigorous site specific management measures are considered desirable. The method used by Oceanities is the only attempt to date to rate and compare the sensitivity of tourist sites and should be commended.  There may be merit in considering how the methodology might be further developed so as to account for, for example, differences in the value or weighting applied to each of the criteria, additional criteria that might be required and seasonal variations in some of the criteria.  Taking such an approach may require obtaining more in depth site-specific environmental information that may not be readily available. 

An agreed methodology, used together with site visitation data, would provide an objective means for supporting ongoing management at each site, including decisions on visitation levels at different times of the season for example, and for ensuring consistency of approach across the numerous landing sites.  It would also provide an objective means for identifying those sites deserving of greater monitoring or research attention.  An agreed methodology would also allow for new sites to be assessed for their sensitivity prior to regular visitation occurring.
The approach to managing tourism at the most heavily visited sites (by means of the visitor site guidelines) has been the most practical solution for the Committee for Environmental Protection (CEP) and the ATCM to follow and is in itself an indication of the reasonable state of knowledge of the sites in question.  To an extent this outcome can be regarded as a success.  Information has been drawn together to identify appropriate management measures at the most heavily visited tourist sites. 

Feedback from the industry (through IAATO) suggests that the visitor site guidelines are useful in managing tourist activity at each of the locations.

However, there is a degree of stasis around this management approach.  To date few visitor site guidelines have been updated (though 1 has), and there is no system in place to facilitate ongoing assessment of the effectiveness of the management measures contained in the guidelines.  If the ultimate aim remains to minimise the environmental impacts of tourist related activities, then a more proactive approach may be needed in relation to the collection, management and utilisation of environmental information about these passenger landing sites to supplement the site-use data annually provided by IAATO.  

With the exception of the short descriptions included on the visitor site guidelines, there is no centrally held repository of information on Antarctic passenger landing sites; other than that published by Oceanites. A central repository of information about each site, including information on visitation levels, monitoring or research findings and sensitivity information would provide a far more robust approach to the collective management of sites, by the CEP and the ATCM than is currently the case.

2.4 Antarctic Tourism monitoring and research

Understanding the environmental consequences of human activities in Antarctica is a relatively recent area of research, though increasingly important given the steady increase in human presence and associated activities in the region; from both tourism and governmental expeditions.

This study has examined literature (peer reviewed journal articles, books, conference proceedings and thesis manuscripts) published from 1990 to 2010, to review the research on environmental impacts in Antarctica.  This time period was chosen as it covers the period since the Protocol on Environmental Protection to the Antarctic Treaty was agreed in 1991; as outlined in Part 1, the number of tourists increased significantly during this period after relatively constant tourist numbers since the industry began in the 1950s (Figure 1), and IAATO was formed in 1991 whereby a formal group of operators advocated for their national governments to develop substantive regulations and guidelines compatible with the best practices being followed in the field.

The research community has examined numerous aspects of Antarctic tourism and there is a wealth of published material available.  By way of example, the patterns of airborne tourism in Antarctica are discussed by Swithinbank (1993).  Naveen et al. (2001) discuss the location, intensity and frequency of zodiac landings by passengers on tourist ships in the Antarctic Peninsula region during 10 seasons (1989/90 through 1998/99), while Lynch et al. (2010b) review patterns in cruise ship traffic on the Antarctic Peninsula. 

A large body of literature discusses tourism policy and management, effectiveness of current regulation mechanisms, and monitoring needed to understand environmental  impacts (e.g. Bastmeijer and Roura, 2004 and 2007; Bertram, 2007; Cloesen, 2003; Crosbie, 1998; Davis, 1995 and 1999; deVilliers et al., 2005; Enzenbacher, 1992a,1992b and 2007; Haase et al., 2007; Hall, 1992, Hall and Johnston, 1995a and 1995b; Hall and McArthur, 1993; Hall and Wouters, 1994 and 1995; Harris, 1991a and 1991b; Hemmings and Roura, 2003; Hofman and Jatko, 2000; Kriwoken and Rootes, 2000; Maher, 2005; Mason and Legg, 1999; Minbashian, 1997; Pfeiffer et al., 2006; Lamers, 2009; Splettstoesser and Folks, 1994; Stonehouse, 1992, 1994 and 1999; Stonehouse and Crosbie, 1995; Tracey, 2001).

By contrast there are few in situ studies of tourism impacts on the Antarctic environment.  The results of the literature review undertaken for this study, and the knowledge that has been gained from those studies are discussed below.  It is emphasised that this part of the study focussed specifically on published research that has addressed the issue of environmental impacts of tourism – though a comparison is drawn with published material on human impacts more broadly over the same period. The review focused on published literature as there is a limited amount of relevant ATCM/CEP papers available specifically focussed on impacts and monitoring of tourism.

2.4.1 Research effort

Table 3 summarises the results of the literature reviewed.  The identified papers are divided into the 14 environmental aspects that were discussed under the Aspect and Potential Impacts of Antarctic Tourism section.

Research specific to tourism impacts in Antarctica is proportionally very small compared to a larger body of research undertaken on human impacts more generally in Antarctica.  Out of a total of 220 human impacts papers reviewed for this study, only 24 specifically addressed environmental impacts of tourism activities per se (Table 3).
Table 3: Summary of the reviewed literature (peer reviewed journal articles, books, conference proceedings and thesis manuscripts) on the research on environmental impacts in Antarctica from 1990 to 2010. The result demonstrate the research effort on tourism specific impacts and human impacts more generally and are categorised into the identified environmental aspects of Antarctic tourism.

	 
	Presence
	Atmospheric emissions
	Anchoring
	Light emission
	Generation of noise
	Release of waste
	Release of fuel, oil or oily mixture
	Interactions with water and ice
	Interaction with ice-free ground
	Interaction with wildlife
	Interaction with vegetation
	Interaction with historic sites
	Interaction with scientific stations 

or scientific research
	Transfer of non-native species or propagules
	Total

	Tourism Specific Environmental Impacts
	1
	2
	0
	0
	0
	0
	0
	0
	0
	14
	1
	3
	2
	1
	24

	Human Environmental Impacts in General
	3
	0
	0
	1
	0
	55
	27
	0
	5
	72
	9
	0
	0
	24
	196

	Total
	4
	2
	0
	1
	0
	55
	27
	0
	5
	86
	10
	3
	2
	25
	220


Of these 24 studies, over half of them (14) dealt with the issue of tourism interactions with wildlife.  Three studies reported on tourism interactions with Antarctic historic sites; two dealt with the issue of atmospheric emissions from tourism activities; two dealt with tourism interactions with Antarctic bases or scientific research, and two studies reported on the impacts of a fuel spill event from a vessel carrying tourists, though not specifically related tourist activities (as the vessel was on its way to resupply a national programmes station).  The presence of tourists in Antarctica, tourism interaction with vegetation, and the potential transfer of non-native species or propagules by tourism activities were all covered by a single study each.

There were no reports of research on tourism impacts on anchoring, light emissions, the generation of noise, the release of waste, the interactions with water and ice and ice-free ground; though some of these environmental aspects have been addressed from a wider human activities perspective.

Stewart et al. (2005) assessed the nature, scale, and scope of research related to tourism in the Arctic and the Antarctic.  They note that, by comparison to other parts of the world, very little is known about the phenomenon of tourism in polar regions and that this area of research remains in relative infancy.  Neverthless, they report that polar tourism research appears to cluster around four main areas: tourism patterns, tourism impacts, tourism policy and management, and tourism development.  The authors call for increased effort in the area of tourism impacts research noting that it is vital to inform important decisions that lie ahead in the management of the polar regions.

2.5 Summary of tourism impacts research 

2.5.1 Presence

Lynch et al. (2010b) reviewed patterns in cruise ship traffic on the Antarctic Peninsula finding that passenger landings and marine traffic are highly concentrated at a few specific locations. When discussing how to manage the anticipated future increasing trend in tourism traffic on the peninsula, the report discussed the pros and cons of spatially concentrating tourism traffic at a few sites or allowing a more uniformly spread of tourism at all sites. The authors noted several concerns regarding the spatial concentration of tourism activity, including the potential for frequent visitation to environmentally sensitive sites to cause cumulative effects on wildlife which may be avoided if tourism activity were less intense.  A second concern is the loss of ‘wilderness’ at heavily visited sites which may have an affect on visitor experience.  

In contrast the authors also noted benefits to such highly concentrated activity, including easier management of activities at a smaller number of heavily visited but well known sites, where well developed management measures (e.g. Site Guidelines) can help expedition staff manage passenger activities.  Concentrating activity in this way may also restrict any impacts on wildlife to a small fraction of the total Peninsula-wide population (see also Holmes et al. 2007), and may also concentrate marine traffic patterns to known well charted routes.  The authors also assert that in practical terms, the combined use of such management techniques is only likely to be truly successful if a guiding vision is used in their application - an approach which is currently lacking.

2.5.2 Atmospheric emissions
The impacts of particulates from tourist or other vessels in Antarctica does not appear in the literature.  Greenhouse gas emissions from Antarctic tourism has been the subject of only two studies in this review: Amelung and Lamers (2007) and Eijgelaar et al. (2010).  Both studies noted that the emissions from any cruise around the world consists of two parts; firstly, the emissions of transport used to get to and from the port of embarkation and, secondly, the emissions caused by the cruise ship itself. The variance between travel distances to the port of embarkation make calculating total emissions of tourist cruises difficult.

Nevertheless, Amelung and Lamers (2007) estimated the average emissions for Antarctic cruises at 6.3 tonnes of CO2 per passenger per trip. This figure does not include the emissions released from transport used to get to and from the port of embarkation. To address this, Amelung and Lamers (2007) estimated the flight emissions at 3.2 tonnes of CO2 per passenger, resulting in a total average emissions for Antarctic cruises (including flight) as 9.5 tonnes of CO2 per passenger per trip.

Using specific Antarctic tour companies emissions figures (sourced from Amelung and Lamers (2007); Lindblad Expeditions and the World Tourism Organisation), Eijgelaar et al. (2010) compared the per trip and per day emissions per passenger on Antarctic cruises with those of a number of average tourism trips and per-capita emissions across a range of travel types and modes. Antarctic cruises were in the upper segment of per trip and per day emissions. For example, the average emissions for Antarctic cruises (including flight) per trip far exceeded the total emissions from an average international tourist trip of eight days (9.5 tonnes vs 0.68 tonne CO2 per passenger per trip).

Eijgelaar et al. (2010) also surveyed a number of Antarctic tourist passengers and concluded that while Antarctic cruises produce relatively large amounts of CO2 emissions the assumed positive impact on environmental awareness and attitude could not be confirmed.  59% of the passengers they surveyed felt that their trip did not impact on climate change and fewer than 7% had or might take action to offset their emissions.

2.5.3 Release of fuel, oil or oily mixtures

The release of fuel, oil or oily mixtures is reported as the most widespread environmental aspect of human activities in Antarctica (Bargagli, 2005) with national programme activity in Antarctica, and mostly land-based activities, contributing by far the most known releases of fuel and oils . 

No reports of research on the release of fuel as a direct result of tourism activities. The largest single spill event in Antarctica occurred when 600,000 litres of diesel fuel was lost during the grounding and subsequent sinking of the Bahia Paraiso in January 1989. Incidentally, the Bahia Paraiso was en route to resupply the Argentine stations but had tourists on board. The grounding occurred when the vessel approached Palmer Station to allow the tourists on board an opportunity to visit. 

The spilt fuel affected a major portion of the Arthur Harbour ecosystem within a few kilometres of the wreck (Kennicutt and Sweet, 1992).  Intertidal macroalgae, limpets, birds, sediments, and shores were coated with fuel (Kennicutt et al., 1991a and b), and limpet populations were reduced by 50% within the first few weeks of the spill. Bottom-feeding organisms, such as clams and fish ingested contaminated sediments and food at some locations (Kennicutt et al., 1991a).  However, intertidal beaches contaminated during the main phase of spillage were cleansed within days or weeks. Occasional re-oiling and fresh oiling of the intertidal continued as long as one year after the spill though contamination was randomly distributed and greatly reduced in intensity (Kennicutt et al., 1991b).   A study of the impact of the spill on the skua population indicated the difficulty in separating the effects of the spill from other environmental factors (Eppley, 1992).  

Two years after the spill event contamination was still evident on some beaches, though Kennicutt and Sweet (1992) concluded that the volatility of the fluid, the amount spilled, and the dynamic weather and current conditions in Arthur Harbor tended to minimize long-term contamination of the area.  A report of the environmental impact, remediation and monitoring following the sinking of the Bahia Paraiso provides a case study for international cooperation in environmental clean-up activities in Antarctica (Penhale et al., 1997).
2.5.4 Interaction with ice free ground

Whilst no studies have specifically targeted the direct effects of tourists on ice-free ground, several studies have looked at the impacts of pedestrian traffic in a general sense.

Campbell et al. (1998) investigated the speed with which tracks form as a result of trampling on exposed ground surfaces in the McMurdo Sound and Dry Valleys regions. They demonstrated that distinct tracks formed with fewer than 20 foot passes and continued to develop with increasing traffic levels.  The extent of track development varied with soil type and was rapid and most obvious on sandy gravel soils, but slower and less distinct on soils with an extensive cover of surface boulders.  The authors noted the the fragility of certain Antarctic soil surfaces, as well as the long time-scales for recovery of Antarctic ground-surface disturbances.

Freckman and Virginia (1997) reported their studies on the distribution, abundance and diversity of nematodes in soils of the Dry Valleys.  They report that low-diversity nematode communities in these soils are sensitive to both environmental changes as well as to anthropogenic disturbance.

Ayers et al. (2008) evaluated the impact of foot traffic on the abundance of soil animals and soil properties (e.g. CO2 flux) over a ten year period in the Taylor Valley, McMurdo Dry Valleys.  A comparison between areas of minimal foot traffic and areas of high foot traffic showed that the soil biota and ecosystem processes were impacted even in areas of low foot traffic.  A recommendation was made that conservation planning should consider the sensitivity of soil fauna to physical disturbance due to human foot traffic, particularly in areas of increasing human presence.
Tejedo et al. (2009) undertook a series of ground-disturbance measurements at Byers Peninsula, within Antarctic Specially Protected Area (ASPA) 126 and examined changes in the physical characteristics of the soils as well as associated impacts on terrestrial micro-fauna.  They concluded that substantial alterations in the soil surface were evident even at the lowest frequency of foot transit and that reducing the three-dimensional complexity of the soil is likely to reduce water availability in soils, known to be a fundamentally important control on Antarctic invertebrate distribution.  The authors noted that soil areas subjected to high human trampling pressure have a lower recovery rate than those occasionally used. 

Tejedo et al. (2009) recommend that to take advantage of the recovery abilities of Antarctic soils requires the active use of systematic monitoring in order to avoid impacts exceeding their recovery capacity, allowing travel routes to be closed and alternatives routes created when impact variables approach acceptable limits favouring recovery.  They conclude that a 'dispersion' strategy is advisable at those vegetation-free areas that experience sporadic use (around 100 foot transits or less per season), while a 'concentration' strategy based on the creation of properly signed paths is more appropriate in 'sacrificial areas' such as within camp areas and principal traffic routes. Strict control of areas visited by Antarctic expeditions is necessary in order to prevent future disturbance, since the unusually low diversity of Antarctic soil biota could be highly disrupted by the loss or decline of even a single species that is sensitive to environmental change.

2.5.5 Interactions with wildlife
The actual or potential impacts of tourist activities on wildlife has been the most studied aspect, with the majority of these assessing the impacts on penguin species.

At the request of the CEP, the Scientific Committee on Antarctic Research (SCAR) provided a summary of current research effort on the effects of human disturbance on Antarctic wildlife (SCAR, 2008; deVilliers, 2008).  Given the comprehensive nature of this review we have not attempted to replicate it here.

SCAR’s review noted that tourism, research and logistical activities all have the potential to cause disturbance to wildlife, particularly where these activities take place near breeding sites.  

SCAR noted that many seal and seabird species targeted by tourism (for viewing) in the region tend to be colonial species.  As such, large sections of a population may be affected simultaneously.  Further, the resilience of Antarctic wildlife may be low since species survive in harsh conditions with a limited breeding season, and tend to be long lived and slow-breeding.

From the results covered by the SCAR summary it is apparent that there is a great deal of variation in the way that human disturbance affects Antarctic wildlife.  Studies show that wildlife responses are affected by numerous extrinsic and intrinsic factors, many of which are poorly understood.  SCAR concluded that there is no “one size fits all” solution to managing disturbance in the region.

This finding reflects also the smaller body of work that has been conducted specifically on wildlife responses to tourism activity.

Giese (1996) compared the disturbance effects of tourism visitation with scientific “nest checking” at Adelie penguin colonies in East Antarctica.  In the smaller of the test colonies scientific nest checking is reported to have reduced hatching success by 35% whereas simulated tourism visitation resulted in a 47% decrease.  Giese (1998) also examined heart rate change as a proxy for stress in Adelie penguins when approach by humans.  Giese reports that heart rates increased significantly when humans approached to within five meters and to a higher rate than when the birds were stressed by natural sources such as predatory skuas.

Nimon et al. (1995a, 1995b, 1996) studied the effects of human presence on heart rate in Chinstrap penguins also using heart rate as an indicator of stress. Instead of using a portable ECG device (as was used in Giese’s study referred to above), Nimon used a less intrusive technique of placing artificial eggs on nests with heart rate monitors inside to determine the heart rates of adult birds. Results showed that the reaction of nesting Chinstrap penguins to visiting humans depended upon the visitors’ behaviour (e.g. speed of approach to the birds) and the presence of “well-behaved” visitors changed the heart rate only momentarily if at all.

Fraser and Patterson (1997) (see also Patterson et al. (2003))measured the breeding success at a regularly visited Adelie colony on the Antarctic Peninsula over three seasons, compared to a control colony with no visitation.  Their results suggested that visitation did not affect the breeding success and they concluded that other environmental factors (weather, food availability, ice cover etc) are likely to be more influential.

Cobley et al. (2000) monitored reproductive performance in Gentoo penguins at Port Lockroy on the Antarctic Peninsula and compared heavily visited sites with control sites that received little or no visitation.  They found no significant differences between the heavily visited sites and the control colonies with all colonies showing an increase in reproductive performance.
Crosbie (1999) examined the  potential for tourist visitation to increase the vulnerability of a Gentoo penguin colony to predation from skuas.  Skua behaviour was categorised and monitored throughout visitation and between periods. Crosbie’s observations revealed no evidence that the presence of parties of visitors within feeding territories influenced skua predatory behaviour.

Chwedorzewska and Korczak (2010) reviewed data on the status and trends of several species (birds and seals) around the heavily visited the Polish Arctowski Station on King George Island over 33 seasons.  They reported significant declines in, and in some cases the relocation of several colonies of both bird and seal species (with the exception of an increase in Gentoo penguins).  Observed changes were attributed to human influence but more so to year-round station activities than to visitation by tourists.  Increasing numbers and mobility of summer groups of expeditioners (not tourists) at the station were considered to be the most influential factors.

Lynch et al. (2010a) examined population trends and reproductive success at frequently visited colonies of Adelie and Gentoo penguins on Petermann Island off the Antarctic Peninsula; the sixth most frequently visited penguin colony on the Antarctic Peninsula.  They observed a 29% decline in the number of Adelie penguins (despite a seemingly high average reproductive rate) and a 27% increase in the number of Gentoo penguins between the 2003/04 and 2007/08 seasons.  These trends were consistent with longer-term trends at Petermann Island and with population dynamics at other locations on the Peninsula for these species.  Gentoo penguin reproductive success was lowest in colonies frequently visited by tourists, whereas Adelie penguin colonies frequently visited by tourists had higher reproductive success than those visited only occasionally.  The observed decline in Adelie penguins (despite the relatively high reproductive rate) could not be explained by visitation pressure alone and was considered by the authors to be a response to factors occurring outside of the breeding season (such as juvenile recruitment or adult survival).
In its 2008 review, SCAR also reported a marked decrease in the proportion of studies making use of long-term databases to examine disturbance-related population trends.  The focus in recent years has instead been on short-term (one or two season) studies with a decrease in the monitoring of temporal trends.  Whilst short-term studies can be useful for identifying mechanisms that lead to long-term trends and for testing management options, long-term studies are the only means for assessing the cumulative effects of human disturbance on wildlife.

SCAR noted that studies that are specific with regard to species, site and type of disturbance will be best suited to produce results that are of use in the management of human activities near wildlife aggregations.  SCAR also identified a series of variables that might usefully be examined in future research effort (SCAR, 2008; deVilliers, 2008).

 2.5.6 Interaction with vegetation
The literature search undertaken for this study revealed few studies to assess the effects of human activity on Antarctic terrestrial vegetation, and only one that addressed tourism impacts directly.  Tin et al. (2009) reports the same amount of limited research, though identifies several vegetation trampling studies conducted on a number of sub-Antarctic Islands.

Though unpublished, De Leeuw (1994) has examined the impacts of tourism on Antarctic vegetation as part of a broader tourism impacts project in the early 1990’s on Cuverville Island.  She found that simulated trampling by a group of 50 persons on moss peat vegetation for one week resulted in damage that was unrecoverable during the same growing season.

Olech (1996) studied the effects of human activity on local vegetation around an Antarctic station and reported that human impacts have caused some species to decrease their geographical range, as a result of direct and indirect habitat destruction; while others have extended their area of occurrence due to human activity.

2.5.7 Interactions with historic sites
There are 86 listed historic sites or monuments in Antarctica.  Much of the cultural heritage of the region is of interest to tour operators. Historic huts and other sites are powerful symbols of past human endeavours and, as such, are highly attractive destinations. Several of these are routinely visited by tourist groups, including examples of early scientific bases (such as Port Lockroy); sites of early whaling and sealing activity (the buildings and structures in Whalers Bay, Deception Island), and heroic era huts including Nordenskjöld’s hut on Snow Hill Island, Mawson’s Huts at Cape Denison, Commonwealth Bay and those of Scott, Shackleton and Borchgrevink in the Ross Sea region of Antarctica (all of which, other than Nordenskjöld’s hut, have ASPA status).

Hughes (1994) examined visitor expectations, attitudes and preservation issues relevant to tourist visits to the historic huts of the Ross Sea region, noting that damage by visitors is minor compared with deterioration due to severe climatic conditions.  Hughes (1994) argues for increased visitor information and better guide training, and suggests that preservation efforts should be extended to other Antarctic historic sites.

The designation of the historic huts as ASPAs has provided an improved means of regulation of visits to those sites (Hughes and Davis, 1995).  Visitor numbers (tourists and national programme personnel to the huts (numbers within the protected area boundaries and within the huts themselves) are restricted and a total seasonal limit has been imposed).  Concerns remain over “souveniring,” of artefacts from historic sites (Hughes and Davis, 1995), although it is thought that “in the past this was more a result of the activities of scientists, support staff and expeditioners, rather than tourists” (Mason and Legg, 1999). A more significant issue, however, is how to ensure that such historic resources are sustained for future visitors if this is desired as part of a formal visitor management strategy; though full conservation of all sites is unlikely to be physically and financially possible (Mason and Legg, 1999).

2.5.8 Interaction with scientific stations
Only two studies have reported on the interactions between tourists and scientific bases, both for the Polish Arctowski Station on King George Island.

Donachie (1994) raises early concerns over high levels of visitation to Arctowski Station and expresses the view that a fee should be charged to help manage tourist visits and coordinate their experience ashore.

Ciaputa and Salwicka (1997) later report on active measures taken to manage visitation to the station, noting that numbers of passengers visiting Arctowski Station each season were (at the time of the study) high enough to pose problems for station staff.  For this reason a marked tourist trail was established to divert tourists away from the station buildings (which had been the main attraction) toward alternative environmental attractions, including seal and penguin colonies.  The paper notes concerns over the potential impacts that local visitation by tourists may have on local wildlife, though  Chwedorzewska and Korczak’s (2010) work, highlighted above, identifies station activities as being of primary concern in the area.

2.5.9 Transfer of non-native species or propagules
The risks and consequences associated with the introduction and establishment of non-native species in Antarctica, as well as on sub-Antarctic Islands, has received significant and increasing attention from the research community (ATS, 2009; SCAR, 2010).  Such studies have considered the implications of human activity in all its forms as a vector for inter and intra-continental transfer of species. Most noteworthy is the recent Aliens in Antarctica International Polar Year (IPY) project, as reported to the CEP (SCAR, 2010), which conducted an extensive assessment of the propagule load associated with tourism during the IPY, and found that tour support personnel (i.e. guides) are more problematic than tourists themselves.

The CEP has placed the issue of non-native species as a high priority on its agenda and this study will not attempt to revisit the broad body of work that has been undertaken on the issue, nor the full extent of the growing scientific literature that is published.  In the context of this study however, the following papers are worth highlighting.

Curry et al. (2005) noted the concern that tourism activity has the potential to transmit pathogens into and between wildlife colonies. The authors investigated the feasibility and efficacy of chemical disinfection of the microbial contamination on tourists' boots.  During three voyages to penguin colonies in the Ross Sea, swabs were collected from the boots of tourists prior to landing, immediately on return to the ship, after a water wash, and after a chemical disinfectant wash.  For the first two visits, abundant growth of bacteria was identified on boots at all three stages prior to disinfection.  Following disinfection, the growth of bacteria was virtually eliminated.  On the third visit, previously disinfected boots grew virtually no bacteria.  The authors recommended including disinfection in cleaning the boots of tourists to wildlife sites in the Antarctic to reduce the risk of translocation of microbial pathogens; a practice which the tourism industry has developed guidelines (www.iaato.org). 

Given that tourism to Antarctica is largely a vessel based activity, and that passenger-carrying ships arrive in Antarctica from all over the globe, the risk posed by such vessels for the transport of non-native species is worth assessing.  However, Tin et al. (2009) point out that whilst the risk has been recognised (Frenot et al., 2005; Lewis et al., 2005 and Lewis et al., 2006), very few studies have been conducted to date.  

Clayton et al. (1997) reports the discovery of a well established non-indigenous alga in the intertidal zone at Half Moon Island in the South Shetland Islands and suggest that this may have been introduced via the hulls of visiting ships.  

Lewis et al. (2003) examined the potential for the transport of marine organisms between Tasmania and Antarctica by ships used in support of both science and tourism.  The authors investigated both ballast water and hull fouling as transport vectors and concluded that fouling assemblages have the potential to introduce non-indigenous species into the Antarctic marine environment.

Lee and Chown (2007) also reported the findings of an inspection of the sea chests of an Antarctic programme supply vessel while the vessel was in dry dock in June 2006.  Large populations of a known invasive mussel, Mytilus galloprovincialis (Lamarck), were found.  By extrapolating from shell length, the age of individuals was estimated, the results of which suggest that some specimens survived transportation to the Antarctic region on multiple occasions.  The authors note that their findings are cause for concern and demonstrate that Antarctic research and supply vessels are also important vectors for marine non-indigenous species into the region. 

2.5.10 Human impacts in Antarctica - General

The intensity and diversity of human activities in Antarctica have continued to increase over time and in many respects it may be superfluous to refer to the research on environmental impacts of tourism and national programme activities in isolation from one another.

In reviewing information available at the time, Stewart et al. (2005) reported that little empirical evidence exists to indicate conclusively that tourist visits have a significant negative effect on the ecology of Antarctica.  Splettstoesser (2000) also noted that (at the time) it had yet to be quantified whether visits to wildlife colonies impose anything more than a minor or transitory impact, either by tourists or scientists.  

In 1994 Headland estimated that on the basis of “presence-days” less than 1% of human impacts can be attributed to tourists with scientific and governmental personnel accounting for almost all the impact.  Jabour (2009), considered visitor pressure of tourism and national (governmental) operators by comparing “person days ashore”.  Using figures from the 2007/08 season Jabour noted that whilst many more people visit Antarctica as tourists than as part of national programmes, the number of person-days ashore for national Antarctic programmes (approx. 675,795) is far greater than for tourists (approx. 32,263); the latter accounting for less than 5% of the total.
Riffenburgh (1998) drew comparisons between the impacts of tourist activities and those of national programmes. Whilst emphasising the importance of well managed tourism, he concluded that national programme activities can have a much higher impact than those of tourist groups. 

Tin et al. (2009) provided a succinct review of Antarctic human impacts research and provided evidence of the impacts of all human activities in Antarctica from 1998 through to 2008, focussing on studies published since 1998.  Collectively, the publications reviewed by the authors provide a comprehensive view of the environmental impacts resulting from maintaining and operating stations and their associated logistics and scientific activities, tourism and fisheries, including chemical and sewage contamination, disturbance of terrestrial and marine ecosystems and alteration of food webs.  The authors note that if high standards of environmental protection remains the primary goal of the Antarctic Treaty System then more effective implementation of a wide range of measures will be required, including: effective environmental impact assessments, long-term monitoring, mitigation measures for non-indigenous species, ecosystem-based management of living resources, and increased regulation of both national Antarctic programmes and tourism activities.

2.6 Regulatory Mechanisms: Regulations, guidelines and management of Antarctic tourism

In addition to the application of the provisions of the Antarctic Treaty and the Environmental Protocol, the Antarctic Treaty Consultative Parties (ATCPs) have taken, at their regular meetings since 1959 to 2011, a total of 30 decisions on the issue of Antarctic tourism, many of which relate to environmental aspects (Figure 24). 

Table 5 summarises the 30 Recommendations, Measures and Resolutions adopted by the Antarctic Treaty Parties that are directly related to Antarctic Tourism.  
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Figure 24: Recommendations, Resolutions and Measures adopted by ATCMs to manage Antarctic Tourism between 1959 and 2010. 

2.6.1 Regulation by ATCPs 1959-1994
Between 1959 and 1994 a total of 7 Recommendations concerning tourism were adopted by the Treaty Parties. The first Recommendation on tourism was adopted in 1966, when Antarctic tourism was a relatively new phenomenon (Figure 24). Between 1966 and 1979 six Recommendations adopted by the Treaty Parties were directed at tourism management.  These measures addressed such provisions as advanced notification for station visits (Recommendations VI-7 and VIII-9); restrictions on tourist access to protected areas (Recommendation VI-7) and on “new islands” (Recommendation VI-11); consideration for the establishment of areas of special tourist interest (Recommendations VII-4 and VIII-9), and the need for operators to carry appropriate insurance (Recommendation X-8). Several of these Recommendations recognised the potential environmental impacts of human activity, through tourism, on the natural environment; see for example the “Guidance for Visitors to the Antarctic” which was developed at the tenth meeting of the Parties and is appended to Recommendation X-8.

During the period of 1972 to 1979 (ATCMs VII to X), the concept of designating specific areas for tourism activity (conceived as areas of special tourist interest), was considered.  The matter was first raised at ATCM VII.  Recommendation VII-4 adopted at that meeting recommended that Parties consult each other “about the possibility of designating at the Eighth Consultative Meeting an adequate number of areas of interest to which tourists could be encouraged to go, and about the criteria to be used to determine such areas”.  Although not explicitly stated in the Final Reports of those ATCMs, the concept appears to recognise the possibility of restricting tourism activity to a select number of locations, at which a certain level of environmental impact might be tolerated.  However, the concept was not pursued at subsequent meetings.  

Between 1979 and 1994 (ATCMs X and XVIII) no further measures were directly addressed towards the management of Antarctic tourism.  For the majority of this time, and until the late 1980’s, tourism activity in Antarctica was relatively constant (Figure 1).  The gradual increase in tourism activity in the late 1980s and early 1990s stimulated further debate on the issue at ATCMs.  

In 1991 the Parties adopted the Protocol on Environmental Protection to the Antarctic Treaty. Articles 3(4), 8(2) and 15 (1)(a) of the Protocol make clear its applicability to tourism and non-governmental activities.

In 1994 (at ATCM XVIII) Recommendation XVIII-1 was adopted and ‘Guidance for Visitors to the Antarctic’ and ‘Guidance for Those Organising and Conducting Tourism and Non-governmental Activities in the Antarctic’ were appended.  This represented the first comprehensive guide to the conduct and organisation of tourism and non-governmental activities, and in which the need for high environmental standards is emphasised.

With regard to the entry into force of the various regulatory mechanisms adopted by the Parties, all six of the Recommendations adopted between 1966 and 1979 have become effective. Recommendation XVIII-1 (adopted in 1994) has yet to become effective with one Party yet to give notification of its approval of the measure.  
2.6.2 Regulation by ATCPs 1995-2011

From 1995 to 2011, 23 regulatory mechanisms (Measures and Resolutions) on tourism have been adopted by ATCPs, reflecting the growth in the industry over this time and the concern and attention afforded to the matter by the Treaty Parties.  Of these mechanisms, two have been Measures, and 21 have been Resolutions.

Measure 4 (2004) was adopted to address the concern of the potential additional costs, and the safety of those involved, of search and rescue operations that tourist or other non-governmental activities may have on national programmes. Measure 15 (2009) was adopted to address the increasing trend in tourist activities in the Treaty area and the possible impacts of such activities on the Antarctic environment, including the hazards confronting passenger vessels operating in the Antarctic Treaty area and desiring to promote the safety of life at sea. This Measure requires Governments to enforce vessels carrying 500 or more passengers to refrain from conducting landings ashore; for vessels landing passengers to coordinate their landings; to restrict numbers ashore to 100 or less and to maintain a 1:20 guide to passenger ratio. This was a reflection of existing industry practice. Both Measure 4 (2004) and Measure 15 (2009) have yet to become effective with 16 and 27 Parties respectively, still to take action.

Parties have adopted a series of Resolutions (Resolution 5 (2005), Resolution 6 (2006), Resolution 2 (2008), Resolution 4 (2009), Resolution 1 (2010) and Resolution 4 (2011)) to give effect to visitor site guidelines to assist in minimising the potential impacts of tourism at landing sites. The concept of visitor site guidelines was first introduced at ATCM XXVI in 2003.  It was proposed that visitor site guidelines be developed as a means of providing guidance for tour operators to assist with minimising impacts and to provide a flexible and adaptive means of guiding tourism activity at regularly visited locations.  

Visitor site guidelines have been adopted for 32 tourist visited sites in Antarctica (Resolution 4 (2011)).  28 of these sites are on the Antarctic Peninsula, one is in East Antarctica (Mawson’s Huts and Cape Denison) and three sites (Cape Royds, Taylor Valley and Cape Hallett) are in the Ross Sea region. Following some concern that elements of certain visitor site guidelines contained generic guidelines, rather than site specific information (as was the intention of the visitor site guidelines), the CEP undertook to review the environmental elements of Recommendation XVIII-1 (2004) (‘Guidance for Visitors to the Antarctic’ and ‘Guidance for Those Organising and Conducting Tourism and Non-governmental Activities in the Antarctic’) in order to provide contemporary general environmental advice to tourists to complement site-specific information, allowing the site guidelines to be genuinely site specific. The ‘General Guidelines for Visitors to the Antarctic’ was developed and adopted by Resolution 3 (2011).
As well as visitor site guidelines developed by ATCPs, some site specific guidance is also provided through protected and managed area management plans. For example, educational and/or recreational visits including tourism are provided for in the management plans of the ASPAs that protect the historic huts in the Ross Sea region as well as Mawson’s hut’s at Cape Denison, and a code of conduct for such visitation is included in the relevant Management Plan. Provisions for tourist visits are included in all of the seven Antarctic Specially Managed Area (ASMA) Management Plans, for example, coordination with tour operators visiting the South Pole is listed as an objective in the management plan for the site.

A key finding of this study has been the challenge in assimilating adequate data and information on which to base an assessment of the environmental consequences of Antarctic tourism.  A number of measures adopted by the Parties have referred to this issue including the development of standard forms for advance notification and post-visit reporting (Resolution 3 (1997) and Resolution 6 (2005)).  It is noted, that whilst these are likely to have been helpful in standardising the reporting process, the assimilation and management of the subsequent data remains a significant challenge and is undertaken solely by the industry and not by the Treaty Parties.

A further 8 Measures and Resolutions have been agreed since 1998 which are not specific to tourism, but that could be expected to have an effect on the conduct and management of Antarctic tourism. These are listed in Table 6. These include, for example Decision 8 (2005) which requested the IMO to consider restrictions on the use of heavy fuel oils in Antarctic waters (a request to which IMO has responded positively); Resolution 3 (2006), which adopted Guidelines for Ballast Water Exchange in the Antarctic Treaty area - applicable to all vessels including tourist vessels, and Resolution 8 (2009), which requested IMO to develop a mandatory shipping code for vessels operating in Antarctic waters, in response to which IMO is currently taking action.

In addition to the work done at ATCMs on tourism, there have been two Antarctic Treaty Meetings of Experts (ATMEs) related to Antarctic Tourism.  In 2004, Norway hosted one such meeting entitled ‘Tourism and Non-Governmental Activities’ (summary of outcomes is in Attachment 1l). A second ATME was hosted by New Zealand in 2009 to consider matters related to the management of ship-borne tourism in the Antarctic Treaty Area (recommendations in Attachment 1m).

2.6.3 Industry Regulation

The majority of Antarctic tourism operators belong to IAATO. IAATO has been proactive in abiding by the Recommendations, Measures and Resolutions agreed by ATCPs, but they have also developed their own standards and guidance material including: 

· Guidance for those organizing tourism (http://iaato.org/guidance-for-those-organising-tourism)

· Visitor guidelines (http://iaato.org/visitor-guidelines) 

· Visitors’ slide show (http://iaato.org/visitors-slide-show)  

· Don’t pack a pest (http://iaato.org/dont-pack-a-pest) 

· Decontamination guidelines (http://iaato.org/decontamination-guidelines) 

· Wildlife watching guidelines (http://iaato.org/wildlife-watching-guidelines) 

· Guidelines for Small Boat Operations in the Vicinity of Ice (IAATO, 2010)
In some cases IAATO guidance material has been developed ahead of any similar agreement by ATCPs. These have included, for example, regulations and restrictions on numbers of people ashore, staff to passenger ratios, reporting on activities and measures to prevent non-native species introductions. IAATO have also been actively involved in the development of the Antarctic Treaty Visitor Site Guidelines.

2.6.4 Regulation of Aspects of Antarctic Tourism

In order to consider the current regulatory regime in the context of the 14 environmental aspects that were discussed under the Aspect and Potential Impacts of Antarctic Tourism section, the following table has been prepared listing the regulatory mechanisms in place for each of the aspects identified in section 2.2 (Table 4). Those mechanisms identified here are in addition to the general provisions of the Environmental Protocol. However, where applicable, the relevant Annex and/or Articles of the Protocol are reference as a key mandatory regulatory mechanism. 

Table 4: Existing guidelines, regulatory mechanisms  and resources for the regulation of aspects of Antarctic tourism, (not including those provisions of the Environmental Protocol).

	1. Presence

Mandatory (ATCM)

· Measure 15 (2009) Landing of Persons from Passenger Vessels in the Antarctic Treaty Area (not yet in force): operators are required to coordinate with each other with the objective that not more than one tourist vessel is at a landing site at any one time

· EIA provisions of the Protocol and Annex I to the Protocol

Hortatory (ATCM)

· Resolution 4 (2007) – Ship based tourism in the Antarctic Treaty Area. Recommendation to discourage or decline vessel carrying 500 or more passengers from conducting landings; to ensure no more than one vessel at a site at a time; to restrict passengers ashore and to maintain a 1:20 guide to passenger ratio

Industry self regulation

· IAATO ‘Wilderness Etiquette’ statement:  IAATO Member vessels are to be kept out of sight from each other as far as is practicable and work co-operatively to ensure that they give a ‘buffer’ time (of a recommended 30 to 60 minutes) between visits at landing sites

	2. Atmospheric emissions

Mandatory (IMO)

· MARPOL Annex VI – Regulations for the Prevention of Air Pollution from Ships (entry into force 19 May 2005): sets limits on sulphur oxide and nitrogen oxide emissions from ship exhausts and prohibits deliberate emissions of ozone depleting substances. 

	3. Anchoring

No existing regulations / guidelines

	4. Light emission

Industry self regulation

· IAATO ‘Seabirds Landing on Ships’ poster and incident report form: provides guidance on preventing birds from landing on ships, including by minimising externally visible lighting.

	5. Generation of noise

· General Guidelines for Visitors to the Antarctic (Resolution 3 (2011)) 
· Guidelines for the operation of aircraft near concentrations of birds in Antarctica (Resolution 2 2004)
Industry self regulation

· The IAATO Marine wildlife watching guidelines for vessel and zodiac operators provide guidance for minimising the negative impacts of vessel noise on marine wildlife.

	6. Release of waste

Mandatory (ATCM)

· Provisions of Annex’s III and IV to the Protocol.

Mandatory (IMO)

· International Convention on the Control of Harmful Anti-fouling Systems on Ships (entry into force 17 September 2008): prohibits the use of harmful organotoxins in anti-fouling paints used on ships and will establish a mechanism to prevent the potential future use of other harmful substances in anti-fouling systems.
· MARPOL Annex II – Regulations for the control of pollution by noxious liquid substances in bulk: the Antarctic area (the sea area south of 60oS) is a special area under this Annex, in which disposal into the sea of noxious liquid substances is prohibited.
· MARPOL Annex V – Regulations for the Prevention of Pollution by Garbage from Ships: the Antarctic area (the sea area south of 60oS) is a special area under this Annex, in which disposal into the sea of plastics and all other garbage is prohibited.
· International Safety Management Code for Safe Operation of Ships and for Pollution Prevention adopted under the International Convention for the Safety of Life at Sea (SOLAS): provides an international standard for the safe management and operation of ships and for pollution prevention.
· MARPOL Annex IV – Regulations for the Prevention of Pollution by Sewage from Ships (entry into force 27 September 2003): contains requirements to control pollution of the sea by sewage.
Hortatory (ATCM)

· At ATCM XXVII the Parties adopted Decision 4(2004), agreeing to transmit Guidelines for ships operating in Polar waters for consideration by IMO. The guidelines, which are intended to address additional provisions deemed necessary beyond existing requirements of the SOLAS Convention in order to take into account special consideration associated with polar waters.  These were adopted by IMO.
· Recommendation XVIII-1 (1994)
· General Guidelines for Visitors to the Antarctic (Resolution 3 (2011))
Hortatory (IMO)

· Guidelines for ships operating in Polar waters adopted by IMO in December 2009.
Industry self regulation
· At the 2007 IAATO Meeting Members agreed that waste management and disposal provisions applicable to the Antarctic Treaty area under Annex IV to the Protocol and MARPOL should be extended northward to apply everywhere south of the Antarctic Convergence (Polar Front). Also, IAATO Member operated vessels on Antarctic voyages that are capable of doing so are strongly urged to retain all waste on board for appropriate shore-side disposal.

	7. Release of fuel, oil or oily mixtures

Mandatory (ATCM)

· Provisions of Article 15 of the Protocol and Annex IV to the Protocol. 
· Following Decision 8 (2005) Use of Heavy Fuel Oil (HFO) in Antarctica the Chair of ATCM XXVIII wrote to the IMO requesting it examine mechanisms for restricting the use of Heavy Fuel Oil in Antarctic Waters, noting the high potential of environmental impacts associated with a spill and emission of HFO in the Antarctic Treaty area.
Mandatory (IMO)

· MARPOL Annex I Regulations for the prevention of pollution by oil: the Antarctic area (the sea area south of 60oS) is a special area under this Annex, in which discharge into the sea of oil or oily mixtures is prohibited.

· International Safety Management Code for Safe Operation of Ships and for Pollution Prevention adopted under the International Convention for the Safety of Life at Sea (SOLAS): provides an international standard for the safe management and operation of ships and for pollution prevention.

· Amendments to MARPOL Annex I, to ban the carriage of heavy grade oils as cargo or for use as fuels in ships operating in Antarctic waters, adopted in February 2010.

· Shipboard Oil Pollution Emergency Plan (SOPEP) in accordance with MARPOL Convention Annex I Reg. 26.
Hortatory (ATCM)

· At ATCM XXVII the Parties adopted Decision 4(2004), agreeing to transmit Guidelines for ships operating in Polar waters for consideration by IMO. The guidelines address additional provisions deemed necessary beyond existing requirements of the SOLAS Convention in order to take into account special consideration associated with polar waters.  These were adopted by IMO.

Hortatory (IMO)

· Guidelines for ships operating in Polar waters adopted by IMO in December 2009.
Industry self regulation

· IAATO Vessel Emergency Contingency Plan provides a framework to assist Members’ compliance with ISM Code requirements, including for pollution prevention.

	8. Interaction with water and ice

Industry self regulation

· Guidelines for Small Boat Operations in the Vicinity of Ice


	9. Interaction with ice-free ground

Hortatory (ATCM)

· Visitor site guidelines held under Resolution 4 (2011)
· General Guidelines for Visitors to the Antarctic (Resolution 3 (2011))

	10. Interaction with wildlife

Mandatory (ATCM)

· Provisions of Annex II to the Protocol

Hortatory (ATCM)

· Guidelines for the operation of aircraft near concentrations of birds in Antarctica - Resolution 2 (2004)

· Visitor site guidelines held under Resolution 4 (2011)

· Recommendation XVIII-1 (1994)
· General Guidelines for Visitors to the Antarctic (Resolution 3 (2011))
Industry self regulation

· IAATO Marine wildlife watching guidelines for vessel and zodiac operators: aims to help minimise disturbance by providing guidance on approaching marine wildlife.

	11. Interaction with vegetation

Hortatory (ATCM)

· Visitor site guidelines held under Resolution 4 (2011)

· Recommendation XVIII-1 (1994)
· General Guidelines for Visitors to the Antarctic (Resolution 3 (2011))

	12. Interaction with historic sites

Mandatory (ATCM)

· Provisions of Annex V to the Protocol

· Provisions of ASPA management plans (selected sites only)

Hortatory (ATCM)

· Visitor site guidelines held under Resolution 4 (2011)

· Recommendation XVIII-1 (1994)
· General Guidelines for Visitors to the Antarctic (Resolution 3 (2011))

	13. Interaction with scientific stations or scientific research

Hortatory (ATCM)

· Recommendation VI-7 (1970): Governments are to ensure that activities of tourist/visitors are in alignment with the goals of the Antarctic Treaty Effective (10/10/1973); advance notice of all non-governmental activities; advance notice of station visits (24-72 hours); visitors are not to enter ASPAs.
· Recommendation IV-27 (1966) – Effects of Antarctic tourism: The Government of a country in which a tourist expedition is being organized should make information available regarding the conditions for tourist visits available Effective (10/10/1968).
· Recommendation XVIII-1 (1994)
· General Guidelines for Visitors to the Antarctic (Resolution 3 (2011))

	14. Transfer of non-native species or propagules

Mandatory (ATCM)

· Provisions of Annex II to the Protocol.

Hortatory (ATCM)

· Practical Guidelines for Ballast Water Exchange in the Antarctic Treaty area annexed to Resolution 3 (2006): outlines recommendations for ballast water operations in Antarctic waters, and serves as an interim Ballast Water Regional Management Plan for Antarctica under Article 13(3) of the International Convention for the Control and Management of Ships’ Ballast Water and Sediments (not yet in force). Guidelines referred to IMO by Decision 2 (2006)

· Guidelines and guiding procedures contained within the Non-native Species manual (Resolution 6 (2011))
· Recommendation XVIII-1 (1994)
Hortatory (IMO)

· Guidelines for Ballast Water Exchange in the Antarctic Treaty Area annexed to Resolution MEPC.163(56): invites IMO Members to apply the guidelines agreed by ATCM XXIX as an interim measure for ships entering the Antarctic Treaty area before the Ballast Water Management Convention comes into force.
Industry self regulation
· Procedures for reporting a high mortality event (IAATO) – Available from IAATO.

· IAATO Don’t pack a pest pamphlet: aims to help protect Antarctica’s pristine environment from non-native species

· IAATO Boot washing guidelines
· IAATO also has in place a targeted campaign to inform field staff of the results of the “Aliens in Antarctica” study and the need for extra vigilance in their non-native species risk management efforts (IAATO pers com).



An array of regulatory mechanisms are in place to manage tourism related activities through the provisions of the Protocol; mandatory and hortatory mechanisms adopted by the Treaty Parties; IMO provisions, and through industry self-regulation.  The majority of the regulatory mechanisms  referred to above, other than the provisions of the Protocol, are of a hortatory nature.
In some instances, notably the release of waste and [emergency] release of fuels, there are a range of regulatory mechanisms  in place either directly through Antarctic Treaty Measures or indirectly i.e. through globally-applicable IMO regulations.

The only environmental aspects that appears not to have any direct or indirect regulation relates to the issue of anchoring. It is likely that this aspect is not a high priority concern however. 

Further, in relation to managing the environmental risks associated with Antarctic tourism, it is clear that only limited resources are currently being directed towards monitoring of tourism sites. No measure adopted by the Treaty Parties has made reference to the importance of, or need for site monitoring (other than the generic provisions in the Protocol) for the purposes of measuring the environmental impacts of tourism visitor activity.

Environmental Impact Assessments under Annex I to the Protocol

Arguably the primary tool for determining the potential environmental impacts of (and appropriate mitigation measures for) Antarctic tourism and non-governmental activities is the environmental impact assessment process held under Article 8 of and Annex I to the Protocol. 

All IAATO members and most other tourist or non-governmental operators in Antarctica fulfil the EIA requirements of the Protocol through the completion and submission of an EIA to an appropriate governmental authorising body.  The EIA database held by the Antarctic Treaty Secretariat currently holds 275 records of EIAs submitted for tourism activities between 1997 and 2011.  All of these are IEEs.  No CEE has ever been prepared for tourism or non-governmental activities.  Whilst the database contains 275 records of IEEs, only 38 documents are available through the database. 
Time constraints have prevented a full assessment of the effectiveness of the EIA procedures of the Protocol as they are currently applied to tourism activities.  It is noted however, that among the 38 tourism IEE documents that are available from the EIA database there is significant variability in both format and quality.
It is also noted that there is a mixed approach to the coverage provided by the IEEs in the EIA database.  Some of the IEEs listed cover activities by a single operator in a single season; others cover multiple seasons for a single operator, whilst yet others cover multiple operators over multiple seasons.

The applicability of the EIA process to tourist activities has been critiqued by several authors.  Bastmeijer (2003) examined the criteria for authorisation of tourism activities, noting the differences in implementation of the Protocol between various Parties.  Bastmeijer concluded that the Protocol and domestic implementing legislation do not establish clear value judgements regarding the various types of tourist activities and that the Protocol does not clearly require a system of prior governmental authorisation for conducting Antarctic activities (except for some activities identified in Annexes II and V).

Bastmeijer argues that whilst the implementing legislation of several Parties to the Protocol provides that if an EIA (undertaken at the preliminary assessment (PA) or IEE level) determines that a proposed activity is not likely to have more than a minor or transitory effect, then the activity may proceed or is to be permitted.  Although this approach seems to be in compliance with Articles 1(2) and 2(2) of Annex I to the Protocol, such a system seems to exclude the option to refuse authorisation for any PA or IEE activity. 
Bastmeijer suggests that the Protocol and domestic implementing legislation do not provide a strong normative system which can be used by competent authorities to determine whether Antarctic tourist activities and other types of human may [or may not] proceed.
Hemmings and Roura (2003) examined the “fit” of the EIA provisions of the Protocol to Antarctic tourism and noted that in contrast to the activities of national Antarctic programmes, tourism involves activities at multiple sites, about which there is varying information, many of which are visited infrequently and for short periods of time and that are distributed over a huge area.  The authors note that such factors limit the extent to which sufficient information is likely to be available to judge the impacts of the activity in question, let alone the likely cumulative impacts of multiple operators visiting multiple sites.
Hemmings and Roura suggest that the EIA regime of the Protocol requires further development to more adequately address the sorts of tourism activities carried out in Antarctica.

Kriwoken and Rootes (2000) had earlier noted certain shortcomings in the EIA procedures of the Protocol, within just two years of the Protocol entering into force.  Given the number of countries involved and the range of tourism operators they note that it is not surprising that there are differing requirements and levels of EIA applied.  Kriwoken and Rootes also note that the requirement for tour operators to meet certain information requirements within an IEE (such as the need to document the initial reference state where activities are to take place) may not be realistic given the large number of sites involved.
Kriwoken and Rootes suggest that additional tools may be required for addressing impacts of tourism activities including strategic environmental assessments, regional assessments and environmental auditing.
ASOC (2008) have also raised concerns over the application of EIA to tourism activities, noting that, in their view IEEs rarely provide sufficient detail and that few initiatives have been put in place to monitor cumulative impacts of tourism activities.  ASOC (2000) have also promoted the idea of strategic environmental assessments as it relates to Antarctic tourism.
The benefits of undertaking additional assessments, such as strategic environmental assessments or regional impact assessments merits some consideration.
Table 5: Regulatory mechanisms adopted by ATCMs on tourism management

	Recommendation
	Place
	Date
	Subject
	Status
	Title
	Context
	Reference to
	Attachment

	Recommendation IV-27
	Santiago
	1966
	Regulation of Antarctic tourism
	Effective (10/10/1968)
	Effects of Antarctic tourism
	Exchange of information re: station visits; governments should make information regarding the conditions for tourist visits available
	
	

	Recommendation V1-7
	Tokyo
	1970
	Regulation of Antarctic tourism
	Effective (10/10/1973)
	Effects of tourists and non-government expeditions to the Antarctic Treaty area
	Governments are to ensure that activities of tourists/visitors are in alignment with the goals of AT; advance notice of all non-governmental activities; advance notice of station visits (24-72 hrs); visitors are not to enter ASPAs
	5 of Art. VII and Art. 10 of AT: Rec. I-VI and IV-27.
	

	Recommendation VI-11
	Tokyo
	1970
	Special protection for new islands
	Effective (10/10/1973)
	New Islands
	Efforts to prevent tourists from landing on new islands
	
	

	Recommendation VII-4
	Wellington
	1972
	Effects of tourist activity
	Effective (24/06/1981)
	Effects of tourists and non-government expeditions in the Antarctic Treaty area
	Effects of tourist activities to be kept under review; suggestion to develop guidelines on accepted practices & determination of areas of special tourist interest at VIII ATCM; conservation of flora & fauna to be ensured with respect to activities of tourists and non-governmental expeditions.
	Rec. VI-7 & VI-11
	

	Recommendation VIII-9
	Oslo
	1975
	Statement of Accepted Practices
	Effective (01/11/1982)
	Effects of tourists and non-government expeditions in the Antarctic Treaty area
	Advance notification for station visits essential; landings of tourist groups only within ASTIs (to be defined in IX ATCM); to ensure awareness of the statement of accepted practices (to be defined in IX ATCM)
	Rec. VII-4
	Tourism guidelines

	Recommendation X-8
	Washington
	1979
	Tourist Regulation
	Effective (08/04/1987)
	Effects of tourists and non-government expeditions in the Antarctic Treaty area
	Accepted practices & relevant AT provisions out-lined; non-governmental expeditions are urged to carry adequate insurance; tour operators should employ experienced tour guides; governments are to notify aircraft operators that present level of over flights exceeds capacities
	Rec. VIII-9
	Guidance for Visitors to the Antarctic; Statement of accepted principles

	Recommendation XVIII-1
	Kyoto
	1994
	Guidelines for tourism
	Not yet effective
	Tourism and non-governmental activities
	Guidelines for Visitors to the Antarctic and Guidance for Those Organising and Conducting Tourism and Non-governmental Activities in the Antarctic to be circulated; visitors/operators urged to act according to the guidelines
	
	Tourism guidelines

	Resolution 3
	Seoul
	1995
	Tourist reporting
	Adopted (19/05/1995)
	Reporting of tourism and non-governmental activities
	Recommendation to include specific information in post-activity reports (see list in Resolution 3 [1995])
	Attachment A to Rec. XVIII-1
	

	Resolution 1
	Christchurch
	1997
	Contingency plans
	Adopted (30/05/1997)
	Emergency response action and contingency planning
	All ATCPs should ensure that all stations, vessels & operations are covered by contingency plans; IPs by COMNAP & IAATO outlining their contingency plans to be submitted for the next ATCM
	Art. 15 and Annex IV of the Protocol
	

	Resolution 3
	Christchurch 
	1997
	Tourism reporting form
	Adopted (30/05/1997)
	Standard from for advance notification and post-visit reporting on tourism and non-governmental activities in Antarctica
	A standard form is recommended to be used for advance notification and post-visit reporting (trial from attached)
	Res. 3 (1995); Attachment A to Rec. XVIII-1
	Trial report from for tourism and NGO activities in Antarctic Treaty area

	Resolution 1
	Madrid
	2003
	Advice to vessel and yacht operators
	Adopted (20/06/2003)
	
	Recommendation that ATPs publishing advice for vessel operators should include sufficient detail of the Protocol (particularly Annex IV)
	Annex IV of the Protocol
	

	Measure 4
	Capetown
	2004
	Tourism and non-governmental activities
	Not yet effective
	Insurance and contingency planning for tourism and non-governmental activities in the Antarctic Treaty area
	Governments shall require operators to have appropriate contingency plans and self-sufficient medical care & evacuation + SAR plans in place prior to departure; insurance required to cover costs
	Attachment A to Rec. XVIII-1; Art. VII (5) of the AT; Art. IX §4 of the AT.
	

	Resolution 3
	Capetown
	2004
	Tourism and non-governmental activities
	Adopted (04/06/2004)
	Tourism and non-governmental activities: enhanced cooperation amongst parties
	Concern about increasing trend in tourism and need to ensure more rigorous monitoring expressed; recommended that all parties nominate a single point of contact for tourism issues; especially if activities have implications for other parties.
	
	

	Resolution 4
	Capetown
	2004
	Tourist guide-lines
	Adopted (04/06/2004)
	Guidelines on contingency planning, insurance and other matters for tourist and other non-governmental activities in the Antarctic Treaty Area
	Recommendation to have operators/organisers of tourist/non-governmental activities (that have to provide advance notification) follow the attached tourism guidelines (appropriate contingency plans & insurance cover required; experience, fitness, sound equipment)
	Attachment A to Rec. XVIII-1; Measure 4 (2004); Art. VII (5) of the AT
	Tourism guidelines

	Resolution 5
	Stockholm
	2005
	Site guidelines for visitors
	Adopted (17/06/2005)
	Resolution on site guidelines for visitors
	Site guidelines for four sites in the Antarctic Peninsula region recommended to be adhered to and disseminated widely; flexibility & options for changing guidelines to reflect environmental changes should be ensured
	Rec. XVIII-1
	List of sites subject to site guidelines: Aitcho Islands, Cuverville Island, Jougla Point, Penguin Island

	Resolution 6
	Stockholm
	2005
	Post Visit Site Report Form
	Adopted (17/06/2005)
	Antarctic post-visit site report form
	Recommendation to use the attached revised version of the post-visit site report form from now on
	Res. 3 (1995); Attachment A to Rec. XVIII-1; Res. 3 (1997)
	Post visit site report form for tourism and non-governmental activities in Antarctica

	Resolution 2
	Edinburgh
	2006
	Site Guidelines for Visitors
	Adopted (23/06/2006)
	Site Guidelines for Visitors
	Recommendation to include a further 8 new sites to the list of site guidelines previously adopted
	R5 (2005)

R2  (2008)
	List of sites subject to site guidelines

	Resolution 1
	New Delhi
	2007
	Site guidelines for visitors
	Adopted

(11/05/2007)
	Resolution on Site Guidelines for Visitors
	Recommendation to include a further two sites to the list of site guidelines previously adopted.
	Res. 2 (2006); Res. 5 (2005)
	List of sites subject to site guidelines

	Resolution 4
	New Delhi
	2007
	Ship-based tourism
	Adopted

(11/05/2007)
	Ship-based Tourism in the Antarctic Treaty Area
	Recommendation to discourage or decline vessels carrying 500 or more passengers from conducting landings;  to ensure only one vessel at a site at a time; to restrict passengers ashore and  to maintain a 1:20 guide to passenger ratio.
	
	

	Resolution 5
	New Delhi
	2007
	Long-term effects of tourism
	Adopted

(11/05/2007)
	Tourism in the Antarctic Treaty Area
	Recommendation to discourage tourism activities which may substantially contribute to the long-term degradation of the Antarctic environment
	
	

	Resolution 2
	Kiev
	2008
	Site guidelines for visitors
	Adopted

(13/06/2008)
	Site Guidelines for Visitors
	Recommendation to include a further four sites to the list of site guidelines previously adopted.
	Res. 1 (2007); Res. 2 (2006); Res. 5 (2005)
	List of sites subject to site guidelines

	Resolution 5
	Kiev
	2008
	Hydrographic survey and charting
	Adopted

(13/06/2008)
	Improving hydrographic surveying and charting to support safety of navigation and environmental protection in the Antarctic region
	Recommendation to co-operate with the HCA; identify priority areas for charting; to collect relevant data and to find additional resources to support survey and charting.
	
	

	Resolution 6
	Kiev
	2008
	Maritime Rescue Coordination Centres and Search and Rescue in the Antarctic Treaty Area
	Adopted

(13/06/2008)
	Enhancing the role of Maritime Rescue Coordination Centres with Search and Rescue Regions in the Antarctic Treaty Area
	Recommendation to encourage vessels operators to consider IMO’s Misc.1/Circ/1184 in planning activities, and to report regularly to MRCCs.
	
	

	Measure 15
	Baltimore
	2009
	Landing of Persons from Passenger vessels
	Not yet effective
	Landing of Persons from Passenger Vessels in the Antarctic Treaty Area
	Governments shall require operators to: refrain from landings from vessels carrying more than 500 passengers; coordinate their landings; restrict numbers ashore to 100 or less and maintain a 1:20 guide to passenger ratio.
	Res. 4 (2007)
	

	Resolution 4
	Baltimore
	2009
	Visitor Site Guidelines (2009)
	Adopted (17/04/2009)
	Site Guidelines for Visitors
	Recommendation to include a further seven sites to the list of site guidelines previously adopted.
	Res. 2 (2008);

Res. 1 (2007); Res. 2 (2006); Res. 5 (2005).
	List of sites subject to site guidelines

	Resolution 7
	Baltimore
	2009
	General Principles of Antarctic Tourism
	Adopted (17/04/2009)
	General Principles of Antarctic Tourism
	Recommend six general principles to be used to inform and guide future work in managing Antarctic tourism.
	Res. 5 (2007); Res. 4 (2007); Res. 4 (2004); Rec. XVIII-1.
	

	Resolution 1 
	Punta del Este
	2010
	Site Guidelines for Visitors
	Adopted (14/05/2010)
	Site Guidelines for Visitors
	Recommendation to include a further four sites to the list of site guidelines preciously adopted.
	Res. 5 (2005), Res. 2 (2006), Res. 1 (2007), Res. 2 (2008) Res. 4 (2009) 
	List of sites subject to site guidelines

	Resolution 7
	Punta del Este
	2010
	Enhancement of port State control for passenger vessels bound for the Antarctic Treaty area
	Adopted (14/05/2010)
	Enhancement of port State control for passenger vessels bound for the Antarctic Treaty area
	Recommend that Parties apply, through their national maritime authorities, the existing regime of port State control to passenger vessels bound for the Antarctic Treaty area.
	Res. 8 (2009)
	

	Resolution 3
	Buenos Aires
	2011
	General guidelines for visitors to the Antarctic
	Adopted 

(01/07/2011)
	General guidelines for visitors to the Antarctic
	Recommend that Parties endorse the annexed General guidelines for visitors to the Antarctic, and urge those intending to visit sites in Antarctica to ensure that they are fully conversant with and adhere to the advice in the guidelines. Parties should work to make Recommendation XVIII-1 effective as soon as possible.
	Res. 5 (2005); Res.2 (2006); Res.2 (2008), Res.4 (2009); Res.1 (2010) and Rec. XVIII-1 (1994)
	General guidelines for visitors to the Antarctic 

	Resolution 4
	Buenos Aires
	2011
	Site guidelines for visitors
	Adopted 

(01/07/2011)
	Site guidelines for visitors
	Recommendation to include a further three sites to the list of site guidelines preciously adopted.
	Res. 5 (2005); 

Res. 2 (2006);

Res. 1 (2007);

Res. 2 (2008); 

Res. 4 (2009);

Res. 1 (2010)
	List of sites subject to site guidelines


Table 6: Some mechanisms adopted by ATCMs indirectly related to Antarctic tourism

	Recommendation
	Place
	Date
	Subject
	Status
	Title
	Context
	Reference to
	Attachment

	Resolution 3
	Tromsø
	1998
	Draft Polar Shipping Code
	Adopted (05/06/1998)
	International Code of Safety for Ships in Polar Waters
	Recommendation to have ATCPs provide input to IMO on the draft of the Polar Shipping Code that IMO is working on
	Art. 10 of Annex IV to the Protocol
	

	Decision 4
	Capetown 
	2004
	Shipping guidelines
	Adopted (04/06/2004)
	Guidelines for ships operating in Arctic and Antarctic ice-covered waters
	Decision to endorse shipping guidelines as developed by COMNAP and urge for their transmission to & consideration by the IMO
	Art. 10 of Annex IV to the Protocol
	Guidelines for ships operating in Arctic and Antarctic waters

	Decision 8
	Stockholm
	2005
	Use of Heavy Fuel Oil
	Adopted (17/06/2005)
	Use of Heavy Fuel Oil (HFO) in Antarctica
	Decision to request IMO to consider restrictions on the use of HFOs in Antarctic waters
	Art. 3 and Annex IV of the Protocol
	

	Decision 2
	Edinburgh
	2006
	Ballast water exchange: referral to IMO
	Adopted (23/06/2006)
	Ballast water exchange in the Antarctic Treaty area
	Decision to request host government of XXIX ATCM to forward Practical Guidelines for Ballast Water Exchange in the AT area to IMO for appropriate action
	Res. 3 (2006)
	

	Resolution 3
	Edinburgh
	2006
	Ballast water exchange
	Adopted (23/06/2006)
	Ballast water exchange in the Antarctic Treaty area
	Recommendation to use the “Practical Guidelines for Ballast Water Exchange in the Antarctic Treaty area” annexed to the Resolution except those ships referred to in Article 3, paragraph 2, of the International Convention for the Control and Management of Ships’ Ballast Waters and Sediments, 2004 (IMO Ballast Water Management Convention).
	
	Practical Guidelines for Ballast Water Exchange in the Antarctic Treaty Area

	Resolution 8
	Baltimore
	2009
	Antarctic Shipping Code
	Adopted (17/04/2009)
	Mandatory Shipping Code for Vessels Operating in Antarctic Waters
	Recommendation for the Chair of ATCM XXXII to write to the IMO to express the desire of the ATCPs for the IMO to develop a mandatory shipping code for vessels operating in Antarctic waters.
	Dec. 4 (2004)
	


Part 3.  Discussion

This part of the study will summarise the findings and provide an overview of what we do and do not know about the environmental impacts of tourism activities.

Recommendations are provided, including to identify further work that might be required.  Such additional work has either not been possible to achieve during this study or it has arisen as a result of this exercise.

3.1 Trends in Antarctic tourism

It has been well documented that commercial tourism to Antarctica has been occurring for as long as the Antarctic Treaty has been in existence.  Up until the late 1980’s such tourism was confined to a few vessels and overflights.  Landings ashore were undertaken by a relatively small number of passengers in any one season.

Since 1990 the numbers of tourists visiting Antarctica has increased dramatically from around 3000 in the 1989/90 season to a peak of 32,637 in the 2007/08 season (Figure 1).  Ship-bourne tourism with or without landings has seen the biggest increase over this period and in recent years has accounted for 80 – 90% of all tourism activities in any one season (Figure 2).  Ships carrying up to 200 passengers have shown the biggest increase in number over this period (Figure 3).

Yachting activity has probably increased in recent years (Figure 5) though reliable data on such vessels has been difficult to obtain for this study.

Land-based tourism would appear to have increased in recent years (Figures 1 and 7) though it remains a relatively small component of Antarctic tourism as a whole.  Reliable data and information on land-based activities, in particular private, one-off expeditions, are particularly hard to obtain.
Activities undertaken by tourists once in Antarctica is diverse (Figure 8) and the data suggests that new activities have emerged over time (Figures 9 and 10).  Participation in such activities has increased over time consistent with the growth in tourism numbers as a whole.  The most common activity (approximately one third of all activities during the period covered by this study) is small boat landings (Figure 8).
Whilst this study has concentrated on a particular period, it is important to note that the increasing trend in total tourist numbers visiting and undertaking activities in Antarctica has not been maintained in the last four seasons (Figure 1; IAATO (2011b)).  Ongoing trends in tourism are discussed under “Further Work” below.
This growth in activity has seen the establishment and development of a well organised industry organisation (IAATO) that has generated its own rules, by-laws and guidance material.  IAATO has fostered cooperation between tourism operators, established itself as the primary body for collecting and managing data and information on Antarctic tourism, provided representation for the industry at the annual meetings of the Treaty Parties, and has proved itself effective in quickly implementing decisions taken by the Treaty Parties at ATCMs.  The effectiveness and responsiveness of the industry body has arguably added to the challenge of regulation of tourism activities by the Treaty Parties, and evoked a degree of reliance on the self-regulatory practices of the industry.
3.1.1 Data and analyses

Whilst it has been possible to obtain a useful body of data to characterise tourism trends, it is worth commenting on data and information availability.  The best available data is held and managed by the industry itself and not by the Treaty Parties (at least not in a collective sense).  Post-visit reporting by IAATO vessels is routinely undertaken and IAATO provides an annual summary to the ATCM (see IAATO, 2011 for example).

Whilst this dataset covers the majority of tourist activities it remains incomplete; not least because not all tour operators are IAATO members.  Nor does the IAATO data set provide a complete picture of yachting activity, nor does it capture all private expeditions.  Where possible IAATO attempts to gather such additional information, but this is challenging and unlikely to be complete for any one season.  

Other data sources of approved activities include the EIES, but for the period of time covered by this report the EIES is sporadically populated and the data held on non-governmental activities is variably reported and proved to be largely unusable for this study.  Requests for data from authorising agencies resulted in a mixed response with highly variable data suggesting that such information is not being held in any consistent format.

As a result the information presented in Part 1 of this report is the best that could be compiled, but it is unlikely to represent a complete picture of all tourism activities undertaken during the period covered by this study.

These data limitations make any assessment of the environmental impacts of Antarctic tourism more challenging.  This situation is likely to continue unless an established means of collecting consistent and more complete data is established.
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Should the Treaty Parties agree to take ownership of Antarctic tourism data collection and management, consideration will need to be given as to the data required.  That said, much if not all of the information currently collected through the post-visit reporting process would be of relevance, supplemented with accurate reporting of all (non-IAATO) authorised tourist activities including yacht visits and land-based expeditions.

3.2 Passenger Landing sites
By far the most visited part of Antarctica is the Antarctic Peninsula (Figures 11 and 14).  Whilst there are 367 sites across Antarctica that have been visited by tourists (Figures 11 and 12), regular visitation tends to be restricted to a much smaller number of sites in most seasons.  Hot spots for visitation on the Antarctic Peninsula can be seen in Figures 14 and 15.  Three clusters are apparent in this region of the Antarctic where regular visitation appears to be concentrated.  These areas are: the South Shetland Islands, the central western part of the Peninsula around Gerlache Strait and Anvers Island, and the northern and north-eastern part of the Peninsula.  This pattern of visitation is reflected in the patterns of shipping traffic reported by Lynch et al. (2010b). 

This clustering or concentration of activity would suggest that any impact on the environment would most likely be observed in these areas though this study has not been able to identify significant environmental impacts as a result of such activity; this is discussed further below.
For the top 20 most visited sites, visitation levels have varied over the last few seasons (Figures 18 – 21).  Some sites have shown an increase in visitation (e.g. Half Moon Island (Figure 18) and Danco Island (Figure 20)), whilst others have shown variability in visitation over the same period (e.g. Snow Hill Island (Figure 19)), and yet others some decrease in visitation (e.g. Hannah Point (Figure 18)).
This study has not examined in detail the extent of recruitment of new sites either for the period of this study or since tourism began in the 1950’s.  However, studies have shown that tourism landing sites have increased in recent decades (Figures 15 and 16; Lamers, 2009).

For those sites that are most heavily visited sufficient information has been obtained to characterise the sites and to identify their particular sensitivities.  Such information has been used for the development of a series of site specific guidelines to manage visitation.  These site guidelines include a brief description of the site in question as well as a map or maps and a code of conduct relevant to the local characteristics. 

However, the information required to develop this guidance material has been largely compiled by the NGO Oceanites together with the site knowledge of the tourism industry itself.  The publication of Oceanites’ Antarctic Peninsula Compendium (Oceanites, 2011) has gone some considerable way to standardising and presenting such site specific information collected through Oceanites’ Antarctic Site Inventory, but there remains a significant lack of adequate data and information that is readily available to managers and the CEP / ATCM.  

The extent to which this matters depends upon the degree to which the CEP / ATCM wishes to make regular use of such information for active management purposes.  The current approach to site specific management relies heavily on external players for information; not least the industry itself, which to date has played a significant role in developing and reviewing the site specific guidelines.  And the only comprehensive information repository lies outside of the Antarctic Treaty system (i.e. with the Oceanites).
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Even though such site information is not held and managed by environmental managers (or the CEP), use has been made of such knowledge to establish on-site management.  To date however no attempt has been made to distinguish between sites in terms of their relative sensitivities.  
Whilst the site specific guidelines have attempted to account for specific characteristics of each site, the management controls are somewhat standardised across most sites.  A more thorough and quantifiable assessment of relative site sensitivities would provide a firmer basis for site specific management action, such as more restricted or more relaxed visitation levels within and between seasons.  Such analyses are an example of a more active approach to management and provide opportunities for assessing a broader range of management options.


3.3 Tourism impacts
Since Antarctic tourism began there have been a number of significant incidents, not least the sinking of three vessels and the crash of an aircraft.  Vessel groundings account for the most common incident with 14 reported between 1967 and 2010.  Five fuel spills have occurred from tour ships over the same period.

There is a significant body of literature on Antarctic tourism, though much of this is focussed on policy and regulatory issues.  Only a small proportion of published material has focussed on the environmental impacts of tourism, with even fewer in situ studies undertaken.  There is however a larger body of literature on human impacts more generally some of which is applicable to tourism activities.

The published literature gathered for this study provides a mixed view on the potential and actual impacts of Antarctic tourism.  There is no doubt that unfettered tourism activities have potential to cause environmental harm.  In some instances we can be unequivocal about the environmental impacts that tourism and non-governmental activities have had on the Antarctic environment; for example the formation of tracks through moss beds on Barrientos Island / Aitcho Islands (NB: the site guidelines for this site record known impacts as “The erosion of multiple footpaths through vegetation between the eastern and western ends of the island”), and impacts, including tracking at other locations (NB: the site guidelines for Whalers Bay record known impacts as “Graffiti on historic structures. Removal of historic artefacts. Erosion of footpaths en route to Neptune’s Window”.) as well as damage to designated historic sites (UK et al., 2010).

There are few documented examples however.  For the most part tourism impacts would seem to be absent (i.e. tourism is having no affect on local physical or biological systems), or any impacts are subtle and cumulative and undetectable at the current (low) levels of monitoring.  

In reviewing information available at the time, Stewart et al. (2005) reported that little empirical evidence exists to indicate conclusively that tourist visits have a significant negative effect on the ecology of Antarctica.

However, such conclusions need to be treated with a degree of caution in that to date there have been only a few attempts to establish a systematic means of monitoring even the most heavily visited sites for the purposes of determining tourism impacts (see for example Acero and Aguirre, 1994 Stonehouse, 1992).  The only systematic monitoring effort to date has been the long-term site visits made by the NGO Oceanites, through its Antarctic Site Inventory programme.  Such a well developed and implemented monitoring programme as this helps to provide the information necessary to identify appropriate management interventions that are needed to mitigate identified impacts.  
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The extent to which such a monitoring programme should be established will need to be judged against the degree of concern held by the Treaty Parties over the environmental impacts of tourism activities.  Such a monitoring programme, if considered to be required, could take several forms.  Options include, for example:

i) Greater engagement in the significant monitoring efforts of the Antarctic Site Inventory Programme undertaken by Oceanites.  This might include enhanced support for the work of the programme and significantly enhanced review of the data and findings of the programme by the CEP;

ii) A monitoring programme developed by the CEP and implemented through the regular sites visits made by tour operators;

iii) A monitoring programme developed by the CEP and implemented through national programmes. 
3.4 Current management measures

Between 1966 and 1982 six Recommendations on tourism were adopted by the Treaty Parties.  These addressed issues such as prior notification and reporting of tourist activities, the need to safeguard scientific research, self-sufficiency and requirements for tour guides.  None of these Recommendations introduced specific environmental controls, and opportunities to use other regulatory means, such as protected area designations, for example, as a means of protecting the environment from potential tourism impacts were never utilised at the time (Richardson (2000)).

From 1995 to 2011, two Measures and 21 Resolutions on tourism have been adopted by ATCPs, reflecting the growth in the industry over this time and the increased concern and attention afforded to the matter by the Treaty Parties.
In parallel the establishment of the industry body, IAATO, has seen the establishment of a range of standards, procedures and guidance material developed and implemented by the industry itself.

Recognising that the majority of the industry is still based around maritime / ship-borne activities, regulatory mechanisms in place through the IMO also need to be taken into account.

As a result, and as shown in Table 4, there is a suite of mandatory and hortatory controls in place, including the provisions of the Protocol, that provide regulation over the industry and which contribute to managing the environmental impacts of tourism activities.

Given the recent focus of Parties on establishing site-specific guidance, consideration needs to be given as to how these controls are reviewed and kept up to date.  At present there is no systematic, independent means to verify the effectiveness of the site guidelines and a heavy reliance on the industry to provide feedback and advice as to whether change is occurring at visited sites and if current management controls remain adequate.
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To date the industry, through IAATO, has taken responsibility for the collection and management of tourism data.  IAATO’s considerable work in collating the data and providing regular reports to the ATCPs is acknowledged.  However, such summary information provides only an overview of the industry as a whole.  In conjunction with recommendations above on the issue of improved monitoring effort and the need to focus on the effectiveness of site specific guidelines, there is also merit in paying closer attention to tourism trends at sites of specific concern or which are considered to be particularly sensitive.
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3.5 Further work

This study has attempted to be as comprehensive as possible in its assessment of the environmental aspects and impacts of Antarctic tourism.  Time constraints and data availability have delayed the production of the report and limited what has been possible to achieve.

In that regard it is worth highlighting additional work that merits consideration in the context of providing a rational basis for future management decisions.

3.6 Future trends in tourism activity

It is challenging to predict future trends in tourism activity.  It is clear from recent IAATO data that the growth in activity seen between the early 1990s and 2007/08 has not been maintained for the last four seasons (Figure 1).  This is likely a result of a global economic downturn and more recently (and outside the study period), the withdrawal from the market of several IAATO members that operate cruise-only programmes that are affected by the IMO ban on heavy fuel oil in the Antarctic Treaty Area (from August 1, 2011).
For several years IAATO have provided the Treaty Parties with its best estimate of tourism numbers in the following season (based on estimates provided to IAATO by its members).  Whilst IAATO’s one-year forecasts have historically been reasonably close to actual numbers, they do not provide a useful basis for considering longer-term trends and implications (such as hotspots of activity that may merit close management attention).

To date no attempt has been made, including in this study, to consider a series of future scenarios for Antarctic tourism and what might be the associated environmental implications and potential management responses for such scenarios.  Such an approach, perhaps conducted with industry experts, could be helpful in identifying precautionary and / or preventative management measures that may need to be introduced.

Similarly, there is insufficient evidence to allow conclusions to be drawn as to the longer-term impacts that the current levels of tourism activity are having on the Antarctic environment.  There are few impact studies and limited ongoing monitoring from which to draw firm conclusions either way.

Whilst there is likely to be a correlation between an increase in tourism activities and actual environmental impacts, it is not possible to determine where current levels of visitation sit on such a scale.

There is merit in considering tourism impacts in the context of additional pressures being faced in the region; not least the effects of a changing Antarctic climate which is having and likely to continue to have a far more significant impact on natural systems (Turner et al. (2009)).  The region of Antarctica which is experiencing the most significant pressures from climate change, the Antarctic Peninsula, is also the most heavily visited part of Antarctica by tourists, as well being the region that is most populated by national Antarctic programmes.

Against such context, the extent to which precautionary management measures should be applied to tourism (and other human activities) merits consideration.  Certainly to do so might mean using the current levels of visitation as a baseline (noting that no observable change seems to be occurring as a result), against which future levels of visitation might be assessed under a range of scenarios.
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3.7 Additional management options

Managing tourism activities is not unique to Antarctica and continues to be addressed at multiple locations across the globe, including world heritage sites, national parks and in polar locations in the Arctic.  Having confidence in the controls put in place to minimising the impacts remains the challenge.  Achieving this requires active engagement with industry, adequate data and a flexible approach to applying management measures.

Under the auspices of the Antarctic Treaty and its Environmental Protocol there are a range of management options available including hard measures, such as ASPA and ASMA provisions as well as soft measures such as site-specific, and generic guidance material.

It is not inconceivable that protected area and managed area designations could be used to regulate visitation to certain areas of Antarctica.  The “hotspots” of activity identified in this study (Figures 14 and 15) may also provide opportunities for additional tourism management options on a more regional (rather than site-specific) scale, perhaps using ASMA designations, and the development of regional environmental impact assessments as suggested by Kriwoken and Rootes (2000) (see Recommendation 5 above).
Other management options could include: low visitation seasons; sites closed for periods of time (e.g. open for two seasons then closed for one); reduced numbers and duration of visits at sites of high sensitivity with expansion of numbers at sites of low sensitivity, as well as other seasonal constraints (e.g. tourism season runs 1 December to 30 March only).

But evidence for the application of one or a combination of such approaches is currently lacking due to limited data, monitoring and research.  Further work is needed in order to present evidence for taking additional management measures.  
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3.7.1 Additional assessments
As noted throughout the document, time constraints have not allowed for a more complete evaluation of the aspects and impacts of Antarctic tourism as would have been desirable.  Nevertheless, the recommendations listed above help to identify additional areas of work that could be undertaken to support the CEP’s and ATCM’s consideration of the issue.  But these recommendations are by no means exhaustive and there is a range of additional work that could be undertaken, all of which is entirely dependent upon the priority that the CEP and ATCM place on the issue.

Whilst not listed as recommendations it is worth noting two additional areas of attention that may merit consideration in connection with the application of the EIA procedures of the Protocol to tourism activities.

The applicability of the EIA provisions of the Protocol to tourism activities is briefly considered in the report.  As noted a number of commentators have questioned whether or not the processes and procedures established by the Protocol are entirely applicable to the tourism industry and whether such procedures might need to be supplemented by additional, more holistic approaches such as strategic environmental assessments (SEA) or regional environmental impact assessments (ASOC (2000 and 2008); Bastmeijer (2003); Hemmings and Roura (2003); Kriwoken and Rootes (2000)).  

SEA is not widely different from the environmental impact assessment procedures of the Protocol, but its application would differ in that it could be applied to the tourism industry as a whole and to larger geographical regions in which tourism activities are conducted.  

Regional EIAs, targeted perhaps at the “hotspots” of activity that have been identified in this study (Figures 14 and 15 and elsewhere (Lynch et al. 2010b) would provide an opportunity to consider the environmental impacts from a spatial perspective.  
Undertaking such assessments (perhaps through the CEP) would allow for a more complete account of the effectiveness of existing control measures (Table 4) than has been undertaken in this study, and would also provide an opportunity to consider in more detail the possible cumulative impacts at sites.  

Secondly, no assessment has been made in this study as to the extent to which the potential impacts of tourism activities listed in Table 2, are identified in EIAs prepared for tourism activities.  
The level of risk to the environment that each of these aspects poses will also vary.  The risks associated with anchoring a vessel are likely to be far lower than the risks associated with the introduction of non-native species, for example.  Ideally the aspects listed in Table 2 would be addressed within any environmental impact assessment (EIA) prepared under the provisions of the Environmental Protocol.  The combination of these aspects repeated over time and by multiple operators should ideally form the basis for the consideration of cumulative impacts in any EIA.  

To assist those preparing EIAs for tourism activities as well as those assessing such EIAs, there could  be merit in conducting a risk assessment so as to highlight the most important (higher risk) aspects that authorising agencies should expect to see covered sufficiently well in any EIA.
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Typical Antarctic Itinerary


�


Day 1


Arrive Buenos Aires


 


Day 2


In Buenos Aires you’ll connect with your flight to Ushuaia, where you will be greeted and taken to your hotel to relax after the long journey.





Day 3


This morning you’ll have the chance to explore the city of Ushuaia under your own steam. In the afternoon, it’s time to board the vessel in Ushuaia port, at the shore of the Beagle Channel. The ship will sail through this scenic waterway during the evening.


 


Days 4&5


During these two days the expedition will pass through the legendary Drake Passage. Crossing the Antarctic Convergence, the cruise passes through areas where you may see various groups of albatrosses, petrels, fulmars and cape pigeons. Near the South Shetland Islands, the first imposing icebergs will be glimpsed.


 


Days 6-10


Sailing directly to “High Antarctica”, the ship will pass the Melchior islands and the Schollaert Channel between Brabant and Anvers Island.  On Cuverville Island, nestled between the mountains of the Antarctic Peninsula and Danco Island, there is a large colony of gentoo penguins and breeding pairs of brown skuas, while on Danco Island there are chinstrap penguins and possibly Weddell and crabeater seals. In Neko Harbour there will be the opportunity to take a zodiac cruise and set foot on the Antarctic Continent in a magnificent landscape of huge glaciers.





When sailing to Paradise Bay, with its myriad icebergs and deep cut fjords, there will be more zodiac cruising between the icebergs in the inner parts of the fjords. In this area there are regular sightings of humpback and minke whales. After sailing through the Neumayer Channel, if official permission is granted you will visit the British research station and post office Port Lockroy, on Goudier Island.





After sailing through the spectacular Lemaire Channel to Pleneau and Petermann Island, a visit to one of the scientific stations in Antarctica will give you an insight into the life of modern Antarcticans working on the White Continent. Further south there may be a visit to the Ukrainian Vernadsky Station, while north through the Neumayer Channel are the Melchior Islands, with beautiful iceberg studded landscapes and potential encounters with leopard seals and whales.


 


Days 11-12


In the Drake Passage there will again be numerous seabird sightings, while you will also gain insights from the ship’s specialised lecture team.


 


Day 13


After disembarking this morning in Ushuaia, a flight of roughly three hours will take you to Buenos Aires, where you can enjoy the afternoon and evening at leisure.


 


Day 14


Depart Buenos Aires.














�





Whaler's Bay (Port Foster, Deception Island)


The buildings, structures and other artefacts on the shore of Whalers Bay, which date from the period 1906-1931, represent the most significant whaling remains in the Antarctic. Other buildings, structures and artefacts of the British ‘Base B’ represent an important aspect of the scientific history of the area (1944-1969). All buildings are fragile and in a state of decay and are therefore hazardous.  Seismic monitoring equipment or other scientific instruments in the area. Confirmed breeding birds: kelp gulls, Wilson’s storm-petrels, skuas and Antarctic terns. Cape petrels nest in Cathedral Crags, overlooking the site. The beach is also used as a resting place for Antarctic fur seals, Weddell seals, crabeater seals, leopard seals, gentoo penguins and chinstrap penguins. Geothermally active scoria outcrops to the east of the whaling station support moss and lichen, which also grow on the timber, iron and brick structures and on the cliffs and massive boulders at Cathedral Crags and Neptunes Window. Rare and important species of moss and lichen may be present.





�


Paulet Island (eastern end)


Confirmed breeders include Adélie penguins, blue-eyed shags, kelp gulls, and snowy sheathbills.  Likely breeders include Snow petrels, and Wilson’s storm-petrels.  Weddell seals and Antarctic fur seals regularly haul out, the latter potentially in large numbers from February onwards. Leopard seals often hunt offshore.  A stone hut, grave and cairn (HSM 41) are also present on the island.


.





Recommendation 1:


To ensure that the ATCM has readily available to it a complete picture of tourism activities and to facilitate regular assessments of the environmental impacts of Antarctic tourism by the ATCM, the ATCM should develop a centrally managed database of tourism activities, which might be achieved through a redesign and concerted use of the EIES.  


.








Recommendation 2:


To improve site-specific management a centrally managed ATCM database of tourist sites, including information on their environmental sensitivities, should be established, alongside the visitation database referred to in Recommendation 1.








Recommendation 3:  


An appropriate method of assessing site sensitivity should be developed and a relative sensitivity analysis undertaken for at least the most heavily visited sites in Antarctica, including, for example, consideration of the vulnerability of tourist sites to non-native species establishment, for the purpose of more rigorously assessing appropriate management needs.  Site sensitivity considerations should also be included in the Environmental Impact Assessment process for tourism activities.








Recommendation 4: �Consideration should be given to establishing an ATCM-approved on-site monitoring programme for the purposes of i) assessing the effectiveness of site-specific guidelines and ii) monitoring for impacts.








Recommendation 5: �Consideration should be given to the means by which site specific guidelines are reviewed and updated, including the appropriate frequency of review and the information required to support a review.  





Recommendation 6: �Consideration should be given to the regular review of trends in tourist activity at selected tourist sites, particularly those with high levels of visitation or those considered to be particularly sensitive to impact.








Recommendation 7:


Consideration should be given to developing a series of ‘best estimate’ trigger levels to assist in guiding monitoring efforts. This could include identifying certain parameters (e.g. the number of landed tourists per season at a site) that would, if reached, trigger a need for a review of the effectiveness of current management at the site. Such an approach would be underpinned by the site sensitivity analysis referred to in Recommendation 3 above.








Recommendation 8: �Consideration should be given to identifying a range of potential management options that might be applied to managing tourism activities, including vessels and vessel operations while transporting tourists, as well as to the data and information needed to support the application of such measures.








� For the most part throughout this study the terms “tourist” or “tourism” have been used.  On the occasions that the term “visitor” has been used, it is taken as applying to commercial, fare-paying visitors to the region and does not include scientists conducting research or individuals engaged in official government activities (in accordance with the language used in Resolution 5 (2005)).  It is acknowledge however that environmental impacts have and will occur in Antarctica as a result of all forms of human activity.  This study however has intentionally focussed only on tourism activities.


� For completeness it is noted that IAATO (� HYPERLINK "http://www.iaato.org" �www.iaato.org�) uses the following categories:


Organizers of vessels that carry 13-200 passengers and are making landings.


Organizers of vessels that carry 201-500 passengers and are making landings.


Organizers of vessels making no landings (cruise only). This includes all vessels carrying more than 500 passengers.


Organizers of land-based operations.


Organizers of air operations with over-flights only.


Organizers of air/cruise operations.


Organizers of sailing or motor vessels that carry 12 or fewer passengers.





� � HYPERLINK "http://www.antarctic-comapny.info" �http://www.antarctic-comapny.info� 


� � HYPERLINK "http://www.white-desert.com" �http://www.white-desert.com� 


� � HYPERLINK "http://www.extremeworldraces.com" �http://www.extremeworldraces.com�


� � HYPERLINK "http://www.antarcticachallenge.com" �http://www.antarcticachallenge.com�


� � HYPERLINK "http://www.isce2012.co.uk" �http://www.isce2012.co.uk�


� � HYPERLINK "http://ebase.2041.com/2009/about-the-e-base/" ��http://ebase.2041.com/2009/about-the-e-base/�


� � HYPERLINK "http://www.aeroviasdap.cl/reyjorge.html" ��http://www.aeroviasdap.cl/reyjorge.html�


� � HYPERLINK "http://econelson.org/?en_summary" ��http://econelson.org/?en_summary�


� � HYPERLINK "http://www.white-desert.com/" ��http://www.white-desert.com/� 


� � HYPERLINK "http://www.antarctic-logistics.com/" ��http://www.antarctic-logistics.com/�; � HYPERLINK "http://www.adventure-network.com/" ��http://www.adventure-network.com/�


� � HYPERLINK "http://www.alci.info/" ��http://www.alci.info/�


� Groupings based on IAATO reports (� HYPERLINK "http://www.IAATO.org" �www.IAATO.org�) 


� References marked with an * are not referred to in the text of the study.
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