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For orientation purposes only

Inventory researchers achieved the first site-wide 
surveys at Heróina Island in Decmber 1996, 

estimating 285,115 — 305,165 pairs of nesting 
Adélie penguins  (Pygoscelis adeliae), and 

discovering the easternmost breeding colony of 
Gentoo penguins (Pygoscelis papua) 

in the Antarctic Peninsula (215 pairs)

A N T A R C T I C  S I T E  I N V E N T O R Y :  1 9 9 4  —  2 0 0 5 
Lessons for Environmental Monitoring, Conservation, and Management

Ron Naveen
Oceanites, Inc.

The Antarctic Site Inventory project has collected baseline biological data and 
site-specific descriptive information in the Antarctic Peninsula since November 1994.
The goal is to build a comprehensive database to assist implementation of the 
1991 Protocol On Environmental Protection to the Antarctic Treaty. 

This poster examines key results and findings from eleven seasons inventorying the 
Antarctic Peninsula, and how these results and findings potentially assist 
environmental monitoring, conservation, and management efforts 
by Antarctic Treaty Parties.

Southern giant petrels (Macronectes giganteus) satisfy IUCN critically endangered criteria, 
and their listing as a Specially Protected Species under the Antarctic Environmental Protocol 
will be considered at the 2006 Antarctic Treaty Consultative meeting. 

Southern giant petrels breed at four South Shetland Islands visitor sites that are
regularly censused by the Antarctic site Inventory — 
Hannah Point, Aitcho Islands, Penguin Island, Turret Point 

The Inventory collects three categories of data and information:
     • Basic Site Information (descriptions of key physical and topographical characteristics) 
     • Variable Site Information and Data, which includes weather and other environmental 
           conditions (sea ice extent, cloud cover, snow cover, temperature, wind direction 
           and speed) and biological variables (population size, breeding productivity)
     • Maps and Photodocumentation

With respect to key biological variables, data collection follows Standard Methods
established by the Scientific Committee of the Commission for the Conservation of 
Antarctic Marine Living Resources (CCAMLR) for the 
CCAMLR Ecosystem Monitoring Program (CEMP).

Critical data sets for penguins are: Standard Method A3A (v4) to 
estimate breeding population size (number of occupied nests) and 
determine interannual trends in the size of breeding populations; 
and Standard Method A6 (v5), Procedure A to estimate breeding 
success and to assess productivity by providing an index of relative 
change in the number of chicks produced one year to the next.

Following these methods ensures the comparability of 
Inventory data within the Antarctic research community,
and to assist determinations whether any detected changes 
are site-specific aberrations or Peninsula-wide 
(perhaps, continent-wide) trends. 

METHODOLOGY

The Inventory initially investigated whether opportunistic, well-timed, census visits by 
trained researchers, utilizing expedition ships, are an effective means for characterizing sites 
and collecting essential baseline biological data and descriptive information. 

In eleven seasons from November 1994 through February 2005, the Inventory has 
demonstrated clearly the utility and cost-effectiveness of such visits. In this time frame,
Inventory researchers have made 639 visits to 93 Antarctic Peninsula locations. 
There have been repetitive visits to all sites that are most heavily visited by expedition 
tourists, and to all sites that exhibit the most species diversity and which are most prone 
to potential environmental disturbance from visitors.

In November 2003, with funding from the US National Science Foundation's Office of Polar
Programs, the Inventory added a second component — a five-year, long-term assessment 
and monitoring study at Petermann Island (65°10’S, 64°10’), a heavily visited site exhibiting 
medium species diversity and a moderate sensitivity to potential disruptions from human visitors.

PLAN OF WORK, LOGISTICS

The Inventory divides the Antarctic Peninsula into six subareas: 

        Elephant Island and nearby islands (EI); 

        South Orkney Islands, including Laurie, Coronation, and Signy Islands (SO); 

        Northeast Antarctic Peninsula/northwestern Weddell Sea (NE), 
          from Cape Dubouzet (63˚16’S  64˚00’W) to James Ross Island; 

        South Shetland Islands, including Deception, Low, and Smith Islands (SH); 

        Northwest Antarctic Peninsula (NW), 
           from Cape Dubouzet (63˚16’S  64˚00’W) to the northern end of Lemaire Channel; and 

        Southwest Antarctic Peninsula (SW), 
          from the northern end of the Lemaire Channel to the 
          northern part of Marguerite Bay (68˚18’S 67˚11’W)

GEOGRAPHICAL COVERAGE

Antarctic Site Inventory data and information are 
published and made available  in peer-reviewed
scientific papers and government reports, and 
reported annually at Antarctic Treaty Consultative
Meetings. 

Much of the Inventory database and compiled, 
site-descriptive information may be found in the 
Compendium Of Antarctic Peninsula Visitor Sites 
(2d edition, 2003, published by the
US Environmental Protection Agency).

Disseminating these data and information is intended
to assist Parties, expedition tour operators, and
visitors in minimizing and avoiding potential disruptions
to Peninsula fauna and flora. 

PUBLIC AVAILABILITY OF DATA, INFORMATION

For further information, please contact:
Oceanites, Inc.

P. O. Box 15259, Chevy Chase, Maryland (MD) 20825 USA
1-202-237-6262 

oceanites.mail@verizon.net 

Population trends 
The Inventory identified a significant decline in populations of 
blue-eyed shags (Phalacrocorax atriceps) throughout the Peninsula, 
irrespective of the amount of tourism at census sites. The declines may 
be indicative of some underlying environmental change affecting 
shag breeding success. Populations now appear to have stabilized 
or slightly increased, and the Inventory will continue to monitor these sites.

ASSISTING CONSERVATION and MANAGEMENT byANTARCTIC TREATY PARTIES

From its inception, the Inventory has collected data regarding the presence or absence of 
nesting species of penguins and flying birds, wallows of southern elephant seals, and large 
patches or beds of lichens and mosses at all sites visited. Inventory researchers also 
record whether nests, wallows, and large floral patches/beds may be readily/easily 
accessed and/or trampled. 

From these data, the Inventory has determined which Peninsula sites are most diverse in 
species composition, and which are most prone to potential disruption from visitors.

The Inventory has identified five sites with high species diversity:
          
          Hannah Point (SH), Penguin Island (SH), Aitcho Islands (SH), Fort Point (SH)
          
          Cuverville Island (NW)

And eighteen sites with medium species diversity:

          Point Lookout (EI), 

          Arctowski Station (SH), Baily Head (SH), Half Moon Island (SH), Mitchell Cove (SH), 
          Robert Island (SH), Turret Point (SH), Whaler’s Bay (SH), Yankee Harbor (SH)
      
          Astrolabe Island (NW), Jougla Point (NW), Orne Island (NW)
      
          Brown Bluff (NE), False Head (Island) Point (NE), Heroína Island (NE), Paulet Island (NE)
      
          Petermann Island (SW), Pléneau Island (SW)    
 

The Inventory has identified four sites that are highly sensitive to potential disruptions:
          
          Hannah Point (SH), Penguin Island (SH), Aitcho Islands (SH), Turret Point (SH)

And twelve sites that are moderately sensitive to potential disruptions:

          Fort Point (SH)

          Georges Point, Rongé Island (NW), Gourdin Island (NW), Neko Harbor (NW), 
          Orne Island (NW), Waterboat Point (NW)

          Brown Bluff (NE), Paulet Island (NE)

          Booth Island, Port Charcot (SW), Detaille Island (SW), Petermann Island (SW), 
          Pléneau Island (SW)

At the 2005 Antarctic Treaty Consultative Meeting, Parties adopted the concept of
site-specific guidelines to manage sites exhibiting a combination of high visitation and
high/medium species diversity or high/moderate sensitivity to potential disruptions, 
relying on site descriptions and orientation maps in the Inventory database. 
To keep guidelines current, Parties adopted a review process overseen by the Treaty's 
Committee On Environmental Protection. The sites initially covered by guidelines are:

Penguin Island (SH), Aitcho Islands (SH)

Cuverville Island (NW), Jougla Point (NW)

Petermann Island
Nov 1909
Charcot's Second
Expedition

Adélie penguin —
2,000 individuals 
( ~1,000 nests)

Gentoo penguin —
112 individuals
( ~56 nests)

Blue-eyed shag —
1 Nest

Long-term Monitoring Study at Petermann Island, 2003-08
Jean-Baptiste Charcot and the Second French Antarctic expedition were based at 
Petermann Island from December 1908 to November 1909. During the winter, Charcot's
vessel — Pourquoi Pas? — was tied safely into Circumcision Bay, and protected from Penola 
Strait ice by hawsers strung across the entrance to the bay. From Petermann, Charcot 
explored more than 2,000 kilometers of previously unknown coastline.

Charcot's data, compared to those compiled by the Inventory, provide some indication 
of changes over the last century. The Adélie penguin population has declined by 50%, while
the Gentoo population has shown a 40-fold increase. Still undetermined is how these trends 
relate to climatological, oceanographic, physical, chemical or other biological variables.

Indeed, climate may be a critical factor. During Charcot's year at Petermann,
December1908 to November 1909, his team recorded a mean surface temperature of -3.0˚C. 
For comparison, temperature data from nearby Vernadsky Station (formerly the UK Faraday 
Station), located six miles south of Petermann Island, have been recorded continuously since 
1951. Mean annual surface temperatures have ranged from  -9.3˚C. (1959) to -1.3˚ C. (1989); 
and, over five decades,these data indicate the largest, statistically significant warming trend 
in antarctica: +0.56˚C. per decade.

"Farside"
Adelie penguin colony
1909-10

Dec 2003

Petermann Island
Dec 2004 - Jan 2005
Antarctic Site
Inventory

Adélie penguin —
502 nests

Gentoo penguin —
2,232 nests

Blue-eyed shag —
24 nests
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ENVIRONMENTAL MONITORING 

Environmental monitoring and assessment are the lynchpins of conservation, everywhere.

In 2004, Antarctic Treaty Parties began to discuss a continent-wide, environmental assessment 
and monitoring program. Established authorities emphasize that these regimes should be able to 
identify changes to the baseline reference state at particular locations.

It is also recognized that any detected changes may be naturally occurring, produced perhaps by 
human activities, or may result from other direct, consequential, synergistic, and cumulative effects. 
Potential impacts may be short-term or long-term, immediate or cumulative. In the case of biological 
populations, the focus should be detecting and understanding changes that may occur to these 
populations as a whole.

Further, it is important to: identify the types of human activities that could possibly have unacceptable 
effects; determine those components of Antarctic ecosystems most likely to be affected by these activities;
select possible indicator variables and areas to monitor; and ensure that activities cause no unacceptable 
deterioration of values or resources.

The Inventory should be able to assist these efforts. It has successfully censused the peninsula since 1994,
identified which fauna and flora may be potential indicators of environmental change (penguins,
blue-eyed shag, southern giant petrel, kelp gull, and skuas); and, in terms of selecting appropriate sites 
to monitor, identified which sites are most diverse in species composition and which are most prone to 
potential environmental disruptions.


