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EXECUTIVE SUMMARY 

Varian, SJ.A. (2005). A summary of the values of the Balleny Islands, Antarctica. 

Marine Biodiversity Bwsecurity Report No. 6.13 p. 

This paper aims to highlight the values of the Balleny Islands in the Ross Sea Region of Antarctica 
within the context of Article 3(1) of the framework defined by Annex V to the Protocol on 
Environmental Protection to the Antarctic Treaty. The list of values provided in Article 3(1) and the 
criteria outlined in Part II of the ATCMs (2000) Guidelines for Implementation of the Frmnework for 
Protected A r e a  SetForth in Article 3, Annex V of the Environmental Protocol were used to identify 
values that may be considered.worthy of note. Evaluation and review of existing literature showed the 
Balleny Islands and surrounding marine area to be particularly rich in environmental, scientific, 
wilderness, and aesthetic values. Apart frombeing representative of the Antarctic region in fauna and 
flora, the area exhibits distributional anomalies, unusual faunal associations, and a high degree of 
reported endemism. These values appear to be related to the unique location and environment upon 
which much of the associated Balleny Islands ecosystem depends. 
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1. PURPOSE 

The purpose of this paper is to identify and highlight the values of the Balleny Islands in the Ross Sea 
Region of Antarctica within the context of the framework defined by Annex V of the Protocol on 
Environmental Protection to the Antarctic Treaty (the Protocol). Annex V to the Protocol sets out the 
framework for the Antarctic protected areas system. It includes a list of values that may merit special 
protection (Article 3(1)) and types or examples of areas to be protected (Article 3(2)) (Appendix 1). 
This list of values and the criteria outlined in Pas I1 of the ATCM's (2000) Guidelines for 
Implementation of the Framework for Protected Areas Set Forth in Article 3, Annex V of the 
Environmental Protocol are used below to identify values that may be considered worthy of note. 

2. BACKGROUND 

The Balleny Islands archipelago in the northern Ross Sea is a 160 km island chain, oriented NW-SE 
between 66°15'S67010'S and 162"15'E164O45'E, that straddles the Antarctic Circle. The group 
consists of three large (Buckle, Young, and Stulge) and three smaller islands (Row, Borradaile, and 
Sabrina) that lie about 270 km northeast of Cape Adare. All islands are volcanic and are thickly 
covered with ice (Bradford-Grieve & Fenwick 2002). The surrounding marine area is characterised by 
seamounts and includes a range of habitats to a depth of over 2000 m (Anon 2000, Burgess et aL 
2003). 

New Zealand has been pursuing a proposal to protect terrestrial and marine components of the 
Balleny Islands since 1999. An outline of the current protection mechanisms in place for the Islands, 
along with a comprehensive discussion of the context and processes relating to the current New 
Zealand proposals are provided in the 2001 Discussion Paper - Proposed Balleny Islands Protected 
Area (Anon 2001). 

3. ANALYSIS OF VALUES ACCORDING TO ARTICLE 3 (1) of ANNEX V TO THE 
PROTOCOL 

Analysis of values for any potential protected area is largely dependent on availability of information, 
particularly environmental and scientific values. The need to enhance our knowledge of the Balleny 
Islands has prompted a number of studies in recent years, including a census of penguins on the 
Islands in 2000 (Macdonald et al. 2002) and a survey of the macrobenthic epinoral and faunal 
communities in 2001 page et al. 2002). A recent literature review by Bradford-Grieve & Fenwick 
(2002) summarised current knowledge and information in relation to the biodiversity of the Balleny 
Islands. 

The analysis of values in this paper serves to highlight and summarise infobtion on the values of 
the Balleny Islands in the context of Article 3(1) of Annex V to the Protocol. It is not intended to 
provide any detailed discussion of specific values, for which the reader is referred to relevant citations 
quoted in the text. 

3.1 Environmental values 

Does the area contain physical, chemical, or biological features eg., glaciers, freshwater lakes, melt 
pools, rock outcrops, plant life, or animal life that are particularly unique or  representative 
components of the Antarctic environment? (ATCM 2000) 

The Balleny Islands contain terrestrial and marine components that may be described as 
environmental values within the context given above. A number of physical, chemical, and biological 
features may be considered particularly representative components of the Antarctic environment. 



The Islands have a distinctive topography which is typical of an Antarctic volcanic landscape. 
This includes steep rock and ice cliffs, ice caps, and numerous offshore rock stacks. The 
topographical trend continues northwards for the marine component, with the Balleny 
seamounts (Slava, Soucek and Ellsworth Bank) extending 150 h Two parallel seamount 
chains (Anare and Admiralty) also lie to the east of the Islands, suggesting a common origin 
(Bradford-Grieve &   en wick 2002). Johnson et al. (1982) suggested-that &e int~a-plate stress 
within the Antarctic plate may be responsible for the Scott and Bdeny Islands and other large 
seamount groups w i t h  the ROSS sea. 

The area contains several habitats which are representative of the Antarctic region, e.g., the 
terrestrial and coastal zone of the islands (which includes caves, grottoes, exposed in tddal  
and shallow sublittoral habitats), sea ice (Le., fast ice and pack ice), the marginal ice zone, the 
water column with its associated water masses (Antarctic Upper Water, Antarctic 
Cucumpolar Water, and Bottom Water), seafloor sediment habitats (e.g., mud, clay, volcanic 
gravel, cobbles, pebbles and boulders) and underwater features such as seamounts (Bradford- 
Grieve & Fenwick 2002). The islands are also the site of a reculrent mid-ocean polynya, 
apparent on sea-ice charts as reduced ice cover in spring and summer (Naval Oceanography 
Command 1985), and confirmed by microwave sensing (Martin et al. 1992). As one of only 
four deep-ocean polynyas in the Antarctic, the Balleny Islands Polynya guarantees open water 
andlor light pack ice in the foraging range of breeding birds when they are foraging for food 
for their offspring. 

The area contains largely undisturbed examples of both terrestrial and marine fauna and flora 
which are representative of aspects of the Ross Sea region, as well as cucumpolar 
distributions and ecosystems at this latitude in the Antarctic. 

Birds and 'marlne mammals 

The Balleny Islands are the only area in the Ross Sea region where seabiuds may breed within 
Antarctic waters to the north of the Ross Sea, and so represent a particularly important 
breeding refuge for the region. This feature, combined with the fact that the smounding 
marine area provides an important foraging habitat, has resulted in a diverse assemblage of 
seabird species, with 20 species recorded for the area (Bradford-Grieve & Fenwick 2002). 
The area is also an important location for seals, with three species (Weddell, crabeater, and 
southern elephant seals) using the area for feeding, breeding, moulting, andlor resting 
(Bradford-Grieve & Fenwick 2002). 

Fishes 

The fish fauna around the Islands appears to be particularly representative of the Antarctic 
region as samples have been largely dominated by taxa that are mostly confined to Antarctic 
or sub-Antarctic waters, e.g., Nototheniidae, Artedidraconidae, Bathydraconidae, and 
Channichthyidae. Taxa that are species rich in temperate waters appear depauperate, e.g., 
Myctophidae (Bradford-Grieve & Fenwick 2002). 

Invertebrates 

Current information on the benthic invertebrate fauna around the Islands suggests that these 
biota are representative of the fauna found in equivalent habitats elsewhere within the Ross 
Sea '(Bradford-Grieve & Fenwick 2002, Page et al. 2002). Video footage of the seafloor 
around the Islands taken during the 2001 survey showed isolated patches of diverse benthic 



invertebrate assemblages dominated by sponges, hydrozoans, gorgonians, tunicates, and 
sabellid polychaetes. Records for new, undemibed macrobenthic invertebrate species 
included stylasterhe corals, Anthozoa, polychaetes, and Bryozoa, although description of 
most of these have yet to be published. It was also shown that the macrobenthos in the area is 
much more diverse than previous records suggested, with 90 new species recorded (Page et 
al. 2002). 

Information on the composition of plankton in the area indicates that the component biota are 
broadly representative of the Ross Sea region (Bradford-Grieve & Fenwick 2002). There are 
indications that the area is particularly rich in euphausids, specifically the loill species 
Euphuusia superba, which would be consistent with this species behg characteristic of the 
more offshore areas within the Ross Sea (Quartermain 1964, Bradford-Grieve & Fenwick 
2002). This euphausid is an important component of the diet for most of the seabirds that 
breed on the Balleny Islands. 

Marine algae 

In the near-shore marine environment of the Balleny Islands, green, brown, and red marine 
algae have been observed on rocks at the water's edge, similar to other regions in the Ross 
Sea (Bradford-Grieve & Fenwick 2002). Page et al. (2002) also reported rich subtidal 
macroalgal beds dominated by the large perennial brown alga Himantothallus grandifolius, a 
typical macrophyteof the Ross Sea region. Two new species of marine algae were recently 
recorded for the Ross region at the Balleny sites (Notophycus sp. and Rhodymenia sp.). 

A number of physical, chemical, and biological features may be considered particularly unique 
components of the Antarctic envkonment 

The islands represent the most northerly land in the Ross Sea region and are the only 
archipelago in this region of Antarctica They occupy a unique position in Antarctic climatic 
and biological regimes, intermediate between maritimdoceanic and continental conditions 
(Macdonald et al. 2002). 

The position of the islands combined with the presence of the recurrent mid-ocean polynya 
provides a unique habitat, where the underlying climatic and oceanographical conditions 
support a number of notable features, e.g., endemism, distributional anomalies, and unusual 
faunal associations. 

Endernism 

Page et al. (2002) reported 90 new records of macrobenthic taxa for the Balleny Islands, 5 1 of 
which were found to be unique to the Balleny Islands. This would suggest a high degree of 
endemism for the islands. However, further sampling is required to confirm this as it is 
currently difficult to make comparisons of species diversity between stations or regions in the 
Ross Sea due to incomplete data and use of different sampling collection methods (Haherton 
et al. 1965, Zanefeld 1968, Dawson 1970, McKnight 1976a. 1976b, Murano et al. 1982, Dell 
1990, Page et al. 2002). Future research may also establish whether there is endemism 
associated with the Balleny Islands seamounts. Recent studies of seamount biodiversity have 
indicated that there may be considerable biogeographical variation associated with seamounts, 
including a high degree of associated endemism (Richer de Forges et al. 2000, Rowden et al. 
2003). 

A number of the species recorded as being unique to the Balleny Islands in the macrobenthic 
survey were previously undescribed, and included unusual taxonomic anomalies, for example, 
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a mushroom-shaped sponge (Petrobiona n. sp. 1) which was considered to be the most 
unusual of the undescribed specimens collected on the voyage to the Ross Sea. This 
invertebrate has an identical growth form to the sclerosponge Asterosclera or the lithionid 
Petrobiona, but no siliceaous or calcareous spicules. Page et al. (2002) stated that if this 
organism were to be identified as a rigid calcareous (lithionid) sponge, then the specimen 
would have been sampled £tom a highly unusual environment, as these sponges are usually 
only found as relicts in caves. 

Distributional anomalies 

The presence of the chinstrap penguin (Pygoscelis antarctica) on Sabrina and Chinstrap Islets 
represents a distributional anomaly in its range, as the colony is  widely separated from all 
other known colonies of this species. The Ballen.ys are the only site between Bouvetoya 
Island and Peter I Island (264' range of longitude) where chinstrap penguins breed, as well as 
the only population in the Ross Sea region. 

Unusual faunal associations 

In addition to the distributional anomaly for chinstraps, the colony is unusual in that it is the 
only one in Antarctica where Adelie and chinstrap penguins exist side by side. Breeding 
ranges of most chinstraps and Adelies do not overlap and the two species rarely cohabit. Of 
the 24 pygoscelid colonies observed on the Antarctic Peninsula, Adelies and chinstraps have 
been found to share only two, and these were also occupied by gentoos (MUler-Schwane & 
MierSchwane 1975, Macdonald et el. 2002). This may be mainly because the two species 
prefer different environmental conditions and have different foraging preferences, with the 
chinskaps favouring light pack ice (Cline et al. 1969), and the Adelies preferring medium to 
heavy ice cover (Zink 1981). Although both feed predominantly on euphausids, the chinstraps 
take larger individuals (O'Brien 1990) and spend significantly less time away from the nest 
on each feeding trip (Conroy et al. 1975, Lishman 1985). 

3.2 Scientific values 

Does the area contain physical, chemical, or biological features of special interest to scientific 
researchers where the principles and methods of science would be applicable? 

The area contains a number of physical, chemical, and biological features of special interest to 
scientific researchers where the principles and methods of science would be applicable. 

The area contains some physical, chemical, and biological features that are pdcularly 
representative components of the Antarctic environment, and other features that may be 
described as unique. These values are of particular interest to scientists as they are in a 
virtually pristine state, with minimal direct anthropogenic impact associated with activities 
such as fishing, scientific exploration, and tourism. As a consequence, the area has had fewer 
opportunities for exposure to direct exotic biological introductions than most other coastal 
sites in the Ross Sea region. Any ecosystem that has experienced minimal human-based 
activities is of considerable interest to scientists, as it can provide: 

(a) a valuable baseline for future monitoring in order to assess n a h d  and human 
induced variation over time and, 



(b) a measure of natural population parameters that are necessary for inclusion in 
models of ecosystem and population dynamics that may be used to manage the 
marine environment. 

Significant gaps currently exist in our fundamental understanding of Antarctic systems and 
their response to change, particularly in the marine environment (Waterhouse 2001). 
Therefore, the Balleny Islands could serve as an invaluable reference site for future research 
in the region, as the area offers a unique environment in which to observe representative and 
unique environmental values. 

Baseline forfuture research and long-term monitoring 

The 2001 State of the Environment Report for the Ross Sea Region (Waterhouse 2001) stated 
that an opportunity exists to develop a regionally based state of the environment reporting 
process for the Ross Sea region. A number of potential indicators are listed for use in future 
reporting for the region, which include measurements of terrestrial and marine environmental 
features, e.g., numbers of high level predators at selected sites, seabird feeding locations, 
long-term measurements of biota and climate, sea ice distribution and extent, occurrence of 
multi-year ice, extent and timing of polynyas, etc. These indicators are evidently of particular 
relevance to the Balleny Islands, thus further emphasising the potential use of the Islands as a 
baseline and reference site for scientific research 

Ecosystem based research and population dynamics 

For ecosystem research, the apparent prevalence of the !dl species Euphmcsia superba in the 
surrounding marine area is of particular interest to scientists as it forms the main component 
in the diet of many of the bud species breeding on the Islands. Krill are generally recognised 
as being crucial for the maintenance of a variety of top-level predators in Antarctic 
ecosystems (Croxall et al. 1997). Thus, the underlying causes of this productivity are of 
special interest to scientists. Russian observations have suggested that the concentrations of 
E. superba at the Ballenys may be related to the hydrographical conditions of the region. 
However, BradfordGrieve & Fenwick (2002) suggested that there is a need to investigate the 
general physical oceanographical setting of the region further before any conclusions can be 
reached on the ecology of this species. This would be an important area for future research by 
scientists. Other areas of interest to scientists include the dynamics of populations and 
ecosystems in the Ballenys that may be affected by human-induced change in the Antarctic 
region, e.g., toothfish populations affected by fishing and associated or dependent species. 
The effect of climate change on habitats and ecosystems would also be of particular interest, 
as this is likely to have the most significant impact in the future on the ice sheets, ice shelves, 
and glaciers in the region (Waterhouse 2001). 

The area contains distributional anomalies and unusual faunal associations that are of special 
interest to scientists, particularly the following. 

Investigation of causal mechanisms and underlying conditions in relation to such anomalies. 
For example, it has been suggested that the recurrent mid-ocean polynya may provide a 
partial explanation for the unusual Adeliechinstrap association at the islands as it guarantees 
open water andlor light pack ice in the foraging range for both species when they are foraging 
for food for their offspring (Macdonald et al. 2002). 

The effects of environmental change on such anomalies and associations (as mentioned 
above). For example, Macdonald et al. (2002) suggested that if the current trend in global 
warming continues, it would seem probable that the chinstraps will continue to expand their 



breeding range southwards at the expense of the Adelies. Page et al. (2002) also stated that an 
inc~ase  in the frequency of iceberg scouring due to climate change could drastically alter the 
equilibrium between habitat and community desmction and recolonisation. 

A number of new and undescribed species recorded in the 2001 macrobenthic survey are of 
special interest to scientists, particularly apparent taxonomic oddities such as Petrobiona sp. 
(described above). Information on little known taxa and taxonomic oddities often provides 
valuable clues as to the history of evolutionary mechanisms and adaptations of organisms to 
the marine environment. 

Although current knowledge and scientific exploration have indicated that the Balleny Islands 
and surrounding marine environment are an area of outstanding biodiversity, our knowledge 
remains limited in a number of areas. Page et al. (2002) showed that the macrobenthos in the 
area is much more diverse than previous records suggested, with 90 new species recorded for 
the Islands. However, that the few samples taken during that macrobenthic survey revealed as 
many as 90 new records suggests that there is still much to learn about biodiversity in this 
region. Thus, the area is of special interest to scientists as it rep&sents an ecosystem that has 
been relatively unexplored by scientists in terms of biodiversity. 

3.3 Historic values 

Does the area contain features or objects that represent, connote, or recall events, experiences, 
achievements, places, or recordr that are important, sign$cant or unurual in the course of human 
events and activity in Antarctica? 

The Balleny Islands were discovered in 1839, and since then 20 landings have been recorded. Human 
events and activity appear to have been primarily associated with scientific exploration (although the 
Islands have recently become a destination for tourist ships). The first expedition to make a collection 
near the Balleny Islands was the expedition associated with Captain Robert F. Scott's journey to the 
South Pole in 1911. Although their goal was not attained, the party on Terra Nova contributed much 
material for the study of marine biology of the Ross Sea. Since then, there have been a number of 
expeditions made to the region by New Zealand, Russia, Italy, Japan, and the United States. However, 
the area has been infrequently visited due to its isolation and inaccessibility. 

3.4 Aesthetic values 

Does the area contain features or amibutes, e.g., beauty, pleasantness, inspirational qualities, scenic 
amaction and appeal, that contribute to people's appreciation and sense orperception of an area? 

The area exhibits outstanding aesthetic values highlighted by the Balleny Island's isolation, distinctive 
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topography, and Antarctic ice conditions. Recent visits to the area by tourist ships are an indication 
that the Islands contain features or attributes that contribute to people's appreciation and sense or 
perception of the area. 

3.5 Wilderness values 

Does the area contain characteristics e.g., remoteness, few or no people, an absence of human-made 
objects, traces, sounds and smells, untravelled or infrequently visited terrain, that are unique or 
particularly representative components of the Antarctic environment? 

Bradford-Grieve & Fenwick (2002) consider the Islands to be one of the world's more remote, 
essentially unmodified archipelagos with very high wilderness values. As mentioned above, the area 



is infrequently visited and contains characteristics that m particularly representative components of 
the Antarctic environment and other features that may be described as unique. The predominantly 
undisturbed nature of the site may be largely attributed to its isolation and inaccessibility due to 
variable ice conditions. The sea between the Balleny Islands and mainland Antarctica is frequently 
impenetrable due to heavy ice, and although the area generally becomes ice-free from early to mid 
January to April, pack ice may survive through a significant part of the summer, e.g., the Islands did 
not become free of ice at any time during 1996 (Bradford-Grieve & Fenwick 2002). 

3.6 Combination 

Does the area contain any combination of the above values? 

The area contains a combination of all the values identified in Article 3(1) of h e x  V. The area is 
particularly rich in environmental, scientific, wildemess, and aesthetic values. 

3.7 Ongoing or planned scientific activities 

Does the area include ongoing o r p h e d  scienhj?cprojects or activities? 

A number of scientific projects or activities have been and are planned for the Balleny Islands. A 
marine s w e y  of the benthos of seamounts surrounding the Islands was undertaken early in 2004. 
This simey followed on f b m  the previous 2001 survey and was carried out by the National Institute 
of Water and Atmospheric Research as part of the BioRoss initiative funded by the Ministry of 
Fisheries. In collaboration with that survey, some hydrographic charting of the area was carried out 
fimded by h i d  Information New Zealand. The results of that survey were unavailable for this review. 
There is also likely to be further research on the Adelie penguin populations in the Ross Sea region as 
part of a Landcare Research programme. 

4. CONCLUSIONS 

The Balleny Islands and surrounding marine m a  are particularly rich in environmental, scientific, 
wildemess, and aesthetic values. These values, many of which are outstanding, appear to be largely 
related to the unique location and environment upon which much of the associated Balleny Islands 
ecosystem depends. Apart from being representative of the Antarctic region in fauna and flora, the 
area is undoubtedly unique, as it exhibits distributional anomalies, unusual faunal associations, and a 
high degree of reported endemism. The productivity of the area is of particular interest as it appears to 
be crucial for the maintenance of a foraging hotspot for breeding seabii species and top-level 
predators. In addition, the significant increase in new species reported from the 2001 macrobenthic 
survey suggests that this area is significantly more diverse than was previously thought. Indeed, there 
is no doubt that future research will continue to highlight the area's importance for the Antarctic 
region and at an international level in terms of environmental and scientific values. 
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Selected Articles from Annex V of the Protocol on Environmental Protection to the 
Antarctic Treaty 

Article 3(1) 

Any area, including any marine area, may be designated as an Antarctic Spe'cially Protected Area to 
protect outstand'ing environmental, scientific, historic, aesthetic or wilderness values, any combination 
of those values, or ongoing or planned scientific research. 

Article 3(2) 

Parties shall seek to identify, within a systematic environmental-geogaphical framework, and to 
include in the series of Antarctic Specially Protected Areas: 

areas kept inviolate from human interference so that future comparisons may be 
possible with localities that have been affected by human activities; 
representative examples of major terrestrial, including glacial and aquatic, ecosystems 
and marine ecosystems; 
areas with important or unusual assemblages of species, including major colonies of 
breeding native birds or mammals; 
the type locality or only known habitat of any species; 
areas of interest to ongoing or planned scientific research; 
examples of outstanding geological, glaciological, or geom&phological features; 
areas of outstanding aesthetic and wilderness value; 
sites or monuments of recognised historic value; and. 
such other areas as may be appropriate to protect the values set out in paragraph 
Article 3(1). 


