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ABSTRACT. The increasing rate of incidents involving vessels in the Southern Ocean (including vessels sinking)
has highlighted the potential for substantial fuel spills into the Antarctic environment. An increasing number of tourist
and fishing vessels, often without ice strengthened hulls, are penetrating farther into, and staying longer in, Antarctic
waters, with a focus for destinations of wildlife concentrations. Based on a survey of national operators in the Antarctic,
there is little preparation for an oil spill event that involves Antarctic wildlife. This is a recipe for a catastrophic spill
event, with the potential for high numbers of oiled wildlife in a remote part of the world where there are major logistical
constraints on the provision of equipment and skilled response personnel. Here we chronicle shipping incidents
that have led to oil spills in the Southern Ocean, the current legislation and contingency plans currently in place
by national Antarctic operators, and examine their preparedness and expertise for an oiled wildlife event response.
It is clear that national, fishing and tourism operators are manifestly unprepared for an oiled wildlife event in the
Southern Ocean. We identify five critical constraints to any response and provide recommendations that address these

constraints.

Introduction

The Antarctic Treaty was adopted in Washington in 1959
to establish the Antarctic as a region of peace and cooper-
ation, and to address contemporary sovereignty claims
(see Rothwell 1996 for details). The treaty was signed by
the 12 countries whose scientists had been active in and
around Antarctica during the International Geophysical
Year (IGY) of 1957-1958, and entered into force in
1961; the total number of parties to the treaty is now 48
(as of 2011). The Antarctic Treaty, associated separate
international treaties and measures in effect under these,
form what is now known as the Antarctic Treaty System
(ATS). The other international treaties comprising the
ATS, with their year of adoption are:

Convention on the Conservation of Antarctic Seals

(1972)

Convention on the Conservation of Antarctic Marine

Living Resources (1980)

Protocol on Environmental Protection to the Antarctic

Treaty (1991).

The protection of the Antarctic environment has
been a central theme in cooperation among Antarctic
Treaty parties (Hemmings 2011). In 1964, the Antarc-
tic Treaty Consultative Meeting (ATCM) adopted the
Agreed Measures for the Conservation of Antarctic
Fauna and Flora and these measures formed the basis
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for a regulatory system that provided extra protection
in designated specially protected areas. The adoption of
the Protocol on Environmental Protection to the Ant-
arctic Treaty in 1991 (hereafter the Madrid Protocol),
in which the parties, ‘commit themselves to the com-
prehensive protection of the Antarctic environment and
dependent and associated ecosystems and designate Ant-
arctica as a natural reserve, devoted to peace and sci-
ence’, established the current framework for conservation
measures in the Antarctic Treaty area that is south of
60°S.

The Madrid Protocol arose from international efforts
to prevent commercial mineral extraction activities in the
Antarctic. The protocol prohibits all activities relating
to mineral resources, except for scientific research. It
includes six technical Annexes and establishes a com-
prehensive set of basic principles and detailed mandatory
rules applicable to all human activities in the Antarctic.
As of April 2011, five of six annexes to the protocol have
entered into force (ATS 2011):

Annex I. Environmental Impact Assessment (adopted

in 1991, effective in 1998)

Annex II. Conservation of Antarctic Flora and Fauna

(adopted with the protocol in 1991, in force in 1998;

an amended version of this annex was adopted as

Measure 16 in 2009, but it is not yet in force. (Until


https://doi.org/10.1017/S0032247411000763

98 RUOPPOLO, WOEHLER, MORGAN, AND CLUMPNER

the revised Annex II enters into force, the original

version remains effective)

Annex III. Waste Disposal and Waste Management

(adopted with the protocol in 1991, in force 1998)

Annex IV. Prevention of Marine Pollution (adopted

with the protocol in 1991, in force 1998)

Annex V. Area Protection and Management (adopted

as Recommendation XVI-10 in 1991, in force 2002).

The only Annex that has not entered into force is
Annex VI. Liability Arising From Environmental Emer-
gencies. It was adopted by the treaty parties as Meas-
ure 1 in June 2005 and now requires approval from
all consultative parties before it enters into force (ATS
2011).

Recent reviews have identified the broad range of
threats to the Antarctic environment and its wildlife from
the increasing human presence in the Antarctic (Tin and
others 2009; Aronson and others 2011; Woehler and
others in press). One potential threat to wildlife is that
arising from the increasing use of aircraft and vessels,
and the concomitant storage of fuel oils and lubricants
etc. to support some of these operations at coastal sites
around the continent and sub-Antarctic islands (for ex-
ample Harris 1991; Woehler and others in press). As
the number of visitors (whether as research, research
support, commercial tourist, autonomous adventurers,
marine harvesters, whalers and whaling protesters, and
crews on transit voyages) and the range and intensity
of activities undertaken in the Antarctic increases, so
do the demands for logistic support. There has been a
rapid increase in the number of vessels in the Antarctic
in the last two to three decades for fishing, research
and tourism (for example Haase 2005, 2008; Liggett
and others 2011). Large vessels are used for fishing
and to transport the bulk supplies (annual food and fuel
supplies) to research stations, and large vessels are now
being used for fishing and commercial tourism activities
(for example the 110,000 tonne Golden Princess carries
3800 passengers and crew to the Antarctic (Bertram and
others 2007; Wright 2008)).

A number of legally binding and some other hortat-
ory resolutions over a period now spanning more than
30 years have addressed the issue of potential oil pollu-
tion and planned response to an oil spill in the Antarctic.
Whilst some legal measures applying in Antarctica arise
through globally applicable instruments such as the In-
ternational Maritime Organisation’s (IMO) International
Convention for the Prevention of Pollution from Ships
(MARPOL 1973), or, the more recent IMO discussion
around a polar code, reflect the attention of global bodies,
most attention has arisen within the ATS. In turn, ATS
attention has been largely grounded in the legal capacities
inherent in the Antarctic Treaty and the Madrid Protocol,
including:

1. Recommendation XV-4 (ATCM 1989): Human
impact on the Antarctic environment. Preven-
tion, control and response to marine pollution
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2. Resolution XXII-6 (ATCM 1998): Emergency
Response Action and Contingency Planning

3. Resolution XXVIII-3 (ATCM 2005a): Fuel Stor-
age and Handling

4. Decision XXVIII-8 (ATCM 2005b): Use of
Heavy Fuel Oil (HFO) in Antarctica.

In concert, these responses have led to the revision
of the four fuel related guidelines of the Council of Man-
agers of National Antarctic Programs (COMNAP), which
operationally controls the respective national activities in
Antarctica (COMNAP 1992a, 1992b, 1992c¢, 1993). This
has in turn spurred the development of the COMNAP
Fuel Manual (COMNAP 2008) that describes a num-
ber of measures to alleviate and combat the pollution
of Antarctic waters. The COMNAP measures are generic
and provide a framework for operator-specific guide-
lines and protocols for the development of individual
location and national programme plans. To a consid-
erable degree, the COMNAP measures are the opera-
tional guide to present (that is 2010) best-practice in
Antarctica.

Because the Antarctic Treaty and Madrid Protocol
do not in practice regulate fishing, whaling (or indeed
sealing were it to be restarted), the responses generated
at the annual Antarctic Treaty Consultative Meetings,
(ATCMs) at which their obligations are given attention, in
fact apply directly only to national programmes and tour-
ist and non-governmental activities (including tourism).
Accordingly, this not inconsiderable subset of human
activity in Antarctica is the focus of attention of the
present study. Its aims are to investigate the extent of
operators’ implementation of the COMNAP measures,
and the development of any operator-specific guidelines
compliant with COMNAP measures, and to develop a
chronicle of actual and potential oil spill events in the
Southern Ocean to March 2011 as a context for assessing
the adequacy of response strategies and the preparedness
of national programs and tourist operators to the increas-
ing probability of a significant oil spill affecting wildlife
in the Antarctic.

Here, we present our analyses of the responses to a
questionnaire we sent to national operators, COMNAP
and the International Association of Antarctica Tour
Operators (IAATO), the tourist industry coordinating
body, with respect to oil spills. We did not approach
individual ship operators (despite their presumed role of
first responders to their own spills) and relied on IAATO
to provide a response from the tourism industry as a
whole, excluding non-IAATO member companies. We
analyse their responses with a focus on the preparedness
for oil spill events involving wildlife in the Antarctic. We
examine two oil spill events in which wildlife were oiled
that provide insights to the potential response by operat-
ors to a spill event in the Antarctic, identify the critical
constraints to any oil spill response in the Antarctic, and
offer recommendations that address some of the critical
constraints identified herein.
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Questionnaire of national Antarctic operators,

COMNAP and IAATO
A questionnaire comprising six questions was sent
to 33 national Antarctic operators, via the nom-
inated ATS Committee for Environmental Protec-
tion (CEP) authorities and contact points listed at
http://www.ats.aq/devAS/cep_authorities.aspx. In addi-
tion, the questionnaire was also sent to COMNAP and
TAATO. 25 responses were received (Australia, Belgium,
Canada, Chile, China, the Czech Republic, Ecuador,
Estonia, Finland, France, IAATO, India, Italy, Japan,
New Zealand, Norway, Peru, Russia, South Africa,
Spain, Sweden, Ukraine, United Kingdom, Uruguay,
USA). No responses were received from Argentina,
Belarus, Brazil, Bulgaria, COMNAP, Germany, Greece,
Korea, Netherlands, Poland (n = 10) despite three ap-
proaches. COMNAP may have felt it was procedurally
inappropriate for it to respond, given that the question-
naire had gone directly to its members. Not all responses
addressed all questions. Here we provide annotated
synopses of the responses received to each of the six
questions.

1. How are (COUNTRY’s) Antarctic oil spill re-
sponsibilities administered? Which agency is
responsible for their development and imple-
mentation?

Oil spill responsibilities are universally administered by
government agencies. Every operator identified the re-
sponsible department(s), institute(s) and ministries re-
sponsible for their national oil spill response plan devel-
opment and implementation (not applicable for IAATO),
and described their efforts in the Antarctic related to the
administration of oil spill responses.

2: Does (COUNTRY) have specific oil spill re-
sponse contingency plans for the Antarctic? If
so, when was it last reviewed and/or revised?
Can these plans be made available to us for this
review?

There are at least 22 countries with oil spill contingency
plans in existence as of September 2009, with most
having been reviewed within the last five years
(Australia, Belgium, Chile, Ecuador, France, Italy,
New Zealand, South Africa, United Kingdom, Uruguay,
TAATO). The plans of the Scandinavian countries and
Japan are more than 10 years old (note that Norway,
Sweden and Finland share one plan). Some operators
did not report a date on which their plans had been last
reviewed. Some operators noted the existence of the
COMNAP Fuel Manual. It should be noted that there
is an obligation for operators to adopt or implement the
COMNAP guidelines. Plans were received from Chile,
China (three plans), Ecuador, Finland, IAATO, Italy,
Norway, New Zealand, South Africa, Spain, Sweden,
United Kingdom, Uruguay; it is unclear why most are
presently unavailable from operators’ web sites.

3: If these plans exist, are there any particular ref-
erences to potential impacts on wildlife specific-
ally addressed in the plan(s)? This may include
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risk analyses and the identification of sensitive

areas or species.
Few plans made specific references to wildlife or to
specific sites such as Antarctic Specially Protected Areas
(ASPAs). These were mentioned in the plans of Australia,
Belgium, Italy, France, New Zealand, South Africa).
Based on the responses, there is a clear absence of contin-
gency plans that specifically address oil spills adversely
affecting wildlife within ASPAs, except for Ecuador,
New Zealand, Norway, United Kingdom. The current
contingency plans are typified by general response
strategies to oil spills but with no specific mention of
oiled wildlife response strategies. Typically, the plans ad-
opted general principles (adopted from oil spill response
plans applicable elsewhere), and there was considerable
use of ‘motherhood’ statements rather than specific and
explicit details regarding Antarctic weather conditions
(including sea-ice) and wildlife. Most plans acknowledge
the presence of wildlife in the vicinity of the operators’
station(s). This is not applicable for TAATO.

4: 1If these plans do not exist, is a specific oil
spill response contingency plan for the Antarctic
region planned or under development?

Oil spill contingency plans exist for all but one of the
operators (Estonia) that replied to the questionnaire (n
= 25: see list of responders at Question 1, above).
The Estonian response indicated that Estonia did not
undertake activities in the Antarctic (but see Kaup and
Tammiksaar 2011).

5: Does (COUNTRY) have any existing contin-
gency plan(s) specific to oiled wildlife in the
Antarctic? If so, can these plans be made avail-
able to us?

As of the survey, only New Zealand had developed draft
plans to respond to oiled wildlife on their sub-Antarctic
islands (Auckland, Antipodes, Bounty, Snares and Camp-
bell Islands). Italy’s plan describes the effects of oil on
Antarctic wildlife, and details the required procedures
to care for oiled wildlife, following the COMNAP Fuel
Manual (COMNAP 2008), but omits the key role of
the identification of relevant personnel with expertise
in the rehabilitation of oiled wildlife. The Australian
response cited a project currently underway that would
provide guidance on an oiled wildlife response strategy
for the Australian Antarctic and sub-Antarctic islands.
All other operators have no specific oiled wildlife plans
for the Antarctic or the sub-Antarctic islands under their
responsibility. Despite the COMNAP guidelines requir-
ing prior identification of specialists with expertise and
advice for spills affecting Antarctic wildlife (COMNAP
2008), only New Zealand has implemented this key
requirement. China and Uruguay recognise the need to
address wildlife issues arising from oil spills, but no
further action to implement the COMNAP Guidelines
have been taken by them or other operators.

6: Has (COUNTRY) been involved in any historic
oil spill responses in the Antarctic region, either
real or potential? If so, were wildlife affected
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during these responses? Can you provide us with

details of the response and the wildlife affected?
References to the sinking of Bahia Paraiso were present
in the responses from Chile, Netherlands and the USA.
The Nordkapp incident was mentioned in the responses
from Norway, Spain and IAATO and the IAATO response
cited the Ushuaia incident. None of the responses men-
tioned the most recent incidents at the time of the survey,
which were the sinking of Explorer and the grounding of
Ocean Nova (Table 1). The French and IAATO responses
mentioned the minor loss of lubricants from vessels at sea
(Table 1), and the IAATO response also acknowledged
‘minor’ losses from ‘several incidents’ involving tourist
vessels, but no details were supplied. Only two responses
acknowledged spills at stations (Australia and the United
Kingdom), despite numerous spills at stations having
been previously reported in the scientific literature: for
example Croxall 1987 and references therein; Harris
1991 and references therein; Green and Nichols 1995;
Aislabie and others 1999, 2004; Snape and others 2005;
Rayner and others 2007; Revill and others 2007; Schafer
and others 2007; Harvey 2011.

Chronicle of oil spills in the Southern Ocean

To date, the largest oil spill in the Antarctic and the sub-
Antarctic (and the best documented), is that of Bahia
Paraiso, an Argentine resupply vessel that grounded and
sank less than 2 km from Palmer Station on the Antarctic
Peninsula on 28 January 1989 (Table 1). With a 10m
tear in the vessel’s hull, 600,0001 of diesel were released
into the marine environment. At the time the vessel was
carrying diesel fuel Arctic (DFA), Jet fuel (JP1), light
marine diesel fuel, lubricating oils and compressed gas
bottles, and 316 passengers and crew (Penhale and others
1997). Containment booms had been initially deployed
by the Chilean and Argentine Navies immediately after
the spill. The US National Science Foundation (NSF)
deployed a quick response team comprising US, Chilean
and Argentine personnel that arrived 10 days after the
spill (7 February 1989). Extensive research efforts were
directed towards assessing the effects of the spill on local
fauna and flora, with wide ranging impacts to inter-tidal
and sub-tidal/benthic invertebrates and resident breed-
ing seabirds reported (for example Eppley and Rubega
1989, 1990; Kennicutt 1990; Kennicutt and Sweet 1992;
Kennicutt and others 1991a, 1991b, 1992a, 1992b, 1995;
McDonald and others 1992, 1994; Penhale and others
1997).

At least five other vessels are known to have sunk
around the Antarctic and in the sub-Antarctic since 1980—
1981 (Table 1). Second to the Bahia Paraiso in the
volume of fuel spilled to the environment, the Nella Dan
ran aground on Macquarie Island and released 270,0001
of light marine diesel into near-shore waters before ef-
forts to re-float the vessel in preparation for scuttling
commenced (Smith and Simpson 1995, 1998). Adverse
effects on benthic communities and marine algae were
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reported, similar to those reported from the Bahia Paraiso
spill, but no oiled vertebrate wildlife were reported,
despite the proximity of the grounded vessel to breeding
colonies of seabirds and seals within 1km (Parks and
Wildlife Service 2006). Macquarie Island is well north
of the Antarctic Treaty Area, and operations there are
not subject to the environmental protocols established for
the Antarctic. The Nella Dan incident, together with the
Oliva (see below), provides useful guidance regarding the
potential for accidents to release large volumes of fuel to
near-shore environments in the Antarctic.

Two vessels have sunk in the Ross Sea since 1980-
1981 (No. I In Sung and the sailing vessel Berserk), one
off East Antarctica (Southern Quest), one off Northern
Victoria Land (Gotland II) and one approximately 20
nautical miles from King George Island just north of
the Antarctic Peninsula (Explorer). Details of the types
and volumes of fuel oils, lubricants etc present on the
vessels at the times of their sinking are typically unknown
or have not been documented (but see Brosnan 2011
and Republic of Liberia 2009 for details regarding the
Explorer). Both the Ross Sea and the Antarctic Penin-
sula have concentrations and diversities of seabird and
seal breeding populations, and the adverse effects of
the spills or releases to wildlife associated with these
sinkings cannot be presently assessed. Details regarding
the impacts to wildlife associated with the Oliva sinking
at Tristan da Cunha in March 2011 are presented below.
To date, the spills in the Southern Ocean are relatively
small compared to previous spills elsewhere involving
wildlife (for example Treasure, Cape Town, South Africa
on 23 June 2000: 1400t oil spilled with more than 19,000
African penguins Spheniscus demersus oiled), but this
should not be seen as reducing the need for responses to
an event in the Antarctic, particularly given the wildlife
concentrations present.

Potential interactions with seabirds and marine
mammals in the Southern Ocean

With the exception of Nella Dan (which ran aground
and was re-floated before being scuttled), the five other
vessels that are known to have sunk in the Southern
Ocean have done so either in close proximity to wildlife
concentrations or have sunk within foraging ranges of
breeding Antarctic penguins from their colonies (Fig. 1),
within the known pelagic distributions of marine mam-
mals (van Franeker 2002) and within the foraging areas
of sub-Antarctic or temperate seabird species that feed
in the Southern Ocean close to the Antarctic Continent
(for example Ainley and others 1984; Woehler and others
1990, 2006; Patterson and others 2008; Ribic and others
2011).

To date, the only documented instances of oiled wild-
life reported from the grounding or sinking of the five
vessels in the Southern Ocean (that is not including Nella
Dan at Macquarie Island) were those at Anvers Island
following Bahia Paraiso (Eppley and Rubega 1989,
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Table 1. Chronology of events in the Antarctic and sub-Antarctic 1980—1981 to 2010-2011 that have resulted in spills
or had the potential to release petrochemicals into the marine or near-shore environments. Events before 1980/81 and
events involving aircraft are listed in Liggett and others (2011). Instances of vessels sinking are highlighted in bold text

(n = 8).
Date Vessel or Station  Location Severity/spill Comments and references
December Gotland Il North Victoria Land,  Vessel sank after No details of fuels and lubricants
1981 Antarctica being struck by on board at time of sinking.
iceberg during
station resupply
December Davis East Antarctica 30,0001 light marine Believed to have evaporated within
1983 diesel spilt into 24h, no reports of wildlife
marine during affected Commonwealth of
station refuelling Australia (1985); Woehler (1991).
10 January Southern Quest George V Land, East Vessel sank after ~ Unknown volume of fuel on board
1986 Antarctica crushed by pack at time of sinking (Liggett and
ice others 2011).
3 December  Nella Dan Macquarie Island Vessel ran aground, Impacts to marine invertebrates
1987 270,000lI light and marine algae (Smith and
marine diesel Simpson 1995, 1998, Pople and
released others 1990, Parks and Wildlife
Service 2006).
28 January Bahia Paraiso Palmer Station, Vessel sank Widespread impacts to marine
1989 Antarctic Peninsula approximately 2 fauna and flora (Kennicutt 1990;
km offshore, Eppley and Rubega 1989, 1990;
600,000l diesel Kennicutt and others 1991;
released Penhale and others 1997).
26 February = Humboldt King George Island Vessel ran aground, 76 m stern trawler and 1731 gross
1989 considerable tons, 64 people on board at time
volume of fuel are taken off by HMS Endurance.
released See Anon. (1989) and
Hemmings (1989).
21 January World Discoverer Ross Sea Vessel ran aground No details of damage (if any),
1991 on uncharted rock  Liggett and others (2011).
1 February Pomaire Jones Sound, Ship ran aground  No details of damage (if any),
1991 Antarctic Peninsula Liggett and others (2011).
24 January Professor Penguin Island, Vessel ran aground No details of damage (if any),
1996 Multanovskiy Antarctic Peninsula on uncharted Liggett and others (2011).
rocks
4 January Professor Neumayer Channel,  Vessel ran aground No details of damage (if any),
1997 Khromov Antarctic Peninsula  on uncharted rock  Liggett and others (2011).
and shoal
18 January Akademik Sergei Hovgaard, Antarctic  Eventin open sea Oil reported leaking from vessel
1997 Vavilov Peninsula resulted in (Liggett and others 2011), total
gearbox oil and estimated at 41 (11.hr=! for 4h).
lubricant leak Oil described as ‘light and
from rudder self-degradable’
casing
3 February Hanseatic Paradise Bay, Damage to No further details of damage
1999 Antarctic Peninsula propeller. (Liggett and others 2011)
31 December Clipper Adventurer Seymour Island, Ice damage to No further details of damage
1999 Antarctic Peninsula propeller while at  (Liggett and others 2011)
anchor
1 February Clipper Adventurer Martha Strait, Vessel beset in No details of damage (if any),
2000 Antarctic Peninsula pack ice Liggett and others (2011)
28 December Vista Mar Hope Bay, Antarctic  Damage to Gland oil leak to sea (estimated
2001 Peninsula propeller <1l), Liggett and others (2011)
18 January Professor Not reported Damage to bow No further details of damage
2002 Molchanov bulwark after (Liggett and others 2011)
‘nudging’ iceberg
17 November  Explorer Not reported Electrical failure No further details of damage
2002 resulted in loss of  (Liggett and others 2011). Vessel
power adrift?
22 November Clipper Adventurer Deception Island Vessel blown onto  No details of damage (if any),
2002 sandbar Liggett and others (2011)
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Date

Vessel or Station

Location

Severity/spill

Comments and references

13 February
2003

15 November
2006 (Note:
dates differ
among
reports)

30 January
2007

15 February
2007

23 November
2007

28 December
2007

4 December
2008

23 December
2008

17 February
2009

26 December
2009

7 December
2010

13 December
2010

31 January
2011

Marco Polo

Lyubov Orlova

Nordkapp

Nisshin Maru

Explorer

Fram

Ushuaia

Argos Georgia

Ocean Nova

Clelia Il

Clelia Il

No. 1 In Sung

Polar Star

Half Moon Island

Whalers’ Bay,
Deception Island

Deception Island

Ross Sea

Drake Passage

Brown Bluff, Antarctic
Peninsula

Wilhelmina Bay,
Antarctic Peninsula

Ross Sea

Marguerite Bay,
Antarctic Peninsula

Petermann Island

Drake Passage

Ross Sea

Detaille Island

Vessel grounded
due to weather
and mechanical
problems

Ran onto sand
bank, grounded
for 16 hours. Hull
intact after
inspection in
Ushuaia

Vessel ran aground,
damage to hull
and fuel tanks

Drifting for 2 days

Vessel struck ice,
damage to hull
resulted in ship
sinking

Electrical failure
resulted in vessel
drifting. Vessel
drifted into glacier

Vessel ran aground,
damage to two
diesel tanks

Drifting while
trapped in pack
ice

Vessel runs
aground near San
Martin Station
(Arg.). Minor
damage to hull

Strong current
pushed vessel
close to shore,
propeller
damaged when
struck rocks

Engine failure
resulted in limited
steerage. Bridge
window smashed,
and
communication
and electrical
systems
damaged

Vessel sank

Vessel struck
uncharted rock,
outer hull
breached, inner
hull intact

No details of damage (if any),
Liggett and others (2011)

Unable to refloat under own power,
and required assistance from the
Spanish Navy icebreaker, Las
Palmas. http://www.state.gov/g/
oes/rls/rpts/82039.htm http://
www.xtimeline.com/evt/view.
aspx?id=779173

No further details of damage or
any spills (Liggett and others
2010). Small amounts of fuel
reported washed ashore nearby

Japanese whale factory ship,
drifted after fire on board. No
further details of damage or any
spills (if any)

210 m® of oil, petroleum and
lubricants released into marine
environment (Brosnan 2011)

Liggett and others (2010)

No details if any diesel spilled
(Liggett and others 2010)

http://www.inmarsat.com/Services/
Maritime/News/00023592.aspx

No further details of damage or any
spills (Liggett and others 2010)

“Trace amounts” of lubricating oil
from drive shaft released when
propeller struck rocks

No further details available

Unknown volume of fuel on board
at time of sinking. No further
details available

No oil spill, booms deployed.
http://www.iaato.org/press.html
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Table 1. Continued.

Date Vessel or Station  Location

Severity/spill Comments and references

22 February  Berserk Ross Sea

2011

16 March 2011 Oliva Nightingale Island,
Tristan da Cunha
Group

Unknown volume of fuel on board
at time of sinking. No further
details available

Preliminary details of impacts to
wildlife presented in this study

Sailing vessel
(~15m) sank

Vessel broke up
and sank
immediately
offshore of
penguin colonies
(IUCN
Endangered
species)

Fig. 1. A number of oiled Adélie penguin chicks next
to one of several oil-contaminated melt ponds at Cape
Hallett, Ross Sea in January 2001 (see Table 2). The
oil pits originated from abandoned equipment (H. Nevins,
personal communication, October 2010).

1990) and the subsequent population level responses
(Woehler and others 2001), and those following the
sinking of Oliva at Tristan da Cunha (see below). Oiled
wildlife has not been reported in the vicinity of grounded
vessels, but spills of various volumes have been reported
from a number of incidents (Table 1) and it is possible
that the absence of independent observers on the ground
and the concomitant lack of dedicated searches for oiled
wildlife are responsible for the absence of oiled wildlife
reports from spills and vessels sinking, rather than there
being an actual absence of effects. Anecdotal reports,
for example from passengers on cruise vessels, would
be unlikely to be accepted by the industry despite their
legitimacy. A number of other records of oiled seabirds
have been made elsewhere in the Southern Ocean, but the
sources of the responsible spills are presently unknown in
most cases (see Table 2).

A future worst-case scenario might involve a vessel
sinking close to breeding colonies during the middle of
the Antarctic summer breeding season, releasing fuel oils
and lubricants to the environment that persist for sev-
eral weeks, providing an extended period during which
wildlife encounter these products and become oiled. Low
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air and seawater temperatures extend the persistence of
fuel oil in the marine environment (evaporation and dis-
persal times are increased), prolonging the potential for
interactions with wildlife, as demonstrated in the Exxon
Valdez spill in Prince William Sound in March 1989 (for
example Irvine and others 1999; Venosa and Zhu 2003;
ATME 2009a; Li and Boufadel 2010).

This scenario has some similarities to the Bahia
Paraiso event, but perhaps more enlightening is the Oliva
spill, where the ship released fuel oils close to penguin
breeding colonies and moulting sites (see below). We
note also that there are many parallels between the com-
mercial tourism operations in the Arctic and Antarctic,
including an increasing concern for oil spills and their
potential impact to wildlife in both regions (see Brosnan
2011).

Lessons learnt from Oliva (Tristan da Cunha Group,
South Atlantic Ocean, March 2011)

The Greek owned, Maltese registered cargo vessel Oliva
(75,300 tonnes, 225 m length) ran aground on the coast of
Nightingale Island, Tristan da Cunha Group on 16 March
2011, then broke in two during rough weather two days
later, approximately 100 m offshore from northern rock-
hopper penguin (Eudyptes moseleyi) breeding colonies
and moulting sites. Approximately 1500 tonnes of bunker
fuel spilled into nearshore waters and onto landing sites
used by the penguins (see Tristan da Cunha 2011 for
further details of this event).

The Tristan da Cunha group of islands are World
Heritage listed for the natural values with extensive and
diverse wildlife (UNESCO 2011). Between 20,000 and
30,000 pairs of northern rockhopper penguins breed at
Tristan da Cunha (BirdLife International 2011) and many
(estimated in the thousands) were ashore to moult after
the breeding season at the time of the spill. Several
landing sites used by northern rockhopper penguins were
covered in oil and approximately 3800 northern rock-
hopper penguins were captured for rehabilitation; more
were reported to be covered in oil to some extent but
not captured before they left the islands after moulting.
Other species observed to be oiled comprised Atlantic
yellow-nosed albatross (Thalassarche chlororhynchus),
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Table 2. Other reports of oiled seabirds in the Southern Ocean.

Comments Source

At least 2 badly oiled, Wilson 1979, GJ Wilson

other birds less (personal
oiled. communication, June
2011)

‘Minor traces’ of ail in
colony of 59 birds,

Bourne (1985)

no deaths
observed.
Reid (1995)
Two euthanized, Reid (1995)
other two less oiled.
Beach-washed. Reid (1995)

Surface oiling of
feathers, birds bred
successfully.

All beach-washed.

Huin and Croxall (1996)

Woehler (2006)

Date Location Species
17 — 29 January Cape Bird, Ross Island >20 Adélie penguins
1979 Pygoscelis adeliae
1984 (not Falkland Islands 20 Gentoo Penguins
specified) P. papua
July 1993 Bird Island, South 1 Chinstrap Penguin
Georgia P, antarctica
July 1993 Bird Island, South 4 Gentoo Penguins
Georgia
August 1993 Bird Island, South 1 Gentoo Penguin
Georgia
December 1993 Bird Island, South 2 Wandering
and March Georgia Albatrosses
1994 Diomedea exulans
January 2001 Heard Island, Southern 2 diving petrels
Indian Ocean Pelecanoides spp.
and 1 Macaroni
Penguin Eudyptes
chrysolophus
January 2001 Cape Hallett, Ross 50-100 Adélie
Sea Penguins

Oiled from several
contaminated melt
ponds close to
colonies, two chicks
died, possibly from
contamination.

H.M. Nevins, personal
communication,
October 2010)

great shearwater (Puffinus gravis) and sub-Antarctic fur
seals (Arctocephalus tropicalis).

A small resident human population is present on
Tristan da Cunha, and there is no runway on the islands;
the islands are too remote for helicopter operations from
continental bases. Consequently, all equipment required
for the oiled wildlife rescue mission had to be brought to
the islands by vessel. Compiling the response team, the
requisite equipment and locating a vessel that was suit-
able took 10 days. Following a period of poor weather en
route from Cape Town, the Southern African Foundation
for the Conservation of Coastal Birds (SANCCOB) team
arrived at Tristan da Cunha on 5 April 2011, 20 days after
the spill. By then, there were more than 3650 penguins
and one albatross in holding pens, 373 penguins had
already died, and the volunteers on the island had reached
their capacity to feed and hold the oiled penguins. The
clean-up operation was paid for by the vessel’s insurer.

There are considerable similarities between the Oliva
and Bahia Paraiso events. In particular, the limited lo-
gistic access to a relatively remote area with extensive
and diverse (and in the case of Tristan da Cunha, en-
dangered) species of wildlife in contact with the oil, and
the critically limited capacity of people, equipment and
infrastructure on site to deal with the situation before
the specialist teams arrived. In no way should these
comments be seen as criticisms of the personnel and
their remarkable efforts under challenging circumstances.
Rather, these two events serve as useful examples and
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predictors of the consequences of a similar event in the
Antarctic.

Critical constraints to responses to a future oiled
wildlife event in the Southern Ocean

We identify five critical constraints for any
response to an oiled wildlife event in the
Southern Ocean:

1. Remoteness of the site. A spill and associated
oiling of wildlife on the Antarctic Continent,
the Antarctic Peninsula or the peri-Antarctic
islands, will be remote from transport infrastruc-
ture. There are very few sites with air transport
facilities that could be used to transport exper-
ienced personnel and their equipment rapidly
to the site, as the majority of research stations
and tourist support facilities are dependent on
shipping for resupply and delivery of personnel.
The responses to Bahia Paraiso at Palmer and
Oliva at Tristan da Cunha took 10 and 20 days
respectively, to arrive, and access to most other
areas in the Antarctic is likely to take longer. The
remoteness also affects the ability to re-supply
personnel and equipment during extended oper-
ations, and poses a high risk for the health and
safety of injured personnel should treatment or
evacuation be required.
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2. Capacity. With the exception of McMurdo Sta-
tion in the southern Ross Sea, all of the more
than 100 research stations in the Antarctic region
have low numbers of people present at any
one time (typically fewer than 40), and of these
few, if any, personnel could be expected to have
had any experience or training in oiled wildlife
response and handling. The stations’ popula-
tion maxima are during the summer months
(typically October to March, inclusive), coin-
cident with tourism and re-supply operations.
It is likely that the station/field camps will be
constrained in the number of personnel that can
be accommodated for an oiled wildlife response.

3. Facilities on site. Similarly, all research stations
in the Antarctic region are unlikely to have any
facilities to deal with oiled wildlife (capture
and holding), feeding and rehabilitation of oiled
wildlife. Further, the stations will not have the
facilities for holding of waste water which is
oily and soapy, and its appropriate treatment and
disposal.

4. Weather. This will determine any response time,
largely through enforcing delays to flights or
shipping. The Southern Ocean is renowned for
poor weather and sea conditions, even in sum-
mer, and response efforts will almost certainly
be adversely affected at some point during the
lifetime of the event. We predict that it is likely
to require at least 10 days before teams with
relevant expertise and equipment arrive on site.

5. Costs. At present, there is no mechanism to pay
for any clean up and rehabilitation efforts should
an oil spill occur involving Antarctic wildlife
when the source of the oil is unidentified. In
the case of Bahia Paraiso, the costs associated
with the clean up were met by national operators
involved in the response, clean-up and monitor-
ing. In the event of a commercial tourist vessel,
it is reasonable to expect the operator and/or
owner of the vessel to pay for the costs, as is
the practice elsewhere (IMO 201 1a; IOPC Funds
2011). Antarctic wildlife oiled with no apparent
or acknowledged source of oil would probably
be dependent on national operators of nearby
research stations for their rehabilitation and the
associated costs.

Recommendations for overcoming these
critical constraints

Given the increasing frequency of ships and human
activities in the Antarctic and sub-Antarctic, including
commercial tourism, fishing, scientific research (Jabour
in press; Woehler and others in press; Lamers and others
2008), there is an increasing probability of a major oil
spill event in Antarctica, likely to affect wildlife. Thus, an
oil spill in the Antarctic affecting wildlife is a matter of
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when, not if. Almost all research stations in the Antarctic
are coastal and close to wildlife concentrations. Commer-
cial tourist vessels and operators specifically target wild-
life concentrations for their operations. Together, they
are increasing the number and sizes of vessels operating
within foraging zones of breeding and migratory seabirds
and marine mammals in the Antarctic.

The greatest intensity of human activity in the Ant-
arctic occurs during the summer months (October to
March), coincident with the breeding season and/or moult
periods of all species of Antarctic seabirds, and numerous
species of marine mammals, including seals, fur-seals
and whales. These activities are concentrated spatially
in the South Atlantic Ocean and around the Antarctic
Peninsula, sites of high numbers and high diversities of
breeding seabirds and seals (for example Croxall and
others 1984; Woehler 1993; Woehler and Croxall 1997).

Limited additional efforts have been made regarding
oil spills and the environment and wildlife in the Southern
Ocean. The IMO established the Antarctic as a special
area in 1990, in which a higher level of protection is
afforded to the Southern Ocean than other areas of the
sea (IMO 2011b). The IMO also introduced a ban on
heavy fuel oils in Antarctic vessels after 1 August 2011
through a new regulation in MARPOL Annex 1. An
exception is envisaged for vessels engaged in securing the
safety of ships or in search-and-rescue operations (IMO
2011c¢). The Scientific Committee on Antarctic Research
(SCAR) established an Action Group on Antarctic Fuel
Spills (AGAFS) following the sinking of Explorer in
2007 (SCAR 2011). In 2010, Antarctic Treaty Decision
4, ATCM XXXIII - CEP XIII, Punta del Este, was ad-
opted on 14 May 2010, in which preliminary steps were
initiated to address the potential liability arising from
environmental emergencies in the treaty area (ATCM
2010).

The Bahia Paraiso and Oliva events provide clear
examples of the current capacity of national operators
to respond to oiled wildlife events in remote areas, with
very limited human resources on site, and with restricted
logistical access (nil for some times of the year). It is
very clear that there could be considerable mortalities of
oiled wildlife before response teams arrive on site if the
spill occurs close to wildlife colonies. In addition, it is
likely that there will be long term environmental damage
to shoreline and benthic environments. How can this
ecological damage be prevented or minimised? Clearly,
the preference is that an oil spill does not occur, but given
the history of spills to date as documented here (Table 1),
this is no longer a viable expectation. What preparations
for a future spill in the Antarctic can be implemented, and
how well do the current oil spill response plans (of any
national operator, and those of COMNAP and TAATO)
address the critical constraints identified here?

Based on questionnaire responses (see above), it is
clear that national operators and IAATO are manifestly
unprepared for an oiled wildlife event, and there is a clear
and urgent need to address the concerns identified here.
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We conclude with a brief summary of recommended re-
quirements that are critically overdue, under three broad
headings.

Prevention and preparation

A number of international efforts are required to reduce
the likelihood of an oil spill involving Antarctic wildlife.
Ideally, these preparations would minimise the threat to
wildlife from a spill event. Antarctic vessel operators
and managers must develop international cooperative
agreements for sharing their resources, and for devel-
oping training and stockpiling equipment specifically
for Antarctic and sub-Antarctic wildlife and their en-
vironments. In concert with these agreements, operators
and managers would mandate the implementation of
comprehensive assessment protocols to assess long term
adverse effects to oiled wildlife (for example Nel and
Whittington 2003; Wolfaardt 2009) in the event of a spill.
Existing national oil spill contingency plans have to be
reformulated specifically to address the response needs of
oiled Antarctic and sub-Antarctic wildlife. Oiled wildlife
contingency plans need to be developed for all operators
in the Antarctic, based on the five constraints identified
herein, and the near complete lack of progress by national
operators to date. These contingency plans must include
the regular training of personnel and the identification of
suitable facilities that could be used in the event of a spill,
as undertaken elsewhere in the world (including practice
exercises to test the efficacy of all aspects of plans).

Operators and managers should investigate the poten-
tial for establishing stockpiles of equipment for an oiled
wildlife event, including the potential use of a dedicated
response vessel as suggested by ATME (2009b), particu-
larly for high risk areas such as the Antarctic Peninsula.
Operators should also update any national contingency
plans that are more than 10 years old as these are clearly
out of date, and in need of urgent review and revision.
National managers and vessel operators should mandate
the publication of all lubricants, fuel volumes etc. on
board when a vessel sinks to allow for a comprehensive
and fully transparent assessment of the potential impacts
to wildlife, and the potential dispersion of the products
involved, and investigate the potential for agreements
that specify immediate responses from professional oiled
wildlife rescue organisations.

Certification and training

Field staff and ships’ crews will be the first to respond in
the event of a spill involving Antarctic or sub-Antarctic
wildlife. This first response is critical to the survival
of oiled wildlife, and poorly or untrained responders
will result in significant mortalities. National operators
should develop and implement oiled wildlife response
strategies, and establish benchmarks and criteria to meas-
ure the efficacy of all aspects of any response efforts
involving wildlife in the Antarctic, in particular against
the five critical constraints identified here, and against

https://doi.org/10.1017/50032247411000763 Published online by Cambridge University Press

other responses in cold climate regions. Operators should
investigate the potential for multi-operator collaborative
oiled wildlife response plans prepared and resourced
with best-practice equipment and consumables; this is
particularly relevant for operators active on the Antarctic
Peninsula, and on the sub-Antarctic islands.

International agreements

There are numerous existing international agreements
that could improve the current status were they to be
adopted and implemented. Treaty members should im-
plement the Liability Annex under the Madrid Protocol as
soon as possible to ensure that all operators’ responsibilit-
ies are acknowledged and enforced. In addition, operators
should adopt and implement the COMNAP Oil Spill
Reporting Procedure that will allow rigorous independent
assessment of all spills, including cumulative impacts.
All national operators’ plans must comply with the
COMNAP Fuel Manual as an absolute minimum, includ-
ing the condition that experienced personnel be involved
in all aspects of the rehabilitation and management of
oiled wildlife, in particular the efforts on-site. This is in
recognition that stockpiles of equipment in themselves
are insufficient in the event of a spill involving wildlife,
and that relevant expertise is critical to any rehabilitation
efforts. Operators should ensure congruency between
the TAATO Vessel Emergency Contingency Plan and the
COMNAP Fuel Manual. Of particular urgency is the
need to establish an emergency fund that can be used
to resource response in the absence of a responsible
party. Finally, operators and managers need to consider
the implications of SCAR Recommendation XXIV-3
Concerning re-introduction of indigenous species (SCAR
1999) with respect to the potential rehabilitation of oiled
seabirds off-site (that away from the Antarctic).

Conclusion

The current complacency of all but a few operators in
the Antarctic with regard to preparation for an oil spill
event involving wildlife, especially seabirds and marine
mammals, is unacceptable in light of the Bahia Paraiso
and Oliva events. Experience from the Exxon Valdez
spill in sub-Arctic Alaska reinforces our concerns for the
likely long term impacts on wildlife of an oil spill in the
Antarctic. The increasing number of vessels operating
in the Southern Ocean close to wildlife concentrations
requires a rapid and strategic response from treaty na-
tions. Preparation of a response strategy will reduce
the likelihood of a catastrophic spill involving iconic
Antarctic species, a spill that would leave a legacy of
a contaminated environment that will take decades to
IeCcoVer.
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