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The Chilean Antarctic Bulletin (Boletín 
Antártico Chileno) is the official publication 
of INACH. Its goals include dissemination of 
information on Chilean national scientific 
and related activities. The Bulletin recently 
received a new design and editorial approach 
in efforts to reach a larger audience. It is 
one of the few scientific magazines that is 
provided at no charge, from government 
funding, and aimed at the general public. The 
Bulletin includes a section on collaborative 
work that is open to all Antarctic researchers. 
In addition, there is a material covering 
international activity, interviews, news, 
along with the long-standing practice of 
special sections devoted to topics such 
as the International Polar Year, Antarctic 
cetaceans and Darwin in Patagonia. The 
Bulletin has a circulation of 2,000 copies, 
distributed free of charge to regional and 
national authorities, international Antarctic 
institutions, Chilean and foreign libraries, 
universities, researchers, and so on. The 
Bulletin is a biannual publication.
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the authors and do not necessarily reflect 
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reproduction is allowed with mention of 
source.
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Editorial

We are proud to present this special edition in celebration of thirty years 
of the Chilean Antarctic Bulletin. Promoting appreciation of knowledge 

about the Antarctic, and spreading that knowledge to the national and 
international community, are some of the most important missions of INACH. 
To further those ends, the Bulletin has been one of the principal mechanisms, 
because it reviews and disseminates Chile’s most important activities in 
Antarctica in an accessible and attractive fashion. Chile’s polar history of 
the last thirty years comes alive on every page of the Bulletin. Precisely for 
that reason and to keep up with the times, we have completely redone the 
design of the magazine, bolstering its sections, boosting the photographic 
quality, improving the graphics, and adjusting the content for all readers, 
without sacrificing the depth of what is ultimately provided.

This edition includes a section dedicated to the studies of Antarctic 
microorganisms, the area of research financed by the Chilean Antarctic 
Science Program (PROCIEN, for its acronym in Spanish) that has grown the 
most, with 19 projects currently underway. In addition, there are 11 other 
scientific articles dealing with various subjects, from the effects of ticks on 
penguins, to the details of the largest geological-paleontological expedition 
that Chile has ever assembled for the White Continent.

Our new sections include: Antarctic Art and Culture, Antarctic Citizenship, 
and Antarctic Education, which reflect a greater level of activity related to the 
White Continent, made possible due to our geographical proximity. The reality 
of Chile as a polar nation helps to promote enthusiasm on the part of other 
organisations and individuals, to join us in this adventure. We would like to 
point out the schools that participate every year in the Antarctic School Fair, 
and the artists who find inspiration in the Antarctic for their works. Welcome!

We are including a posthumous interview with Ambassador Jorge Berguño 
Barnes. It is not easy to add anything more to what has been already said to 
reflect our regrets over this great loss. We have received condolences from 
the top representatives of the National Antarctic Programmes, all reflecting 
the recognition and affection they had for “don Jorge” at the Antarctic Treaty 
System. This interview, which was planned for publication in the Bulletin, 
hopes to explain his position on the current relationship between Chile and 
Antarctica, within the context of the centennial celebration of the conquest 
of the South Pole. We are also including a heartfelt obituary for the late Dr. 
Robert Clarke, written by Professor Anelio Aguayo.

We invite you to enter and enjoy this new era of the Chilean Antarctic 
Bulletin.

Dr. José Retamales Espinoza
National Director for INACH
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 Unlocking the remarkable connection that 
existed between Patagonia and the Antarctic 
Peninsula

For three years (2007-2009) researchers from various 
earth-science disciplines came together for the Antarctic 
Rings project called “Geological connections between 
Western Antarctica and Patagonia, from the Late 
Paleozoic to the present: tectonics, paleogeography, 
and biogeography.” The project was financed by the 
Bicentennial Program for Science and Technology (PBCT, 
in its Spanish acronym; a part of CONICYT) and the 
Chilean Antarctic Institute (INACH). The study brought 
together evidence from Chilean Patagonia and various 
locations on the Antarctic Peninsula that confirmed 
the existence of a time when the two regions were 
geologically connected. This was an unprecedented 
project characterised by interdisciplinary work that 
provided a holistic look into an important part of the 
Earth’s history. 

Reconstruction of King George Island during the Paleocene-Eocene, 
50 million years ago.

 The Antarctic Pearlwort and the mechanisms 
that protect it from extreme cold

The physiological adaptations of plants to extreme 
environments are a challenge for scientists, and Antarctica 
provides two interesting related models of vascular plant 
adaptation. One, the Antarctic Pearlwort (Colobanthus 
quitensis), provides opportunities for studying some of 
these adaptations. In field and laboratory work, Dr. Marely 
Cuba’s team has succeeded in determining the molecular 
regulation of one of the mechanisms: synthesising 
sucrose, a sugar which not only assures distribution of 
metabolytes for cell function and production of energy, 
but helps protect the cells from the effects of freezing 
at low temperatures. Her project, financed by INACH, is 

actually studying sucrose synthesis regulation in three 
C. quitensis populations.
 

Groups of Antarctic Pearlwort studied under this project.

 Antarctic Micro-organisms: the key to 
surviving ultraviolet radiation? 

The extreme climatic conditions prevalent in Antarctica 
provide opportunities to find a wide range of micro-
organisms with exceptional qualities for surviving 
in rigorous conditions. One of the most significant 
features of Antarctica is the high degree of ultraviolet 
radiation as a result of the thinning of the ozone layer 
in this region. This leads us to believe that the survival 
and defence mechanisms of these micro-organisms 
may differ from those found in other latitudes. In the 
project called “Response to oxidative stress in isolated 
thermophilic and hyperthermophilic micro-organisms at 
Deception Island”, financed by INACH and part of a wider 
research funded by both CORFO-INNOVA and INACH, we 
have focused on the study of two components of the 
antioxidant system used by these micro-organisms against 
oxidative stress: catalase and superoxide dismutase. The 
results show that these enzymes are very active and 
are believed to be keys in the defence against oxidative 
stress in these micro-organisms, playing a fundamental 
role in their survival. 

Podocarpoxylon brachium Torres

Cupressinoxylon parenchimatosum Torres

Araucarioxylon fildense Torres

Nothofagoxylon antarcticum Torres

Eucryphioxylon fildense Torres

Proteaceae, Anacardiaceae, Dillenaceae, 
Lauraceae, Monimiaceae, Fagaceae and others.

Gleicheniaceae, Lophosoriaceae, 
Dicksoniaceae, Polipodiaceae and others.

La Parva 

Punta Arenas

Antarctica
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Scanning electron microscope view of Alicyclobacillus, showing the bacillus 
shape of the micro-organism, which measures approximately 8 μm.

 Thermophilic enzymes, a solution for 
industry

Enzymes are excellent biological catalysts. From an 
industrial standpoint, they can be used to carry out 
several types of reactions. However, their inherent 
instability requires that their production and utilization 
keep them active and resistant to the industrial processes 
they may be exposed to. For this reason, the micro-
organisms that live in high temperature environments, 
such as those found in several geothermal locations in 
Antarctica, feature a strong characteristic of this type 
of resistant enzymes. For the purpose of finding such 
enzymes that can withstand industrial processing, 
INACH has sponsored the project “Thermophilic lipases 
originating in Antarctica: effects of ionised liquids” as 
part of its Postgraduate Thesis Support Programme, 
with an eye on searching for such micro-organisms on 
Deception Island. Of those micro-organisms, one is 
capable of producing lipases (an enzyme for breaking 
down fats) with potential applications for use in several 
industrial areas. 

Fumarole Bay, one of the high-temperature areas on Deception Island, 
where we will be looking for thermophilic micro-organisms.

 Yeasts and Fungi from Marine Sponges 
as a Source of Enzymes with Biotechnology 
Potential

Today there is considerable interest in new enzymes with 
possible biotechnological and industrial applications, 
particularly for enzymes capable to work at low 
temperatures. INACH is financing the project called 
“Search for enzyme activity with biotechnology potential, 
in isolated filamentous fungi and yeasts from Antarctic 
marine sponges at Fildes Bay on King George Island.” The 
project looks for these enzymes in yeasts and filamentous 
fungi in an unusual niche: inside the sponges that live 
in the cold Antarctic waters.

(A) A strain of isolated yeast from an Antarctic marine sponge growing 
in a medium which contains starch, for 7 days at 15 degrees C. The agar 
is stained with a Lugol-iodine solution which produces a blue colour in 
contact with the starch. The colourless halo around the colony shows 
that the starch was hydrolised by the amylase from the yeast. (B) 
Another strain of yeast growing in a medium which contains skim milk, 
for 7 days at 15 degrees C. The agar is opaque by casein (milk protein). 
The transparent halo around the colony indicates that the casein was 
hydrolised by the protease from the yeast.

 Antarctic and Subantarctic Cyanolichens: 
Strategies for Affiliation and Survival

Lichens are symbiotic associations which, due to the 
interaction of their biological components, are able 
to tolerate extreme climatic conditions, surviving in 
environments poor in nutrients, but capable of pioneering 
colonization of various habitats. The ecological model 
of lichenisation indicates that the establishment of the 
interaction depends upon the matching of compatible 
partners and the environmental context in which 
these are found. As a result, lower diversity in one 
component (free-living cyanobacteria) in a more adverse 
environment could lead to the reduction of the symbiotic 
associations. INACH and FONDECYT are sponsoring 
a project called “Factors involved in the cyanolichen 
association: availability, specificity, and selectivity.” This 
project is measuring those parameters in two different 
ecosystems: Karukinka Nature Park in Tierra del Fuego, 
and Livingston Island in Antarctica.

a b
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Peltigera sp. from Karukinka Nature Park in Tierra del Fuego. Datum: 
half of the species of ascomycetous fungi (the largest class of fungi) 
are lichenised, of which the minority are cyanolichens (lichens whose 
photobiont is a cyanobacteria). 

 Acidity, Alkalinity, and Cold: the combination 
of extremes in the Antarctic environment

Antarctic is a natural laboratory characterised by multiple 
interactions, in both marine and terrestrial ecosystems, 
which determine the microbial biodiversity on this 
continent. Survival of certain microbiotic communities in 
extreme conditions of cold, acidity, or alkalinity is due to 
unusual metabolic adaptations that include the production 
of enzymes that remain active at low temperatures, 
and substances that can avoid desiccation and improve 
tolerance to certain toxic compounds (such as antibiotics, 
detergents, and heavy metals). The current study is in line 
with the project called “Antarctica: Source of biological 
resources for national biotechnology” which is funded by 
CORFO-INNOVA and INACH, and focuses on adaptation 
mechanisms associated with the micro-organisms that 
live in environments of extreme cold, as in Antarctica. 

Electron scanning microscope photo that shows the formation of a 
biofilm of acidophilic micro-organisms heated to 65 degrees C in the 
presence of exopolymeric substances (EPS). These structures are present 
in Antarctic micro-organisms, in this case, in the genera of Pseudomonas, 
Arthrobacter, Acidobacterium, Acidocella, and some undefined bacteria. 
Probably the ability to oxidise iron along with sulfur salts facilitates 
the formation of biofilms as a survival mechanism in particularly acid 
environments.

 Ticks and illnesses in Antarctic penguins

In addition to causing skin lesions, poisoning, loss of blood, 
and paralysis in their hosts, ticks have been implicated 
as one of the main vectors for transmission of viral 
pathogens, bacteria, and protozoans. Their considerable 
adaptability has resulted in the species Ixodes uriae being 
able to survive extreme conditions such as those of 
the Arctic and Antarctic, places where they associate 
mostly with marine birds and among those, Antarctic 
penguins. With the objective of uncovering what type 
of illnesses are present in Antarctic penguins and which 
are transmitted by ticks, INACH has funded a research 
project led by Dr. Daniel González-Acuña, from the 
University of Concepción, to analyse diseases in penguins 
of genus Pygoscelis and the seabird tick, Ixodes uriae. The 
project also hopes to determine differences between 
the colonies in locations with differing geographical 
and climatic variables. 

Ticks in Antarctica (Ixodes uriae). 

 Photosynthesis of micro-organisms in 
Antarctic coastal waters: a comparison between 
the austral summer and winter

INACH is funding the project “Diversity and ecology of 
communities of photosynthetic planktonic eukaryotes 
in Antarctic coastal waters: a comparison between 
the austral summer and winter.” This project attempts 
to find which of the micro-organisms are capable 
of performing photosynthesis during summer and 
winter, and to understand how the communities of 
photosynthetic micro-organisms change and respond 
when confronting varying amounts of sunlight during 
the seasons of Antarctica. 
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 Effects of climate change on the penguins 
of King George Island. A molecular approach

This project studies the effect of climate change on 
the populations of penguins on King George Island, 
both past and present, employing molecular tools that 
allow determination of how the penguin populations 
may respond in the future due to present changes. 
Samples of blood and feathers have been collected 
from the penguins in the first phase of this project, to 
obtain DNA. From this information it will be possible to 
estimate the variations in population size during past 
episodes of climate change and thus evaluate genetic 
diversity in the future. 

Variations in the populations of three species of penguins between 
1970-2005. The purple indicates Pygoscelis adelia; in orange, Pygoscelis 
papua; in green, Pygoscelis antarctica (McClintock et al, 2008). 

 Diazotrophs, the nitrogen bomb of the 
Southern Ocean

Marine diazotrophs (nitrogen-fixing bacteria and 
cyanobacteria) plan a significant role in the global 
nitrogen cycle. Specifically, diazotrophic cyanobacteria are 
known to be tremendous nitrogen-fixing organisms in the 
oceans. INACH is funding a project called “Diazopolarsea: 

Marine diazotrophs in the Antarctic Ocean,” which is 
working to resolve such questions as “how diverse are 
the diazotrophs in marine water and ice?” “What is their 
significance in the global nitrogen cycle?” “Is there 
endemism and/or bipolarity in terms of diazotrophic 
bacteria within and among the Southern Ocean and the 
Arctic Ocean?” This information will become the basis 
for a better understanding of the diazotrophs in the 
oceans and how these organisms might be responding 
to global climate change on the planet. 

 Biodiversity and temporal distribution of 
gelatinous zooplanckton in Fildes Bay

Shall I do my thesis in Antarctica? That was the first 
question I asked myself after seeing the poster exhibition 
from Dr. Cristian Rodrigo at the First Congress of Physical 
Oceanography, Meteorology, and Climate, taking place 
in 2009 in the city of Concepción. I brought an idea 
up and proposed it to some instructor at my school, 
when I had done two years of work on gelatinous 
zooplankton with Dr. Sergio Palma. The idea seemed 
good to him and he had no doubts about supporting it. 
What remained was to apply and wait for the answer. 
Now, after nearly two years, I find myself writing an 
article for a magazine on Antarctic science and in my 
résumé this is one of the greatest experiences of my 
life. By Gonzalo Mora.

 Chile’s largest geological-paleotological 
expedition to Antarctica

As part of the XLVII Antarctic Scientific Expedition in 
January and February of 2011, two expeditions related 
to the Ring of Antarctic Science project were carried 
out. These included “Geological and palaeontological 
evolution in the Magallanic and Larsen basins during the 
Mesozoic and Cenozoic” which was funded by CONICYT 
and INACH. This multidisciplinary project, led by the 
University of Chile and the project director, Dr. Teresa 
Torres along with the deputy director Dr. Francisco Hervé. 
Included in this effort are prestigious researchers from 
this University as well as other institutions including the 
National Museum of Natural History, the National Geology 
and Mining Service, the University of Magallanes, the 
University of Concepción, and the National Petroleum 
Corporation. The main objective of this project is to 
compare the geological history of the Antarctic peninsula 
with that of the Magellanic region of southern Chile, 
concentrating the efforts on the Larsen and Magallanic 
basins. 

Adélie Gentoo Chinstrap

´
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Araucaria cone, in place within sandstone from the López de Bertodano 
Formation, on Seymour Island.

 Life and death of volcanoes in the South 
Shetland Islands

The South Shetland Islands archipelago forms an arc of 
extinct volcanoes, presenting extensive metamorphism, 
where tremendous geological forces have converted 
some minerals into other types. Researchers from the 
University of Chile, thanks to a project funded by INACH, 
are looking into the background of these phenomena 
and their role in the geological evolution of these 
Antarctic islands. 

Photograph of Dachiardite (DACH), taken with a scanning electron 
microscope.

 Intermediate Antarctic Water: the lungs of 
the Pacific Ocean

Climate change is “submerged” within the ocean through 
the formation water masses from various regions. Such 

is the case with the Intermediate Antarctic Water, the 
largest water mass in the world’s oceans, and present 
at intermediate depths in all the ocean basins. The 
Intermediate Antarctic Water is formed to the north of 
the Antarctic Polar Front and off the coasts of Chile, 
playing an important role in the distribution of heat and 
salt, as well as gasses such as oxygen, carbon dioxide 
and nitrous oxide, among others. 

Geographical location of cruises carried out in the southwestern Pacific 
Ocean. Colour meanings for each cruise are identified in the legend at 
the right of the figure. 

 Mapping atmospheric corrosivity on metals 
in Chile and Antarctica

Together with wood and concrete, metal is one of the 
materials most often employed in construction, and like 
the others, it is exposed to the corrosive action of Nature. 
CORFO-INNOVA and INACH are funding a project called 
“Constructing maps of atmospheric corrosivity in Chile 
for metals and alloys of major technological interest.” In 
this project, test frames are installed with samples of 
carbon steel, galvanised steel, copper, and aluminium in 
31 location throughout the country, along with devices 
to measure the amount of chloride and sulfur dioxide 

P19C   KNORR   GALATHEA   P21E   BIG-RAPA   P06E   JAMSTEC
BIOSOPE   FIP_05   FIP_06   FIP_08   FIP_04   SAMFLOC   P19S
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in the environment. Along with this are meteorological 
stations to gather temperature, humidity, precipitation, 
wind speed and direction, and solar radiation, all with 
the intent to prepare regional and national mapping of 
atmospheric corrosivity, to allow for optimal selection 
of materials for use in metallic structures at different 
zones within the country. 

Locations of corrosion measurement stations in Chile. 

 Ocean-Atmospheric Interaction: The case 
of aerosols and the extent of sea-ice

Antarctica, separated from neighbouring continents 
by the Southern Ocean and the Antarctic Circumpolar 
Current, is the ideal location for a study of atmospheric 
aerosols, in extremely low concentrations, near instrument 
detection thresholds, allowing early warning of impacts 
of human development on the Antarctic environment. 
The study of atmospheric aerosols on King George Island 

contributes to the assessment of potential effects of some 
chemical products, including assessing the effect on the 
extent of marine ice or analysing the transport of other 
chemicals. The results so far obtained show a reduction 
in concentrations of chlorine, sodium, methanesulphonic 
acid, and non-marine sulfates during winter, which 
may occur while the Fildes Bay ice increases and the 
ocean temperature decreases at that station, affecting 
the phytoplankton, and ultimately, the production of 
methanesulphonic acid (MSA).

Microphotograph of a section of phase 4 of an impact separator, showing 
crystals containing (a) sulfur and magnesium, (b) iron, aluminium, and 
carbon compounds, and (c) chlorine and sodium. 

 Heavy Metals in Fildes Bay

Some heavy metals, such as iron, copper, or zinc, are 
necessary for certain biological processes. A problem 
arises when those elements or others which are non-
essential (mercury, lead, etc.) are found in excessively high 
concentrations for living organisms. The heavy metals 
are part of domestic, agricultural, and industrial liquid 
waste. Given those conditions, ocean sediments make 
up some of the principal reservoirs of these elements 
and act as a secondary form of marine environmental 
contamination. With the purpose of studying the effects 
of anthropogenic liquid discharge at Fildes Bay, a study of 
a sample of sediments was conducted in January, 2009. 
The results show that concentrations of iron, manganese, 
copper, zinc, and lead are low and show no evidence of 
increases due to the human settlements along the bay, 
which compares favourably with the results from prior 
studies in this part of King George Island. 
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