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Management Plan For
Antarctic Specially Protected Area No. 116
NEW COLLEGE VALLEY, CAUGHLEY BEACH, CAPE BIRD,
ROSS ISLAND

1. Description of values to be protected

In 1985, two areas at Cape Bird, Ross Island were designated as SSSI No. 10, Caughley
Beach (Recommendation XIII-8 (1985)) and SPA No. 20, New College Valley
(Recommendation XI11-12 (1985)), following proposals by New Zealand that these areas
should be protected because they contained some of the richest stands of moss and associated
microflora and fauna in the Ross Sea region of Antarctica. This is the only area on Ross
Island where protection is specifically given to plant assemblages and associated ecosystems.

At that time, SPA No. 20 was enclosed within SSSI No. 10, in order to provide more
stringent access conditions to that part of the Area. In 2000, SSSI No. 10 was incorporated
with SPA No. 20 by Measure 1 (2000), with the former area covered by SPA No. 20
becoming a Restricted Zone within the revised SPA No. 20. The boundaries of the Area were
revised from the boundaries in the original recommendations, in view of improved mapping
and to follow more closely the ridges enclosing the catchment of New College Valley.
Caughley Beach itself was adjacent to, but never a part of, the original Area, and for this
reason the entire Area was renamed as New College Valley, which was within both of the
original sites.

The Area was redesignated by Decision 1 (2002) as Antarctic Specially Protected Area
(ASPA) No. 116 and a revised Management Plan was adopted through Measure 1 (2006).

The boundaries of the Area closely follow the ridges enclosing the catchment of New College
Valley and cover approximately 0.33 km2. Moss in this Area is restricted to localised areas of
water-flushed ground, with cushions and carpets up to 20 m?in area. A diverse range of algal
species also inhabit streams in the Area, and springtails, mites and nematodes are plentiful on
water surfaces and underneath rocks. The absence of lichens makes the species assemblage in
this Area unique on Ross Island.

The susceptibility of mosses to disturbance by trampling, sampling, pollution or introductions
of non-native species is such that the Area requires long-term special protection. Designation
of this Area is intended to ensure examples of this habitat type are adequately protected from
visitors and overuse from scientific investigations. The ecosystem at this site remains of
exceptional scientific value for ecological investigations and the Restricted Zone is valuable
as a reference site for future comparative studies.

2. Aims and objectives
Management of New College Valley, Caughley Beach, Cape Bird aims to:

e avoid degradation of, or substantial risk to, the values of the Area by preventing
unnecessary human disturbance to the Area;
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e preserve a part of the natural ecosystem of the Area as a reference area for the purpose
of future comparative studies;

e allow scientific research on the ecosystem, in particular on mosses, algae and
invertebrates in the Area, while ensuring protection from over-sampling;

o allow other scientific research in the Area provided it is for compelling reasons which
cannot be served elsewhere;

e prevent or minimise the introduction to the Area of alien plants, animals and
microbes;

e allow visits for management purposes in support of the aims of the Management Plan.

3. Management activities
The following management activities are to be undertaken to protect the values of the Area:

e Copies of this Management Plan, including maps of the Area, shall be made available
at all adjacent operational research/field stations.

e Rock cairns or signs illustrating the location and boundaries of the Area, with clear
statements of entry restrictions, shall be placed at appropriate locations on the
boundary of the Area and the Restricted Zone to help avoid inadvertent entry.

e Markers, signs or structures erected within the Area for scientific or management
purposes shall be secured and maintained in good condition, and removed when no
longer required.

e Visits shall be made as necessary (preferably at least once every five years) to assess
whether the Area continues to serve the purposes for which it was designated and to
ensure management and maintenance measures are adequate.

e National Antarctic Programmes operating in the Area shall consult together with a
view to ensuring the above management activities are implemented.

4. Period of designation

Designated for an indefinite period.

5. Maps

Map A: New College Valley, Caughley Beach, Cape Bird, Ross Island, Regional
Topographic Map. Map specifications: Projection - Lambert conformal conic. Standard
parallels - 1st 76° 40' 00" S; 2nd 79° 20" 00"S. Central Meridian - 166° 30' 00" E. Latitude of
Origin - 78° 01' 16. 211" S. Spheroid - WGS84.

Map B: New College Valley, Caughley Beach, Cape Bird, Ross Island, VVegetation Coverage
Map. Map specification: Projection - Lambert conformal conic. Standard parallels — 1st -
76.6° S; 2nd -79.3° S. Spheroid - WGS84. Map includes vegetation coverage and streams.



6. Description of the Area

6(i) Geographical coordinates, boundary markers and natural features

Cape Bird is at the northwest extremity of Mount Bird (1,800 m), an inactive volcanic cone
which is probably the oldest on Ross Island. New College Valley is located south of Cape
Bird on ice-free slopes above Caughley Beach, and lies between two Adélie penguin colonies
known as the Cape Bird Northern and Middle Rookeries (Map A). The Area, comprising
veneered glacial moraines at the fore of the Cape Bird Ice Cap, consists of seaward dipping
olivine-augite basalts with scoriaceous tops erupted from the main Mount Bird cone.

The northwest corner of the north boundary of the Area is approximately 100 m south of the
Cape Bird hut (New Zealand) and is marked by an ASPA sign post (77° 13.128°S, 166°
26.147°E) (Map B). The north boundary of the Area extends upslope and eastward toward a
prominent terminal moraine ridge, approximately 20 m from the Cape Bird Ice Cap and is
marked with a rock cairn (77° 13.158’S, 166° 26.702°E).

The eastern boundary follows the terminal moraine ridge from the rock cairn (77° 13.158’S,
166° 26.702°E) southeast until the ridge disappears where it joins the Cape Bird Ice Cap. The
boundary continues southeast following the glacier edge to the southern boundary.

The southern boundary is a straight line crossing the broad southern flank of New College
Valley, and is marked with rock cairns at the south-western corner of the Area (77° 13.471°S,
166° 25.832°E) and the south-eastern corner of the area on the hilltop 100 m from the Cape
Bird Ice Cap glacier edge (77° 13.571°S, 166° 27.122°E).

The western boundary of the Area follows the top of the coastal cliffs of Caughley Beach
from the south-western corner rock cairn (77° 13.471°S, 166° 25.832°E) for a distance of 650
m to the northwest corner of the Area (77° 13.128°S, 166° 26.147°E) where the ASPA
signpost is located.

Based on the Environmental Domain Analysis for Antarctica (Resolution 3 (2008)), New
College Valley, Caughley Beach is located within Environment S McMurdo South Victoria
Land geologic.

Northwest-facing New College Valley drains meltwater from the Cape Bird Ice Cap during
the summer. Streams in the Area are fed by melt from persistent summer snow drifts and
have eroded their own shallow gullies and channels. The ground is largely covered by stones
and boulders of volcanic origin which have been reworked by glacial action.

The Area contains the most extensive ephemeral stream course distributions of the moss
Hennediella heimii on Ross Island. Surveys have shown that this moss, together with much
lower occurrences of two other species — Bryum subrotundifolium and Bryum
pseudotriquetrum — are confined almost entirely to the stream courses across the steep till and
scoria covered slopes (Map B). The mosses are generally associated with algal growths,
namely rich, red-brown oscillatorian felts and occasional reddish-black growths of Nostoc
commune. The Area includes the full course of three stream systems that contain significant
growths of algae, together with the mosses.

The Area supports a terrestrial invertebrate community including populations of springtails
Gomphiocephalus hodgsonii (Collembola: Hypogastruridae), mites Nanorchestes antarcticus



and Stereotydeus mollis (Acari: Prostigmata) and nematodes (Panagrolaimus davidi, Plectus
antarcticus, Plectus frigophilus, Scottnema lindsayae and Eudorylaimus antarcticus) with the
presence of rotifers, tardigrades, and ciliate and flagellate protozoa noted. The distribution of
terrestrial invertebrates at this site is related to the abiotic environment with most arthropod
species being associated with macroscopic vegetation or soil algal biomass level, although
this relationship does not describe the distribution of all taxa.

Skuas (Catharacta maccormicki) frequently rest on Caughley Beach and overfly, land and
nest within the Area. Adélie penguins (Pygoscelis adeliae) from the nearby rookeries do not
nest in the Area, but have been observed occasionally to traverse across New College Valley.

6(ii) Special zones within the Area

An area of New College Valley is designated as a Restricted Zone in order to preserve part of
the Area as a reference site for future comparative studies, while the remainder of the Area
(which is similar in biology, features and character) is more generally available for research
programmes and sample collection. The Restricted Zone encompasses ice-free slopes within
New College Valley above Caughley Beach some of which are north-facing with snow drifts
which provide a ready supply of melt water to foster moss and algal growth.

The northwest corner (77° 13.164°S, 166° 26.073°E) of the Restricted Zone is 60 m to the
south and across a small gully from the northwest corner of the Area. The north boundary of
the Restricted Zone extends 500 m upslope from the northwest corner to a cairn (77°
13.261°S, 166° 26.619°E), then following a faint but increasingly prominent ridge southeast
to a point in the upper catchment of New College Valley marked by a cairn approximately 60
m from the ice terminus of the Cape Bird Ice Cap (77° 13.368’S, 166° 26.976’E). The
Restricted Zone boundary extends 110 m southwest across the valley to a cairn marking the
southeast corner of the Restricted Zone (77° 13.435°S, 166° 26.865°E). The south boundary
of the Restricted Zone extends in a straight line from this cairn (77° 13.435°S, 166°
26.865°E) 440 m northwest down a broad and relatively featureless slope to the southwest
corner of the Area (77° 13.328°S, 166° 26.006’E). A cairn is placed on the southwest
boundary of the Restricted Zone to mark the lower position of the south boundary (77°
13.226°S, 166° 25.983°E).

Access to the Restricted Zone is allowed only for compelling scientific and management
purposes that cannot be served by visits elsewhere in the Area.

6(iii) Location of structures within and adjacent to the Area

Structures known to exist within the Area include a United States Navy Astrofix marker,
cairns marking the boundaries of the Area and the Restricted Zone, a signpost situated at the
northwest corner of the Area and an approximately one meter square wooden frame marking
the site of an experimental oil spill from 1982.

A field hut (New Zealand), stores hut and toilet are located north of the northwest corner of
the Area (Map B).

6(iv) Location of other protected areas in the vicinity

The nearest protected areas are:
e Lewis Bay, Mount Erebus, Ross Island (ASPA No. 156), approximately 25 km SE;
e Tramway Ridge, Mount Erebus, Ross Island (ASPA No. 130) 30 km SSE;
e Cape Crozier, Ross Island (ASPA No. 124) 75 km SE;



e Cape Royds, Ross Island (ASPA No. 121 and No. 157) and Cape Evans, Ross Island
(ASPA No. 155) 35 km and 45 km south on Ross Island respectively; and
e Beaufort Island, McMurdo Sound, Ross Sea (ASPA No. 105) 40 km to the north.

7. Terms and conditions for entry Permits

Entry into the Area is prohibited except in accordance with a Permit issued by an appropriate
national authority. Conditions for issuing a Permit to enter the Area are that:

e outside of the Restricted Zone, it is issued only for scientific study of the ecosystem,
or for compelling scientific reasons that cannot be served elsewhere, or for essential
management purposes consistent with the Management Plan objectives such as
inspection or review;

e access to the Restricted Zone is allowed only for compelling scientific or management
reasons that cannot be served elsewhere in the Area;

e the actions permitted are not likely to jeopardise the ecological or scientific values of

the Area or other permitted activities;

any management activities are in support of the objectives of the Management Plan;

the actions permitted are in accordance with the Management Plan;

the Permit, or a copy, shall be carried within the Area;

a visit report shall be supplied to the authority named in the Permit;

the Permit shall be issued for a stated period.

7(i) Access to and movement within or over the Area

Helicopters are prohibited from landing within the Area. Two helicopter landing sites are
located outside the Area. Between October to February, the preferred landing site is below
the cliffs on Caughley Beach, 100 m west of the west boundary of the Area (Maps A and B).
Between March and September, an alternative helicopter landing site is located adjacent to
the Cape Bird field hut (New Zealand), above Caughley Beach (Map B).

Between October and February the preferred flight path is an approach from the south
upslope from Middle Rookery (Map A). Under certain wind conditions, flights north of the
helicopter pad may be necessary, and in this case should follow the recommended aircraft
approach and departure routes, and be in accordance with the 'Guidelines for the Operation of
Aircraft Near Concentrations of Bird in Antarctica’ (Resolution 2, 2004) to the maximum
extent possible. See Map A for the recommended aircraft approach routes into and out of
Cape Bird.

Overflight of the Area lower than 50 m (~150 ft) above ground level is prohibited. Hovering
over the Area is not permitted lower than 100 m (~300 ft) above ground level. Use of
helicopter smoke grenades within the Area is prohibited.

Vehicles are prohibited within the Area and all movement within the Area should be on foot.
Access into the Area should preferably follow the track from the Cape Bird Hut (New
Zealand). Visitors should avoid areas of visible vegetation and care should be exercised
walking in areas of moist ground, particularly the stream course beds, where foot traffic can
easily damage sensitive soils, plant and algal communities, and degrade water quality.
Visitors should avoid walking on such areas by walking on ice or rocky ground. Pedestrian



traffic should be kept to the minimum necessary consistent with the objectives of any
permitted activities and every reasonable effort should be made to minimise effects.

Access to regions south of the Area from the Cape Bird Hut should be made by a route below
the cliffs along Caughley Beach.

7(ii) Activities which may be conducted in the Area
e Compelling scientific research which cannot be undertaken elsewhere and which will
not jeopardise the ecosystem or values of the Area or interfere with existing scientific
studies;
e Essential management activities, including monitoring and inspection.

7(iii) Installation, modification or removal of structures

No structures are to be erected within the Area, or scientific equipment installed, except for
compelling scientific or management reasons, as specified in a Permit. All markers, structures
or scientific equipment installed in the Area must be authorised by Permit and clearly
identified by country, name of the principal investigator or agency, year of installation and
date of expected removal. All such items should be free of organisms, propagules (e.g. seeds,
eggs) and non-sterile soil, and be made of materials that pose minimal risk of contamination
of the Area. Removal of specific structures or equipment for which the Permit has expired
shall be a condition of the Permit.

7(iv) Location of field camps
Camping within the Area is prohibited. A field hut (New Zealand), stores hut and toilet are
located north of the northwest corner of the Area (Map B).

7(v) Restrictions on materials and organisms which may be brought into the Area

No living animals, plant material or microorganisms shall be deliberately introduced into the
Area and precautions listed in 7(ix) shall be taken against accidental introductions. No
poultry products shall be brought into the Area. No herbicides or pesticides shall be brought
into the Area. Any other chemicals, including radio-nuclides or stable isotopes, which may be
introduced for scientific or management purposes specified in the Permit, shall be removed
from the Area at or before the conclusion of the activity for which the Permit was granted.
Fuel or other chemicals shall not be stored in the Area, unless required for essential purposes
connected with the activity for which the Permit has been granted, and must be contained
within an emergency cache authorized by an appropriate authority. All materials introduced
shall be for a stated period only, shall be removed at or before the conclusion of that stated
period, and shall be stored and handled so that risk of their introduction into the environment
is minimised.

7(vi) Taking or harmful interference with native flora or fauna

Taking of, or harmful interference with native flora or fauna is prohibited, except in
accordance with a separate Permit issued in accordance with Annex Il of the Protocol on
Environmental Protection to the Antarctic Treaty. Where taking or harmful interference with
animals is involved this should, as a minimum standard, be in accordance with the SCAR
Code of Conduct for the Use of Animals for Scientific Purposes in Antarctica.

7(vii) The collection or removal of materials not imported by the Permit holder
Material may be collected or removed from the Area only in accordance with a permit and
should be limited to the minimum necessary to meet scientific or management needs.



Similarly, sampling is to be carried out using techniques which minimise disturbance to the
Area, as well as duplication. Material of human origin likely to compromise the values of the
Area, which was not brought into the Area by the Permit holder or otherwise authorised and
which is not an historical artefact or abandoned relic, may be removed from any part of the
Area, including the Restricted Zone, unless the environmental impact of removal is likely to
be greater than leaving the material in situ. Where the environmental impact of removal is
likely to be greater than leaving the material in situ, the appropriate national authority must
be notified and approval obtained.

7(viii) Disposal of waste
All wastes, including all human wastes, shall be removed from the Area.

7(ix) Measures that may be necessary to continue to meet the aims and objectives of the
Management Plan
Permits may be granted to enter the Area to:
e carry out biological monitoring and Area inspection activities, which may involve the
collection of a small number of samples or data for analysis or review;
e erect or maintain signposts, structures or scientific equipment; or
e carry out management activities.

Any specific sites of long-term monitoring shall be appropriately marked on site and on maps
of the Area. A GPS position should be obtained for sites of long-term monitoring and
scientific sampling for lodgement with the Antarctic Master Directory system through the
appropriate national authority. If appropriate, metadata should also be provided for the
Antarctic Master Directory system through the appropriate national authority.

To help maintain the ecological and scientific values of the isolation and relatively low level
of human impact at the Area, visitors shall take special precautions against introductions. Of
particular concern are microbial or vegetation introductions sourced from soils at other
Antarctic sites, including stations, or from regions outside Antarctica. To minimise the risk of
introductions, visitors shall thoroughly clean footwear and any equipment to be used in the
area particularly sampling equipment and markers before entering the Area.

7(x) Requirements for reports

The principal permit holder for each visit to the Area shall submit a report to the appropriate
national authority as soon as practicable, and no later than six months after the visit has been
completed. Such visit reports should include, as applicable, the information identified in the
recommended visit report form [contained in Appendix 4 of the Guide to the Preparation of
Management Plans for Antarctic Specially Protected Areas appended to Resolution 2 (1998)]
[available from the website of the Secretariat of the Antarctic Treaty www.ats.aq].

If appropriate, the national authority should also forward a copy of the visit report to the
Party that proposed the Management Plan, to assist in managing the Area and reviewing the
Management Plan. Parties should maintain a record of activities and report them in the Annual
Exchange of Information. Parties should, wherever possible, deposit originals or copies of such
original visit reports in a publicly accessible archive to maintain a record of usage, for the
purposes of any review of the management plan and in organising the scientific use of the
Area.
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Map B - New College Valley, Caughley Beach, Cape Bird, Ross Island
Antarctic Specially Protected Area 116: Vegetation Coverm Map
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Measure XXX (2011) Annex

Management Plan for Antarctic Specially Protected Area
No. 120

POINTE-GEOLOGIE ARCHIPELAGO, TERRE ADELIE

Jean Rostand, Le Mauguen (former Alexis Carrel), Lamarck
and Claude Bernard Islands, The Good Doctor’s Nunatak and
breeding site of Emperor Penguins

1. Description of values to be protected

In 1995, four islands, a nunatak and a breeding ground for emperor penguins were classified as an
Antarctic Specially Protected Area (Measure 3 (1995), ATCM XIX, Seoul) because they were a
representative example of terrestrial Antarctic ecosystems from a biological, geological and aesthetics
perspective. A species of marine mammal, the Weddell seal (Leptonychotes weddelli) and various species
of birds breed in the area: emperor penguin (Aptenodytes forsteri); Antarctic skua (Catharacta
maccormicki); Adélie penguins (Pygoscelis adeliae); Wilson’s petrel (Oceanites oceanicus); giant petrel
(Macronectes giganteus); snow petrel (Pagodrama nivea), cape petrel (Daption capense).

Well-marked hills display asymmetrical transverse profiles with gently dipping northern slopes compared
to the steeper southern ones. The terrain is affected by numerous cracks and fractures leading to very
rough surfaces. The basement rocks consist mainly of sillimanite, cordierite and garnet-rich gneisses
which are intruded by abundant dikes of pink anatexites. The lowest parts of the islands are covered by
morainic boulders with a heterogeneous granulometry (from a few cm to more than a m across).

Long-term research and monitoring programs of birds and marine mammals have been going on for a long
time already (since 1952 or 1964 according to the species), currently supported by the French Polar
Institute Paul Emile Victor (IPEV) and the French National Centre for Scientific Research (CNRS). This
has enabled the implementation of a population database which is particularly useful in view of the long
timescale of the observations. It is maintained and used by the Centre d'Etudes Biologiques de Chize
(CEBC-CNRYS). Within this context, human scientific presence in the protected area is currently estimated
at four people for a few hours, three times a month between the 1st November and the 15th February, and,
inside the emperor penguin colony itself, at two people for a few hours between the 1st April and the 1st
November.

Among the approximately thirty emperor penguin breeding sites on record, this is the only one located
adjacent to a permanent station. It is therefore a providential spot to study this species and its environment.

2. Aims and objectives
Management of the Cape Géologie Archipelago Specially Protected Area aims at:
e  preventing disturbance in the area due to the proximity of the Dumont d'Urville Station;

¢ avoiding any major changes to the structure and composition of flora and fauna and the association of
different species of vertebrates harbored in the area, which is one of the most representative for both
faunistic and scientific interest on Adélie Coast;

e permitting scientific research in the field of marine and terrestrial biology, i.e., ethology, ecology,
physiology and biochemistry, demographic monitoring of marine birds and mammals, and
environmental impact assessment of surrounding human activities;
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e permitting scientific or technological research programmes in areas other than those previously
mentioned (e.g. geology) or management programmes, with particular attention to the scheduling of
visits in order to minimise the impacts on the flora and fauna.

o controlling the logistic operations related to the activities of the nearby Dumont d’Urville station,
which may require temporary access to the ASPA.

3. Management activities

The following management activities will be undertaken to protect the values of the Area:

The present management plan is kept under periodical review to ensure that the values of the ASPA are
monitored. Any activity carried out in the area undergoes an environmental impact assessment before
being undertaken.

All members of staff staying at or in transit at the Dumont d’Urville base will be duly informed of the
existence of the ASPA, of its geographical boundaries, of the entry restrictions in place and of the current
management plan. To ensure this, a sign displaying a map of the area and listing the restrictions and
relevant management measures shall be displayed prominently at the Dumont d’Urville station.

Copies of this management plan shall also be available in each of the four Treaty languages at the Dumont
d’Urville station.

Information related to each incursion into the ASPA, namely a minima: activity undertaken or reason for
presence, number of people involved, duration of stay, is recorded by the head of the Dumont d’Urville
station.

4. Period of Designation

The Area is designated as an Antarctic Specially Protected Area (ASPA) for an indefinite period.

5. Maps

Map 1 shows the geographical location of Terre Adélie in the Antarctic and the location of the Cape
Geology Archipelago on the Terre Adélie coast.

On Map 2 of the Cape Geology Archipelago, the dotted line indicates the boundary of the ASPA within
the archipelago.



ASPA 120 - Pointe-Géologie Archipelago

TERRE ADELIE

S0'E

D'Urville

Dumont

“\\‘——_
T T T T \ L2
{J—f;' 138" 140° 142°
d‘dﬁ?"{ _ DUMONT D'URVILLE
4
o |
! -
I o
¥
i Archipel de Pointe-Géologie
i
| | ,ﬂ"’-i; "
- o e
o | TERRE ADELIE

| Lanp
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Map 2 - Location of bird colonies (except skua territories and Wilson’s petrels nests) within the Cape
Geology Archipelago ASPA. The dotted lines show the ASPA boundary. Possible access of land vehicles
to the continent via the Good Doctor’s Nunatak is shown by means of arrows.
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6. Description of the Area and Identification of Sectors

6(i) Geographic coordinates, boundary markers and natural features

The ASPA 120 is located along the Terre Adélie coast, in the heart of the Cape Geology Archipelago,
coastal area of Adélie Coast (140° - 140°02°E ; 66°39°30°" a4 66°40°30°" S). It comprises the following
territories:

- Jean Rostand Island,

- Le Mauguen (formerly Alexis Carrel) Island,
- Lamarck Island,

- Claude Bernard Island,

- the ‘Bon Docteur’ Nunatak,

- and the Emperor penguins breeding grounds, on the pack ice which surrounds the islands in
winter.

As a whole, the surface of the rock outcrops does not exceed 2 km?. The highest points are distributed
along North-East-South-West ridges (C. Bernard Island: 47.6 m; J.Rostand Island 36.39 m; Le Mauguen
(formerly Alexis Carrel) Island: 28.24 m Nunatak: 28.50 m).

During the summer, the pack ice between the islands disappears, and only the Southern flanks of the
islands are still covered by firns. The area is then clearly limited by natural markers (island outlines and
rocky outcrops).

No tracks or roads exist in the area.

6(ii) Identification of restricted or prohibited zones
Access to any part of the area is prohibited unless authorized by a permit.

Entry restrictions to different sites within the ASPA are determined according to the distribution of bird
species (Table 1), the timing of their presence on breeding grounds (Table 2) and their specific sensitivity
(Table 3). Location of breeding colonies is shown on the map. Birds are mainly present during the austral
summer, except for the emperor penguins, which breed in winter.

Among the bird species present on the Cape Geology Archipelago, the emperor penguin and the southern
giant petrel only breed inside the ASPA. Since the ASPA was established in 1995, the populations of
those two species are now stable or slightly increasing (Table 3). However, long-term forecasts suggest
that the high protection status should be maintained through the current management plan.

The case of Rostand Island

The establishment of the Dumont d'Urville station has resulted in a drastic decrease of the populations of
emperor penguins and southern giant petrels in the Cape Geology Archipelago. The breeding colony on
Petrel Island disappeared completely during the first years when the base was being set up in close
proximity to this colony (building extensions, intensification of helicopter flights, installation and
replacement of fuel storage tanks). Currently, 100% of the population breeds inside the ASPA, in the
South-Eastern part of Rostand Island. The birds are present in an area defined by the NE-SW ridge going
through the 33.10 metre and the 36.39 metre marks North West of the colony, marked on the floor with
stakes. Access to this breeding area is strictly prohibited, except to ornithologists holding a Permit
allowing access once a year when southern giant petrel chicks are being banded. Access to the rest of
Rostand Island is authorised throughout the year to Permit Holders.

The case of the emperor penguin colony
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The significant decrease of emperor penguins by the end of the 1970s seems to have been due to long
weather anomalies between 1976 and 1982 causing a significant decrease in the surface area of the pack
ice. For the last fifteen years, the emperor penguin breeding population has been slightly increasing in
parallel with an increase in pack ice surface area in the Terre Adélie sector. No one, except Permit Holders,
is allowed to approach or to disturb the emperor penguin colony in any manner during the period when
they are present at the breeding grounds, from March to mid-December when the chicks fledge. It is
recommended that the minimum distance between authorised observers and the colony should be 20 m.

The emperor penguin colony is not always at the same site and moves about on the pack ice during winter.
The protection zone for these animals is therefore defined by the sites where birds are present (colony or

groups of individuals), with an additional 40 m buffer zone.

6(iii) Location of structures in the Area

Prévost hut and a shelter are located on Rostand Island. There are no other buildings anywhere else in the

Area.

There is no other protected area within 50 km of the Pointe-Géologie ASPA No. 120.

Table 1. Number of seabird breeding pairs within ASPA No. 120 (count done during the 2010/2011

breeding cycle). The population breeding within the ASPA compared to that of the Cape Geology (PG)
population as a whole is also mentioned (Source: unpublished data CEBC-CNRS on the breeding cycle
2010/2011 except for Wilson’s storm petrels, data Micol & Jouventin 2001%)

Site Emperor Adélie South Polar | Snow petrel | Cape petrel Wilson’s Southern
penguin penguin skua storm petrel | giant petrel
C. Bernard 3360 7 214 238 178
Lamarck 1160 1 38 36 45 --
J. Rostand 3994 7 61 46 35 15-18
Le Mauguen (formerly 3478 15 21 2 72
Alexis Carrel)
Nunatak 1831 1 5 41
Winter pack ice between 2838
islands
ASPA TOTAL 2838 13823 31 369 322 371 15-18
PG TOTAL 2838 32746 67 1066 516 1200 15-18
% ASPA/PG 100 42 46 32 62 31 100

! Micol T. et Jouventin P 2001, Long-term population trends in seven Antarctic seabirds at Pointe
Géologie (Terre Adélie) Polar Biology 24 :175-185.




Table 2. Presence of birds on breeding grounds
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Emperor Adelie South Polar | Snow petrel | Cape petrel Wilson’s Southern
penguin penguin skua storm petrel | giant petrel
First arrival March October October September October November July
First egg laying May November | November | November | November | December October
Last departure Mid- March March March March March April
December

Table 3. Sensitivity to disturbance caused by human beings and changes in populations of the Cape

Geology Archipelago (Sources : unpublished data CEBC-CNRS, Thomas 19867, and Micol & Jouventin
2001 for data on Wilson’s storm petrel)

Emperor Adelie penguin | South Polar | Snow petrel Cape Wilson’s | Southern
penguin skua petrel storm giant petrel
petrel *

Sensitivity 2 High Medium Medium Medium High High High
Trend 1952-1984 Diminishing Stable Stable ? ? ? Diminishing
Trend 1984-2000 Stable Increasing Increasing Stable Stable ? Stable
Trend 2000-2011 . Sllght!y Increasing Increasing Increasing Stable ? Stable

increasing
Trend 1952-2011 Diminishing Increasing Increasing Stable Stable ? Diminishing

7. Permit Conditions

o Entry into the Area is subject to obtaining a Permit issued by an appropriate national authority.

e Permits may be granted to carry out various scientific research, site monitoring or inspection activities,
or one-off logistical operations. For each single entry, permits will authorize the scope of the tasks to
be undertaken, their time-span and the maximum number of people commissioned to enter the Area

(Permit Holders and any accompanying persons who may be needed for professional or safety

reasons).

7(i) Access to and movement within the Area

¢ No helicopters or terrestrial vehicles are authorized within the Area. No overflights over the Area,
either by helicopters or other aircraft are authorized. Access to the Area is only permitted by foot or
by light watercraft (in summer).

e The transit traffic of land vehicles between the Dumont d”Urville station, on Petrel Island, and the Cap
Prudhomme station on the continent, will normally take place in winter, following a straight line
across the pack ice. During the very rare occasions when sea-ice conditions do not allow these transits
to be made safely, a route along the western edge of the [ Bon Docteur [1 Nunatak[] can be permitted
exceptionally, as indicated on Map 2. The vehicles will then follow the distance instructions regarding
emperor penguins as mentioned in Section 6(ii).

% Thomas T., 1986 L’effectif des oiseaux nicheurs de 1’archipel de Pointe Géologie (Terre Adélie) et son
évolution au cours des trente derniéres années. L 'oiseau RIFO 56 :349-368.
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e The movement of authorised persons within the Area shall, in any case, be limited, in order to avoid
unnecessary disturbance to birds, and to ensure that breeding areas or their access are not damaged or
endangered.

7(ii) Activities which are or may be conducted within the Area, including restrictions on time and place
o Compelling scientific activities which cannot be conducted elsewhere.

o Essential management and logistical activities

o Educational and scientific outreach activities (filming, photography, sound recording...)

7(iii) Installation, modification or removal of structures

o No structures are to be erected or scientific equipment installed in the Area except for compelling
scientific reasons or management activities as authorized by an appropriate national authority.

e The possible modification or dismantling of installations currently on Rostand Island can only proceed
after authorisation.

7(iv) Location of field camps

Only safety tents should be erected when security reasons so require it provided all precautions have been
taken in order to avoid damaging or disturbing the fauna.

7(v) Restriction on materials and organisms which may be brought into the Area

e According to the provisions set forth in Annex Il to the Madrid Protocol, no living animals or plant
materials, poultry products, including dried eggs, shall be introduced into the Area.

¢ No chemicals shall be brought into the Area, except chemicals which may be introduced for a
compelling scientific purpose as specified n the Permit. Any chemical introduced shall be removed
from the Area at or before the conclusion of the activity for which the Permit was granted.

o Fuel, food and other materials are not to be stored in the Area, unless required for compelling
purposes connected with the activity for which the Permit has been granted. Such materials are to be
removed when no longer required. Permanent storage is not permitted.

7(vi) The taking of or harmful interference with flora and fauna

e Taking of or harmful interference with native flora and fauna is prohibited except in accordance with a
specific Permit. In the case of authorised taking or interference, the requirements of article 3 of Annex
Il of the Protocol will be used as the minimum standard.

7 (vii) The collection or removal of anything not brought into the Area by the Permit Holder

¢ Collection or removal of anything not brought into the Area by a Permit Holder is prohibited unless
specifically mentioned in the Permit.

e Debris of man-made origin may be removed from the Area and dead or pathological specimens of
fauna or flora cannot be removed unless explicitly mentioned in the Permit.

7(viii) Disposal of waste
e All waste produced must be removed from the Area after each visit.
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7(ix) Measures that may be necessary to ensure that the aims and objectives of the Management Plan can
continue to be met

o Visits to the Area shall be restricted to scientific, logistic and management objectives only.

7(x) Requirements for reports of visits to the Area

Parties should ensure that the principal Holder of each Permit issued submits to the appropriate authority a
report describing the activities undertaken. Such reports, which must be submitted within a maximum of
six months following a visit to the Area, should include, as appropriate, the information identified in the
Visit Report form suggested by SCAR.

Parties should maintain a record of such activities and, in the Annual Exchange of Information, should
provide summary descriptions of activities conducted by persons subject to their jurisdiction, in sufficient
detail to allow evaluation of the effectiveness of the Management Plan. Parties should, wherever possible,
deposit original or copies of such original reports in a publicly accessible archive to maintain a record of
usage, to be taken into consideration both when reviewing the Management Plan and when organizing the
scientific manipulation of the Area.



Management Plan for
Antarctic Specially Protected Area No. 122

ARRIVAL HEIGHTS, HUT POINT PENINSULA, ROSS ISLAND

Introduction

The Arrival Heights Antarctic Specially Protected Area (ASPA) is situated near the south-western extremity of Hut
Point Peninsula, Ross Island, at 77° 49'41.2" S, 166° 40' 2.8" E, with an approximate area 0.73 km?2. The primary
reason for designation of the Area is its value as an electromagnetically ‘quiet’ site for the study of the upper
atmosphere and its close proximity to logistical support. The Area is used for a number of other scientific studies,
including trace gas monitoring, auroral and geomagnetic studies and air quality surveys. As an example, the longevity
and quality of the numerous atmospheric datasets makes the Area of high scientific value. Since its designation in 1975,
numerous projects have been located in or near the Area with a potential to degrade the electromagnetically quiet
conditions at Arrival Heights. The interference generated by these activities appears to have an acceptably low impact
on scientific experiments, although a detailed review of the level of interference is currently being undertaken. The
continued use of the Area is favored by its geographical characteristics, its proximity to logistical support and high costs
associated with relocation. The Area was proposed by the United States of America and adopted through
Recommendation VII1-4 [1975, Site of Special Scientific Interest (SSSI) No. 2]; date of expiry was extended through
Recommendations X-6 (1979), XI1-5 (1983), XI11-7 (1985), and XIV-4 (1987) and Resolution 3 (1996). The Area was
renamed and renumbered through Decision 1 (2002); a revised management plan was provided through Measure 2
(2004). The degradation of electromagnetically ‘quiet’ conditions within the Area was recognized by SCAR
Recommendation XXI11-6 (1994). Minor corrections to the boundaries of the Area have been made to ensure
consistency between the text and the updated and more accurate maps provided in the current management plan.

1. Description of values to be protected

An area at Arrival Heights was originally designated in Recommendation VI11-4 (1975, SSSI No. 2), after a proposal by
the United States of America on the grounds that it was “an electromagnetic and natural ‘quiet site” offering ideal
conditions for the installation of sensitive instruments for recording minute signals associated with upper atmosphere
programs.” For example, electromagnetic recordings have been carried out at Arrival Heights as part of long term
scientific studies, yielding data of outstanding quality because of the unique characteristics of the geographic location
with respect to the geomagnetic field combined with relatively low levels of electromagnetic interference. The
electromagnetically quiet conditions and the longevity of data collection at Arrival Heights make the data obtained of
particularly high scientific value.

In recent years, however, increases in science and support operations associated with Scott Base and McMurdo Station
have raised the levels of locally generated electromagnetic noise at Arrival Heights and it has been recognized that the
electromagnetically ‘quiet’ conditions have to some degree been degraded by these activities, as identified in SCAR
Recommendation XXI11-6 (1994).

Scientific research within the Area appears to operate within an acceptably low level of electromagnetic interference
(EMI) from other activities in the vicinity and the aims and objectives set out in the management plan for Arrival
Heights therefore remain relevant. However, recent site visits and deployment of new instruments have shown that there
is some elevated very-low frequency (VLF) noise in the 50 Hz — 12 kHz range from sources located outside of the Area
(most likely wind turbines installed ~1 km from the Area). There is also evidence of increased VLF noise in the 12 - 50
KHz frequency range, which probably arises inside of the Area from, for example, the electrical power grid
configuration and grounding, and the proliferation of units such as uninterruptable power supplies (UPS). The US and
NZ scientific communities that run projects at Arrival Heights are currently undertaking a detailed analysis of the
possible causes of EMI with the goal of providing practical recommendations for mitigating potential effects.

Notwithstanding these observations, the original geographical characteristics of the site, such as its elevated position
and thus broad viewing horizon, the volcanic crater morphology, and the close proximity to the full logistic support of
nearby McMurdo Station (US) 1.5 km south and Scott Base (NZ) 2.7 km SE, continue to render the Area valuable for
upper atmospheric studies and boundary layer air sampling studies. Moreover, there are scientific, financial and
practical constraints associated with any proposed relocation of the Area and the associated facilities. Thus, the current
preferred option for management is to minimize sources of EMI to the maximum extent practicable, and to monitor
these levels routinely so that any significant threat to the values of the site can be identified and addressed as
appropriate.

Since original designation the site has been used for several other scientific programs that benefit from the restrictions
on access in place within the Area. In particular, the broad viewing horizon and relative isolation from activities (e.g.



vehicle movements, engine exhausts) has been valuable for measurement of trace gases, particularly ozone,
spectroscopic and air particulate investigations, pollution surveys, and auroral and geomagnetic studies. In addition, the
protected status of Arrival Heights has also had the effect of limiting the extent and magnitude of physical disturbance
within the Area. As a result, soils and landscape features are much less disturbed than is the case in the surrounding
areas of Hut Point where station developments have taken place. In particular, sand-wedge polygons are far more
extensive than elsewhere in the Hut Point vicinity, covering an area of approximately 0.5 km?. The relatively
undisturbed nature of the environment at Arrival Heights makes the Area valuable for comparative studies of impacts
associated with station developments, and valuable as a reference against which to consider changes. These additional
values are also important reasons for special protection at Arrival Heights.

The Area continues to be of high scientific value for a variety of high quality and long-term atmospheric data sets that
have been collected at this site. Despite the acknowledged potential for interference from local and surrounding sources,
the long-term data series, the accessibility of the site for year-round observations, its geographical characteristics, and
the high cost of relocation, warrant that the site receive ongoing and strengthened protection. The vulnerability of this
research to disturbance through chemical and noise pollution, in particular electromagnetic interference, is such that this
Area requires continued special protection.

2. Aims and objectives
Management at Arrival Heights aims to:

¢ avoid degradation of, or substantial risk to, the values of the Area by preventing unnecessary human disturbance to
the Area;

¢ allow scientific research in the Area, in particular atmospheric research, while ensuring protection from
incompatible uses and uncontrolled equipment installation that may jeopardize such research;

¢ minimize the possibility of generation of excessive electromagnetic noise interference within the Area through
regulating the types, quantity and use of equipment that can be installed and operated in the Area;

e encourage the consideration of the values of the Area in the management of surrounding activities and land uses, in
particular to monitor the levels, and encourage the minimization of sources of electromagnetic radiation that may
potentially compromise the values of the Area;

¢ allow access for maintenance, upgrade and management of communications and scientific equipment located
within the Area;

o allow visits for management purposes in support of the aims of the management plan; and

o allow visits for education or public awareness purposes associated with the scientific studies being conducted in the
Avrea that cannot be fulfilled elsewhere.

3. Management activities
The following management activities are to be undertaken to protect the values of the Area:

¢ Signs showing the location and boundaries of the Area with clear statements of entry restrictions shall be placed at
appropriate locations at the boundaries of the Area to help avoid inadvertent entry.

¢ Signs showing the location of the Area (stating the special restrictions that apply) shall be displayed prominently,
and a copy of this management plan shall be kept available, in the principal research hut facilities within the Area
and at McMurdo Station and Scott Base.

e  Markers, signs or structures erected within or near the boundary of the Area for scientific or management purposes
shall be secured and maintained in good condition, and removed when no longer necessary.

¢ Visits shall be made as necessary (no less than once every five years) to assess whether the Area continues to serve
the purposes for which it was designated and to ensure management and maintenance measures are adequate.

¢ Electromagnetic noise surveys shall be undertaken within the Area bi-annually to detect equipment faults and to
monitor levels of interference that may have potential to compromise the values of the Area unacceptably, for the
purposes of identification and mitigation of their sources.

¢ Potentially disruptive activities that are planned to be conducted outside of but close to the Area, such as blasting or
drilling, or the operation of transmitters or other equipment with the potential to cause significant electromagnetic
interference within the Area, should be notified in advance to the appropriate representative(s) of national
authorities operating in the region, with a view to coordinating activities and / or undertaking mitigating actions in
order to avoid or minimize disruption to scientific programs.

¢ National Antarctic Programs operating in the region shall appoint an Activity Coordinator who will be responsible
for inter-program consultation regarding all activities within the Area.



¢ National Antarctic Programs operating in the region shall consult together with a view to ensuring the conditions
in this management plan are implemented, and take appropriate measures to detect and enforce compliance where
the conditions are not being followed.

4. Period of designation

Designated for an indefinite period.

5. Maps and photographs

Map 1: Arrival Heights, ASPA No. 122 in relation to Hut Point Peninsula, showing the location of nearby stations
(McMurdo Station, US; and Scott Base, NZ), installations (SuperDARN, satellite receptors and wind turbines) and
routes (roads and recreational trails). Projection Lambert Conformal Conic: Standard parallels: 1st 77° 40'S; 2nd 78°
00'S; Central Meridian: 166° 45' E; Latitude of Origin: 77° 50' S; Spheroid WGS84; Datum McMurdo Sound Geodetic
Control Network. Data sources: Topography: contours (10 m interval) derived from digital orthophoto and DEM from
aerial imagery (Nov 1993); Permanent ice extent digitized from orthorectified Quickbird satellite image (15 Oct 05)
(Imagery © 2005 Digital Globe, provided through the NGA Commercial Imagery Program); Infrastructure: station
layout CAD data USAP (Feb 09 / Mar 11), ERA (Nov 09) and USAP (Jan 11) field survey; Recreational trails PGC
field survey (Jan 09 / Jan 11).

Inset 1: The location of Ross Island in the Ross Sea. Inset 2: The location of Map 1 on Ross Island and key topographic
features.

Map 2: Arrival Heights, ASPA No. 122 topographic map, showing protected area boundaries, site facilities, nearby
installations (SuperDARN, satellite receptors) and routes (access roads and recreational trails). Projection details and
data sources are the same as for Map 1.

6. Description of the Area
6(i) Geographical coordinates, boundary markers and natural features

Boundaries and coordinates

Arrival Heights (77° 49' 41.2" S, 166° 40' 2.8" E; Area: 0.73 km?) is a small range of low hills located near the
southwestern extremity of Hut Point Peninsula, Ross Island. Hut Point Peninsula is composed of a series of volcanic
craters extending from Mount Erebus, two of which, namely First Crater and Second Crater, respectively form part of
the southern and northern boundaries of the Area. The Area is predominantly ice-free and elevations range from 150 m
to a maximum of 280 m at Second Crater. Arrival Heights is located approximately 1.5 km north of McMurdo Station
and 2.7 km northwest of Scott Base. The Area has a broad viewing horizon and is comparatively isolated from activities
at McMurdo Station and Scott Base, with the majority of McMurdo Station being hidden from view.

The southeastern boundary corner of the Area is defined by Trig T510 No.2, the center of which is located at 77° 50
08.4" S, 166° 40' 16.4" E at an elevation of 157.3 m. Trig T510 No.2 replaced, and is 0.7 m from, the former boundary
survey marker (T510) which no longer exists. The replacement T510 No.2 marker is an iron rod (painted orange)
installed into the ground approximately 7.3 m west of the access road to Arrival Heights, and is surrounded by a small
circle of rocks. The boundary of the Area extends from Trig T510 No.2 in a straight line 656.0 m northwest over First
Crater to a point located at 77° 49'53.8" S, 166° 39' 03.9" E at 150 m elevation. The boundary thence follows the 150 m
contour northward for 1186 m to a point (77° 49' 18.6" S, 166° 39' 56.1" E) due west of the northern rim of Second
Crater. The boundary thence extends 398 m due east to Second Crater, and around the crater rim to a US Hydrographic
Survey marker (a stamped brass disk) which is installed near ground level at 77° 49'23.4" S, 166° 40' 59.0" E and 282
m elevation, forming the northeastern boundary of the Area. The boundary thence extends from the US Hydrographic
Survey marker southward for 1423 m in a straight line directly to Trig T510 No.2.

Geology, geomorphology and soils

Hut Point Peninsula is 20 km long and is formed by a line of craters that extend south from the flanks of Mt. Erebus
(Kyle 1981). The basaltic rocks of Hut Point Peninsula constitute part of the Erebus volcanic province and the dominant
rock types are alkali basanite lavas and pyroclastics, with small amounts of phonolite and occasional outcrops of
intermediate lavas (Kyle 1981). Aeromagnetic data and magnetic models indicate that the magnetic volcanic rocks
underlying Hut Point Peninsula are likely to be <2 km in thickness (Behrendt et al. 1996) and dating studies suggest
that the majority of basaltic rocks are younger than ~ 750 ka (Tauxe et al. 2004).

The soils at Arrival Heights consist mostly of volcanic scoria deposited from the eruptions of Mount Erebus, with
particle size ranging from silt to boulders. The thickness of surface deposits ranges from a few centimetres to tens of
metres, with permafrost underlying the active layer (Stefano, 1992). Surface material at Arrival Heights also includes
magma flows from Mount Erebus, which have been weathered and reworked over time. Sand-wedge polygons cover an



area of approximately 0.5 km? at Arrival Heights and, because physical disturbance has been limited by the protected
status of the Area, are far more extensive than elsewhere in the southern Hut Point Peninsula vicinity (Klein et al. 2004).

Climate

Arrival Heights is exposed to frequent strong winds and conditions are generally colder and windier than at nearby
McMurdo Station and Scott Base (Mazzera et al. 2001). During the period February 1999 to April 2009, the maximum
temperature recorded within the Area was 7.1°C (30 Dec 2001) and the minimum was -49.8°C (21 July 2004). During
this period, December was the warmest month, with mean monthly air temperatures of -5.1°C, and August was the
coolest month, averaging —28.8°C (data sourced from National Institute of Water and Atmospheric Research, New
Zealand, http://www.niwa.cri.nz, 21 May 2009).

The mean annual wind speed recorded at Arrival Heights between 1999 and 2009 was 6.96 ms-1, with June and
September being the windiest months (data sourced from National Institute of Water and Atmospheric Research, New
Zealand, http://www.niwa.cri.nz, 21 May 2009). The highest recorded gust at Arrival Heights between 1999-2011 was
51 m/s (~184 km/h) on 16 May 2004. The prevailing wind direction at Arrival Heights is north-easterly, as southern air
masses are deflected by the surrounding topography (Sinclair 1988). Hut Point Peninsula lies at the confluence of three
dissimilar air masses, predisposing the area to rapid onset of severe weather (Monaghan et al. 2005).

Scientific research

Numerous long-term scientific investigations are conducted at Arrival Heights, with the majority of research focusing
on the earth’s atmosphere and magnetosphere. Research areas include extremely low and very low radio frequencies,
auroral events, geomagnetic storms, meteorological phenomena and variations in trace gas levels, particularly ozone.
The Area has good access and logistical support from nearby McMurdo Station and Scott Base, which helps to facilitate
research within the Area.

The extremely-low-frequency and very-low-frequency (ELF/VVLF) data have been continuously collected at Arrival
Heights since the austral summer of 1984-1985 (Fraser-Smith et al. 1991). The ELF/VLF noise data are unique in both
length and continuity for the Antarctic and were recorded concurrently with ELF/VLF data at Stanford University,
allowing for comparison between polar and mid-latitude time series. The lack of electromagnetic interference and
remote location of Arrival Heights allow researchers to measure background ELF/VLF noise spectra and weak ELF
signals, such as Schumann resonances, which are associated changes in the magnetosphere and ionosphere (Fullekrug &
Fraser-Smith 1996). ELF/VLF and Schumann resonance data collected within the Area have been studied in relation to
fluctuations in sun spots, solar particle precipitation events, and planetary-scale meteorological phenomenon (Anyamba
et al. 2000; Schlegel & Fullekrug 1999; Fraser-Smith & Turtle 1993). Furthermore, ELF data have been used as a proxy
measure of global cloud-to-ground lightning activity and thunderstorm activity (Fillekrug et al. 1999) and VLF data
provide input to global networks which monitor lightning activity and conditions in the ionosphere (Clilverd et al. 2009;
Rodger et al. 2009). High quality electromagnetic data from Arrival Heights has enabled determination of an upper
limit for the photon rest mass of ~10°2 kg (Fiillerkrug 2004) based on detection of minute global ionospheric reflection
height measurements (Fullerkrug et al. 2002), and it has also provided a critical link between lightning at mid- and
tropical latitudes and surface temperature variations in moderate and tropical climates (Fullerkrug & Fraser-Smith
1997). Recent research has developed novel measurement technologies with a sensitivity of pV/m over the broad
frequency range from ~4 Hz to ~400 kHz (Fullerkrug 2010), which has promising scientific potential requiring
conditions of electromagnetic quiescence such as are present at Arrival Heights.

The southerly location of Arrival Heights results in several weeks of total darkness during the austral winter, allowing
low intensity auroral events and dayside emissions to be observed (Wright et al. 1998). Data recorded at Arrival

Heights have been used to track the motion of polar cap arcs, a form of polar aurora, and results have been related to
solar wind and interplanetary magnetic field conditions. Auroral observations made at Arrival Heights by researchers
for the University of Washington have also been used to calculate the velocity and temperature of high altitude winds
by analyzing the Doppler shift of auroral light emissions. In addition to auroral research, optical data collected within
the Area have been used to monitor the response of the thermosphere to geomagnetic storms (Hernandez & Roble 2003)
and medium frequency radar has been used to measure middle atmospheric (70-100 km) wind velocities (McDonald et
al. 2007).

A range of trace gas species are measured at Arrival Heights, including ozone, bromine, methane, nitrogen oxides,
hydrogen chloride and carbon monoxide, with records commencing as early as 1982 (Connor et al. 2005). Arrival
Heights represents a key site in the Network of the Detection of Atmospheric Composition (NDACC), with data being
used to monitor changes in the stratosphere, including long-term evolution of the ozone layer and changes in overall
atmospheric composition. Ozone levels have been recorded at Arrival Heights since 1988 and are used to monitor both
long-term and seasonal variations in ozone (Oltmans et al. 2008; Nichol et al. 1991), as well as in estimations of
Antarctic ozone loss (Kuttippurath et al. 2010). In addition to longer-term trends, sudden and substantial ozone
depletion events have been recorded during spring-time at Arrival Heights, which occur over a period of hours and
thought to result from the release of bromine compounds from sea salt (Riedel et al. 2006; Hay et al. 2007).
Tropospheric bromine levels have been continuously recorded since 1995 within the Area and have been studied in



relation to ozone depletion, stratospheric warming and changes in the polar vortex, as well as being used in validation of
satellite measurements (Schofield et al. 2006). Nitrogen oxide (NO,) data collected at Arrival Heights have also been
used to investigate variations in ozone levels and results show substantial variations in NO, at daily to interannual
timescales, potentially resulting from changes in atmospheric circulation, temperature and chemical forcing (Struthers et
al. 2004, Wood et al., 2004). In addition, ground-based Fourier transform spectroscopy has been used at Arrival Heights
to monitor atmospheric carbonyl sulfide levels and to record HCL fluxes from Mount Erebus (Deutscher et al. 2006;
Keys et al. 1998).

Vegetation

Lichens at Arrival Heights were surveyed in 1957 by C.W. Dodge and G.E. Baker, with species recorded including:
Buellia alboradians, B. frigida, B. grisea, B. pernigra, Caloplaca citrine, Candelariella flava, Lecanora expectans, L.
fuscobrunnea, Lecidella siplei, Parmelia griseola, P. leucoblephara and Physcia caesia. Moss species recorded at
Arrival Heights include Sarconeurum glaciale and Syntrichia sarconeurum (BAS Plant Database, 2009), with S.
glaciale documented within drainage channels and disused vehicle tracks (Skotnicki et al. 1999).

Human activities and impact

The Arrival Heights facilities are used year-round by personnel from McMurdo Station (US) and Scott Base (NZ). In
addition to two laboratory buildings, numerous antenna arrays, aerials, communications equipment, and scientific
instruments are located throughout the Area, along with associated cabling.

The scientific instruments used for atmospheric research in the Area are sensitive to electromagnetic noise and
interference, with potential local noise sources including VLF radio transmissions, powerlines, vehicle emission
systems and also laboratory equipment. Noise sources generated outside of the Area that may also affect
electromagnetic conditions at Arrival Heights include radio communications, entertainment broadcast systems, ship,
aircraft, or satellite radio transmissions, or aircraft surveillance radars. A site visit report from 2006 suggested that
levels of interference at that time were acceptably low, despite activities operating out of McMurdo Station and Scott
Base. In order to provide some degree of protection from local radio transmissions and station noise, some of the VLF
antennas at Arrival Heights are located within Second Crater.

Unauthorised access to the Area, both by vehicle and on foot, is thought to have resulted in damage to cabling and
scientific instruments, although the extent of damage and impact upon scientific results is unknown. A camera was
installed at the USAP building in early 2010 to monitor traffic entering the Area via the road leading to the laboratories.

Recent installations within and close to the Area include an FE-Boltzmann LiDAR in the New Zealand Arrival Heights
Research Laboratory in 2010, the Super Dual Auroral RADAR Network (SuperDARN) Antenna Array (2009-10) and
two satellite earth station receptors (Map 2). The SuperDARN Antenna Array transmits at low frequencies (8 — 20
MHz), with the main transmission direction to the southwest of the Area, and its location was selected in part to
minimize interference with experiments at Arrival Heights. Two satellite earth station receptors (Joint Polar Satellite
System (JPSS) and MG2) are located nearby. One of the receptors has the ability to transmit (frequency range 2025 —
2120 Hz) and measures have been taken to ensure that any irradiation of the Area is minimal.

Three wind turbines were constructed approximately 1.5 km east of the Area and close to Crater Hill during austral
summer 2009-10 (Map 1). EMI emissions from the turbines should comply with accepted standards for electrical
machinery and utilities. However, EMI originating from the new wind turbines has been detected in very low frequency
datasets at Arrival Heights, with potential sources of EMI including turbine transformers, generators and power lines.

A detailed analysis of EMI is currently being carried out, with particular attention being paid to determining possible
impacts arising from operation of the nearby wind turbines and the LIDAR and power systems installed in laboratories
within the Area. Results are anticipated in late 2011.

Air quality monitoring has been regularly carried out at Arrival Heights since 1992 and recent studies suggest that air
quality has been reduced, most likely due to emissions originating from McMurdo or Scott Base (Mazzera et al. 2001),
for example from construction and vehicle operations. Investigations found that air quality samples contained higher
concentrations of pollution derived species (EC, SO2, Pb, Zn) and PM10 (particles with aerodynamic diameters less
than 10 um) aerosols than other coastal and Antarctic sites.

6(ii) Access to the Area

Access to the Area may be made over land by vehicle or on foot. The access road to the Area enters at the south-east
and extends to the research laboratories. Several vehicle trails are present within the Area and run from the Satellite
Earth Station in First Crater to the foot of Second Crater. Pedestrian access may be made from the access road.

Access by air and overflight of the Area are prohibited, except when specifically authorized by permit, in which case
the appropriate authority supporting research programs within the Area must be notified prior to entry.



6(iii) Restricted and managed zones within the Area

None.

6(iv) Structures within and near the Area

Both the New Zealand and United States programs have research and living facilities within the Area. New Zealand
opened a new research laboratory at Arrival Heights on 20 January 2007, replacing an old building which has been
removed from the Area. The US maintains one laboratory within the Area. A range of antenna arrays and aerials
designed to meet scientific needs are located throughout the Area (Map 2), and a new VLF antenna was installed at
Arrival Heights during December 2008. A Satellite Earth Station (SES) is located several meters inside the boundary of
the Area on First Crater (Map 2).

The SuperDARN Antenna Array is located approximately 270 m SW of the Area, while two satellite earth station
receptors are installed approximately 150 m SW of the Area (Map 2).

6(v) Location of other protected areas within close proximity of the Area

The nearest protected areas to Arrival Heights are on Ross Island: Cape Evans (ASPA No. 155) is the closest at 22 km
north; Backdoor Bay (ASPA No. 157) is 32 km north, Cape Royds (ASPA No. 121) is 35 km NNW,; Tramway Ridge
(ASPA No. 130) near the summit of Mt. Erebus is 40 km north; Lewis Bay (ASPA No. 156) the site of the 1979 DC-10
passenger aircraft crash is 50 km NE; New College Valley (ASPA No. 116) is 65 km north at Cape Bird; and Cape
Crozier (ASPA No. 124) is 70 km to the NE. NW White Island (ASPA No. 137) is 35 km to the south across the Ross
Ice Shelf. Antarctic Specially Managed Area No. 2 McMurdo Dry Valleys is located approximately 50 km to the west
of the Area.

7. Permit conditions

Entry into the Area is prohibited except in accordance with a permit issued by an appropriate national authority.
Conditions for issuing a permit to enter the Area are that:

e itisissued only for scientific study of the atmosphere and magnetosphere, or for other scientific purposes that
cannot be served elsewhere; or

e itisissued for operation, management and maintenance of science support facilities (including safe operations), on
the condition that movement within the Area be restricted to that necessary to access those facilities; or

e itisissued for educational or public awareness activities that cannot be fulfilled elsewhere and which are associated
with the scientific studies being conducted in the Area, on the condition that visitors are accompanied by permitted
personnel responsible for the facilities visited; or

e itisissued for essential management purposes consistent with plan objectives such as inspection or review;
¢ the actions permitted will not jeopardize the scientific or educational values of the Area;

e any management activities are in support of the objectives of the Management Plan;

¢ the actions permitted are in accordance with the Management Plan;

¢ the Permit, or a copy, shall be carried within the Area;

e avisit report shall be supplied to the authority or authorities named in the Permit;

e permits shall be valid for a stated period.

7(i) Access to and movement within the Area

Access to the Area is permitted by vehicle and on foot. Landing of aircraft and overflight within the Area is prohibited
unless specifically authorized by permit. Prior written notification must be given to the appropriate authority or
authorities supporting scientific research being conducted in the Area at the time of the proposed aircraft activity. The
location and timing of the aircraft activity should be coordinated as appropriate in order to avoid or minimize disruption
to scientific programs.

Vehicle and pedestrian traffic should be kept to the minimum necessary to fulfil the objectives of permitted activities
and every reasonable effort should be made to minimize potential impacts on scientific research: e.g. personnel entering
the Area by vehicle should coordinate travel so vehicle use is kept to a minimum.

Vehicles shall keep to the established vehicle tracks as shown on Map 2, unless specifically authorized by permit
otherwise. Pedestrians should also keep to established tracks wherever possible. Care should be taken to avoid cables
and other instruments when moving around the Area, as they are susceptible to damage from both foot and vehicle
traffic. During hours of darkness, vehicle headlights should be switched off when approaching the facilities, in order to
prevent damage to light-sensitive instruments within the Area.



7(ii) Activities that are or may be conducted in the Area, including restrictions on time or place
Activities that may be conducted within the Area include:

¢ scientific research that will not jeopardize the scientific values of the Area;
¢ essential management activities, including the installation of new facilities to support scientific research;

e Activities with educational aims (such as documentary reporting (photographic, audio or written) or the production
of educational resources or services) that cannot be served elsewhere;

¢ use of hand-held and vehicle radios by visitors entering the Area is allowed; however, their use should be
minimized and shall be restricted to communications for scientific, management or safety purposes;

¢ surveys of electromagnetic noise to help ensure that scientific research is not significantly compromised.

7(iii) Installation, modification or removal of structures
¢ No structures are to be erected within the Area except as specified in a permit.

e  All structures, scientific equipment or markers installed within the Area, outside of research hut facilities, must be
authorized by permit and clearly identified by country, name of the principal investigator and year of installation.
Removal of such structures, equipment or markers upon expiration of the permit shall be the responsibility of the
authority which granted the original permit, and shall be a condition of the permit.

¢ Installation (including site selection), maintenance, modification or removal of structures shall be undertaken in a
manner that minimizes environmental disturbance and installations should not jeopardize the values of the Area,
particularly the electromagnetically ‘quiet’ conditions. Installations should be made of materials that pose minimal
risk of environmental contamination of the Area. The time period for removal of equipment shall be specified in
the permit.

¢ No new Radio Frequency (RF) transmitting equipment other than low power transceivers for essential local
communications may be installed within the Area. Electromagnetic radiation produced by equipment introduced to
the Area shall not have significant adverse effects on any on-going investigations unless specifically authorized.
Precautions shall be taken to ensure that electrical equipment used within the Area is adequately shielded to keep
electromagnetic noise to a minimum.

¢ Installation or modification of structures or equipment within the Area is subject to an assessment of the likely
impacts of the proposed installations or modifications on the values of the Area, as required according to national
procedures. Details of proposals and the accompanying assessment of impacts shall, in addition to any other
procedures that may be required by appropriate authorities, be submitted by investigators to the activity coordinator
for their national program, who will exchange documents received with other activity coordinators for the Area.
Activity coordinators will assess the proposals in consultation with national program managers and relevant
investigators for the potential impacts on the scientific or natural environmental values of the Area. Activity
coordinators shall confer with each other and make recommendations (to proceed as proposed, to proceed with
revisions, to trial for further assessment, or not to proceed) to their national program within 60 days of receiving a
proposal. National programs shall be responsible for notifying investigators whether or not they may proceed with
their proposals and under what conditions.

¢ The planning, installation or modification of nearby structures or equipment outside the Area that emit EMR should
take into account their potential to affect the values of the Area.

7(iv) Location of field camps

Camping within the Area is prohibited. Overnight visits are permitted in buildings equipped for such purposes.

7(v) Restrictions on materials and organisms that can be brought into the Area

There are no specific restrictions on materials and organisms that can be brought into the Area.

7(vi) Taking or harmful interference with native flora or fauna

Taking or harmful interference with native flora and fauna is prohibited, except in accordance with a separate permit
issued by the appropriate national authority specifically for that purpose under Article 3 of Annex Il to the Protocol.

7(vii) Collection or removal of anything not brought into the Area by the permit holder

o Material may be collected or removed from the Area only in accordance with a permit and should be
limited to the minimum necessary to meet scientific or management needs.

o Material of human origin likely to compromise the values of the Area, which was not brought into the
Area by the permit holder or otherwise authorized, may be removed from any part of the Area unless the



impact of removal is likely to be greater than leaving the material in situ. If this is the case the
appropriate authority should be notified.

e The appropriate national authority should be notified of any items removed from the Area that were not introduced
by the permit holder.

7(viii) Disposal of waste

All wastes, including human wastes, shall be removed from the Area.

7(ix) Measures that are necessary to ensure that the aims and objectives of the management plan can continue to be met

1) Permits may be granted to enter the Area to carry out scientific monitoring and site inspection activities, which may
involve the collection of data for analysis or review, or for protective measures.

2) Any specific sites of long-term monitoring shall be appropriately marked.

3) Electromagnetic bands of particular scientific interest and that warrant special protection from interference should
be identified by parties active within the Area. As far as practically possible, the generation of electromagnetic
noise should be limited to frequencies outside of these bands.

4) The intentional generation of electromagnetic noise within the Area is prohibited, apart from within agreed
frequency bands and power levels or in accordance with a permit.

7(x) Requirements for reports

e Parties should ensure that the principal holder for each permit issued submits to the appropriate authority a report
describing the activities undertaken. Such reports should include, as appropriate, the information identified in the
Visit Report Form contained in Appendix 4 of Resolution 2 (1998)(CEP I).

¢ Parties should maintain a record of such activities and, in the annual Exchange of Information, should provide
summary descriptions of activities conducted by persons subject to their jurisdiction, which should be in sufficient
detail to allow evaluation of the effectiveness of the Management Plan. Parties should, wherever possible, deposit
originals or copies of such original reports in a publicly accessible archive to maintain a record of usage, to be used
both for review of the management plan and in organizing the scientific use of the Area.

e The appropriate authority should be notified of any activities / measures undertaken, and / or of any materials
released and not removed, that were not included in the authorized permit. All spills shall be reported to the
appropriate authority.
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Management Plan for
Antarctic Specially Protected Area No. 126
BYERS PENINSULA, LIVINGSTON ISLAND,

SOUTH SHETLAND ISLANDS

Introduction

The primary reason for the designation of Byers Peninsula (latitude 62°34'35" S, longitude 61°13'07" W),
Livingston Island, South Shetland Islands, as an Antarctic Specially Protected Area (ASPA) is to protect the
terrestrial and lacustrine habitats within the Area.

Byers Peninsula was originally designated as Specially Protected Area (SPA) No. 10 through
Recommendation 1VV-10 in 1966. This area included the ice-free ground west of the western margin of the
permanent ice sheet on Livingston Island, below Rotch Dome, as well as Window Island about 500 m off the
northwest coast and five small ice-free areas on the south coast immediately to the east of Byers Peninsula.
Values protected under the original designation included the diversity of plant and animal life, many
invertebrates, a substantial population of southern elephant seals (Mirounga leonina), small colonies of
Antarctic fur seals (Arctocephalus gazella), and the outstanding scientific values associated with such a large
variety of plants and animals within a relatively small area.

Designation as an SPA was terminated through Recommendation V111-2 and redesignation as a Site of
Special Scientific Interest (SSSI) was made through Recommendation VI11-4 (1975, SSSI No. 6). The new
designation as an SSSI more specifically sought to protect four smaller ice-free sites on the peninsula of
Jurassic and Cretaceous sedimentary and fossiliferous strata, considered of outstanding scientific value for
study of the former link between Antarctica and other southern continents. Following a proposal by Chile
and the United Kingdom, the SSSI was subsequently extended through Recommendation XV1-5 (1991) to
include boundaries similar to those of the original SPA: i.e. the entire ice-free ground of Byers Peninsula
west of the margin of the permanent Livingston Island ice sheet, including the littoral zone, but excluding
Window Island and the five southern coastal sites originally included, as well as excluding all offshore islets
and rocks. Recommendation XVI1-5 noted that in addition to the special geological value, the Area was also
of considerable biological and archaeological importance.

While the particular status of designation and boundaries have changed from time to time, Byers Peninsula
has in effect been under special protection for most of the modern era of scientific activity in the region.
Recent activities within the Area have been almost exclusively for scientific research. Most visits and
sampling within the Area, since original designation in 1966, have been subject to Permit conditions, and
some areas (e.g. Ray Promontory) have been rarely visited. During the International Polar Year, Byers
Peninsula was established as an ‘International Antarctic Reference Site for Terrestrial, Freshwater and
Coastal Ecosystems’ (Quesada et al 2009). During this period baseline data relating to terrestrial, limnetic
and coastal ecosystems was established, including permafrost characteristics, geomorphology, vegetation
extent, limnetic diversity and functioning, marine mammal and bird diversity, microbiology, and coastal
marine invertebrate diversity. The archaeological values of Byers Peninsula have been described as unique
in possessing the greatest concentration of historical sites in Antarctica, namely the remains of refuges,
together with contemporary artefacts and shipwrecks of early nineteenth century sealing expeditions (see
Map 2).

Byers Peninsula makes a substantial contribution to the Antarctic protected areas system as it (a) contains a
particularly wide diversity of species, (b) is distinct from other areas due to its numerous lakes, freshwater
ponds and streams, (c) is of great ecological importance and represents the most significant limnological site
in the region, (d) is vulnerable to human interference, in particular, due to the oligotrophic nature of the lakes



which are highly sensitive to pollution and (e) is of great scientific interest across a range of disciplines.
While some of these quality criteria are represented in other ASPASs in the region, Byers Peninsula is unique
in possessing a high number of different criteria within one area. While Byers Peninsula is protected
primarily for its outstanding environmental values (specifically its biological diversity and terrestrial and
lake ecosystems) the Area contains a combination of other values including scientific (i.e. for terrestrial
biology, limnology, ornithology, palaeolimnology, geomorphology and geology), historic (artefacts and
refuge remains of early sealers), wilderness (e.g. Ray Promontory) and on-going scientific values that may
benefit from the Area’s protection.

The ice-free ground of Byers Peninsula is surrounded on three sides by ocean and the Rotch Dome glacier to
the east. The Area has been designated to protect values found within the ice-free ground on Byers
Peninsula. To fulfil this objective a portion of Rotch Dome has been included within the ASPA to ensure
newly exposed ice-free ground, (resulting from any retreat of Rotch Dome), will be within the boundaries of
the ASPA. In addition, the northwestern Rotch Dome including adjacent de-glaciated ground and Ray
Promontory have been designated as restricted zones to allow microbiological studies that required higher
quarantine standards than considered necessary within the rest of the Area. The Area (84.7 km?) is
considered to be of sufficient size to provide adequate protection of the values described below.

1. Description of values to be protected

The Management Plan attached to Measure 1 (2002) noted values considered important as reasons for special
protection of the Area. The values recorded in the original Management Plans are reaffirmed. These values
are set out as follows:

e The described terrestrial flora and fauna is of exceptional diversity, with one of the broadest
representations of species known in the maritime Antarctic. For example, sparse but diverse flora of
calcicolous and calcifuge plants and cyanobacteria are associated with the lavas and basalts, respectively,
and several rare cryptogams and the two native vascular plants (Deschampsia antarctica and
Colobanthus quitensis) occur at several sites.

o With over 60 lakes, numerous freshwater pools and a great variety of often extensive streams, it is the
most significant limnological site in the South Shetland Islands — and perhaps the Antarctica Peninsula
region — and also one which has not been subjected to significant levels of human disturbance.

e Parochlus steinenii (the only native winged insect in Antarctica) is of limited distribution in the South
Shetland Islands. The only other native dipteral, the wingless midge Belgica antarctica, has a very
restricted distribution on the Antarctic Peninsula. Both species are abundant at several of the lakes and
pools on Byers Peninsula.

¢ Unusually extensive cyanobacterial mats dominated by Phormidium sp.and other species, particularly on
the upper levels of the central Byers Peninsula plateau, are the best examples so far described in the
maritime Antarctic.

o The breeding avifauna within the Area is diverse, including two species of penguin [chinstrap
(Pygoscelis antarctica) and gentoo (P. papua)], Antarctic tern (Sterna vittata), Wilson's storm petrels
(Oceanites oceanicus), cape petrels (Daption capense), kelp gulls (Larus dominicanus), southern giant
petrels (Macronectes giganteus), black-bellied storm petrels (Fregetta tropica), blue-eyed cormorants
(Phalacrocorax atriceps), brown skuas (Catharacta loennbergi), and sheathbills (Chionis alba).

o The lakes and their sediments constitute one of the most important archives for study of the Holocene
palaeoenvironment in the Antarctic Peninsula region, as well as for establishing a regional Holocene
tephrachronology.

o  Well-preserved sub-fossil whale bones are present in raised beaches, which are important for
radiocarbon dating of beach deposits.

e The ice-free sites on the peninsula with exposed Jurassic and Cretaceous sedimentary and fossiliferous
strata, are considered of outstanding scientific value for study of the former link between Antarctica and
other southern continents.

2. Aims and objectives

Management at Byers Peninsula aims to:



¢ avoid degradation of, or substantial risk to, the values of the Area by preventing unnecessary human
disturbance;

¢ allow scientific research on the terrestrial and lacustrine ecosystems, marine mammals, avifauna, coastal
ecosystems and geology;

¢ allow other scientific research within the Area provided it is for compelling reasons which cannot be
served elsewhere;

¢ allow archaeological research and measures for artefact protection, while protecting historic artefacts
present within the Area from unnecessary destruction, disturbance, or removal;

e prevent or minimise the introduction to the Area of alien plants, animals and microbes;

¢ minimise the possibility of the introduction of pathogens which may cause disease in fauna within the
Area; and

o allow visits for management purposes in support of the aims of the management plan.

3. Management activities
The following management activities shall be undertaken to protect the values of the Area:

¢ A map showing the location of the Area and stating the special restrictions that apply, shall be displayed
prominently at Base Juan Carlos | (Spain) and St. Kliment Ochridski Station (Bulgaria) on Hurd
Peninsula, where copies of this management plan shall be made available.

o Markers, signs, fences or other structures erected within the Area for scientific or management purposes
shall be secured and maintained in good condition.

¢ Visits shall be made as necessary to assess whether the Area continues to serve the purposes for which it
was designated and to ensure management and maintenance measures are adequate.

Byers Peninsula has been described as extremely sensitive to human impact (Tejedo et al 2009). The Area
was designated as an ASPA to protect a diverse range of values present within the Area. As a result, it
attracts scientists (representing a diverse range of disciplines) and archaeologists from a number of Treaty
nations. The high number of people present in the Area at peak times (mid-summer) means there is potential
for the environmental values of the area to be negatively impacted upon by human activities, for example by
potentially increasing (i) the size and number of camping location, (ii) the trampling of vegetation, (iii) the
disturbance of native wildlife (iv) the generation of waste and (v) the need for fuel storage. Consequently,
when making plans for field work within the Area, Parties are strongly encouraged to liaise with other
nations likely to be operating in the Area that season and co-ordinate activities to keep environmental
impacts to an absolute minimum (e.g. fewer than c. 12 people in the Area at any one time). As a minimum
standard, the cumulative environmental impact created by all Treaty nations operating in the Area in any one
season should be less than minor or transitory.

All Parties are strongly encouraged to use the established International Field Camp (located on South
Beaches, 62°39'49.7" S, 61°05'59.8' W), to reduce the creation of new camping sites that would increase
levels of human impacts within the Area. Two melon huts are found within the camp (one set up for
scientific research, the other for domestic activities; both huts are managed by Spain). The melon huts are
available to all Treaty Parties, should they wish to use them. Parties should liaise with Spain to co-ordinate
access to the melon huts.

4, Period of designation

Designated for an indefinite period.

5. Maps and photographs

Map 1: Byers Peninsula ASPA No. 126 in relation to the South Shetland Islands, showing the location of
Base Juan Carlos | (Spain) and St. Kliment Ochridski Station (Bulgaria), and showing the location of
protected areas within 75 km of the Area. Inset: the location of Livingston Island along the Antarctica
Peninsula.



Map 2: Byers Peninsula ASPA No. 126 topographic map. Map specifications: Projection UTM Zone 20S;
Spheroid: WGS 1984; Datum: Mean Sea Level. Horizontal accuracy of control: +0.05 m. Vertical contour
interval 50 m.

6. Description of the Area

6(i) Geographical coordinates, boundary markers and natural features

BOUNDARIES
The Area encompasses:

e Byers Peninsula and all ice-free ground and ice sheet west of longitude 60°53°45°” W, including Clark
Nunatak and Rowe Point;

¢ the near-shore marine environment extending 10 m offshore from the low tide water line; and

¢ Demon Island and Sprite Island, adjacent to the southern shoreline of Devils Point, but excluding all
other offshore islets, including Rugged Island, and rocks (Map 2).

The linear eastern boundary follows longitude 60°53°45°” W to ensure newly exposed ice-free ground
resulting from the retreat of Rotch Dome, which may contain scientifically useful opportunities and new
habitats for colonization studies, will be within the boundaries of the ASPA.

No boundary markers are in place.

GENERAL DESCRIPTION

Byers Peninsula (between latitudes 62°34'35" and 62°40'35" S and longitudes 60°53°45”"" and 61°13'07" W,
84.7 km?) is situated at the west end of Livingston Island, the second-largest of the South Shetland Islands
(Map 1). The ice-free area on the peninsula has a central west-east extent of about 9 km and a NW-SE
extent of 18.2 km, and is the largest ice-free area in the South Shetland Islands. The peninsula is generally of
low, gently rolling relief, although there are a number of prominent hills ranging in altitude between 80 —
265 m (Map 2). The interior is dominated by a series of extensive platforms at altitudes of up to 105 m,
interrupted by isolated volcanic plugs such as Chester Cone (188 m) and Negro Hill (143 m) (Thomson and
Lopez-Martinez 1996). There is an abundance of rounded, flat landforms resulting from marine, glacial and
periglacial erosional processes. The most rugged terrain occurs on Ray Promontory, a ridge forming the
northwest-trending axis of the roughly “Y’-shaped peninsula. Precipitous cliffs surround the coastline at the
northern end of Ray Promontory with Start Hill (265 m) at the NW extremity being the highest point on the
peninsula.

The coast of Byers Peninsula has a total length of 71 km (Map 2). Although of generally low relief, the coast
is irregular and often rugged, with numerous headlands, cliffs, offshore islets, rocks and shoals. Byers
Peninsula is also notable for its broad beaches, prominent features on all three coasts (Robbery Beaches in
the north, President Beaches in the west, and South Beaches). The South Beaches are the most extensive;
extending 12 km along the coast and up to almost 0.9 km in width, these are the largest in the South Shetland
Islands (Thomson and L6pez-Martinez 1996). For a detailed description of the geology and biology of the
Area see Annex 1.

Resolution 3 (2008) recommended that the “Environmental Domains Analysis for the Antarctic Continent”,
be used as a dynamic model for the identification of Antarctic Specially Protected Areas within the
systematic environmental-geographical framework referred to in Article 3(2) of Annex V of the Protocol.
Using this model, Byers Peninsula is predominantly Environment Domain G (Antarctic Peninsula off-shore
islands geologic), which is described as “a very small terrestrial environment focused around the Antarctic
Peninsula and associated offshore islands such as Deception Island. At 966 km? it is by far the smallest
environment within the classification. The environment consists entirely of ice-free land cover and contains a
combination of three geological units - sedimentary (2%), intrusive (24%), and volcanic (28%). Climatically
the environment is the warmest in the classification with an average air temperature of only -3.29°C, has the
smallest seasonal range at -8.82°C, and receives the highest level of solar radiation at 10.64 MJ/m2/day.
The average wind speed within the environment is moderate, at 13.86 m/sec. The environment is moderately



sloping with an average slope of 13.41°. Well-known locations the environment covers include parts of ice
free areas on South Shetland Islands such as Fildes Peninsula on King George Island, and small points on
the Antarctic Peninsula along Davis Coast’. The scarcity of Environment G, relative to the other
environmental domain areas, means that substantial efforts have been made to conserve the values found
within this environment type elsewhere: other protected areas containing Domain G include ASPAs 109, 111,
112, 114, 125, 128, 140, 145, 149, 150, and 152 and ASMAs 1 and 4.

The permanent ice of Rotch Dome comes under Environment Domain E, which is described as “a
moderately sized ice sheet environment focussed around the Antarctic Peninsula as far south as latitude 73°S.
The size of the environment (173,130 km?) is moderate when compared with other environments. The
environment consists entirely of ice sheet and contains no mapped geology. Climatically the environment is
warm when compared across the continent and is the warmest of the environments that contain only ice
sheet. Environment E is ranked ninth warmest in average air temperature (-14.06 °C), fourth smallest in
seasonal range (-15.04 °C), and seventh in the amount of solar radiation (9.85 MJ/m%/day). The average
wind speed within the environment is low ranking, 17"" out of 21 environments (10.28 m/s). The environment
is a moderately sloping environment with an average slope of 15.01°. Well-known locations the environment
covers include the glacierised parts of South Orkney, South Shetland (including Deception), Snow Hill,
Brabant, Anvers, Adelaide and Alexander Islands as well as the Antarctic Peninsula north of 73°S’. Other
protected areas containing Domain E include ASPAs 113, 114, 117, 126, 128, 129, 133, 134, 139, 147, 149,
152 and ASMAs 1 and 4.

6(ii) Access to the Area
o Access shall be by helicopter or small boat.

e There are no special restrictions on boat landings from the sea, or that apply to the sea routes used to
move to and from the Area. Due to the large extent of accessible beach around the Area, landing is
possible at many locations. Nevertheless, if possible, landing of cargo and scientific equipment should
be close to the International Field Camp located at Southern Beaches (62°39'49.7" S, 61°05'59.8' W; see
6(iii) for further details).

o A designated helicopter landing site is located at 62°39'36.4" S, 61°05'48.5' W, to the east of the
International Field Camp.

o Under exceptional circumstances necessary for purposes consistent with the objectives of the
Management Plan, helicopters may land elsewhere within the Area, although landings should, where
practicable, be made on ridge and raised beach crests.

¢ No helicopter lands shall be made within the restricted zones [see section 6(V)].

o Helicopters should avoid sites where there are concentrations of birds (e.g. Devils Point, Lair Point and
Robbery Beaches) or well-developed vegetation (e.g. large stands of mosses near President and South
Beaches).

¢ To avoid disturbance of wildlife, aircraft should avoid landing within an over-flight restriction zone
extending ¥ nautical mile (c. 460 m) inland from the coast during the period 1 October — 30 April
inclusive (see Map 2). The only exception to this is the designated helicopter landing site at 62°39'36.4"
S, 61°05'48.5'W.

¢ Within the over-flight restriction zone the operation of aircraft should be carried out, as a minimum
requirement, in compliance with the ‘Guidelines for the Operation of Aircraft near Concentrations of
Birds’ contained in Resolution 2 (2004). In particular, aircraft should maintain a vertical height of 2000
ft (~ 610 m) AGL and cross the coastline at right angles where possible. When conditions require
aircraft to fly at lower elevations than recommended in the guidelines, aircraft should maintain the
maximum elevation possible and minimise the time taken to transit the coastal zone.

o Use of helicopter smoke grenades is prohibited within the Area unless absolutely necessary for safety. If
used all smoke grenades should be retrieved.

6(iii) Location of structures within and adjacent to the Area



An International Field Camp is located at South Beaches, at 62°39'49.7" S, 61°05'59.8' W. It is comprised of
two fibreglass ‘melon huts’. It is maintained by the Spanish Polar Programme and is available for use by all
Parties. The locations of 19" Century sealers remains, including refuges and caves used for shelter are given
in Smith and Simpson (1987) (see Map 2). Several cairns marking sites used for topographical survey are
also present within the Area, predominantly on high points.

The nearest scientific research stations are 30 km east at Hurd Peninsula, Livingston Island [Base Juan
Carlos | (Spain) and St Kliment Ochridski (Bulgaria)].

6(iv) Location of other protected areas within close proximity of the Area

The nearest protected areas to Byers Peninsula are: Cape Shirreff (ASPA No. 149) which lies about 20 km to
the northeast, Deception Island (ASMA No. 4), Port Foster and other parts of Deception Island (ASPAs No.
140, 145) which are approximately 40 km SSE and °Chile Bay’ (Discovery Bay) (ASPA No. 144), which is
about 70 km to the east at Greenwich Island (Map 1).

6(v) Restricted and managed zones within the Area

Some zones on Byers Peninsula are thought to have been visited only very rarely, or never. New
metagenomic techniques are predicted to allow future identification of microbial biodiversity (bacteria, fungi
and viruses) to an unprecedented level, allowing many fundamental questions regarding microbial dispersal
and distribution to be answered. Restricted zones have been designated that are of scientific importance to
Antarctic microbiology and greater restriction is placed on access with the aim of preventing microbial or
other contamination by human activity:

¢ In keeping with this aim, within the restricted zones sterile protective over-clothing shall be worn. The
protective clothing shall be put on immediately prior to entering the restricted zones. Spare boots,
previously cleaned using a biocide then sealed in plastic bags, shall be unwrapped and put on just before
entering the restricted zones. If accessing the restricted zones by boat, protective clothing shall be put on
immediately upon landing.

e To the greatest extent possible, all sampling equipment, scientific apparatus and markers brought into the
restricted zones shall have been sterilized, and maintained in a sterile condition, before being used within
the Area. Sterilization should be by an accepted method, including UV radiation, autoclaving or by
surface sterilisation using 70% ethanol or a commercially available biocide (e.g. Virkon®).

¢ General equipment includes harnesses, crampons, climbing equipment, ice axes, walking poles, ski
equipment, temporary route markers, pulks, sledges, camera and video equipment, rucksacks, sledge
boxes and all other personal equipment. To the maximum extent practicable, all equipment used or
brought into the restricted zones shall have been thoroughly cleaned and sterilized at the originating
Antarctic station or ship. Equipment shall have been maintained in this condition before entering the
restricted zones, preferably by sealing in sterile plastic bags or other clean containers.

¢ Scientists from disciplines other than microbiology are permitted to enter the restricted areas, but shall
adhere to the quarantine measures detailed above.

e Camping within the restricted zones is not permitted.
o Helicopter landings within the restricted zones are not permitted.

o If access to the restricted zones is required for research or for emergency reasons, a detailed record of
where visitation occurred (preferably using GPS technology) and the specific activities, should be
submitted to the appropriate national authority and included in the Exchange of Information Annual
Report, preferably through the Electronic Information Exchange System (EIES).

The restricted zones are:

1. North-western Rotch Dome and adjacent deglaciated ground. The restricted zone includes all land
and ice sheet within an area bordered to the east by longitude 60°53'45"W, to the west by longitude



7.

60°58'48" W, to the south by latitude 62°38'30"S, and the northern boundary follows the coastline
(see Map 2).

2. Ray Promontory. The restricted zone includes all land and permanent ice northwest of a straight line
crossing the Promontory from 62°37°S, 61°08°W (marked by a small coastal lake) to 62°36°S,
61°06’W. Within the Ray Promontory restricted zone, access to archaeological remains located on
the coast is permitted without the need for quarantine precautions required elsewhere within the
restricted zone. Access to inland areas beyond the coastal archaeological remains is not permitted
without quarantine measures, detailed in this section, in place. Preferably, access to the
archaeological remains shall be from the sea using small boats. Access to the archaeological
remains on foot is also permitted without the need for the additional quarantine measures, by
following the coastline from the unrestricted area of the Byers Peninsula ASPA to the southeast.
Access to the archaeological remains shall be solely for archaeological investigations, authorised by
the appropriate national authority.

Terms and conditions for entry permits

Entry into the Area is prohibited except in accordance with a Permit issued by an appropriate national
authority.

7(i) General permit conditions

Conditions for issuing a Permit to enter the Area are that:

it is issued only for scientific study of the ecosystem, geology, palaeontology or archaeology of the Area,
or for compelling scientific reasons that cannot be served elsewhere; or

it is issued for essential management purposes consistent with management plan objectives such as
inspection, maintenance or review;

the actions permitted will not jeopardise the ecological, geological, historical or scientific values of the
Area;

the sampling proposed will not take, remove or damage such quantities of soil, rock, native flora or fauna
that their distribution or abundance on Byers Peninsula would be significantly affected:;

any management activities are in support of the objectives of the management plan;
the actions permitted are in accordance with the management plan;

the Permit, or an authorised copy, shall be carried within the Area;

a visit report shall be supplied to the authority named in the Permit;

permits shall be issued for a stated period; and

the appropriate authority should be notified of any activities/measures undertaken that were not included
in the authorised Permit.

7(ii) Access to and movement within or over the Area

Land vehicles are prohibited within the Area.

Movement within the Area shall be on foot unless under exceptional circumstances when helicopter may
be used.

All movement shall be undertaken carefully so as to minimise disturbance to archaeological remains,
animals, soils, geomorphological features and vegetated surfaces, walking on rocky terrain or ridges if
practical to avoid damage to sensitive plants, patterned ground and waterlogged soils.

Pedestrian traffic should be kept to the minimum consistent with the objectives of any permitted
activities and every reasonable effort should be made to minimise trampling effects. Where possible,
existing tracks should be used to transit the area (Map 2). If no track exists, care should be taken to
avoid creation of new tracks. Research has shown that vegetation on Byers Peninsula can recover if
fewer than 200 transits are made over it in a single season (Tejedo et al 2009). Pedestrian routes over
vegetated ground should therefore be chosen depending on the forecasted number of transits (i.e. number
of people x transits per day x number of days). When the number of transits on the same track is



expected to be less than 200 in the same season, the track should be clearly identified and transits always
made along the track. When the number is expected to be larger than 200 in a season, then the route
should not be fixed along a single track, but transits should be done across a wide belt (i.e. multiple
tracks, each with fewer than 200 transits), to diffuse the impact and allow quicker recovery of trampled
vegetation.

¢ Conditions for use of helicopters within the Area are described in section 6(ii)

¢ Pilots, air and boat crew, or other people on aircraft or boats, are prohibited from moving on foot beyond
the immediate vicinity of their landing site unless specifically authorised by Permit.

7(iii) Activities which may be conducted in the Area

o Compelling scientific research which cannot be undertaken elsewhere and that will not jeopardise the
ecosystem or values of the Area or interfere with existing scientific studies.

¢ Archaeological research.
¢ Essential management activities, including monitoring.

7(iv) Installation, modification or removal of structures

No new structures are to be erected within the Area, or scientific equipment installed, except for compelling
scientific or management reasons and for a pre-established period, as specified in a permit. Installation
(including site selection), maintenance, modification or removal of structures and equipment shall be
undertaken in a manner that minimises disturbance to the values of the Area. All structures or scientific
equipment installed in the Area shall be clearly identified by country, name of the principal investigator and
year of installation. All such items should be free of organisms, propagules (e.g. seeds, eggs) and non-sterile
soil, and be made of materials that can withstand the environmental conditions and pose minimal risk of
contamination of the Area. Removal of specific structures or equipment for which the Permit has expired
shall be a condition of the Permit. Permanent structures or installations are prohibited.

7(v) Location of field camps

In order to minimise the area of ground within the ASPA impacted by camping activities, camps should be
within the immediate vicinity of the International Field Camp (62°39'49.7" S, 61°05'59.8" W). When
necessary for purposes specified in the Permit, temporary camping beyond the International Field Camp is
allowed within the Area. Camps should be located on non-vegetated sites, such as on the drier parts of the
raised beaches, or on thick (>0.5 m) snow-cover when practicable, and should avoid concentrations of
breeding birds or mammals. Camping within 50 m of any sealers’ refuge or shelter is prohibited. Previously
used campsites should be re-used where practical, unless the guidance above suggests that they were
inappropriately located. Camping within the restricted zones is not permitted.

7(vi) Restrictions on materials and organisms which can be brought into the Area

The deliberate introduction of animals, plant material, microorganisms and non-sterile soil into the Area
shall not be permitted. Precautions shall be taken to prevent the accidental introduction of animals, plant
material, micro-organisms and non-sterile soil from other biologically distinct regions (within or beyond the
Antarctic Treaty area). In view of the presence of breeding bird colonies on Byers Peninsula, no poultry
products, including wastes from such products and products containing uncooked dried eggs, shall be
released into the Area or into the adjacent sea.

No herbicides or pesticides shall be brought into the Area. Any other chemicals, including radio-nuclides or
stable isotopes, which may be introduced for scientific or management purposes specified in the Permit, shall
be removed from the Area at or before the conclusion of the activity for which the Permit was granted.
Release of radio-nuclides or stable isotopes directly into the environment in a way that renders them
unrecoverable should be avoided. Fuel or other chemicals shall not be stored in the Area unless specifically
authorised by Permit condition. They shall be stored and handled in a way that minimises the risk of their
accidental introduction into the environment. Materials introduced into the Area shall be for a stated period
only and shall be removed by the end of that stated period. If release occurs which is likely to compromise



the values of the Area, removal is encouraged only where the impact of removal is not likely to be greater
than that of leaving the material in situ. The appropriate authority should be notified of anything released
and not removed that was not included in the authorised Permit.

7(vii) Taking of, or harmful interference with, native flora or fauna

Taking of or harmful interference with native flora or fauna is prohibited, except by Permit issued in
accordance with Annex Il to the Protocol on Environmental Protection to the Antarctic Treaty. Where taking
of or harmful interference with animals is involved, the SCAR Code of Conduct for the Use of Animals for
Scientific Purposes in Antarctica should be used as a minimum standard.

7(viii) The collection or removal of materials not brought into the Area by the Permit holder

Collection or removal of anything not brought into the Area by the permit holder shall only be in accordance
with a Permit and should be limited to the minimum necessary to meet scientific, archaeological or
management needs.

Unless specifically authorized by permit, visitors to the Area are prohibited from interfering with or from
handling, taking or damaging any historic anthropogenic material meeting the criteria in Resolution 5 (2001).
Similarly, relocation or removal of artefacts for the purposes of preservation, protection or to re-establish
historical accuracy is allowable only by permit. The appropriate national authority shall be informed of the
location and nature of any newly identified anthropogenic materials.

Other material of human origin likely to compromise the values of the Area which was not brought into the
Area by the permit holder or otherwise authorised, may be removed from the Area unless the environmental
impact of the removal is likely to be greater than leaving the material in situ; if this is the case the
appropriate Authority must be notified and approval obtained.

7(ix) Disposal of waste

As a minimum standard all waste shall be disposed of in accordance with Annex Il to the Protocol on
Environmental Protection to the Antarctic Treaty. In addition, all wastes, including all solid human waste,
shall be removed from the Area. Liquid human wastes may be disposed of into the sea. Solid human waste
should not be disposed of to the sea as the near-shore reefs will prevent dispersal, but shall be removed from
the Area. No human waste shall be disposed of inland as the oligotrophic characteristics of the lakes and
other water-bodies on the plateau can be compromised by even a small quantity of human waste, including
urine.

7(xX) Measures that are necessary to ensure that the aims and objectives of the management plan can
continue to be met

Permits may be granted to enter the Area to:

e carry out monitoring and site inspection activities, which may involve the collection of data and/or a
small number of samples for analysis or review;

e erect or maintain signposts, structures or scientific equipment; or
e carry out protective measures.

Any specific sites of long-term monitoring shall be appropriately marked on site and on maps of the Area. A
GPS position should be obtained for lodgement with the Antarctic Data Directory System through the
appropriate national authority.

To help maintain the ecological and scientific values of the Area, visitors shall take special precautions
against introductions. Of particular concern are microbial, animal or vegetation introductions sourced from
soils from other Antarctic sites, including stations, or from regions outside Antarctica. To the maximum
extent practicable, visitors shall ensure that footwear, clothing and any equipment — particularly camping and
sampling equipment — is thoroughly cleaned before entering the Area. Poultry products and other introduced
avian products, which may be a vector of avian diseases, shall not be released into the Area.

7(xi) Requirements for reports



The principal permit holder for each visit to the Area shall submit a report to the appropriate national
authority as soon as practicable, and no later than six months after the visit has been completed. Such visit
reports should include, as applicable, the information identified in the recommended visit report form
[contained as an Appendix in the Guide to the Preparation of Management Plans for Antarctic Specially
Protected Areas appended to Resolution 2 (1998)][available from the website of the Secretariat of the
Antarctic Treaty www.ats.aq]. If appropriate, the national authority should also forward a copy of the visit
report to the Party that proposed the Management Plan, to assist in managing the Area and reviewing the
Management Plan. Wherever possible, Parties should deposit the original or copies of the original visit
reports, in a publicly accessible archive to maintain a record of usage, for the purpose of any review of the
Management Plan and in organising the scientific use of the Area.
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CLIMATE

No extended meteorological records are available for Byers Peninsula before 2001, but the climate is
expected to be similar to that at Base Juan Carlos I, Hurd Peninsula (recorded since 1988). Conditions there
indicate a mean annual temperature of below 0 °C, with temperatures less than 0 °C for at least several
months each summer and a relatively high precipitation rate estimated at about 800 mm yr™, much of which
falls as rain in summer (Ellis-Evans 1996). The peninsula is snow-covered for much of the year, but is
usually completely snow-free by the end of the summer. The peninsula is exposed to weather from the
Drake Passage in the north and northwest, the directions from which winds prevail, and Bransfield Strait to
the south. The climate is polar maritime, with a permanently high relative humidity (about 90%), cloud
covered skies for most of the time, frequent fogs and regular precipitation events. Mean temperature in
summer is 1.1 ° C, but occasionally can be higher than 5 °C. Exceptionally summer temperature has reached
9 °C. Minimum average temperature is close to 0 °C. In winter, temperatures can be lower than -26 °C,
although the average value is -6 °C and maximum temperatures in winter can be close to 0 °C. Mean
radiation in summer is 14,000 KJ m?, reaching 30,000 KJ m?on sunny days close to the solstice. Winds are
high and average speed is 24 km h™, with frequent storms with winds over 140 Km h™. The predominant
winds are from SW and NE.

GEOLOGY

The bedrock of Byers Peninsula is composed of Upper Jurassic to Lower Cretaceous marine sedimentary,
volcanic and volcaniclastic rocks, intruded by igneous bodies (see Smellie et al 1980; Crame et al 1993,
Hathway and Lomas 1998). The rocks represent part of a Mesozoic-Cenozoic magmatic arc complex which
is exposed throughout the whole of the Antarctic Peninsula region, although most extensively on the Byers
Peninsula (Hathway and Lomas 1998). The elevated interior region of the eastern half of the peninsula —
surrounded to the north and south by Holocene beach deposits — is dominated by Lower Cretaceous non-
marine tuffs, volcanic breccias, conglomerates, sandstones and minor mudstones, with intrusions in several
places by volcanic plugs and sills. The western half of the peninsula, and extending NW half-way along Ray
Promontory, is predominantly Upper Jurassic-Lower Cretaceous marine mudstones, with sandstones and
conglomerates, with frequent intrusions of volcanic sills, plugs and other igneous bodies. The NW half of
Ray Promontory comprises mainly volcanic breccias of the same age. Mudstones, sandstones,
conglomerates and pyroclastic rocks are the most common lithologies found on the peninsula. Expanses of
Holocene beach gravels and alluvium are found in coastal areas, particularly on South Beaches and the
eastern half of Robbery Beaches, with less-extensive deposits on President Beaches.

The Area is of high geological value because “the sedimentary and igneous rocks exposed at Byers Peninsula
constitute the most complete record of the Jurassic-Early Cretaceous period in the northern part of the Pacific
flank of the magmatic arc complex, and they have proved a key succession for the study of marine molluscan
faunas (e.g. Crame 1984, 1995, Crame and Kelly 1995) and non-marine floras (e.g. Hernandez and Azcarte
1971, Philippe et al 1995)” (Hathway and Lomas 1998).

GEOMORPHOLOGY AND SOILS

Much of the terrain consists of lithosols, essentially a layer of shattered rock, with permafrost widespread
below an active layer of 30-70 cm depth (Thom 1978, Ellis-Evans 1996, Serrano et al 1996). Stone fields
(consisting of silty fines with dispersed boulders and surficial clasts), gelifluction lobes, polygonal ground
(both in flooded and dry areas), stone stripes and circles and other periglacial landforms dominate the surface
morphology of the upper platforms where bedrock outcrop is absent (Serrano at al 1996). Debris and mud-
flows are observed in several localities. Beneath some of the moss and grass communities there is a 10-20



cm deep layer of organic matter although, because vegetation is sparse over most of Byers Peninsula, there
are no deep accumulations of peat (Bonner and Smith 1985). Ornithogenic soils are present especially in the
Devils Point vicinity and on a number of knolls along President Beaches (Ellis-Evans 1996).

Parts of the interior of the peninsula have been shaped by coastal processes with a series of raised beaches
ranging from 3 to 54 m in altitude, some of which are over 1 km wide. A radiocarbon date for the highest
beach deposits suggests that Byers Peninsula was largely free of permanent ice by 9700 yr B.P., while the
lowest beach deposits are dated at 300 yr B.P (John and Sugden 1971, Sugden and John 1973). Lake
sediment analyses, however, suggest a more recent general deglaciation of central Byers Peninsula of around
4000-5000 yr B.P. and radiocarbon dates in the locality need to be interpreted cautiously (Bjorck et al 1991a,
b). In several places sub-fossil whalebones are embedded in the raised beaches, occasionally as almost entire
skeletons. Radiocarbon dates of skeletal material from about 10 m a.s.l. on South Beaches suggest an age of
between 2000 and 2400 yr B.P. (Hansom 1979). Pre-Holocene surfaces of Byers Peninsula exhibit clear
evidence of a glacial landscape, despite the gentle landforms. Today only three small residual glaciers
(comprising less then 0.5 km?) remain on Ray Promontory. The pre-existing glacially modified landforms,
have been subsequently overprinted by fluvial and periglacial processes, and moraines and other glacial
deposits are scarce (Martinez de Pison et al 1996).

STREAMS AND LAKES

Byers Peninsula is perhaps the most significant limnological site in the South Shetland Islands/Antarctic
Peninsula region, with over 60 lakes, numerous freshwater pools (differentiated from lakes in that they freeze
to the bottom in winter) and a dense and varied stream network. The gentle terrain favours water retention
and waterlogged soils are common in the summer. The water capacity of the thin soils is limited, however,
and many of the channels are frequently dry, with flow often intermittent except during periods of substantial
snow melt or where they drain glaciers (Lopez-Martinez et al 1996). Most of the streams drain seasonal
snowfields and are often no more than 5-10 cm in depth (Ellis-Evans 1996) although snow accumulation in
some narrow gorges can reach over 2 m height, and result in ice dams blocking the lake outlet. The larger
streams are up to 4.5 km in length, up to 20 m in width and 30-50 cm in depth in the lower reaches during
periods of flow. Streams that drain to the west often have sizeable gorges (Lopez-Martinez et al 1996) and
gullies up to 30 m in depth have been cut into the uppermost, and largest, of the raised marine platforms
(Ellis-Evans 1996). Above the Holocene raised beaches the valleys are gentle, with widths of up to several
hundred metres.

Lakes are especially abundant on the higher platforms (i.e. at the heads of basins) and on the Holocene raised
beaches near the coast. Midge Lake is the largest at 587 x 112 m, and deepest with a maximum depth of 9.0
m. The inland lakes are all nutrient-poor and highly transparent, with extensive sediments in deeper water
overlain by a dense aquatic moss carpet [Drepanocladus longifolius (=D. aduncus)]. In some lakes, such as
Chester Cone Lake about 500 m to the south of Midge Lake, or Limnopolar lake, stands of aquatic moss are
found growing at one to several metres in depth and cover most of the lake bottom, which is the habitat for
Parochlus larvae (Bonner and Smith 1985). Large masses of this moss are sometimes washed up along parts
of the shoreline. The lakes are generally frozen to a depth of 1.0 - 1.5 m for 9 - 11 months of the year and
overlain by snow, although surfaces of some of the higher lakes remain frozen year-round (Ellis-Evans 1996,
Lopez-Martinez et al 1996). On the upper levels of the central plateau many small, shallow, slow-flowing
streams flow between lakes and drain onto large flat areas of saturated lithosol covered with thick
cyanobacterial mats of Phormidium sp. These mats are more extensive than in any other maritime Antarctic
site thus far described and reflect the unique geomorphology and relatively high annual precipitation of the
Area. With spring melt there is considerable flush through most lakes, but outflow from many lakes may
cease late in the season as seasonal snowmelt decreases. Most lakes contain some crustaceans such as the
copepods Boeckella poppei and the fairy shrimp Branchinecta gainii. Some of the streams also contain
substantial growths of cyanobacterial and green filamentous algae, along with diatoms and copepods. A
number of relatively saline lakes of lagoonal origin occur close to the shore, particularly on President
Beaches. Where these are used as southern elephant seal (Mirounga leonina) wallows these lakes have been
highly organically enriched. Those coastal shallow lakes and pools located behind the first raised beach
often have abundant algal mats and crustaceans, including the copepods B. poppei and Parabroteas sorsi,
and occasionally the fairy shrimp Br. gainii. Some of these water bodies have high biological diversity, with
newly described species of diatoms (van der Vijver 2010), oligochaete (Rodriguez and Rico, 2009) and
ciliate protozoa (Petz et al 2008).



VEGETATION

Although much of Byers Peninsula lacks abundant vegetation, especially inland (see Lindsay 1971), the
sparse communities contain a diverse flora, with at least 56 lichen species, 29 mosses, 5 hepatics and 2
phanerogams having been identified as present within the Area. Numerous unidentified lichens and mosses
have also been collected. This suggests the Area contains one of the most diverse representations of
terrestrial flora known in the maritime Antarctic. A number of the species are rare in this part of the
maritime Antarctic. For example, of the bryophytes, Anthelia juratzkana, Brachythecium austroglareosum,
Chorisodontium aciphyllum, Ditrichum hyalinum, Herzogobryum teres, Hypnum revolutum, Notoligotrichum
trichodon, Pachyglossa dissitifolia, Platydictya jungermannioides, Sanionia cf. plicata, Schistidium
occultum, Syntrichia filaris and Syntrichia saxicola are considered rare. For A. juratzkana, D. hyalinum, N.
trichodon and S. plicata, their furthest-south record is on Byers Peninsula. Of the lichen flora, Himantormia
lugubris, Ochrolechia parella, Peltigera didactyla and Pleopsidium chlorophanum are considered rare.

Vegetation development is much greater on the south coast than on the north. Commonly found on the
higher, drier raised beaches in the south is an open community dominated by abundant Polytrichastrum
alpinum (=Polytrichum alpinum), Polytrichum piliferum (=Polytrichum antarcticum), P. juniperinum,
Ceratodon purpureus, and the moss Pohlia nutans and several crustose lichens are frequent. Some large
stands of mosses occur near President and South Beaches, where extensive snowdrifts often accumulate at
the base of slopes rising behind the raised beaches, providing an ample source of melt water in the summer.
These moss stands are dominated mainly by Sanionia uncinata (=Drepanocladus uncinatus), which locally
forms continuous carpets of several hectares. The vegetation composition is more diverse than on the higher,
drier areas. Inland, wet valley floors have stands of Brachythecium austro-salebrosum, Campylium
polygamum, Sanionia uncinata, Warnstorfia laculosa (=Calliergidium austro-stramineum), and W.
sarmentosa (=Calliergon sarmentosum). In contrast, moss carpets are almost non-existent within 250 m of
the northern coast, replaced by scant growth of Sanionia in hollows between raised beaches of up to 12 min
altitude. Lichens, principally of the genera Acarospora, Buellia, Caloplaca, Verrucaria and Xanthoria, are
present on the lower (2-5 m) raised beach crests, with Sphaerophorus, Stereocaulon and Usnea becoming the
more dominant lichens with increasing altitude (Lindsay 1971).

On better drained ash slopes Bryum spp., Dicranoweisia spp., Ditrichum spp., Pohlia spp., Schistidium spp.,
and Tortula spp. are common as isolated cushions and turves with various liverworts, lichens (notably the
pink Placopsis contortuplicata and black foliose Leptogium puberulum), and the cyanobacterium Nostoc
commune. P. contortuplicata occurs in inland and upland habitats lacking in nitrogen, and is typical of
substrata with some degree of disturbance such as solifluction; it is often the only plant to colonise the small
rock fragments of stone stripes and frost-heave polygons (Lindsay 1971). It is usually found growing alone,
though rarely with species of Andreaea and Usnea. N. commune covers extensive saturated areas on level or
gently sloping, gravelly boulder clay from altitudes of between 60-150 m, forming discrete rosettes of about
5 cm in diameter 10-20 cm apart (Lindsay 1971). Scattered, almost spherical, cushions of Andreaea,
Dicranoweisia, and Ditrichum are found on the driest soils. In wet, bird- and seal-influenced areas the green
foliose alga Prasiola crispa is sometimes abundant.

Rock surfaces on Byers Peninsula are mostly friable, but locally colonised by lichens, especially near the
coast. Volcanic plugs are composed of harder, more stable rock and are densely covered by lichens and
occasional mosses. Usnea Plug is remarkable for its luxuriant growth of Himantormia lugubris and Usnea
aurantiaco-atra (=U. fasciata). More generally, H. lugubris and U. aurantiaco-atra are the dominant lichen
species on inland exposed montane surfaces, growing with the moss Andreaea gainii over much of the
exposed rock with up to 80% cover of the substratum (Lindsay 1971). In sheltered pockets harbouring small
accumulations of mineral soil, the liverworts Barbilophozia hatcheri and Cephaloziella varians (= C.
exiliflora) are often found, but more frequently intermixed with cushions of Bryum, Ceratodon,
Dicranoweisia, Pohlia, Sanionia, Schistidium, and Tortula. Sanionia and Warnstorfia form small stands,
possibly correlated with the absence of large snow patches and associated melt streams. Polytrichastrum
alpinum forms small inconspicuous cushions in hollows, but it may merge with Andreaea gainii cushions in
favourable situations (Lindsay 1971).

Crustose lichens are mainly species of Buellia, Lecanora, Lecedella, Lecidea, Placopsis and Rhizocarpon
growing on rock, with species of Cladonia and Stereocaulon growing on mosses, particularly Andreaea



(Lindsay 1971). On the south coast moss carpets are commonly colonised by epiphytic lichens, such as
Leptogium puberulum, Peltigera rufescens, Psoroma spp., together with Coclocaulon aculeata and C.
epiphorella. On sea cliffs Caloplaca and Verrucaria spp. dominate on lower surfaces exposed to salt spray
up to about 5 m, with nitrophilous species, such as Caloplaca regalis, Haematomma erythromma,and
Xanthoria elegans often dominant at higher altitudes where seabirds are frequently nesting. Elsewhere on dry
cliff surfaces a Ramalina terebrata - crustose lichen community is common. A variety of
ornithocoprophilous lichens, such as Catillaria corymbosa, Lecania brialmontii, and species of Buellia,
Haematomma, Lecanora, and Physcia occur on rocks near concentrations of breeding birds, along with the
foliose lichens Mastodia tessellata, Xanthoria elegans and X. candelaria which are usually dominant on dry
boulders.

Antarctic hairgrass (Deschampsia antarctica) is common in several localities, mainly on the south coast, and
occasionally forms closed swards (e.g. at Sealer Hill); Antarctic pearlwort (Colobanthus quitensis) is
sometimes associated. Both plants are quite abundant in southern gullies with a steep north-facing slope,
forming large, occasionally pure stands with thick carpets of Brachythecium and Sanionia, although they are
rarely found above 50 m in altitude (Lindsay 1971). An open community of predominantly Deschampsia and
Polytrichum piliferum extends for several kilometres on the sandy, dry, flat raised beaches on South Beaches.
A unique growth-form of the grass, forming isolated mounds 25 cm high and up to 2 m across, occurs on the
beach near Sealer Hill. Deschampsia has been reported at only one locality on the north coast (Lair Point),
where it forms small stunted tufts (Lindsay 1971).

INVERTEBRATES

The microinvertebrate fauna on Byers Peninsula thus far described comprises 25 taxa (Usher and Edwards
1986, Richard et al 1994, Block and Stary 1996, Convey et al 1996, Rodriguez and Rico, 2008): six
Collembola (Cryptopygus antarcticus, Cryptopygus badasa, Friesea grisea, Friesea woyciechowskii,
Isotoma (Folsomotoma) octooculata (=Parisotoma octooculata) and Tullbergia mixta; one mesostigmatid
mite (Gamasellus racovitzai), five cryptostigmatid mites (Alaskozetes antarcticus, Edwardzetes dentifer,
Globoppia loxolineata (=Oppia loxolineata), Halozetes belgicae and Magellozetes antarcticus); nine
prostigmatid mites (Bakerdania antarcticus, Ereynetes macquariensis, Eupodes minutus, Eupodes parvus
grahamensis, Nanorchestes berryi, Nanorchestes nivalis, Pretriophtydeus tilbrooki, Rhagidia gerlachei,
Rhagidia leechi, and Stereotydeus villosus); two Dipterans (Belgica antarctica and Parochlus steinenii), and
two oligochaetes (Lumbricillus healyae and Lumbricillus sp.).

Larvae of the wingless midge Belgica antarctica occur in limited numbers in moist moss, especially carpets
of Sanionia, although it is of very restricted distribution on Byers Peninsula (found especially near Cerro
Negro) and may be near its northern geographical limit. The winged midge Parochlus steinenii and its
larvae inhabit the margins of inland lakes and pools, notably Midge Lake and another near Usnea Plug, and
are also found amongst the stones of many stream beds (Bonner and Smith 1985, Richard et al 1994, Ellis-
Evans pers comm 1999). During warm calm weather, swarms of adults may be seen above lake margins.

The diversity of the arthropod community described at Byers Peninsula is greater than at any other
documented Antarctic site (Convey et al 1996). Various studies (Usher and Edwards 1986, Richard et al
1994, Convey et al 1996) have demonstrated that the arthropod population composition on Byers Peninsula
varies significantly with habitat over a small area. Tullbergia mixta has been observed in relatively large
numbers; it appears to be limited in Antarctic distribution to the South Shetland Islands (Usher and Edwards
1986). Locally, the greatest diversity is likely to be observed in communities dominated by moss cushions
such as Andreaea spp. (Usher and Edwards 1986). Further sampling is required to establish populations and
diversities with greater reliability. While further sampling at other sites may yet reveal the communities
described at Byers Peninsula to be typical of similar habitats in the region, available data on the microfauna
confirm the biological importance of the Area.

MICROORGANISMS

An analysis of soil samples collected from Byers Peninsula yielded several nematophagous fungi: in soil
colonised by Deschampsia were found Acrostalagmus goniodes, A. obovatus, Cephalosporium balanoides
and Dactylaria gracilis, while in Colobanthus-dominated soil was found Cephalosporium balanoides and



Dactylella gephyropaga (Gray and Smith 1984). The basidiomycete Omphalina antarctica is often abundant
on moist stands of the moss Sanionia uncinata (Bonner and Smith 1985).

Some of the water bodies have high microbial biodiversity including the largest viral genetic diversity found
in Antarctic lakes (Lépez-Bueno et al 2009)

BREEDING BIRDS

The avifauna of Byers Peninsula is diverse, although breeding colonies are generally not large. Two species
of penguin, the chinstrap (Pygoscelis antarctica) and the gentoo (P. papua), breed in the Area.

Adélie penguins (P. adeliae) have not been observed to breed on Byers Peninsula or its offshore islets. In the
South Shetlands Islands, Adélie penguins only breeds on King George Island where the populations are
declining (Carlini et al. 2009).

The principal chinstrap penguin colony is at Devils Point, where a rough estimate of about 3000 pairs was
made in 1987; a more accurate count made in 1965 indicated about 5300 pairs in four discrete colonies, of
which almost 95% were nesting on Demon Island, 100 m to the south of Devils Point (Croxall and Kirkwood
1979; Woehler 1993). Two colonies of about 25 chinstrap penguin pairs surrounded by a colony of gentoo
penguins can be found on the President Beaches close to Devils Point. Small chinstrap penguin colonies have
been reported on the northern coast, e.g. on Robbery Beaches (50 pairs in 1958; Woehler 1993), but no
breeding pairs were reported there in a 1987 survey. In other locations, Lair Point contained 156 pairs in
1966, declining to 25 pairs in 1987 (Woehler 1993). In a recent visit to the area (January 2009) 20 pairs were
counted (Barbosa pers.com).

Gentoo penguins breed at several colonies on Devils Point, with approximately 750 pairs recorded in 1965
(Croxall and Kirkwood 1979, Woehler 1993). Currently three colonies of about 3000 pairs in total can be
found (Barbosa pers.com). On the northern coast, a rookery of three colonies with 900 pairs in total is
located in Robbery Beaches (Woehler 1993). In a visit to Lair Point in January 2009, about 1200 pairs were
counted. Woehler (1993) gives no data on gentoo penguins at this location.

Recent estimations of population size for some species of flying birds were obtained from a survey
conducted in December 2008 and January 2009 (Gil-Delgado et al. 2010). The Antarctic tern (Sterna vittata)
population was estimated at 1873 breeding pairs. Two hundred and thirty eight pairs of southern giant
petrels (Macronectes giganticus) and 15 pairs of brown skua (Catharacta lonnbergi) nest locally. A detailed
survey of other breeding birds was conducted in 1965 (White 1965). The most populous breeding species
recorded then, with approximately 1760 pairs, was the Antarctic tern (Sterna vittata), followed by 1315 pairs
of Wilson's storm petrels (Oceanites oceanicus), approximately 570 pairs of cape petrels (Daption capense),
449 pairs of kelp gulls (Larus dominicanus), 216 pairs of southern giant petrels, 95 pairs of black-bellied
storm petrels (Fregetta tropica), 47 pairs of blue-eyed cormorants (Phalacrocorax atriceps) (including those
on nearshore islets), 39 pairs of brown skuas, and 3 pairs of sheathbills (Chionis alba). In addition, prions
(Pachytilla sp.) and snow petrels (Pagodroma nivea) have been seen on the peninsula but their breeding
presence has not been confirmed. The census of burrowing and scree-nesting birds is considered an
underestimate (White pers. comm. 1999). The majority of the birds nest in close proximity to the coast,
principally in the west and south.

Recently some vagrant waders, probably white-rumped sandpipers (Calidris fuscicollis) have been seen
frequently foraging in some streams in the southern beaches (Quesada pers. comm. 2009).

BREEDING MAMMALS

Large groups of southern elephant seals (Mirounga leonina) breed on the Byers Peninsula coast, with a total
of over 2500 individuals reported on South Beaches (Torres et al. 1981), which is one of the largest
populations of this species recorded in the South Shetland Islands. A estimation made in 2008-2009 showed
a population ranging from 4700 to 6300 individuals (Gil-Delgado et al. 2010). Large numbers haul out in
wallows and along beaches in summer. Weddell (Leptonychotes weddellii), crabeater (Lobodon
carcinophagous) and leopard (Hydrurga leptonyx) seals may be seen around the shorelines. Antarctic fur
seals (Arctocephalus gazella) were once very abundant on Byers Peninsula (see below), but have not



substantially recolonised the Area in high numbers in spite of the recent rapid population expansion in other
parts of the maritime Antarctic.

HISTORICAL FEATURES

Following discovery of the South Shetland Islands in 1819, intensive sealing at Byers Peninsula between
1820 and 1824 exterminated almost all local Antarctic fur seals and southern elephant seals (Smith and
Simpson 1987). During this period there was a summer population of up to 200 American and British sealers
living ashore in dry-stone refuges and caves around Byers Peninsula (Smith and Simpson 1987). Evidence of
their occupation remains in their many refuges, some of which still contain artefacts (clothing, implements,
structural materials, etc.). Several sealing vessels were wrecked near Byers Peninsula and timbers from these
ships may be found along the shores. Byers Peninsula has the greatest concentration of early 19th Century
sealers’ refuges and associated relics in the Antarctic and these are vulnerable to disturbance and/or removal.

Elephant seal numbers, and to some extent fur seal numbers, recovered after 1860, but were again decimated
by a second sealing cycle extending to the first decade of the twentieth century.

HUMAN ACTIVITIES/IMPACTS

The modern era of human activity at Byers Peninsula has been largely confined to science. The impacts of
these activities have not been described, but are believed to be minor and limited to items such as campsites,
footprints, markers of various kinds, sea-borne litter washed onto beaches (e.g. from fishing vessels) and
from human wastes and scientific sampling. Several wooden stake markers and a plastic fishing float were
observed in the southwest of the Area in a brief visit made in February 2001 (Harris 2001). In summer 2009-
2010, a beach litter survey was undertaken (Rodriguez-Pertierra pers. comm.). The highest proportion of
litter on beaches (averaged over beach length) was found in Robbery Beach (64%) followed by President
Beach (28%) and beaches to the southwest of the Area (8%). This is likely to be related to their exposure to
the Drake Passage (Torres and Jorquera, 1994). The majority of the litter found on the three beaches was
wood (78% by number of items) and plastic (19%) whereas metal, glass and cloth were found more rarely
(less than 1%). Several pieces of timber were found, some of them quite large (several meters in length). The
plastic items were highly diverse, with bottles, ropes and tape the most numerous items. Floats and glass
bottles were also found on the beaches.
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Management Plan For
Antarctic Specially Protected Area No. 131
CANADA GLACIER, LAKE FRYXELL, TAYLOR VALLEY,
VICTORIA LAND

1. Description of values to be protected

In 1985, an area of approximately 1 km? between the east side of Canada Glacier and Lake
Fryxell was designated in Recommendation XIII-8 (1985) as SSSI No. 12, following a
proposal by New Zealand on the grounds that it contained some of the richest plant growth
(bryophytes and algae) in the McMurdo Dry Valleys. The Area is designated primarily to
protect the site’s scientific and ecological values.

The boundaries of the Area were increased by Measure 3 (1997) to include biologically rich
areas that were previously excluded. The Area was redesignated by Decision 1 (2002) as
Antarctic Specially Protected Area (ASPA) No. 131. and a revised Management Plan was
adopted through Measure 1 (2006).

The Area comprises sloping ice-free ground with summer ponds and small meltwater streams
draining from Canada Glacier towards Lake Fryxell. Most of the plant growth occurs in a wet
area (referred to as ‘the flush’) close to the glacier in the central part of the Area. The
composition and distribution of the moss, lichen, cyanobacteria, bacteria and algae
communities in the Area are correlated closely with the water regime. Thus, hydrology and
water quality are important to the values of the site.

The Area has been well-studied and documented, which adds to its scientific value. The
vegetation communities, particularly the bryophytes, are vulnerable to disturbance by
trampling and sampling. Damaged areas may be slow to recover. Sites damaged at known
times in the past have been identified, which are valuable in that they provide one of the few
areas in the McMurdo Dry Valleys where the long-term effects of disturbance, and recovery
rates, can be measured.

The Area is of regional significance and remains of exceptional scientific value for ecological
investigations. Increasing pressure from scientific, logistic and tourist activities in the region
coupled with the vulnerability of the Area to disturbance through trampling, sampling,
pollution or introduction of non-native species mean the values of the Area continue to
require on-going protection.

2. Aims and objectives
Management of Canada Glacier aims to:
e avoid degradation of, or substantial risk to, the values of the Area by preventing
unnecessary human disturbance to the Area;

e allow scientific research on the ecosystem and elements of the ecosystem while
ensuring protection from over-sampling;



o allow other scientific research in the Area provided it is for compelling reasons which
cannot be served elsewhere;

e prevent or minimise the introduction to the Area of alien plants, animals and
microbes; and

e allow visits for management purposes in support of the aims of the management plan.

3. Management activities
The following management activities are to be undertaken to protect the values of the Area:

e Copies of this Management Plan, including maps of the Area, shall be made available
at adjacent operational research stations and all of the research hut facilities located in
the Taylor Valley that are within 20 km of the Area.

e Signs illustrating the location and boundaries of the Area, with clear statements of
entry restrictions, shall be placed at appropriate locations on the boundary of the Area
to help avoid inadvertent entry.

e Markers, signs or other structures erected within the Area for scientific or
management purposes shall be secured and maintained in good condition and
removed when no longer required.

e The Area shall be visited as necessary, and no less than once every five years, to
assess whether it continues to serve the purposes for which it was designated and to
ensure that management activities are adequate.

e National Antarctic Programmes operating in the Area shall consult together with a
view to ensuring the above management activities are implemented.

4. Period of designation

Designated for an indefinite period.

5. Maps

Map A: Canada Glacier, Lake Fryxell, Taylor Valley, Regional Topographic Map.

Map specifications: Projection - Lambert conformal conic. Standard parallels - 1st 79° 18'
00" S; 2nd 76° 42' 00"S. Central Meridian - 162° 30" 00" E. Latitude of Origin - 78° 01'
16.2106" S. Spheroid - WGS84.

Map B: Canada Glacier, Lake Fryxell, Taylor Valley, Vegetation Density Map.

Map specifications are the same as those for Map A. Contours are derived from combining
orthophotograph and Landsat images. Precise areas of moist ground associated with the flush
are subject to variation seasonally and inter-annually.



6. Description of the Area

6(i) Geographical coordinates, boundary markers and natural features

Canada Glacier is situated in the Taylor Valley, in the McMurdo Dry Valleys. The designated
Area encompasses most of the glacier forefront area on the east side of the lower Canada
Glacier, on the north shore of Lake Fryxell (77° 37' S, 163° 03' E: Map A). It comprises
gently to moderately sloping ice-free ground at an elevation of 20 m to 220 m with seasonal
melt water ponds and streams draining Canada Glacier into Lake Fryxell.

The southern boundary of the Area is defined as the shoreline of Lake Fryxell, to the water's
edge. This boundary extends northeast for approximately 1 km along the shoreline from
where Canada Glacier meets Lake Fryxell (77° 37.20° S, 163° 3.64" E) to the southeast
corner of the boundary which is marked with a cairn (77° 36.83' S, 163° 4.88' E) adjacent to a
small island in Lake Fryxell. The island was once a part of a small peninsula extending into
Lake Fryxell but recent lake level rise has turned it into an island (Map B). The peninsula was
once marked by a large split rock surrounded by a circle of rocks which was a benchmark for
the 1985 NZ survey of the original SSSI, but is no longer visible. A wooden post marking the
Dry Valley Drilling Project Site 7 (1973) is still visible on the island.

A moraine ridge extending upslope from the southeast corner of the boundary in a northerly
direction defines the eastern boundary of the Area. A cairn (77° 36.68' S, 163° 4.40' E) is
located on a knoll on this ridge 450 m from the southeast corner of the boundary. The ridge
dips sharply before joining the featureless slope of the main Taylor Valley wall. The
northeast boundary corner of the Area is in this dip and is marked by a cairn (77° 36.43' S,
163° 3.73'E).

From the northeast boundary cairn, the northern boundary slopes gently upwards and west for
1.7 km to Canada Glacier, to the point where the stream flows from the glacier and snow
field, through a conspicuously narrow gap in the moraine (77° 36.42° S, 162° 59.69° E).

The western boundary follows the glacier edge for about 1 km, down a slope of lateral
moraine of fairly even gradient to the southwest corner of the boundary where the glacier
meets the lake shore (77° 37.20° S, 163° 3.64° E).

The flush area at Canada Glacier is believed to be the largest high density area of vegetation
in the McMurdo Dry Valleys (Map B). The summer water flow, in conjunction with the
microtopography, has the greatest influence in determining where mosses, lichens,
cyanobacteria, bacteria and algae grow. The glacier face also provides protection from
destructive winds which could blow the mosses away in their freeze dry state and from
abrasion from wind borne dust.

The flush is located close to the glacier edge. There are two main vegetated areas, separated
to the north and south by a small, shallow pond (Map B). The flush area is gently sloping and
very moist in summer with areas of wet ground, numerous small ponds and rivulets. The
slopes above this area are drier, but vegetation colonises several small stream channels which
extend parallel to the glacier from the upper boundary of the Area down to the flush.
Undulating moraines assist accumulation of persistent snow patches on this slope, which may
also provide moisture for plant growth. Stream channels, and associated vegetation, become
less obvious with distance from the glacier (Map B). These slopes and the central flush are
drained to the southeast by Canada Stream. Hydrological data collected from this stream



measured the average discharge rate of Canada Stream when it was flowing as 26.41 L/s [min
= 0.0 L/s and max = 190.4 L/s] from November 2009 to February 2010. The average water
temperature over this time was 3.96 °C [min = -0.1 °C and max = 11.73 °C]
(http://www.mcmlter.org/).

Four moss species have been identified from the flush area: Bryum argenteum (previously
referred to as Bryum subrotundifolium) and Hennediella heimii (previously referred to as
Pottia heimii) dominate, with rare occurrences of Bryum pseudotriquetrum and Syntrichia
sarconeurum (formerly known as Sarconeurum glaciale). B. argenteum occurs mainly in
areas of flowing water and seepage. Where water is flowing, a high proportion of this moss
has epiphytic Nostoc communities associated with it. Towards the edges of the flowing water
zones or on higher ground, Hennediella heimii dominates. Sporophytes of Hennediella heimii
are found at this location and may be the most southerly recorded fruiting location for a moss.

Lichen growth in the Area is inconspicuous, but the epilithic lichens, Carbonea vorticosa,
Sarcogyne privigna, Lecanora expectans, Rhizoplaca melanophthalma and Caloplaca citrina
may be found in a small area near the outflow of the pond near Canada Glacier.
Chasmoendolithic lichens also occur in many boulders throughout the flush area.

Over 37 species of freshwater algae and cyanobacteria have been described at the site. The
upper part of Canada Stream superficially appears sparse but encrusting communities
dominated by cyanobacterium grow on the sides and undersides of stones and boulders. The
green alga Prasiola calophylla and cyanobacterium Chamaesiphon subglobosus have been
observed only in this upper part of the stream. Prasiola calophylla, growing in dense green
ribbons beneath stones in the stream, is generally only apparent when stones are overturned.
Cyanobacterial mats, comprising a diverse assemblage of species (including Oscillatoria,
Pseudanabaena, Leptolyngbya, Phormidium, Gloeocapsa, Calothrix and Nostoc) are
extensive in the middle and lower reaches of the stream and more diverse than those in the
upper stream. Mucilaginous colonies of Nostoc commune dominate standing water in the
central flush and grow epiphytically on mosses in the wetted margins of water courses, while
cyanobacterial mats cover much of the mineral fines and gravels in flowing sections. The
filamentous green alga Binuclearia is found streaming out in the flow in the middle reaches
of the stream. The lower stream is similar in floral composition to the upper, although the
algae Tribonema elegans and Binuclearia have been reported as abundant, but Prasiola
calophylla is absent. Tribonema elegans is rarely encountered in this region of Antarctica.

Invertebrates from six phyla have been described in the Area: the three main groups are
Rotifera, Nematoda and Tardigrada, with Protozoa, Platyhelminthes, and Arthropoda also
present.

The Canada flush vegetation has been described as profuse but lacking in diversity, when
compared to other botanically rich sites in Antarctica. This may be attributable at least in part
to the oligotrophic nature of the site. Water flowing through the stream is similar to glacial
ice melt, with conductivity in December 2010 of close to 30 uS cm™ from the point where it
left the glacier to the delta where it enters the lake. The prevalence of nitrogen fixing
cyanobacteria (Nostoc and Calothrix species) further supports the view of a low nutrient
status.

Based on the Environmental Domain Analysis for Antarctica (Resolution 3 (2008)), Canada
Glacier is located within Environment S McMurdo South Victoria Land geologic.



Evidence of past human activity is noticeable within the Area. Within the flush area, damage
to the vegetation including paths and footprints and sites of experimental removal of core
samples and larger clumps from moss turfs are visible. A number of old markers are also
present in the flush area.

A plastic greenhouse was erected within the Area close to the flush from 1979 to 1983 for
research and experimental growth of garden vegetables. The structure was removed at the end
of each season. In 1983 it was destroyed by a winter storm. Remains of the greenhouse found
in the Area have since been removed.

Near the flush area, the first site of the New Zealand hut at Canada Glacier consisted of paths
marked by lines of rocks, areas cleared for use as campsites, an old helicopter pad, and
several low rock structures. A series of at least four shallow pits (~1 m in depth) were also
dug close to the site. This site was relocated to a second site in 1989 and the first hut site was
remediated. The second hut site comprised two small buildings, several new campsites, and a
helicopter pad. The buildings were removed completely in the 1995-96 season. However, the
helicopter pad remains and is the only helicopter landing site in the Area. This camp site area
is still the preferred camping site in the Area (Map B).

A weir is present on Canada Stream (see Section 6(iii)). A path from the Lake Fryxell Camp
Facilities Zone is located between the lake shore and the weir on Canada Stream (Map B).
Another path exists between the designated camp site and the Canada Glacier edge, crossing
a moist area of plant growth, but is not indicated on the map. An access route is also located
between Lake Hoare Camp Facilities Zone and Lake Fryxell Camp Facilities Zone running
just above the northern boundary (Maps A and B).

6(ii) Special zones within the Area
None.

6(iii) Location of structures within and adjacent to the Area

A rock weir was constructed in the constricted part of Canada Stream in the 1981/1982
season and was fully removed at the end of the season. In 1990 a more substantial weir and 9-
inch Parshall flume were installed nearby (Maps B). The flume is made of black fibreglass.
The weir consists of polyester sandbags filled with alluvium from near the stream channel.
Areas disturbed during construction were restored and after one season were not evident. The
upstream side of the weir is lined with vinyl-coated nylon. A notch has been built into the
weir for relief in case of high flow. Clearance of seasonal snow from the channel has been
necessary to prevent water from backing up at the weir. Data logging instrumentation and
batteries are stored in a plywood crate located nearby on the north side of the stream. The
weir is maintained by the McMurdo Dry Valleys Long Term Ecological Research project.

Three cairns mark the Area boundaries.

The Lake Fryxell Camp Facilities Zone (USA) is located 1.5 km to the east of the Area (20 m
asl) midway along Lake Fryxell on the north side of the lake. The F6 Camp Facilities Zone is
located approximately 10 km to the east of the Area on the south side of Lake Fryxell. The
Lake Hoare Camp Facilities Zone (USA) is located 3 km to the west of the Area (65 m asl)
on the western side of Canada Glacier at the base of the glacier on the north side of Lake



Hoare. The Taylor Valley Visitor Zone is located to the south of the Area at the terminus of
Canada Glacier (Map A).

6(iv) Location of other protected areas in the vicinity
The nearest protected areas to Canada Glacier are:

e Linnaeus Terrace, Asgard Range (ASPA No. 138) 47 km west in the Wright Valley;
and

e Barwick and Balham Valleys, Southern Victoria Land (ASPA No. 123) 50 km to the
northwest (Map A, Inset).

7. Terms and conditions for entry Permits

Entry into the Area is prohibited except in accordance with a Permit issued by an appropriate
national authority. Conditions for issuing a Permit to enter the Area are that:
e it is issued for compelling scientific reasons that cannot be served elsewhere, or for
reasons essential to the management of the Area;
e the actions permitted will not jeopardise the ecological or scientific values of the
Area,;
e access to any zone marked as possessing medium or higher vegetation density (Map
B) should be carefully considered and special conditions to access such areas should
be attached to the Permit;
any management activities are in support of the aims of the Management Plan;
the actions permitted are in accordance with the Management Plan;
the Permit, or an authorized copy, shall be carried within the Area;
a visit report shall be supplied to the authority named in the Permit; and
the Permit shall be issued for a stated period.

7(i) Access to and movement within or over the Area
Access to the Area shall be by foot or by helicopter. Vehicles are prohibited within the Area
and all movement within the Area should be on foot.

Pedestrians travelling up or down the valley shall not enter the Area without a Permit.
Permitted visitors entering the Area are encouraged to keep to established paths where
possible. Visitors should avoid walking on visible vegetation or through stream beds. Care
should be exercised when walking in areas of moist ground, where foot traffic can easily
damage sensitive soils, plant, algal and bacteria communities, and degrade water quality:
walk around such areas, on ice or rocky ground, and step on larger stones when stream
crossing is unavoidable. Care should also be taken around salt-encrusted vegetation in drier
areas, which can be inconspicuous. Pedestrian traffic should be kept to the minimum
necessary consistent with the objectives of any permitted activities and every reasonable
effort should be made to minimise effects.

Where possible, helicopters should land at existing landing sites in nearby Facilities Zones
and the Visitor Zone. Helicopter access to the Area should be approached from south of the
line marked on Map B. Helicopters shall land only at the designated landing site (163° 02.88'
E, 77° 36.97' S: Map B). Over flight of the Area should generally be avoided. Within the
Area overflights less than 100 m Above Ground Level (AGL) north of the line indicated on



Map B are prohibited. Exceptions to these flight restrictions will only be granted for an
exceptional scientific or management purpose and must be specifically authorised by Permit.
Use of helicopter smoke grenades within the Area is prohibited unless absolutely necessary
for safety, and then these should be retrieved. Visitors, pilots, air crew, or passengers en route
elsewhere on helicopters, are prohibited from moving on foot beyond the immediate vicinity
of the designated landing and camping site unless specifically authorised by a Permit.

7(ii) Activities which may be conducted in the Area
e Scientific research that will not jeopardise the ecosystem of the Area;
e Essential management activities, including monitoring and inspection.

In view of the importance of the water regime to the ecosystem, activities should be
conducted so that disturbance to water courses and water quality is minimised. Activities
occurring outside of the Area (e.g. on the Canada Glacier) which may have the potential to
affect water quantity and quality should be planned and conducted taking possible
downstream effects into account. Those conducting activities within the Area should also be
mindful of any downstream effects within the Area and on endorheic Lake Fryxell.

7(iii) Installation, modification or removal of structures

No structures are to be erected within the Area, or scientific equipment installed, except for
compelling scientific or management reasons as specified in a permit. All markers, structures
or scientific equipment installed in the Area must be authorised by a Permit and clearly
identified by country, name of the principal investigator, year of installation and date of
expected removal. All such items should be free of organisms, propagules (e.g. seeds, eggs)
and non-sterile soil, and be made of materials that pose minimal risk of contamination of the
Area. Removal of specific structures or equipment for which the Permit has expired shall be a
condition of the Permit. Permanent structures or installations are prohibited.

7(iv) Location of field camps

Nearby Facilities Zones outside of the Area should be used as a base for work in the Area
(Map A). Camping at the designated campsite (Map B) may be permitted to meet specific
essential scientific or management needs.

7(v) Restrictions on materials and organisms which may be brought into the Area

No living animals, plant material or microorganisms shall be deliberately introduced into the
Area and precautions listed in paragraph 7(ix) below shall be taken against accidental
introductions. No herbicides or pesticides shall be brought into the Area. Any other
chemicals, including radio-nuclides or stable isotopes, which may be introduced for scientific
or management purposes specified in the Permit, shall be removed from the Area at or before
the conclusion of the activity for which the Permit was granted. Fuel or other chemicals shall
not be stored in the Area, unless required for essential purposes connected with the activity
for which the Permit has been granted, and must be contained within an emergency cache
authorized by an appropriate authority. All materials introduced shall be for a stated period
only, be removed at or before the conclusion of that stated period, and be stored and handled
so that risk of their introduction into the environment is minimised.

7(vi) Taking or harmful interference with native flora or fauna

Taking of, or harmful interference with, native flora and fauna is prohibited, except in
accordance with a separate permit issued in accordance with Annex Il to the Protocol on
Environmental Protection to the Antarctic Treaty. Where taking or harmful interference with



animals is involved this should, as a minimum standard, be in accordance with the SCAR
Code of Conduct for the Use of Animals for Scientific Purposes in Antarctica.

7(vii) The collection or removal of materials not imported by the Permit holder

Material may be collected or removed from the Area only in accordance with a Permit and
should be limited to the minimum necessary to meet scientific or management needs.
Similarly, sampling is to be carried out using techniques which minimise disturbance to the
Area as well as duplication. Material of human origin likely to compromise the values of the
Area, and which was not brought into the Area by the Permit holder or otherwise authorised,
may be removed unless the impact of removal is likely to be greater than leaving the material
in situ: if the impact of removal is likely to be greater than leaving the material in situ the
appropriate authority should be notified and approval obtained.

7(viii) Disposal of waste
All wastes, including all human wastes, shall be removed from the Area.

7(ix) Measures that may be necessary to continue to meet the aims and objectives of the
Management Plan
Permits may be granted to enter the Area to:
e carry out biological monitoring and Area inspection activities, which may involve the
collection of a small number of samples or data for analysis or review;
e erect or maintain signposts, structures or scientific equipment;
e carry out protective measures;

Any specific sites of long-term monitoring shall be appropriately marked on site and on maps
of the Area. A GPS position should be obtained for sites of long-term monitoring and
scientific sampling for lodgement with the Antarctic Master Directory system through the
appropriate national authority. If appropriate, metadata should also be provided for the
Antarctic Master Directory system through the appropriate national authority.

To help maintain the ecological and scientific values of the plant communities found at the
Avrea visitors shall take special precautions against introductions. Of particular concern are
microbial or vegetation introductions sourced from soils at other Antarctic sites, including
stations, or from regions outside Antarctica. To minimise the risk of introductions, visitors
shall thoroughly clean footwear and any equipment to be used in the area particularly
camping and sampling equipment and markers before entering the Area.

7(x) Requirements for reports

The principal permit holder for each visit to the Area shall submit a report to the appropriate
national authority as soon as practicable, and no later than six months after the visit has been
completed. Such visit reports should include, as applicable, the information identified in the
recommended visit report form [contained in Appendix 4 of the Guide to the Preparation of
Management Plans for Antarctic Specially Protected Areas appended to Resolution 2 (1998)]
[available from the website of the Secretariat of the Antarctic Treaty www.ats.aq].

If appropriate, the national authority should also forward a copy of the visit report to the
Party that proposed the Management Plan, to assist in managing the Area and reviewing the
Management Plan. Parties should maintain a record of such activities and report them in the
Annual Exchange of Information. Parties should, wherever possible, deposit originals or
copies of such original visit reports in a publicly accessible archive to maintain a record of



usage, for the purpose of any review of the management plan and in organising the scientific
use of the Area.
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Management Plan for
Antarctic Specially Protected Area (ASPA) No. 149

CAPE SHIRREFF AND SAN TELMO ISLAND, LIVINGSTON
ISLAND, SOUTH SHETLAND ISLANDS

Introduction

The Cape Shirreff Antarctic Specially Protected Area (ASPA) is situated on the northern coast of Livingston
Island, South Shetland Islands, at 62°27'30"S, 60°47'17"W, and is approximately 9.7 km?in area. The
primary reason for designation of the Area is to protect the biota present within the Area, in particular the
large and diverse seabird and pinniped populations which are the subject of long term scientific monitoring.
Krill fishing is carried out within the foraging range of these species. Cape Shirreff is thus a key site for
ecosystem monitoring, which helps to meet the objectives of the Convention on the Conservation of
Antarctic Marine Living Resources (CCAMLR). The Area contains the largest Antarctic fur seal
(Arctocephalus gazella) breeding colony in the Antarctic Peninsula region and is the most southerly colony
where fur seal reproduction, demography and diet can be monitored. Palynoflora discovered within the Area
are of significant scientific interest. The Area also contains numerous items of historical and archaeological
value, mostly associated with sealing activities in the 19" Century. The Area was originally designated
following proposals by Chile and the United States of America and adopted through Recommendation 1V-11
[1966, Specially Protected Area (SPA) No. 11]. The Area was re-designated as Site of Special Scientific
Interest (SSSI) No. 32 through Recommendation XV-7 (1989). The Area was designated as CCAMLR
Ecosystem Monitoring Program (CEMP) Site No. 2 through CCAMLR Conservation Measure 82/XIl1I
(1994); protection was continued by Conservation Measure (CM) 91/02 (2004) and boundaries were
extended through Measure 2 (2005) to include a larger marine component and to incorporate plant fossil sites.
Conservation Measure 91-02 was lapsed in November 2009 and protection of Cape Shirreff continues as
ASPA No. 149 (SC-CCAMLR-XXVIII, Annex 4, para 5.29).

1. Description of values to be protected

Cape Shirreff (62°27'30" S, 60°47'17" W, a peninsula of approximately 3.1 km?), Livingston Island, South
Shetland Islands, was originally designated as Specially Protected Area (SPA) No. 11 through
Recommendation 1V-11 (1966). In the light of results from the first census of Pinnipedia carried out in the
South Shetland Islands (Aguayo and Torres, 1966), Chile considered special protection for the site was
needed. Formal proposal of the SPA was made by the United States (US). The Area included the ice-free
ground of the Cape Shirreff peninsula north of the Livingston Island ice cap margin. Values protected under
the original designation included the diversity of plant and animal life, many invertebrates, a substantial
population of southern elephant seals (Mirounga leonina) and a small colony of Antarctic fur seals
(Arctocephalus gazella).

Following designation, the size of the Cape Shirreff Antarctic fur seal colony increased to a level at which
biological research could be undertaken without threatening continued colony growth. A survey of the South
Shetland Islands and the Antarctic Peninsula identified Cape Shirreff — San Telmo Island as the most suitable
site to monitor Antarctic fur seal colonies potentially affected by fisheries around the South Shetland Islands.
In order to accommodate the monitoring program, the SPA was redesignated as Site of Special Scientific
Interest (SSSI) No. 32 through Recommendation XV-7 (1989) following a joint proposal by Chile, the
United Kingdom and the US. Designation was on the grounds that the “presence of both Antarctic fur scal
and penguin colonies, and of krill fisheries within the foraging range of these species, make this a critical site
for inclusion in the ecosystem monitoring network being established to help meet the objectives of the
Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR). The purpose of the
designation is to allow planned research and monitoring to proceed, while avoiding or reducing, to the
greatest extent possible, other activities which could interfere with or affect the results of the research and
monitoring program or alter the natural features of the Site”. The boundaries were enlarged to include San



Telmo Island and associated nearby islets. Following a proposal prepared by Chile and the US, the Area was
subsequently designated as CCAMLR Ecosystem Monitoring Program (CEMP) Site No. 2 through
CCAMLR Conservation Measure 82/X111 (1994), with boundaries identical to SSSI No. 32. Protection of
Cape Shirreff as a CCAMLR Ecosystem Monitoring Program (CEMP) was continued by Conservation
Measure (CM) 91/02 (2004).

The boundaries of the Area were further enlarged through Measure 2 (2005) to include a larger marine
component and to incorporate two new sites where plant fossils were discovered in 2001 (Maps 1 and 2).

The designated Area (9.7 km?) comprises the entire Cape Shirreff peninsula north of the Livingston Island
permanent ice cap, the adjacent part of the Livingston Island permanent ice cap where the fossil discoveries
were made in 2001, the San Telmo Island group, and the surrounding and intervening marine area enclosed
within 100 m of the coast of the Cape Shirreff peninsula and of the outer islets of the San Telmo Island group.
The boundary extends from the San Telmo Island group to the south of Mercury BIuff.

Conservation Measure 91-02 lapsed in November 2009, with the protection of Cape Shirreff continuing
under the management plan for ASPA No. 149 (SC-CCAMLR-XXVIII, Annex 4, para 5.29). The change
was made with the aim of harmonizing protection under both CCAMLR and the Protocol on Environmental
Protection to the Antarctic Treaty (The Protocol) and to eliminate any potential duplication in management
requirements and procedures.

The current Management Plan reaffirms the exceptional scientific and monitoring values associated with the
large and diverse populations of seabirds and pinnipeds which breed within the Area, and in particular those
of the Antarctic fur seal colony. The Antarctic fur seal colony is the largest in the Antarctic Peninsula region
and is the most southerly that is large enough to study growth, survival, diet, and reproduction parameters: it
numbered around 21,000 individuals in 2002 (Hucke-Gaete et al. 2004). Monitoring of the Antarctic fur seal
colony began in 1965 (Aguayo and Torres 1966, 1967) and seasonal data are available from 1991, making
this one of the longest continuous Antarctic fur seal monitoring programs. As part of the CCAMLR
Ecosystem Monitoring Program (CEMP), monitoring was established to detect and avoid possible adverse
effects of fisheries on dependant species such as pinnipeds and seabirds, as well as target species such as
Antarctic krill (Euphausia superba). Long-term studies are assessing and monitoring the survival, feeding
ecology, growth, condition, reproduction, behavior, vital rates, and abundance of pinnipeds and seabirds that
breed within the Area. Data from these studies will be evaluated in context with environmental and other
biological data and fisheries statistics to help identify possible cause-effect relationships between fisheries
and pinniped and seabird populations.

In 2001-02 imprints of megaflora were discovered in rocks incorporated within moraines of the Livingston
Island glacier (Palma-Heldt et al. 2004, 2007) (Map 2). The fossiliferous rocks were found to contain two
distinct palynological assemblages, indicative of different time periods and climatic conditions, and formed
part of a study into the geological history of Antarctica and Gondwana. Studies of microbial research were
carried out within the Area in 2009-10, to assess the influence of microhabitats on microbial diversity and
metabolic capacity (INACH 2010).

The original values of the protected area associated with the plant and invertebrate communities cannot be
confirmed as primary reasons for special protection of the Area because there is a lack of data available
describing the communities.

The Area contains a number of pre -1958 human artifacts. HSM No.59, a rock cairn commemorating those
who died when the Spanish ship San Telmo sank in the Drake Passage in 1819, lies within the Area.
Remnants of a 19" Century sealing community also can be found within the Area.

2. Aims and objectives
Management at Cape Shirreff aims to:

¢ avoid degradation of, or substantial risk to, the values of the Area by preventing unnecessary human
disturbance;
¢ avoid activities that would harm or interfere with CEMP research and monitoring activities;

¢ allow scientific research on the ecosystem and physical environment in the Area associated with the
CEMP;



o allow other scientific research within the Area provided it is for compelling reasons which cannot be
served elsewhere and provided it will not compromise the values for which the Area is protected;

¢ allow archaeological and historical research and measures for artifact protection, while protecting the
historic artifacts present within the Area from unnecessary destruction, disturbance, or removal,;

¢ minimize the possibility of introduction of alien plants, animals and microbes to the Area; and
o allow visits for management purposes in support of the aims of the management plan.

3. Management activities
The following management activities shall be undertaken to protect the values of the Area:

o Copies of this management plan, including maps of the Area, shall be made available at the following
locations:

1. accommodation facilities at Cape Shirreff;
2. Saint Kliment Ohridski Station (Bulgaria), Hurd Peninsula, Livingston Island;
3. Arturo Prat Station (Chile), Discovery Bay/Chile Bay, Greenwich Island; and

4. Base Juan Carlos | (Spain), Hurd Peninsula, Livingston Island.

¢ Assign showing the location and boundaries of the Area with clear statements of entry restrictions should
be placed at Médulo Beach, Cape Shirreff, to help avoid inadvertent entry;

e Markers, signs or other structures erected within the Area for scientific or management purposes shall be
secured and maintained in good condition;

¢ National Antarctic programs operating within the Area should maintain a record of all new markers,
signs and structures erected within the Area;

¢ Visits shall be made as necessary (no less than once every five years) to assess whether the Area
continues to serve the purposes for which it was designated and to ensure management and maintenance
measures are adequate;

¢ National Antarctic programs operating in the region shall consult together for the purpose of ensuring
that the above provisions are implemented.

4, Period of designation

Designated for an indefinite period.

5. Maps and photographs

Map 1: Cape Shirreff and San Telmo Island, ASPA No. 149, in relation to Livingston Island, showing the
location of Base Juan Carlos I (Spain) and Saint Kliment Ohridiski Station (Bulgaria), and the location of the
closest protected area, Byers Peninsula (ASPA No. 126), also on Livingston Island. Map specifications:
Projection: Lambert Conformal Conic; Standard parallels: 1st 60°00' S; 2nd 64°00'S; Central Meridian:
60°45' W, Latitude of Origin: 62°00' S; Spheroid: WGS84; Horizontal accuracy: < +200 m. Bathymetric
contour interval 50 m and 500 m; vertical accuracy unknown. Data sources: land features from SCAR
Antarctic Digital Database v. 4.1 (2007); bathymetry supplied by the Antarctic Marine Living Resources
(AMLR) Program, NOAA, US (2002).

Inset: the location of Map 1 in relation to the South Shetland Islands and the Antarctic Peninsula.

Map 2: Cape Shirreff and San Telmo Island, ASPA No. 149, protected area boundary and access guidelines.
Map specifications as per Map 1, except the vertical contour interval is 10 m and the horizontal accuracy is
expected to be greater than +5 m. Data source: from digital data supplied by Instituto Antartico Chileno
(INACH) (2002) (Torres et al. 2001).

Map 3: Cape Shirreff, ASPA No. 149: breeding wildlife and human features. Map specifications and data
source as per Map 2 with the exception of the vertical contour interval, which is 5 m.

6. Description of the Area



6(i) Geographical coordinates, boundary markers and natural features

Boundaries and coordinates

Cape Shirreff (62°27'30" S, 60°47'17" W) is situated on the northern coast of Livingston Island, the second
largest of the South Shetland Islands, between Barclay Bay and Hero Bay (Map 1). The cape lies at the
northern extremity of an ice-free peninsula of low-lying, hilly relief. To the west of the peninsula lies
Shirreff Cove, to the east Black Point, and to the south lies the permanent ice cap of Livingston Island. The
peninsula has an area of approximately 3.1 km? being 2.6 km from north to south and ranging from 0.5 to
1.5 km from east to west. The interior of the peninsula comprises a series of raised beaches and both
rounded and steep-sided hills, rising to a high point at Toqui Hill (82 m) in the central northern part of the
peninsula. The western coast is formed by almost continuous cliffs 10 to 15 m high, while the eastern coast
has extensive sand and gravel beaches.

A small group of low-lying, rocky islets lie approximately 1200 m west of the Cape Shirreff peninsula,
forming the western enclosure of Shirreff Cove. San Telmo Island, the largest of the group, is 950 min
length, up to 200 m in width, and of approximately 0.1 km? in area. There is a sand and pebble beach on the
southeastern coast of San Telmo Island, separated from a sand beach to the north by two irregular cliffs and
narrow pebble beaches.

The designated Area comprises the entire Cape Shirreff peninsula north of the permanent Livingston Island
ice cap, the San Telmo Island group, and the surrounding and intervening marine area (Map 2). The marine
boundary encloses an area that extends 100 m from, and parallel to, the outer coastline of the Cape Shirreff
peninsula and the San Telmo Island group. In the north, the marine boundary extends from the northwestern
extremity of the Cape Shirreff peninsula to the southwest for 1.4 km to the San Telmo Island group,
enclosing the intervening sea within Shirreff Cove. The western boundary extends southwards for 1.8 km
from 62°28' S to a small island near 62°29' S, passing around the western shore of this small island and
proceeding a further 1.2 km south-east to the shore of Livingston Island at 62°29'30" S, which is
approximately 300 m south of Mercury Bluff. From this point on the coast, the southern boundary extends
approximately 300 m due east to 60°49"' W, from where it proceeds in a northeasterly direction parallel to the
coast for approximately 2 km to the ice sheet margin at 60°47' W. The southern boundary then extends due
east for 600 m to the eastern coast. The eastern boundary is marine, following the eastern coastline 100 m
from the shore. The boundary encompasses an area of 9.7 km? (Map 2).

Climate

Meteorological records for Cape Shirreff have been collected for a number of years by Chilean and US
scientists and are currently recorded by instruments mounted on the Cape Shirreff Field Station buildings.
During recent summer seasons (Nov — Feb inclusive, 2005-06 to 2009-10) the mean air temperature recorded
at Cape Shirreff was 1.84°C (AMLR Program data, 2005-2010). The maximum air temperature recorded
during this period was 19.9°C and the minimum was -8.1°C. Wind speed averaged 5.36 m/s and the
maximum recorded wind speed reached 20.1 m/s. Wind direction over the data collection period was
predominantly from the west, followed by WNW and ENE. Meteorological data are available for two recent
winters, with mean daily temperature for Jun-Aug 2007 of -6.7°C with a minimum of -20.6°C and a
maximum of +0.9°C, and a mean daily temperature for Jun-Sep 2009 of -5.8°C with a minimum of -15.2°C
and a maximum of +1.9°C.

Precipitation recorded in summer seasons (21 Dec — 24 Feb, 1998-2001) ranged from 56.0 mm (recorded on
36 days in 2000-01) to 59.6 mm (recorded on 43 days in 1998-99) (Goebel et al. 2000; 2001). The peninsula
is snow-covered for much of the year, but is mostly snow-free by the end of the summer.

Geology, geomorphology and soils

Cape Shirreff is composed of porphyritic basaltic lavas and minor volcanic breccias of approximately 450 m
in thickness (Smellie et al. 1996). The rocks at Cape Shirreff are deformed into open folds, which trend in a
NW-SE direction, and subvertical axial surfaces that are intruded by numerous dykes. A rock sample
obtained from the southern side of Cape Shirreff was identified as fresh olivine basalt and was composed of
approximately 4% olivine and 10% plagioclase phenocrysts in a groundmass of plagioclase, clinopyroxene
and opaque oxide. Rock samples at Cape Shirreff have been K-Ar dated as of late Cretaceous age with a
minimum age of 90.2+ 5.6 million years old (Smellie et al. 1996). The volcanic sequences at Cape Shirreff



form part of a broader group of relatively fresh basalt and andesite lavas covering eastern-central Livingston
Island that are similar to basalts found on Byers Peninsula.

The Cape Shirreff peninsula is predominantly a raised marine platform, 46 to 53 m above sea level, (Bonner
and Smith 1985). The bedrock is largely covered by weathered rock and glacial deposits. Two lower
platforms, covered with rounded water-worn pebbles, occur at elevations of approximately 7-9 m and 12-15
m above Mean Sea Level (MSL) (Hobbs 1968).

There is little information on the soils of Cape Shirreff. They are mainly fine, highly porous, ash and scoria.
The soils support a sparse vegetation and are enriched by bird and seal colonies which inhabit the Area.

Palaeonotology

A fossilized wood specimen belonging to the Araucariaceae family (Araucarioxylon sp.) was recorded from
Cape Shirreff (Torres, 1993). It is similar to fossils found at Byers Peninsula (ASPA No. 126), a site with
rich fossil flora and fauna 20 km to the southwest. Several fossil specimens have also been found at the
northern extremity of the Cape Shirreff peninsula. In 2001-02 fossiliferous rocks of two different ages were
discovered incorporated within frontal and lateral moraines of the Livingston Island permanent ice cap (Map
2). Study of the palynomorphs found within the moraines identified two distinct palynological assemblages,
arbitrarily named ‘Type A’ and ‘B’ (Palma-Held et al. 2004, 2007). The ‘Type A’ association was dominated
by Pteridophyta, mainly Cyatheaceae and Gleicheniaceae, and by Podocarpidites spp. and also contained
Myrtaceidites eugenioides and epiphyllous fungal spores. The assemblage is believed to be indicative of
warm and humid conditions of Early Cretaceous in age (Palma-Heldt et al. 2007). The ‘“Type B’ assemblage
was characterized by a subantarctic flora with Nothofagidites, Araucariacites australis, Podocarpidites
otagoensis, P. marwickii, Proteacidites parvus and also epiphyllous fungal spores, which indicate a cold and
humid temperate climate (Palma-Heldt et al. 2007). The age of the assemblage is estimated to be Late
Cretaceous-Paleogene (Palma-Heldt et al. 2004; Leppe et al. 2003). Palynological investigations were
undertaken at Cape Shirreff in order to investigate the evolution of the southern Pacific margin of Gondwana
and to develop a model of the Mesozoic-Cenozoic evolution of the Antarctic Peninsula. It has been noted
that other fossils may be revealed by further recession of the Livingston Island permanent ice cap (D. Torres,
A. Aguayo and J. Acevedo, pers. comm. 2010).

Streams and lakes

There is one permanent lake on Cape Shirreff, located north and at the base of Toqui Hill (Map 3). The lake
is approximately 2-3 m deep and 12 m long at full capacity, diminishing in size after February (Torres 1995).
Moss banks grow on surrounding slopes. There are also several ephemeral ponds and streams on the
peninsula, fed by snow-melt, especially in January and February. The largest of the streams is found draining
southwestern slopes toward the coast at Yamana Beach.

Vegetation and invertebrates

Although a comprehensive survey of the vegetation communities at Cape Shirreff has not been undertaken,
Cape Shirreff appears to be less well vegetated than many other sites in the South Shetland Islands.
Observations to date have recorded one grass, five species of moss, six of lichen, one fungi and one
nitrophilous macroalgae (Torres 1995).

Patches of Antarctic hairgrass (Deschampsia antarctica) can be found in some valleys, often growing with
mosses. Mosses are predominantly found inland from the coast. In a valley running northwest from Half
Moon Beach, there is a moderately well-developed wet moss carpet of Warnstorfia laculosa (=Calliergidium
austro-stramineum, also =Calliergon sarmentosum) (Bonner 1989, in Heap 1994). In areas with better
drainage, Sanionia uncinata (=Drepanocladus uncinatus) and Polytrichastrum alpinum (=Polytrichum
alpinum) are found. The raised beach areas and some higher plateaus have extensive stands of the foliose
nitrophilous macroalga Prasiola crispa, which is characteristic of areas enriched by animal excreta and has
been observed to replace moss-lichen associations damaged by fur seals (Bonner 1989, in Heap 1994).

The six lichen species thus far described at Cape Shirreff are Caloplaca spp, Umbilicaria antarctica, Ushea
antarctica, U. fasciata, Xanthoria candelaria and X. elegans. The fruticose species Umbilicaria antarctica,
Usnea antarctica and U. fasciata form dense growths on cliff faces and on the tops of steep rocks (Bonner
1989, in Heap 1994). The bright yellow and orange crustose lichens Caloplaca spp, Xanthoria candelaria



and X. elegans are common beneath bird colonies and are also present with the fruticose species. The identity
of the single recorded fungal species is unknown.

The invertebrate fauna at Cape Shirreff has not been described.

Microbial ecology

Field studies of the microbial ecology at Cape Shirreff were carried out 11-21 January 2010 and results were
compared with the bacterial communities present at Fildes Peninsula, King George Island. The study aimed
to evaluate the influence of the different microhabitats on the biodiversity and metabolic capacities of
bacterial communities found at Cape Shirreff and Fildes Peninsula (INACH, 2010).

Breeding birds

The avifauna of Cape Shirreff is diverse, with ten species known to breed within the Area, and several non-
breeding species present. Chinstrap (Pygoscelis antarctica) and Gentoo (P. papua) penguins breed within the
Area; Adélie penguins (P. adeliae) have not been observed to breed on Cape Shirreff or San Telmo Island,
although are widely distributed throughout the region. Both Chinstrap and Gentoo penguins are found in
small colonies on the northeastern and northwestern coasts of Cape Shirreff peninsula (Map 3). Data have
been collected on the Chinstrap and Gentoo penguin colonies every summer season since 1996-97, including
reproductive success, demography, diet, foraging and diving behaviour (e.g. Hinke et al. 2007; Pietrzak et al.
2009). During the 2009-10 summer season, Chinstrap and Gentoo penguins at Cape Shirreff were tagged
with satellite transmitters, in order to study their over-winter behaviour.

In 2008-09 there were 19 active breeding sub-colonies at Cape Shirreff, with a total of 879 Gentoo and 4026
Chinstrap penguin nests (Pietrzak et al. 2009), although the number of the sub-colonies and their
composition show some inter-annual variation. From the late 1990’s to 2004, the numbers of Chinstrap
penguins at Cape Shirreff declined significantly, whilst Gentoo populations showed no discernible trend.
(Hinke et al. 2007). The negative trend in Chinstrap numbers has continued and nest counts for both penguin
species reached their lowest for 11 years in 2007-08, due to poor weather conditions (Chisholm et al. 2008;
Miller and Trivelpiece 2008). In 2008-09 the population and reproductive success of both Gentoos and
Chinstraps at Cape Shirreff increased significantly in comparison to the previous season but numbers of
Chinstrap nests remained 30% below average for the site (Pietrzak et al. 2009). The differing trends in
Chinstrap and Gentoo populations at Cape Shirreff have been attributed to the higher winter juvenile
mortality rate experienced by Chinstraps (Hinke et al. 2007) and a greater flexibility in feeding patterns
exhibited by Gentoos (Miller et al. 2009).

In general, the Chinstrap penguins nest on higher escarpments at Cape Shirreff, although they are also found
breeding on small promontories near the shore. Gentoo penguins tend to breed on more gentle slopes and
rounded promontories. During the period of chick rearing, foraging by both species of penguin is confined to
the shelf region, approximately 20 to 30km offshore of Cape Shirreff (Miller and Trivelpiece 2007).Data
available on penguin numbers are presented in Table 1.

Several other species breed within the Area (Map 3), although data on numbers are patchy. Kelp gulls
(Larus domincanus) and Brown skuas (Catharacta loennbergi) nest in abundance along the entire coastline
of the Area. In 2000 there were 25 and 22 breeding pairs of these species respectively (AMLR, pers. comm.
2000). In 2007-08, 24 pairs of skuas were identified at Cape Shirreff and Punta Oeste, of which 23 were
Brown skuas (Catharacta loennbergi) and one pair was a hybrid of Brown-South Polar skuas (C.
maccormicki). Fifty-six Kelp gull nests were observed at Cape Shirreff during the 2006-07 season.
Reproductive success of skuas and kelp gulls has been regularly monitored during recent summer seasons at
nesting sites around Cape Shirreff (Chisholm et al. 2008; Pietrzak et al. 2009).

Sheathbills (Chionis alba) nest in two places: one pair has been recorded nesting on the western coast of the
Cape Shirreff peninsula; a second pair has been observed breeding among rocks at the northern beach on San
Telmo Island, near an Antarctic fur seal breeding site (Torres, pers. comm. 2002). Antarctic terns (Sterna
vittata) breed in several locations, which have been observed to vary from year to year. Since 1990-91 a
small colony of approximately 11 pairs of Antarctic shag (Phalacrocorax [atriceps] bransfieldensis) has been
observed breeding on Yeco Rocks, on the western coast of the peninsula (Torres, 1995). Cape petrels
(Daption capense) breed on cliffs on the western coast of the Area; 14 pairs were recorded in January 1993,
nine in January 1994, three in January 1995 and eight in 1999. Wilson’s storm petrel (Oceanites oceanicus)
also breed on the western coast of the Area. Black-bellied storm petrel (Fregetta tropica) have been observed



to breed near the field camp on the eastern coast. A large number of non-breeding Southern Giant petrels
(Macronectes giganteus) frequent the Area in the summer, and a report of a breeding colony on the peninsula
(Bonner 1989, in Heap 1994) is incorrect (Torres, pers. comm. 2002). Other bird species recorded but not
breeding within the Area include Macaroni penguin (Eudyptes chrysolophus), King penguin (Aptenodytes
patagonicus), Emperor penguin (Aptenodytes forsteri), Snow petrel (Pagadroma nivea), White-rumped
sandpiper (Calidris fuscicollis), Black-necked swan (Cygnus melanocoryphus), and the Cattle egret Bubulcus
ibis (Torres 1995; Olavarria et al. 1999). Additional bird species recorded as foraging close to Cape Shireff
include the Black-browed albatross (Thalassarche melanophris) and Gray-headed albatross (T. chrysostoma),
although neither species has yet been recorded within the Area (Cox et al. 2009).

Table 1: Chinstrap (Pygoscelis antarctica) and Gentoo (P. papua) penguin numbers at Cape Shirreff.

Year Chinstrap (pairs) Gentoo (pairs) Source

1958 2000 (N3 200-500 (N1%) Croxall and Kirkwood, 1979
1981 2164 (A4) 843 (A4) Sallaberry and Schlatter, 1983 2
1987 5200 (A3) 300 (N4) Woehler, 1993

1997 6907 (N1) 682 (N1) Hucke-Gaete et al. 1997a
1999-00 7744 (N1) 922 (N1) AMLR data, Carten et al. 2001
2000-01 7212 (N1) 1043 (N1) AMLR data, Taft et al. 2001
2001-02 6606 907 AMLR data, Saxer et al. 2003
2002-03 5868 (A3) 778 (A3) AMLR data, Shill et al. 2003
2003-04 5636 (N1) 751 (N1) AMLR data, Antolos et al. 2004
2004-05 4907 (N1) 818 (N1) AMLR data, Miller et al. 2005
2005-06 4849 (N1) 807 (N1) AMLR data, Leung et al. 2006
2006-07 4544 (N1) 781 (N1) AMLR data, Orben et al. 2007
2007-08 3032 (N1) 610 (N1) AMLR data, Chisholm et al. 2008
2008-09 4026 (N1) 879 (N1) AMLR data, Pietrzak et al. 2009

1.  Alphanumeric code refers to the type of count, as in Woehler (1993).
2. Reported data did not specify species. It has been assumed that the higher number referred to Chinstrap penguins. Data were
reported as individuals, which have been halved to derive ‘pairs’ in the table.

Breeding mammals

Cape Shirreff (including San Telmo Island) is presently the site of the largest known breeding colony of the
Antarctic fur seal in the Antarctic Peninsula region. Antarctic fur seals were once abundant throughout the
South Shetland Islands but were hunted to local extinction between 1820 and 1824. The next observation of
Antarctic fur seals at Cape Shirreff was on 14 January 1958, when 27 animals were recorded, including
seven juveniles (Tufft 1958). The following season, on 31 January 1959, a group of seven adult males, one
female and one male pup were recorded, along with one dead male pup (O’Gorman, 1961). A second female
arrived three days later, and by mid-March 32 Antarctic fur seals were present. By 2002, the estimated
Antarctic fur seal population at Cape Shirreff (excluding San Telmo Island) increased to 14,842 animals
(including 6,453 pups), with the total population (including San Telmo Island) being 21,190 animals
(including 8577 pups) (Hucke-Gaete et al. 2004). More recent data on Antarctic fur seal numbers have yet to
be published. However, the present number of Antarctic fur seals at Cape Shirreff remain an order of
magnitude lower than pre-exploitation populations, and it is unclear whether numbers will recover to their
previous levels (Hucke-Gaete et al. 2004).

Antarctic fur seal breeding sites at Cape Shirreff are concentrated around the coastline of the northern half of
the peninsula (Map 3). At San Telmo Island, breeding is concentrated at both ends of the island, with
juveniles commonly found near the middle (Torres 1995). Long term monitoring of Antarctic fur seals has
been carried at Cape Shirreff since 1991, with the primary objective of studying breeding success in relation



to prey availability, environmental variability and human impacts (Osman et al. 2004). Researchers have
studied various aspects of the fur seal colony, including pup production, predation and growth, female
attendance behavior, seal diet and diving and foraging. During the 2009-10 summer season, researchers
tagged Antarctic fur seals, along with Weddell seals and Leopard seals, to monitor their behavior over the
winter period.

During the 2008-09 season, the AMLR program reported a 13.3% reduction in pup production from the
previous summer season (Goebel et al. 2009). Pup production at Cape Shirreff was particularly low during
both the 2007-08 and 2008-09 seasons, most likely as a result unfavorable winter conditions (Goebel et al.
2008; 2009). During recent seasons, growth rates of fur seal pups within the Area have been studied in
relation to sex, breeding season and maternal foraging and attendance (Vargas et al. 2009) and a humber of
extremely rare color patterns in fur seal pups have been recorded within the Area. Antarctic fur seals with
pie-bald or light colorings were documented for the first time and an albino Weddell seal represented the first
confirmed case of albinism in Weddell, Leopard, Ross or Crabeater seals (Acevedo et al. 2009a, 2009b).

A small number of Southern Elephant seals breed in October on several eastern beaches (AMLR, pers.
comm. 2000; Torres, pers. comm. 2002). On 2 Nov 1999 34 pups were counted on beaches south of Condor
Hill (AMLR, unpublished data). During the 2008-09 season, a total of 34 Southern Elephant seal pups were
born at Cape Shirreff and an additional six were born on a small sandy point between Cape Shirreff and
Punta Oeste (Goebel et al. 2009). Groups of non-breeding Southern Elephant seals are also present, while
isolated animals, mainly juveniles, may be found on various beaches. The foraging behavior of Southern
Elephant seals has been studied using satellite tracking of animals tagged at Cape Shirreff and analyzed in
relation to the physical properties of the water column (Huckstadt et al. 2006; Goebel et al. 2009). Seals
were found to forage as far afield as the Amundsen Sea and one animal was observed travelling 4700 km due
west of the Antarctic Peninsula.

Weddell seals, Leopard seals and Crabeater seals have been observed on the Cape Shirreff peninsula and are
the subject of monitoring programs (O'Gorman 1961; Bengtson et al. 1990; Oliva et al. 1988; Torres 1995;
Goebel, pers. comm. 2010). Monitoring of leopard seal predation on the Antarctic fur seal pup population
was initiated in 2001-02 and was recorded during the 2003-04 Antarctic season (Vera et al. 2004). Leopard
seals hauling out at Cape Shirreff have been fitted with satellite trackers to monitor their foraging range and
dispersal. Observations of leopard seal feeding behaviour and pup survival studies suggest that they consume
up to half of all Antarctic fur seal pups born within the Area each year (Goebel et al. 2008, 2009,). During
the 2008-09 field season, DNA samples were collected from four seal species at Cape Shirreff and stored in
the Southwest Fisheries Science Center DNA archives (Goebel et al. 2009). Humpback whales (Megaptera
novaeangliae) have been observed in the offshore area immediately to the north-east of the Area (Cox et al.
2009).

Marine environment and ecosystem

The seafloor surrounding the Cape Shirreff peninsula slopes relatively gently from the coast, reaching depths
of 50 m approximately 2-3 km from the shore and 100 m at about 6-11 km (Map 1). This relatively shallow
and broad submarine ridge extends to the NW for about 24 km before dropping more steeply at the
continental shelf edge. The ridge is about 20 km in width and flanked either side by canyons reaching depths
of around 300-400 m. There is abundant macroalgae present in the intertidal zone. The limpet Nacella
concinna is common, as elsewhere in the South Shetland Islands.

The waters offshore from Cape Shirreff have been identified as one of three areas of consistently high krill
biomass density in the South Shetland Islands area, although absolute krill populations fluctuate significantly
over time (Hewitt et al. 2004; Reiss et al. 2008). The spatial distribution, demography, density and size of
krill and krill swarms have been studied in the nearshore region at Cape Shirreff, primarily using acoustic
surveys and also using an Autonomous Underwater Vehicle (AUV) (Reiss et al. 2008; Warren et al. 2005).
Acoustic surveys of the nearshore environment indicate that krill in this area are most abundant in to the
south and SE of Cape Shirreff and at the margins of the two submarine canyons, which are believed to be a
source of nutrient rich water that may increase productivity in the nearshore area surrounding Cape Shirreff
(Warren et al. 2006, 2007). Nearshore net tows indicated that the organisms identified in acoustic surveys
were primarily the euphausiids, Euphausia superba, Thysanoessa macrura and Euphausia frigida, and may
also include chaetognaths, salps, siphonophores, laval fish, myctophids and amphipods (Warren et al. 2007).



The nearshore environment surrounding Cape Shirreff has been identified as a primary feeding ground for
penguins resident at the site, particularly during the breeding season when chick provisioning limits foraging
range (Cox et al. 2009). Fur seals and penguins at Cape Shirreff depend strongly upon krill for prey,
particularly when juvenile. Predator foraging ranges are known to overlap with areas of commercial krill
fisheries and changes in the abundance of both predators and krill have been linked to climatic change.
Research at Cape Shirreff therefore aims to monitor krill abundance in combination with predator
populations and breeding success, in order to assess the potential effects of commercial fishing, as well as
environmental variability and climatic change on the ecosystem.

Numerous studies of the marine environment have been conducted in the region offshore from Cape Shirreff
as part of research carried out within the AMLR survey grid. These studies include investigations into
various aspects of the marine environment, including physical oceanography, environmental conditions,
phytoplankton distribution and productivity, krill distribution and biomass and the distribution and density of
seabirds and marine mammals (AMLR 2008, 2009).

Historical features

Following discovery of the South Shetland Islands in 1819, intensive sealing at Cape Shirreff between 1820
and 1824 exterminated almost the entire local populations of Antarctic fur seals and Southern Elephant seals
(Smith and Simpson 1987). In January 1821 60—75 British sealers were recorded living ashore at Cape
Shirreff and 95,000 skins were taken during the 1821-22 season (O’ Gorman 1963). Evidence of the sealers’
occupation remains, with ruins of at least one sealers’ hut in the northwestern region of the peninsula and
remains of sealer’s settlements recorded on a number of the beaches (D. Torres, A. Aquayo and J. Acevedo,
pers. comm. 2010). The shoreline of several bays is also littered with timbers and sections of wrecked
sealers’ vessels. Other evidence of sealing activity includes the remains of stoves, pieces of glass bottles, a
wooden harpoon, and a handcrafted bone figure (Torres and Aguayo 1993). Fildes (1821) reported that
sealers found spars and an anchor stock from the Spanish ship San Telmo on Half Moon Beach around the
time she was lost. The ship sank in the Drake Passage at around 62°S on 4 September 1819, with 644
persons aboard (Headland 1989; Pinochet de la Barra 1991). These were possibly the first people to die in
Antarctica, and the event remains the greatest single loss of life yet to occur south of 60°S. A cairn has been
erected on the northwestern coast of Cape Shirreff peninsula to commemorate the loss, which is designated
as Historic Monument No. 59 (Map 3).

The remains of a camp were found close to the site of present camp facilities (Torres and Aguayo 1993). On
the evidence of the script on items found at the site, the camp is believed to be of Russian origin and date
from the 1940-50s, although its exact origins have yet to be determined. Items found include parts of an
antenna, electrical wires, tools, boots, nails, battery cells, canned food, and a wooden box covered by a
pyramid of stones. Several notes in Russian, dating from later visits, were found in this box.

In January 1985 a human skull was found at Yamana Beach (Torres 1992), determined to be that of a young
woman (Constantinescu and Torres 1995). In January 1987 part of a human femur was found on the ground
surface nearby, inland from Yamana Beach. After a careful surface survey, no other remains were evident at
that time. However, in January 1991, another part of a femur was found in close proximity to the site of the
earlier (1987) find. In January 1993 an archaeological survey was carried out in the area, although no further
human remains were found. The original samples were dated as from approximately 175 years BP, and it
was hypothesised they belong to a single individual (Torres 1999).

Human activities / impacts

The modern era of human activity at Cape Shirreff has been largely confined to science. During the past
three decades, the population of Antarctic fur seals in the South Shetland Islands grew to a level at which
tagging and other research could be undertaken without threatening the existence and growth of the local
population. Chilean studies on Cape Shirreff began in 1965 (Aguayo and Torres 1966, 1967), with a more
intensive program initiated by Chilean scientists in 1982, including an ongoing Antarctic fur seal tagging
program (Cattan et al. 1982; Torres 1984; Oliva et al. 1987). United States investigators have conducted
pinniped and seabird surveys at Cape Shirreff and San Telmo Island since 1986-87 (Bengtson et al. 1990).

CEMP studies at Cape Shirreff began in the mid-1980s, initiated by Chilean and US scientists. Cape Shirreff
was designated as a CEMP Site in 1994 to protect the site from damage or disturbance that could adversely
affect long-term CEMP monitoring. As part of the CEMP, long-term studies are assessing and monitoring



the feeding ecology, growth and condition, reproductive success, behavior, vital rates, and abundance of
pinnipeds and seabirds that breed in the Area. The results of these studies will be evaluated in context with
environmental data, offshore sampling data, and fishery statistics to identify possible cause-effect
relationships between krill fisheries and pinniped and seabird populations.

Brucella and herpes virus antibodies were detected in tissue samples taken from Antarctic fur seals at Cape
Shirreff over summer seasons from 1998-2001, and Brucella antibodies were also detected in Weddell seal
tissue (Blank et al. 1999; Blank et al. 2001a & b). Studies on the mortality of Antarctic fur seal pups from
diseases began in the 2003-04 Antarctic season (Torres and Valdenegro 2004). Enteropathogenic
Escherichia coli (EPEC) has been recorded in swabs from Antarctic fur seals at Cape Shirreff, with two out
of 33 pups sampled testing positive for the pathogen. The findings were the first reports of EPEC in
Antarctic wildlife and in pinipeds, and the effects of the pathogen on Antarctic wildlife is unknown
(Hernandez et al. 2007).

Plastic rubbish was first reported at Cape Shirreff by Torres and Gajardo (1985), and marine debris
monitoring studies have been carried out regularly since 1992 (Torres and Jorquera 1995). Debris remains an
ongoing problem at the site, with over 1.5 tons of material removed from the area by Chilean scientists to
date (D. Torres, A. Aquayo and J. Acevedo, pers. comm., 2010). Recent surveys have yielded large numbers
of articles, mostly made of plastic, but have also included vegetable waste from ships, metal oil drums, rifle
shells and an antenna on beaches. For example, the 2000-01 season survey recorded a total of 1,774 articles,
almost 98% of which were made of plastic and the remainder made of glass, metal and paper. It is significant
that 34% of the plastic items found in 2000-01 were packing bands, representing approximately 589 bands.
Of these, 40 were uncut and another 48 had been knotted into a loop. Several articles found in this survey
were oiled, and some plastic articles were partially burnt. Antarctic fur seal entanglement in marine debris
has been recorded frequently at Cape Shirreff (Torres 1990; Hucke-Gaete et al. 1997c; Goebel et al. 2008,
2009), primarily in fishing equipment such as nylon ropes, net fragments and packing bands. Between 1987-
1997 a total of 20 Antarctic fur seals were recorded with ‘neck collars’ from such debris. Plastic fibers are
also found in Kelp gull and Chinstrap penguin nests (Torres and Jorquera 1992), as well as those of
Sheathbills (Torres and Jorquera 1994).

The waters surrounding Cape Shirreff represent an important krill fishing area. Catch data specifically for
Cape Shirreff are unavailable, but fishing statistics are published for CCAMLR Statistical Subarea 48.1,
within which the Area lies. In 2008-09, 33970 tons of Antarctic krill (Euphausia superba) were caught in
Subarea 48.1 compared with an average of 32993 tons per year caught during the period 1999-00 to 2008-09
(CCAMLR 2010). On 10 October 2010, the krill fishery in Subarea 48.1 was closed for the remainder of the
2009-10 fishing season (1 December 2009- 30 November 2010) because the catch reached 99.9% of the
annual limit for the Subarea (155,000 tonnes). Nations recorded as fishing for krill within the Subarea
during the recent past included Japan, Korea, Norway, Poland, Ukraine, Uruguay, the United States and
Vanuatu. Krill fishing generally occurred between December and August, with the highest catches usually
occurring between March and May. Catches of other species occurred in very much smaller quantities and
included Champsocephalus gunnari, Champsocephalus gunnari, Nototheniops nybelini, Notothenia
coriiceps, Notolepis spp, Notothenia gibberifrons, Notothenia neglecta, Notothenia rossii,
Pseudochaenichthys georgianus and Chaenocephalus aceratus (CCAMLR 2010).

6(ii) Access to the Area

Access to the Area may be made by small boat, by aircraft or across sea ice by vehicle or on foot.
Historically seasonal sea ice formation in the South Shetlands area generally began in early April and
persisted until early December, although more recently the South Shetland Islands can be ice-free year round
as a result of regional warming.

Aiir access restrictions apply for the period 01 November — 31 March inclusive. During this time, helicopters
may land at either of the two helicopter landing sites (Map 2), but landing at site A is preferred under most
circumstances. Landing site A is located approximately 150m north-west of the summit of Condor Hill on
the eastern side of the peninsula (62°46'27"S, 60°28'17"W). Landing site B is situated on a wide area of flat
ground on Ancho Pass, approximately 300m east of Selknam Hill (62°46'48"S, 60°28'16"W). To the
maximum extent practicable, aircraft should follow the Helicopter Access Zone when accessing the Area and
should approach from the south, across the Livingston Island permanent ice cap. Air access is prohibited
within the Restricted Zone, unless authorised by permit. The zone is situated north of 62°28' S (Map 2), or
north of 62°29' S and west of 60°48' W and is designated because it contains the highest concentrations of



wildlife in the Area. Due to the presence of wildlife, aircraft are encouraged to maintain a horizontal and
vertical separation of 2000 ft (~610 m) from the protected area boundary, unless accessing the designated
landing sites or otherwise authorized by permit.

When access to the Area is made from the sea, small boats should land at one of the following locations: the
eastern coast of the peninsula at EI Médulo Beach, where a deep channel enables relatively easy access; the
northern end of Half Moon Beach; the northern end of Yamana Beach, on the western coast (suitable at high
tide only);or the southern end of the northern beach on San Telmo Island. Small boats may land at any other
location within the Area, provided that this is consistent with the purposes for which a permit has been
granted and where practicable, visitors should avoid landing where wildlife colonies are present. Two
anchorages have been identified close to the Area; 1600 m north-east of the main camp facilities and
approximately 800 m north of San Telmo Island. Sea states are generally between 1 and 4 m, decreasing
closer to shore or in lea of Cape Shirreff (Warren et al. 2006, 2007).

When sea ice conditions allow, the Area may be accessed over sea ice on foot or by vehicle. However,
vehicle use within the Area is restricted to the coastal zone between Mddulo Beach and the Chilean / US
camp facilities only. Persons entering the Area may not move beyond the immediate vicinity of their landing
site unless authorised by Permit.

6(iii) Restricted and managed zones within the Area

A zone in the north and west of the Area is designated as a Restricted Zone, due to its high concentrations of
wildlife. Restrictions apply to air access only and prohibit overflight below 2000 ft (~610m), unless
specifically authorized by permit. The Restricted Zone is defined as the area north of 62°28' S (Map 2), and
north of 62°29' S and west of 60°48' W.

A Helicopter Access Zone (Map 2) has been defined which applies to aircraft entering the Area and
accessing the designated landing sites. The Helicopter Access Zone extends from the Livingston Island
permanent ice cap northward following the main ridgeline of the peninsula for 1200 m (~ 0.65 n. mi.)
towards Selknam Hill. The Helicopter Access Zone then extends east by 300 m (~0.15 n. mi) (to helicopter
landing site B at Ancho Pass and a further 400 m (~0.23 n. mi) east to the summit of Condor Hill close to
helicopter landing site. The southern boundary of the Helicopter Access Zone is coincident with the southern
boundary of the Area.

6(iv) Structures within and near the Area

A semi-permanent summer-only research camp has been established on the eastern coast of the Cape Shirreff
peninsula, located at the base of Condor Hill (62°28'12" S, 60°46'17" W) (Map 3). Buildings for the camp
remain in situ year-round. In 2010, the field camp known as Cape Shirreff Field Station (US), consisted of
four small buildings and an outhouse. The camp ‘Dr Guillermo Mann-Fischer’ (Chile) is located around 50
m from the US station and comprised of a main hut, laboratory, store house, a fiberglass igloo, an outhouse
and a wind-powered generator in 2010 (Goebel pers. comm. 2010, D. Torres, A. Aquayo and J. Acevedo,
pers. comm., 2010)). The Chilean fiberglass igloo was originally installed in 1990-91, while the US camp
was established in 1996-97. Storage areas are also present, and tents are erected seasonally nearby as
required. During the 2009-10 season, an All Terrain Vehicle (ATV) shed, with secondary containment for
summer use and winter storage of ATVs, was constructed at the US camp. The site was selected to remain
within the existing station footprint and to avoid interference with seal traffic. A “Weatherport’ is stored at
Cape Shirreff as additional accommodation for visiting scientists and is erected within 10 m of the south side
of the US station when needed.

Two automatic weather stations are mounted on the exterior of existing buildings at Cape Shirreff. A remote
receiving station used for seal tracking studies is stored within a box (90x60x100cm) located on a small ridge
to the southeast of Mansa Bay.

A boundary marker is located at Médulo Beach, close to the Chilean and US stations. The marker states that
the Area is protected and that access is prohibited. In 2009-10 season, the marker was weathered but legible
(Goebel, pers. comm. 2010). The boundaries of the protected area are not otherwise marked.

The remains of a camp, believed to be of Russian origin, are present near the Chilean and US camps. In other
parts of the peninsula, sparse evidence may be found of 19" Century sealers’ camps (Smith and Simpson
1987; Torres 1993; Stehberg and Lucero 1996). A cairn (Historic Monument No. 59) has been erected on
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Gaviota Hill on the northwestern coast to commemorate the loss of those aboard the San Telmo in 1819
(Map 3). In 1998-99 a 5x7 m bird observation / emergency hut (62°27'41" S, 60°47'28" W) was installed by
US scientists on the northern slopes of Enrique Hill above Bahamonde Beach, close to the penguin colonies
(Map 3).

6(v) Location of other protected areas within close proximity of the Area

The nearest protected areas to Cape Shirreff are Byers Peninsula (ASPA No. 126), which lies about 20 km to

the southwest; Port Foster (ASPA No. 145, Deception Island) and other parts of Deception Island (ASPA No.
140), which are approximately 30 km to the south; and “Chile Bay’ (Discovery Bay) (ASPA No. 144), which

lies about 30 km to the east at Greenwich Island (Map 1).

7. Permit conditions

Entry into the Area is prohibited except in accordance with a Permit issued by an appropriate national
authority. Conditions for issuing a Permit to enter the Area are that:

e itisissued only for scientific study associated with the CEMP, or for compelling scientific, educational,
archaeological or historic purposes that cannot be served elsewhere; or

e itisissued for essential management purposes consistent with plan objectives such as inspection,
maintenance or review;

¢ the actions permitted will not jeopardize the ecological, scientific, educational archaeological or historic
values of the Area;

e any management activities are in support of the objectives of the Management Plan;
¢ the actions permitted are in accordance with the Management Plan;

o the Permit, or a copy, shall be carried within the Area;

o avisit report shall be supplied to the authority named in the Permit;

o permits shall be issued for a stated period.

7(i) Access to and movement within the Area

Access to the Area shall be by small boat, by helicopter, on foot or by vehicle.

Boat access
Access by small boats should be at one of the following locations (Map 2):

1. the eastern coast of the peninsula at EI M6dulo Beach, 300 m north of the camp facilities, where a
deep channel enables relatively easy access;

2. the northern end of Half Moon Beach, on the eastern coast of the peninsula;
3. the northern end of Yamana Beach, on the western coast (suitable at high tide only);
4. the southern end of the northern beach on San Telmo Island.

Access by small boat at other locations around the coast is allowed, provided this is consistent with the
purposes for which a Permit has been granted. Two anchorages have been identified close to the Area; 1600
m north-east of the main camp facilities and approximately 800 m north of San Telmo Island. Visitors should,
where practicable, avoid landing where pinniped or seabird colonies are present on or near the coast.

Aircraft access and overflight

Due to the widespread presence of pinnipeds and seabirds over the Cape Shirreff peninsula during the
breeding season (01 November — 31 March), access to the Area by aircraft in this period is strongly
discouraged. Where possible and by preference, access should be by small boat. All restrictions on aircraft
access and overflight apply between 01 November — 31 March inclusive, when aircraft shall operate and
land within the Area according to strict observance of the following conditions:



1) Itis recommended that aircraft maintain a horizontal and vertical separation distance 2000 ft (~610 m)
from the Antarctic Specially Protected Area boundary (Map 2), unless accessing the designated landing
sites through the Helicopter Access Zone or otherwise authorized by permit;

2) Overflight of the Restricted Zone is prohibited below 2000 ft (~610 m) unless authorized by permit. The
Restricted Zone is defined as the area north of 62°28' S, or north of 62°29' S and west of 60°48' W (Map
2), and includes the areas of greatest wildlife concentration;

3) Helicopter landing is permitted at two designated sites (Map 2). The landing sites with their coordinates
are described as follows:

(A) on a small area of flat ground, ~150 m northwest of the summit of Condor Hill (50 m, or ~150 ft)
(62°46'27"S, 60°2817"W), which is the preferred landing site for most purposes; and

(B) on the wide flat area on Ancho Pass (25 m), situated between Condor Hill and Selknam Hill
(62°46'48"S, 60°28'16"W).

4) Aircraft accessing the Area should follow the Helicopter Access Zone to the maximum extent practicable.
The Helicopter Access Zone allows access from the south across the Livingston Island permanent ice
cap and extends along the main ridgeline of the peninsula for 1200 m (~ 0.65 n. mi.) towards Selknam
Hill (elevation = 50 m, or ~150 ft). The Helicopter Access Zone then extends east by 300m (~ 0.15 n.
mi) to Ancho Pass, where helicopter landing site B is situated, and a further 400m (~0.23 n. mi) east to
the summit of Condor Hill (elevation -= 50 m, or ~150 ft), close to helicopter landing site A. Aircraft
should avoid overflight of the hut and beach areas on the eastern side of Condor Hill.

5) The preferred approaches to the Helicopter Access Zone are from the south across the Livingston Island
permanent ice cap, from the southwest from the direction of Barclay Bay, and from the southeast from
the direction of Hero Bay (Maps 1 and 2).

6) Weather with a low cloud ceiling often prevails at Cape Shirreff, particularly in the vicinity of the
permanent ice cap, which can make snow/ice ground definition difficult to discern from the air. On-site
personnel who may be advising on local conditions before aircraft approaches should be aware that a
minimum cloud base of 150 m (500 ft) AMSL over the approach zone of the Livingston Island ice cap is
necessary in order for access guidelines to be followed;

7) Use of smoke grenades to indicate wind direction is prohibited within the Area unless absolutely
necessary for safety, and any grenades used should be retrieved.

Vehicle access and use

Access by vehicle over land may be made to the boundary to the Area. Access by vehicle over sea ice may
be made to the shore within the Area. Vehicles are permitted to operate on land only in the coastal zone
between Modulo Beach and the Chilean / US camp facilities (Map 3). The use of vehicles elsewhere within
the Area is prohibited.

Foot access and movement within the Area

With the exception of the restricted use of vehicles described above, movement on land within the Area shall
be on foot. Pilots, air, boat or vehicle crew, or other people in aircraft, boats, or vehicles are prohibited from
moving on foot beyond the immediate vicinity of their landing site or the hut facilities unless specifically
authorised by Permit. Visitors should move carefully so as to minimize disturbance to flora, fauna, and soils,
and should walk on snow or rocky terrain if practical, but taking care not to damage lichens. Pedestrian
traffic should be kept to the minimum consistent with the objectives of any permitted activities and every
reasonable effort should be made to minimize effects.

7(ii) Activities that are or may be conducted in the Area, including restrictions on time or place

¢ Scientific research that will not jeopardize the values of the Area, in particular those associated with the
CEMP;

¢ Essential management activities, including monitoring;

o Activities with educational aims (such as documentary reporting (photographic, audio or written) or the
production of educational resources or services) that cannot be served elsewhere.

e Activities with the aim of preserving or protecting historic resources within the Area.
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¢ Archaeological research that will not threaten the values of the Area.

7(iii) Installation, modification or removal of structures
o No structures are to be erected within the Area except as specified in a permit;

o The principal camp facilities shall be limited to the area within 200 m of the existing Chilean and US
field camps (Map 3). Small temporary hides, blinds or screens may be constructed for the purpose of
facilitating scientific study of the fauna;

o All structures, scientific equipment or markers installed in the Area must be authorized by permit and
clearly identified by country, name of the principal investigator and year of installation. All such items
should be made of materials that pose minimal risk of harm to fauna or of contamination of the Area;

¢ Installation (including site selection), maintenance, modification or removal of structures shall be
undertaken in a manner that minimizes disturbance to flora and fauna, preferably avoiding the main
breeding season (1 November — 31 March);

¢ Removal of structures, equipment, hides or markers for which the permit has expired shall be the
responsibility of the authority which granted the original Permit, and shall be a condition of the Permit;

7(iv) Location of field camps

Camping is permitted within 200 m of the facilities of the Chilean and US field camps, on the eastern coast
of the Cape Shirreff peninsula (Map 3). Temporary camping is permitted at the northern extremity of
Yamana beach to support fieldwork on the San Telmo Islets (Map 3). The US bird observation hut on the
northern slopes of Enrique Hill (62°27'41" S, 60°47'28" W) may be used for temporary overnight camping
for research purposes, although should not be used as a semi-permanent camp. Camping is permitted on San
Telmo Island when necessary for purposes consistent with plan objectives. The preferred camping location
is at the southern end of the northern beach on the island. Camping is prohibited elsewhere within the Area.

7(v) Restrictions on materials and organisms which can be brought into the Area

¢ No living animals, plant material, microorganisms or soils shall be deliberately introduced into the Area
and the precautions listed below shall be taken against accidental introductions;

¢ To help maintain the ecological and scientific values at Cape Shirreff and San Telmo Island visitors shall
take special precautions against introductions. Of concern are pathogenic, microbial, invertebrate or
plant introductions sourced from other Antarctic sites, including stations, or from regions outside
Antarctica. Visitors shall ensure that sampling equipment and markers brought into the Area are clean.
To the maximum extent practicable, footwear and other equipment used or brought into the area
(including backpacks, carry-bags and tents) shall be thoroughly cleaned before entering the Area;

o Dressed poultry should be free of disease or infection before shipment to the Area and, if introduced to
the Area for food, all parts and wastes of poultry shall be completely removed from the Area or
incinerated or boiled long enough to kill any potentially infective bacteria or viruses;

¢ No herbicides or pesticides shall be brought into the Area;

¢ Any other chemicals, including radio-nuclides or stable isotopes, which may be introduced for scientific
or management purposes specified in the Permit, shall be removed from the Area at or before the
conclusion of the activity for which the Permit was granted;

¢ Fuel, food, and other materials are not to be stored in the Area, unless required for essential purposes
connected with the activities for which a permit has been granted;

¢ All materials introduced shall be for a stated period only, shall be removed at or before the conclusion of
that stated period, and shall be stored and handled so that risk of their introduction into the environment
is minimized;

o If release occurs which is likely to compromise the values of the Area, removal is encouraged only
where the impact of removal is not likely to be greater than that of leaving the material in situ.

7(vi) Taking or harmful interference with native flora or fauna

Taking or harmful interference with native flora or fauna is prohibited, except in accordance with a separate
permit issued under Article 3 of Annex Il by the appropriate national authority specifically for that purpose.



CEMP research programs in progress within the Area should be consulted before other Permits for taking or
harmful interference with animals are granted.

7(vii) Collection or removal of anything not brought into the Area by the Permit holder

o Material may be collected or removed from the Area only in accordance with a Permit and should be
limited to the minimum necessary to meet scientific or management needs.

o Material of human origin likely to compromise the values of the Area, which was not brought into the
Area by the Permit Holder, and is clearly of no historic value or otherwise authorized, may be removed
unless the impact of removal is likely to be greater than leaving the material in situ: if this is the case the
appropriate authority should be notified.

o Material found that is likely to possess important archaeological, historic or heritage values should not be
disturbed, damaged, removed or destroyed. Any such artifacts should be recorded and referred to the
appropriate authority for a decision on conservation or removal. Relocation or removal of artifacts for
the purposes of preservation, protection, or to re-establish historical accuracy is allowable by permit;

e The appropriate national authority should be notified of any items removed from the Area that were not
introduced by the permit holder.

7(viii) Disposal of waste

All wastes shall be removed from the Area, except human wastes and domestic liquid wastes, which may be
removed from the Area or disposed of into the sea.

7(ixX) Measures that are necessary to ensure that the aims and objectives of the Management Plan can
continue to be met

1) Permits may be granted to enter the Area to carry out biological monitoring and site inspection activities,
which may involve the collection of limited samples for analysis or review, or for protective measures.

2) Any specific sites of long-term monitoring should be appropriately marked.

3) To avoid interference with long-term research and monitoring activities or possible duplication of effort,
persons planning new projects within the Area should consult with established programs working at
Cape Shirreff, such as those of Chile and the US, before initiating the work.

4) In view of the fact that geological sampling is both permanent and of cumulative impact, visitors
removing geological samples from the Area shall complete a record describing the geological type,
guantity and location of samples taken, which should, at a minimum, be deposited with their National
Antarctic Data Centre or with the Antarctic Master Directory.

7(x) Requirements for reports

o Parties should ensure that the principal holder for each Permit issued submits to the appropriate authority
a report describing the activities undertaken. Such reports should include, as appropriate, the
information identified in the Visit Report form contained in Appendix 4 of Resolution 2 (1998)(CEP 1I).

¢ Parties should maintain a record of such activities and, in the Annual Exchange of Information, should
provide summary descriptions of activities conducted by persons subject to their jurisdiction, in
sufficient detail to allow evaluation of the effectiveness of the Management Plan. Parties should,
wherever possible, deposit originals or copies of such original reports in a publicly accessible archive to
maintain a record of usage, to be used both in any review of the management plan and in organizing the
scientific use of the Area.

e The appropriate authority should be notified of any activities/measures undertaken, and / or of any
materials released and not removed, that were not included in the authorized permit.
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Management Plan for
Antarctic Specially Protected Area No. 167

Hawker Island, Princess Elizabeth Land

Introduction

"E, Map A) is located 7 km south-west from Davis station off the Vestfold
H|IIs on the Ingrid Christensen Coast, Princess Elizabeth Land, East Antarctica. The island was designated
as Antarctic Specially Protected Area (ASPA) No. 167 under Measure 1 (2006), following a proposal by
Australia, primarily to protect the southernmost breeding colony of southern giant petrels (Macronectes
giganteus) (Map B). The Area is one of only four known breeding locations for southern giant petrels on the
coast of East Antarctica, all of which have been designated as ASPAs: ASPA 102, Rookery Islands, Holme
Bay, Mac.Robertson Land (67°36°S, 62°53°E) — near Mawson Station; ASPA 160, Frazier Islands, Wilkes
Land (66°13°S, 110°11°E) — near Casey station; and ASPA 120, Pointe Géologie, Terre Adélie (66°40°S,
140°01°E) — near Dumont d’Urville. Hawker Island also supports breeding colonies of Adélie penguins
(Pygocelis adeliae), south polar skuas (Catharacta maccormicki), Cape petrels (Daption capense) and
occasionally Weddell seals (Leptonychotes weddellii).

1. Description of values to be protected

The total population of southern giant petrels in East Antarctica represents less than 1% of the global
breeding population. It is currently estimated at approximately 300 pairs, comprising approximately 45 pairs
on Hawker Island (2010), 2-4 pairs on Giganteus Island (Rookery Islands group) (2007), approximately 250
pairs on the Frazier Islands (2001) and 8-9 pairs at Pointe Géologie (2005). Southern giant petrels also breed
on other islands in the southern Indian and Atlantic Oceans and at the Antarctic Peninsula.

The southern giant petrel colony at Hawker Island was discovered in December 1963; at that time there were
40-50 nests present, “some with eggs” but it is unclear how many nests were occupied. Between 1963 and
2007, intermittent counts of adults, eggs or chicks were undertaken at various stages of the breeding cycle.
Because of the variability in the timing of counts and the inconsistency of count units it is not possible to
establish a long term trend for this population. Low numbers were previously reported for this colony
because only the numbers of chicks banded in a given year rather than total chick numbers. The Area also
supports a breeding colony of Adélie penguins, a limited number of flying birds and southern elephant seal
haul out areas.

Southern giant petrels breeding in East Antarctica are sensitive to disturbance at the nest. Restrictions in
activities permitted at breeding sites near Australian stations, including a prohibition of banding, were
introduced in the mid-1980s.

At the South Shetland Islands and South Orkney Islands, the incidental bycatch of southern giant petrels in
longline fisheries operating in the Southern Ocean is likely to have contributed to observed population
decreases. Similar observations have not been made in East Antarctica. Until recently, southern giant
petrels were listed as Vulnerable by the International Union for the Conservation of Nature (IUCN).
However, a re-analysis of all data available for the global population indicated that the best case scenario
over the past three generations or 64 years was a 17% increase of the total population, and the worst case
scenario a 7.2% decrease. These figures are below the threshold set by the IJUCN to be classified as
Vulnerable. The conservation status for southern giant petrels has consequently been downgraded from Near
Threatened to Least Concern.Hawker Island also supports breeding colonies of Adélie penguins (Pygocelis
adeliae), south polar skuas (Catharacta maccormicki), Cape petrels (Daption capense) and occasionally
Weddell seals (Leptonychotes weddellii).

2. Aims and objectives
Management of the Hawker Island ASPA aims to:

¢ protect the breeding colony of southern giant petrels and other wildlife colonies;



¢ avoid human disturbance or other adverse impacts on the values of the Area, while still allowing
research or other activities consistent with this Plan;

o protect the values of Hawker Island as a reference area for future comparative studies with other
breeding populations of southern giant petrels; and

¢ minimise the possibility of the introduction of alien plants, animals and microbes to Hawker Island.

3. Management activities
The following management activities will be undertaken to protect the values of the Area:

e research visits to assess population levels and trends of the southern giant petrel colony and/or other
wildlife shall be permitted. Wherever feasible, preference shall be given to activities and methodologies
which minimise disturbance to the breeding colony (e.g. use of automated cameras);

¢ where practicable the Area shall be visited outside the breeding season of southern giant petrels (i.e.
during the period mid-April to mid-September) as necessary, to assess whether it continues to serve the
purposes for which it was designated and to ensure that management activities are adequate;

¢ information on the location of Hawker Island ASPA (stating the restrictions that apply) shall be
produced and copies of this management plan shall be available at nearby stations. Informative material
and the management plan should be provided to ships visiting the vicinity; and

¢ the management plan shall be reviewed at least every five years and updated/modified as required.

4. Period of designation

Designation is for an indefinite period.

5. Maps

Map A: Hawker Island Antarctic Specially Protected Area, Vestfold Hills, Ingrid Christensen Coast, Princess
Elizabeth Land, East Antarctica.

Map B: Hawker Island, Antarctic Specially Protected Area, Vestfold Hills, Ingrid Christensen Coast,
Princess Elizabeth Land, East Antarctica, Biota, Topography and Physical Features.

Specifications for maps:

Projection: UTM Zone 49
Horizontal Datum: WGS84

6. Description of the Area

6(i) Geographical co-ordinates, boundary markers and natural features

Haweker Island is located at 68°38°S, 77°51’E, approximately 300 m offshore from the Vestfold Hills. The
Vestfold Hills are roughly triangular ice-free area of approximately 512 km? of bedrock, glacial debris, lakes
and ponds. The Vestfold Hills are bound by the ice plateau to the east, the Sgrsdal Glacier to the south, and
Prydz Bay to the west and contain low hills (maximum height 158 m at Boulder Hill) and valleys, and are
penetrated deeply by fjords and lakes. Numerous islands fringe the coast of the Vestfold Hills, and Hawker
Island lies in the south-west, between Mule Island and Mule Peninsula.

Hawker Island is an irregularly shaped island of low elevation (maximum elevation of nearly 40 m), with
two parallel ranges of hills running in a north south direction terminating in two small southern peninsulas. A
third peninsula lies directly west and terminates with a 40 m hill with steep cliffs to the sea on the western
and southerly aspects. A number of small freshwater lakes lie between the ranges of hills on the northern part
of the island, with a number of small lakes lying on the flatter terrain on the eastern sector of the island. At
its maximum extent the island is 2 km north to south and 1.7 km east to west.

The Hawker Island ASPA comprises the entire terrestrial area of Hawker Island, with the seaward boundary
at the low water mark (Map B). The total area of the Hawker Island ASPA is approximately 1.9 km2. There
are no boundary markers.



Environmental domains analysis

Based on the Environmental Domains Analysis for Antarctica (Resolution 3 (2008)) Hawker Island is
located within Environment T Inland continental geologic.

Human History

The first recorded sighting of the Vestfold Hills was by Douglas Mawson on the BANZARE voyage of the
'Discovery' on 9 February 1931. Four years later, on 20 February 1935, Captain Klarius Mikkelsen of the
tanker Thorshavn (Lars Christensen Company), sighted and landed in the area. He named many features in
the area and in the Vestfold Hills after his home province in Norway. The Vestfold Hills were again visited
by Mikkelsen in early 1937, while undertaking an aerial survey of the coast.

In January 1939, the American explorer, Lincoln Ellsworth, and his Australian adviser, Sir Hubert Wilkins
were the next recorded visitors to the area in the motor ship Wyatt Earp. Ellsworth flew some 400 km inland.
In early 1947, the USS Currituck visited the Ingrid Christensen Coast as part of Operation Highjump.
Photographic flights were conducted to survey the coastline.

The first Australian National Antarctic Research Expeditions (ANARE) to the area was led by Dr Phillip
Law on Kista Dan and reached the Vestfold Hills on 1 March 1954. During January 1956, members of the
Soviet Antarctic Expedition landed on the Ingrid Christensen Coast in preparation for the International
Geophysical Year and established Mirny Station 595 km to the east. Australia established Davis station in
the Vestfold Hills in 1957. Hawker Island was named for A.C. Hawker, radio supervisor at Davis station in
1957.

Climate

Meteorological data for the Area are confined almost entirely to observations at Davis station, 7 km
northwest of Hawker Island. The Vestfold Hills area has a polar maritime climate that is cold, dry and windy.
Summer days are typically sunny, with a midday temperature from -1°C to +2.9°C and a summer maximum
of +5°C, but temperatures are below 0°C for most of the year falling to as low as —40.7°C in winter. The
maximum temperature recorded at Davis station from 1957 to 2001 was +13°C. Long periods of relatively
calm, fine conditions occur throughout the year. Winds are generally light. The yearly average is around 20
km/h. Violent winds and blizzards can commence with little warning, and gusts of over 200 km/h have been
recorded. Snowfall averages 78 mm/yr, with the greater proportion of annual accumulation resulting from
windblown drift. Apart from several permanent ice banks, the Vestfold Hills are virtually snow free in
summer and lightly covered in winter. The record illustrates the seasonal climate expected for high latitudes,
but on average Davis station is warmer than other Antarctic stations at similar latitudes. This has been
attributed to the “rocky oasis” which results from the lower albedo of rock surfaces compared to ice, hence
more solar energy is absorbed and re-radiated.

Geology

The Vestfold Hills consist of Archaean gneiss, upon which thin and often fossiliferous Pliocene and
Quaternary sediments occupy depressions. The oldest known Cenozoic strata in the Vestfold Hills are the
mid-Pliocene Sgrsdal Formation, which contains a diverse marine fossil flora and fauna. Other younger
Cenozoic strata attest to repeated glaciation, and several marine transgressions and regressions. The three
major lithologies forming the Vestfold Hills are (in order of age) Chelnock Paragneiss, Mossel Gneiss and
Crooked Lake Gneiss. This is repeated in units from east-north-east to west-south-west. Intruded into these,
are groups of mafic dykes in a rough north-south orientation. The dykes are a major feature of the Vestfold
Hills. Hawker Island comprises an extension of the Crooked Lake Gneiss of the northern portion of Mule
Peninsula above Laternula Inlet. In common with the Archaean gneisses in the Vestfold Hills, the Hawker
Island Crooked Lake Gneiss is cut by very distinctive, middle to early Proterozoic dolerite dykes.

Southern Giant Petrels

The Hawker Island southern giant petrel colony is situated on level ground about 20 m above sea-level at the
northern end of the island (Map B). The same area has been used for breeding since the first records were
made in 1963/64. The eastern side of the breeding area forms a slight ridge with the ground dropping away
below, providing a good area for take-off into the prevailing north-easterly winds.



The breeding season for southern giant petrels on Hawker Island commences in late September/early
October and eggs are laid during the second half of October. Following an incubation period of about 60
days, hatching starts in the second half of December. Hatching continues over a period of three to four weeks
until mid-January. About 14 — 16 weeks after hatching, the fledglings leave the colony from late March to
early May. From the analysis of year round automated cameras and visits during recent winters, it is known
that a small number of birds are present outside the breeding season; hence the requirement that visits to the
Area at any time of the year be conducted in a manner that ensures minimal disturbance.

In the mid 1980s, a management strategy was implemented for all three southern giant petrels breeding
localities in the vicinity of the Australian stations, to minimise human disturbance. Previously the Australian
Antarctic Division restricted census visits to one in every three to five year period and implemented tight
administrative controls over all other visits. At this time, this level of visitation was considered an
appropriate compromise between the risk of disturbing the birds and the need to obtain meaningful
population data. However, this management regime impacted on the level of visitation needed to assess
population levels (and trends) and did not appear to significantly benefit the breeding success of the southern
giant petrels. With the development of new technology (such as automated cameras), detailed information
can now be obtained with little or no human presence during the breeding period.

In March 2011, 23 chicks and 64 adults were observed in the Area. Of these, four banded birds were sighted
consisting of two birds banded in the Casey region (dated 1985) and two birds banded at Hawker Island
(dated 1986). The two Casey banded birds were observed remaining near the same chicks and appeared to
be breeding.

Other Birds

Adélie penguins breed along the Vestfold Hills coastline and on at least 17 offshore islands, including
Hawker Island. The total number of Adélie penguins in the Vestfold Hills has been estimated at 130000 pairs.
The Hawker Island colony is located in the vicinity of a small hill midway on the western side of the island
and has been estimated at 2500 to 7500 pairs. There is evidence that the colony or some of the breeding
groups within the colony have moved location periodically. The deserted areas are marked by deep deposits
of guano, frozen eggs and the dehydrated carcasses of chicks. The first Adélie penguins usually appear in

the area by the middle of October and eggs are laid about four weeks later. The interval between laying of

the first and second egg is 2% to 4% days, and the incubation period is ranges from 32 to 35 days. The last
moulted adults depart Hawker Island by the end of March.

A small colony of Cape petrels has been recorded on Hawker Island on the southern tip of the south western
peninsula. Cape petrels are absent from the Area in winter; they return to their nesting sites during October,
lay eggs from late November to early December and chicks fledge in late February and early March.

Seals

Weddell seals (Leptonychotes weddellii) breed in the Vestfold Hills and occasionally on the south-east part
of Hawker Island. The seals start to appear inshore in late September and early October, and pupping occurs
from mid-October until late November. Throughout summer, moulting Weddell seals continue to frequent
firm sea-ice and haul out onto land. Most of the local population remains in the Vestfold Hills throughout
the summer. Non-breeding groups of southern elephant seals (Mirounga leonina) haul out during the summer
months in the vicinity of the south-western peninsula on Hawker Island. Their moulting areas contain
deposits of hair and excrement that have accumulated over several thousand years, and could be considered
as unique and sensitive areas.

Vegetation

The flora of the Vestfold Hills comprises at least 82 species of terrestrial algae, six moss species and at least
23 lichen species. The lichens and mosses are distributed chiefly in the eastern or inland sector and their
distribution patterns reflect the availability of drift snow, time since exposure of the substrate from the ice
plateau, time since the last glaciation, elevation and proximity to saline waters. Very few occurrences of
lichens or mosses have been noted towards the salt-affected coastal margin including Hawker Island where
the low terrain is densely covered with extensive sand and moraine deposits.

Terrestrial algae are widespread and are major primary producers in the Vestfold Hills. Sublithic (or
hypolithic) algae have been reported from Hawker Island, developing on the undersurfaces of translucent



quartz stones that are partially buried in soil. The dominant algae, Cyanobacteria, particularly
oscillatoriacean species, Chroococidiopsis sp., and Aphanothece sp. occur with the greatest frequency
together with the Chlorophyta species, cf. Desmococcus sp. A and Prasiococcus calcarius. The endaphic alga
Prasiola crispa occurs as green crumpled sheet-like strands at melt flushes, usually associated with the
diatom Navicula muticopsis and oscillatoriacean algae. The ornithocophilous lichen Candelariella flava has
been reported from Hawker Island, associated with seabird nesting sites.

Invertebrates

An extensive survey of terrestrial tardigrades was undertaken in the Vestfold Hills in 1981 from which four
genera and four species of tardigrade were recovered. Although no tardigrades were recovered from the
Hawker Island sample site it has been suggested that, as two species of tardigrade, Hypsibius allisonii and
Macrobiotus fuciger (?) were recovered from Walkabout Rocks, they may be found in other coastal areas of
similar ecology, associated with Prasiola crispa. The mite, Tydeus erebus is associated with breeding sites of
Adélie penguins on the island.

6(ii) Access to the Area
Depending on sea ice conditions, the Area can be accessed by vehicle, small boat or aircraft, all of which
must remain outside the Area. There are no designated landing sites.

6(iii) Location of structures within and adjacent to the Area

There are no permanent structures within or adjacent to the Area. At the time of writing a number of
automatic cameras were temporarily located in proximity to the southern giant petrel colony, for the
purposes of ongoing population monitoring.

6(iv) Location of other protected areas in the vicinity

The following Protected Area is located near Hawker Island:
Marine Plain, Antarctic Specially Protected Area No. 143 (68°36°S, 78°07E).

6(v) Special zones within the Area

There are no special zones within the Area.
7. Terms and conditions for entry permits

7(i) General conditions

Visits to Hawker Island ASPA are prohibited except in accordance with a permit issued by an appropriate
national authority. Permits to enter the Area may only be issued for compelling scientific research that
cannot be undertaken elsewhere, or for essential management purposes consistent with the objectives and
provisions of the management plan. Permits are only to be issued for research that will not jeopardise the
ecological or scientific values of the Area, or interfere with existing scientific studies.

Permits shall include a condition that the permit or a copy shall be carried at all times when within the Area.
Additional conditions, consistent with the objectives and provisions of the management plan, may be
included by the issuing authority. The principal permit holder for each permit issued is required to submit to
the permit issuing authority a visit report detailing all activities undertaken within the Area, and all census
data obtained during the visit.

Collaboration with other national programs is encouraged to reduce duplication of research and minimise
disturbance of the southern giant petrels. National Antarctic programs planning research in this Area are
encouraged to contact the Australian Antarctic Division, which maintains a regular population monitoring
program on the island, to ascertain other projects that may be undertaken that season.

7(ii) Access to, and movement within or over the Area

¢ Vehicles are prohibited within the Area.



Access to the Hawker Island ASPA boundary may be by watercraft or vehicle depending upon seasonal
conditions. Boats used to visit the islands must be left at the shoreline. Movement within the Area is by
foot only. Only personnel who are required to carry out scientific/management work in the Area are to
leave the landing/parking site. Quad-bikes or other land vehicles used to visit the Area shall not be taken
into the Area. Vehicles shall remain on the sea-ice at least 150 m (quad-bike) or 250 m (other land-
vehicles) from the edge of the southern giant petrel colony (see Table 1);

The minimum (closest) approach distances to wildlife are set out in Table 1. If disturbance of wildlife if
observed, separation distance should be increased or the activity modified until there is no visible
disturbance, unless a closer approach distance is authorised in a permit.

Persons authorised in a permit to approach southern giant petrels to obtain census data or biological data,
should maintain the greatest practical separation distance;

To reduce disturbance to wildlife, noise levels, including verbal communication are to be kept to a
minimum. The use of motor-driven tools and any other activity likely to generate significant noise
(thereby cause disturbance to nesting southern giant petrels and other nesting birds) is prohibited within
the Area during the breeding period for southern giant petrels (mid-September to mid-April);

Overflights of the island during the breeding season are prohibited, except where essential for scientific
or management purposes and authorised in a permit. Such overflights are to be at an altitude of no less
than 930 m (3050 ft) for single-engined helicopters and fixed-wing aircraft, and no less than 1500 m
(5000 ft) for twin-engined helicopters; and

Landing of aircraft within 930 m for single-engined helicopters and fixed-wing aircraft and 1500 m
(5000 ft) for twin-engined helicopters of a wildlife concentration is prohibited at any time other than an
emergency.

Table 1: Minimum distances to maintain when approaching wildlife at Hawker Island

Species Distances (m)
People on Quad/ Hagglunds, | Small watercraft
foot / ski Skidoo etc.
(unless a
closer
approach
distance is
authorised
in a permit)

Giant petrels 100 m Not Not Watercraft should
permitted permitted not be landed
inside the inside the within 50 m of
Area. Area. wildlife; in
Parking Parking particular, the
shall be on | shall be on | Adelie penguin

Adelie penguins in colonies | 30 m the sea-ice | the sea-ice | colony on the

. - and no and no eastern shore.

Moulting penguins closer than | closer than | Care shall be

Seals with pups 150 m from | 250 m from | taken when in

Seal pups on their own wildlife wildlife close proximity to
colonies. colonies. the island.

South polar skua on nest

Penguins on sea ice 5m

Non breeding adult seals




7(iii) Activities which are or may be conducted within the Area, including restrictions on time and
place

The following activities may be conducted within the Area from 15 April to 15 September (southern giant
petrel non-breeding period) as authorised in a permit:

¢ scientific research consistent with the provisions of this management plan which cannot be undertaken
elsewhere or in the Area outside that period and which will not jeopardise the values for which the Area
has been designated or the ecosystems of the Area;

¢ essential management activities, including monitoring; and

¢ sampling which should be the minimum required for approved research programs.

Activities undertaken within the breeding period of the southern giant petrel shall only be permitted if the
activity is non-invasive and cannot reasonably be undertaken during the non-breeding period.

7(iv) Installation, modification, or removal of structures

e Permanent structures or installations are prohibited.

e Temporary structures or equipment, including cameras, shall only be erected within the Area in
accordance with in a permit.

o Small temporary refuges, hides, blinds or screens may be constructed for the purpose of scientific study.

¢ Installation (including site selection), removal, modification or maintenance of structures or equipment
shall be undertaken in a manner that minimises disturbance to breeding birds and the surrounding
environment.

¢ All scientific equipment or markers installed within the Area must be clearly identified by country, name
of the principal investigator and year of installation.

e Markers, signs or other structures erected within the Area for scientific or management purposes shall be
secured and maintained in good condition and removed under permit when no longer required. All such
items should be made of materials that pose minimal risk of harm to wildlife or of contamination of the
Area.

7(v) Location of field camps

e Camping is prohibited within the Area except in an emergency. Any emergency camp should avoid
areas of wildlife concentrations, if feasible.

7(vi) Restrictions on materials and organisms that may be brought into the Area

o Fuelis not to be stored in the Area. Boat refuelling is permitted at landing sites. A small amount of fuel
may be taken into the Area for an emergency stove.

¢ No poultry products, including dried food containing egg powder, are to be taken into the Area.
¢ No herbicides or pesticides are to be brought into the Area.

¢ Any chemical which may be introduced for compelling scientific purposes as authorised in a permit shall
be removed from the Area, at or before the conclusion of the activity for which the permit was granted.
The use of radio-nuclides or stable isotopes is prohibited.

¢ No animals, plant material or microorganisms shall be deliberately introduced into the Area and
precautions shall be taken against accidental introductions; all equipment and clothing (particularly
footwear) should be thoroughly cleaned before entering the Area.

¢ All material introduced shall be for a stated period only, shall be removed at or before the conclusion of
that stated period, and shall be stored and handled so as to minimise the risk of environmental impact.

7(vii) Taking of or harmful interference with native flora and fauna



e Taking of, or harmful interference with, native flora and fauna is prohibited unless specifically
authorised by permit issued in accordance with Article 3 of Annex Il to the Protocol on Environmental
Protection to the Antarctic Treaty. Any such permit shall clearly state the limits and conditions for such
activities which, except in an emergency, shall only occur following approval by an appropriate animal
ethics committee.

¢ Ornithological research shall be limited to activities that are non-invasive and non-disruptive to the
breeding seabirds present within the Area.

¢ Disturbance of southern giant petrels or other wildlife should be avoided or minimised.

7(viii) Collection or removal of anything not brought into the Area by the permit holder

o Material may only be collected or removed from the Area as authorised in a permit and should be limited
to the minimum necessary to meet scientific or management needs.

o Material of human origin likely to compromise the values of the Area, which was not brought into the
Area by the permit holder or otherwise authorised, may be removed unless the impact of the removal is
likely to be greater than leaving the material in situ. If such material is found the appropriate National
Authority must be notified.

7(ix) Disposal of Waste

o All wastes, including human wastes, shall be removed from the Area.

7(x) Measures that may be necessary to continue to meet the aims of the management plan

o GPS data shall be obtained for specific sites of long-term monitoring for lodgement with the Antarctic
Master Directory through the appropriate national authority.

¢ Permits may be granted to enter the Area to carry out biological monitoring and management activities,
which may involve the collection of samples for analysis or review; the erection or maintenance of
temporary scientific equipment and structures, and signposts; or for other protective measures. Any
specific sites of long-term monitoring shall be appropriately marked and a GPS position obtained for
lodgement with the Antarctic Data Directory System through the appropriate national authority.

¢ To help maintain the ecological and scientific values of the Area, visitors shall take special precautions
against introductions of non-indigenous organisms. Of particular concern are pathogenic, microbial or
vegetation introductions sourced from soils, flora and fauna at other Antarctic sites, including research
stations, or from regions outside Antarctica. To minimise the risk of introductions, before entering the
Area visitors shall thoroughly clean footwear and any equipment, particularly sampling equipment and
markers to be used in the Area.

7(xi) Requirement for reports

Parties shall ensure that the principal permit holder for each permit submits to the appropriate National
Authority a report on activities undertaken. Such reports should include, as appropriate, the information
identified in the visit report form contained in the Guide to the Preparation of Management Plans for
Antarctic Specially Protected Areas.

Parties shall maintain a record of such activities and, in the annual exchange of information, shall provide
summary descriptions of activities conducted by persons subject to their jurisdiction, which shall be in
sufficient detail to allow evaluation of the effectiveness of this management plan.

Parties shall, wherever possible, deposit originals or copies of such original reports in a publicly accessible
archive to maintain a record of usage, to be used both in any review of the plan of management and in
organising the scientific use of the Area.

A copy of the report shall be forwarded to the national authority responsible for development of the
management plan to assist in management of the Area, and monitoring of bird and other wildlife populations.
Additionally visit reports shall provide detailed information such as census data, locations of any new
colonies or nests not previously recorded, a brief summary of research findings and copies of photographs
taken of the Area.



7(xii) Emergency provisions

Exceptions to restrictions outlined in the management plan are in emergency as specified in Article 11 of
Annex V to the Protocol on Environmental Protection to the Antarctic Treaty (the Madrid Protocol). A
report of any such actions shall be provided to the relevant national authority.



8. Supporting documentation
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Node AMD/AU), a part of the Australian Antarctic Division (Commonwealth of Australia).
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