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COVER PHOTO
 February 19, 2013 photo showing an iceberg at 

nightfall near King George Island, in the South 
Shetland Islands archipelago in Antarctica. Photo by 

Felipe Trueba/EFE.



Image of the new Chilean Antarctic station near the Union 

Glacier (79º 46’ S / 82º 54’ W) transferred from its previous 

location at nearby Patriot Hills. This aerial shot was taken 

by a small remote-control aircraft and shows the workers 

who participated in the construction of the base forming 

the Yamana word “Ilaia”  -- which means “more southern 

than the south”.
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On the tenth of September, 1963, the Chilean Antarctic Institute 

(INACH) was created within the country’s Ministry of Foreign 

Affairs. Its mandate was clear: to promote the nation’s polar 

science program.

During the past fifty years Chile and the world have undergone 

changes to such a degree and at such a rate that it can be difficult 

to recognize either in the old photos from the 1960s. In 1963 we 

Chileans had a life expectancy of just 58 years and a per capita 

income of only US$ 664. Today we can expect to live to more than 

79 and our average income is more than US$ 18,000 – credible 

evidence of our approaching the standards of developed countries.

The growth of the world’s population and its economy has 

placed an enormous amount of pressure upon the environment. 

Antarctica, linked to the world as it is, has not escaped this burden. 

Quite the contrary – it has been one of the first regions of this 

planet to sound the alarm: twenty years ago came the infamous 

ozone hole and today there are increasing temperatures on the 

Antarctic peninsula, where Chile has most of its polar installations.

It is extremely difficult to predict how the world or our country will 

be in the next fifty years. Nevertheless, we now have some means 

to help forecast the coming conditions in Antarctica.

The Chilean Antarctic Science Program (Programa Nacional de 

Ciencia Antártica - PROCIEN) has started to show indications of 

expansion towards other territories. First, there is a move into 

sub-Antarctic regions as a result of geological, evolutionary, and 

paleontological studies in Patagonia and the Antarctic Peninsula. 

And now we have a timely interest in the Arctic, with research 

related to the physical relationships of solar dynamics, and studies 

of the ecology of bi-polar microorganisms such as diazotrophs.

In the near- and medium-term, our science program will employ 

two sea-going small vessels, 25 meters in length, with a suite 

of scientific equipment and a small laboratory, which will allow 

access to little-explored areas of the Chilean Antarctic Territory, to 

conduct mesoscale studies (phenomena extending for a few dozen 

kilometers and from several days to several weeks in length). This 

was not possible with previously available platforms, which were 

valuable for their capacity for transport and supply (which will still 

continue) but not built for scientific research. The new vessels will 

greatly facilitate work on sub-Antarctic and Patagonian coasts and 

waters. New facilities are being built at old stations, like Yelcho 

(64° 52’ S, 63° 35’ W), to facilitate these vessels operation.

International collaboration in the Antarctic is moving to a new level 

where, in addition to current practices of assistance to projects, 

there will be closer and more active interaction by all parties. 

Thus, Antarctic science will demand new methods and degrees of 

commitment throughout each project, providing each participant a 

clear role that is tied to measurable results.

The aforementioned would not be possible without compliance 

with quality standards required by the scientific community. For 

the Chilean Antarctic Science Program there is a quest for balance 

between the growth in the number of projects (from 24 projects 

in 2006 to more than 70 for the year 2014) and the concern for 

maintaining their quality.

Currently there are teams from 17 countries that pass through 

Punta Arenas on their travels toward the White Continent, and this 

is an effect primarily of our geographic position and the logistical 

services offered. Nevertheless, in order to further improve this 

situation, develop international networks, and increase joint 

research efforts, it will be necessary to provide increasing support 

to our scientific community.

It is with considerable satisfaction that we at the Chilean Antarctic 

Institute celebrate our first 50 years, as we now prepare to meet 

the challenges of the Antarctica to come.

Dr. José Retamales Espinoza 
Director Chilean Antarctic Institute 
Instituto Antártico Chileno - INACH

EDITORIAL
Chile and the Antarctica to Come
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ADVANCES 
IN CHILEAN 
ANTARCTIC 
SCIENCE
• Antarctic microbiology: a new era for Chilean polar science

• Thermal stress in Antarctic marine organisms: Can they deal with increased 
water temperatures?

• Antarctic bacteria: In the fight for antibiotic-resistant strains

• Symbiosis and adaptation in extreme environments: Effects of endophytic fungi 
on the ecophysiology of Antarctic plants under current and global climate 
change conditions

• Lipophylic antioxidants in Antarctic lichens and mosses

• Antarctic fungi: Sources of new chemical substances with antibacterial 
properties

• UV climatology in Antarctica

• Antarctic glacimarine processes as indicators of climate change

• Southern seaweed: Fighting for the light

• The secret history of the Chilean forest
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Antarctic microbiology: 
a new era for Chilean polar science
Dr. Freddy Boehmwald, Verónica Kramm, and Dr. Jenny Blamey

Biociencia Foundation

fboehmwald@bioscience.cl

Scanning electron microscope (SEM) photo showing an Antarctic psychrophilic 
bacillus growing on a piece of insoluble lignin. The aromatic polymer was the 
only source of carbon present in the culture medium.

Transmission electron microscope (TEM) view of a microorganism from 
Deception Island, which is capable of producing active lipases at high 
temperatures. 

Antarctica is a true biological treasure, where natural sources 
provide materials ranging from proteins, DNA, and RNA, and other 
compounds, with a high potential for unique characteristics.
In 2007 the CORFO program “InnovaChile” approved the project 
called “Antarctica: Source of Biological Resources.” The program was 
implemented by the Biociencia Foundation along with INACH and 
the University of Santiago de Chile as co-executing agencies. The 
principal objective was to enable Chilean biotechnological research in 
Antarctica, and remarkable results were obtained in very little time.
Currently, this line of research (environmental adaptation in the 
Antarctic and associated bioresources) is the area that has grown the 
most within the Chilean Antarctic Science Program, and which has a 
large number of projects (20) underway.
It’s worthwhile pointing out some of the important accomplishments 

from this project: the creation of a complete microbiology laboratory 
at the Escudero base on King George Island; the improvements 
at additional INACH facilities in Punta Arenas and the Biociencia 
Foundation in Santiago; the development of a logistical system for 
the transport of Antarctic samples, plants, and microorganisms; visits 
and inspections of more than 120 distinct Antarctic environments 
(glaciers, lakes, permafrost, marine sampling, and geothermal 
sites); the characterization of enzymes having potential industrial 
significance from newly isolated Antarctic microorganisms (lipases, 
antioxidant and ligninolytic enzymes, among others), along with 
the search for pigments with antioxidant activity and antibacterial 
metabolytes; the training and specialization preparation for Antarctic 
researchers along with the publication of results in mainstream and 
communications media.

Dr. Jenny Blamey at Deception Island, one of the locations that has commanded 
considerable attention for biologists, for the unique conditions there that allow 
the existence of extremophilic microorganisms.
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Thermal stress in Antarctic marine organisms: Can they 
deal with increased water temperatures? 
Dr. Marcelo González-Aravena1, Dr. Kurt Paschke2 and Dr. Luis Mercado Vianco3

1INACH, 2Universidad Austral de Chile (Puerto Montt Campus), 3Pontificia Universidad Católica de Valparaíso

mgonzalez@inach.cl

A. Antarctic crustaceans. 
B. Jade Crater Lake on the Fildes Peninsula (King George Island) 
where Branchinecta gaini can be seen beneath a layer of ice.
C. Closeup of fairy shrimp specimens. 
D. The giant isopod Glyptonotus antarcticus, whose response 
to thermal stress will be the subject of studies. 

B

C

D

A

The Antarctic Peninsula is one of those places where the air 
temperature has increased in a manner that is unusual for the 
White Continent, with an appreciable increase noted in its lake 
temperatures. This tendency is not very encouraging for marine 
invertebrates such as sea urchins, starfish, and small crustaceans 
that live in the peninsula’s fresh-water lakes. Similarly, the ocean 
temperature in Antarctic waters could increase during the next 
hundred years by 1 ºC (currently the temperature fluctuates between 

-1.9 and 2.0 ºC). Polar region marine invertebrates could be affected 
by this increase due to the capacity of their physiological response 
mechanisms when faced with this new scenario. Researchers have 
determined that the Antarctic sea urchins cannot induce thermal 
stress proteins when faced with an increase in temperature. In 
addition, this type of stress protein is being evaluated together 
with antioxidant proteins in other Antarctic organisms, such as 
crustaceans. 
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Antarctic bacteria: In the fight for antibiotic-resistant strains 

The Antarctic strain IB20 seen in this figure possesses significant antibacterial 
activity, against the well known bacteria Escherichia coli, for example. Following 
selection of strains with antibacterial activity, the genome is sequenced, the 
strain sample is purified and its project-specific properties are recorded. The 
active peptides are synthesized and then tests are conducted against known 
pathogenic bacteria and in meat-packing plants.

Constanza Cárdenas1, Marcelo González2 
and Sergio Marshall1, 3

1Curauma Biotechnology Center (Núcleo Biotecnología 
Curauma). Pontificia Universidad Católica de Valparaíso, 
2Chilean Antarctic Institute (INACH), 3Biology Institute. Pontificia 

Universidad Católica de Valparaíso.

smarshal@pucv.cl

The oft-repeated expression “what doesn’t kill me makes me 
stronger” comes true in the case of bacteria. The world-wide 
excessive or indiscriminate use of antibiotics has brought about the 
evolution of multi-resistant bacteria, whether involving traditional 
or latest-generation antibiotics. For that reason the search for new 
means for controlling multi-resistant bacteria is leading to glances 
in the direction of available bio-resources in Antarctica, which 
due to the habitat characteristics there has become an attractive 
scene for exploration, from a biotechnology standpoint. The project 
entitled “Antimicrobial peptides from Antarctic bacteria: Synthesis 
and optimization for the control of pathogenic bacteria in food,” 
from the Pontificia Universidad Católica de Valparaíso and INACH, 
financed through Corfo, so far have been able to classify 24 strains 
of Antarctic bacteria from the genera Pseudomona, Arthrobacter, 
Pedobacter, Actinobacteria and Streptomyces. The majority of these 

bacteria show activity against multi-drug-resistant bacteria isolated 
in Chilean hospitals and against similar strains. This project points to 
the development of new bio-active products that could be applied 
against multi-resistant bacteria as well as those that affect the food 
industry, such as Listeria monocytogenes. 

Survival percentage for the Antarctic pearlwort (Colobanthus quitensis) in field 
experiments, based on current moisture availability, and predicted moisture 
availability under a simulated climate change scenario. It has been observed 
that the survival rate of the pearlwort is similar whether grown in unsterilized 
Antarctic soil (without fungus) or in sterilized soil with the fungus added. 
Likewise it is clear that the survival rate declines when the endophytic fungi 
are removed from the plant and soil. Analogous results have been obtained 
with Antarctic hairgrass (Deschampsia antarctica) in terms of growth and 
photosynthesis efficiency.

Symbiosis and adaptation 
in extreme environments: 
Effects of endophytic fungi 
on the ecophysiology of 
Antarctic plants under 
current and global climate 
change conditions 
Rómulo Oses Pedraza and Marco Molina-Montenegro
Centro de Estudios Avanzados en Zonas Áridas (CEAZA) and 

Universidad Católica del Norte.

romulo.oses@ceaza.cl

Antarctica is considered one of most stressful ecosystems for 
establishment and survival of plants. It has been suggested that the 
symbiosis of plants and fungal endophytes could be a key factor in 
their adaptation and performance in these environments.
Climate change models predict an increase of water availability in 
Antarctic ecosystems, modifying environmental conditions into more 
benign habitat then it turns relevant to assess the effect of fungal 
endophytes on Antarctic plant performance under current and future 
global change scenario. 
The aim of this study was to evaluate the effects of fungal 
endophytes on physiological performance and fitness-related traits 
of Colobanthus quitensis and Deschampsia antarctica. Fungal 
endophytes improve the physiological performance and fitness-traits 
under current conditions. However, under a future climate change 
scenario (higher water availability) the role of root endophytes may 
decrease in importance.
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Lipophylic antioxidants in Antarctic lichens and mosses
Kazimierz Strzalka1, Renata Szymanska1, Mario Suwalsky2 
1Jagiellonian University (Poland)
2Universidad de Concepción

msuwalsk@udec.cl

K
. S

tr
zl

ka

Lichen, Usnea aurantiaco-atra.Lichen, Caloplaca regalis.

Moss, Bryum pseudotriquetrum.
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Lichens and mosses dominate in the land flora of Antarctic area. To 
survive in harsh environmental conditions they had to evolve potent 
defense mechanisms against various kinds of stresses, which, among 
others, result in generation of reactive oxygen species. This project 
studied lipid soluble pigments and antioxidants in selected species 
of mosses and lichens from the Fildes Peninsula, King George Island. 
These were collected in January/February 2010 during an expedition 
to Antarctica. The collected specimens were analyzed for the content 
of prenyllipids such as tocopherols, plastochromanol and oxidized 
and reduced forms of plastoquinone. The photosynthetic pigments 
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(chlorophyll, carotenoids) were also analyzed. In most of the analyzed 
species the content of α-tocopherol was significantly increased, 
which could be viewed as a defense mechanism against oxidative 
stress associated with unfavorable Antarctic conditions. In addition, 
a number of changes in other analyzed compounds are discussed. 
The results comprise the first known report on lipophilic antioxidant 
content and composition in selected Antarctic mosses and lichens. 
This suggests that these organisms can be a novel source of bioactive 
compounds and natural antioxidants.
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Antarctic fungi: Sources of new chemical substances with 
antibacterial properties 

UV Climatology in Antarctica

Antimicrobial activity testing of extracts from four different fungal isolates 
against the Staphylococcus aureus bacteria. Paper disks impregnated with 
different fungal extracts (A, B, A’, B’) are placed in the culture medium 
inoculated with the bacteria. If an extract possesses antimicrobial activity, it 
will inhibit the growth of bacteria around the disk. In this case, the greatest 
inhibition zone (indicated with the blue arrow) is seen in extract A’. In the case 
of extract B, there is no inhibition observed, which indicates the absence of 
antimicrobial activity. In the upper part (S) there is evidence of antimicrobial 
activity from a control antibiotic.

Marlene Henríquez (1), Renato Chávez (2) 
and Inmaculada Vaca (1) 
(1) Universidad de Chile, (2) Universidad de Santiago de Chile 

(USACH)

inmavaca@uchile.cl

Filamentous fungi are producers of secondary metabolites with great 
importance to the pharmaceutical industry. However, the search 
for new secondary metabolites from fungi is hampered by the lack 
of fungi with novel metabolic pathways. This project, supported by 
Fondecyt and INACH, isolates 101 filamentous fungi associated with 
Antarctic marine sponges. These fungi belong to 10 genera from the 
phylum Ascomycota, with Geomyces being the predominant genus. 
Interestingly, many isolates could not be identified, and these could 
constitute new species. Many of these fungi have genes related to 
the synthesis of secondary metabolites, and they secrete compounds 
with antimicrobial properties. The results suggest that the fungi 
associated with Antarctic marine sponges are potentially useful new 
sources of antimicrobial compounds.

a) Daily UV index values at the Union Glacier and in Santiago. Seasonal ozone layer depletion results in variation in the UV index above the Union Glacier (indicated by 
the shaded area). The variations on consecutive day observations for the UV index for Santiago are due to cloud cover changes. 
b) Daily UV index values with and without cloud cover at the Escudero base. Cloudiness above Escudero results in significant attenuation in the UV index (indicated 
by the shaded area). This also increases the variability of UV radiation in such a way that it complicates the detection of effects of seasonal depletion of the ozone 
layer in this region. 

Raul R. Cordero and Alessandro Damiani

Universidad de Santiago de Chile

raul.cordero@usach.cl

In Antarctica, ozone depletion has been the dominant factor in the 
increments in UV irradiance that far exceeded natural variability. 
However, as a consequence of climate change, other major 
parameters determining surface UV (clouds and albedo) are also 
likely to change. The detection of future changes in trends induced 
by climate change requires the prior assessment of site-specific 
weather-driven Climatology UV. This paper reports on efforts aimed 
at the assessment of UV climatology at Escudero station (located 

in the Antarctic Peninsula, one of the fastest warming areas on 
earth, located at 62º 12' S, 58º 57' W), and at Union Glacier Camp 
(in the southern Ellsworth Mountains on the broad expanse of the 
Union Glacier, at 79º 46’ S; 82º 52’ W). The study characterized 
the surface UV radiation at these sites by using an integrated 
approach that included ground-based measurements gathered 
during field campaigns, satellite-derived data, and data computed 
by using radiative transfer models. These efforts allowed a better 
understanding of the Antarctic climate and processes, and offer a 
chance for these researchers to significantly contribute to efforts 
aimed at assessing the role played by Antarctica in global climate.
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Antarctic Glacimarine Processes as Indicators of Climate 
Change

Comparison of the measurements of temperature (red line), salinity (blue line) 
and turbidity (green line) for two study locations. (A) Results for the Paradise 
Bay sector on the Danco coast. (B) Results for the Horseshoe Island sector of 
Marguerite Bay.

 
Dr. Cristián Rodrigo

Universidad Andrés Bello

cristian.rodrigo@unab.cl

Climate change is gradually modifying the Antarctic environment. 
Inasmuch as the White Continent is connected to the rest of the 
world both oceanographically and climatically, it is necessary to 
evaluate these changes in order to adjust current climate models. 
The subpolar region that includes the South Shetland Islands and 
the northern part of the Antarctic Peninsula feature the greatest 
degree of sensitivity. The glacimarine or “tidewater glacial” 
environments offer clear evidence of the changes and fluctuations 
due to the combination of glacial and marine systems. Fluctuations 
in climate, oceans, and glaciers are revealed in sediments, in the 
seismic, composition, and texture characteristics, among others. 
Due to the probable southward extension of the sub-polar zone, 
the glacimarine environments of small bays and fjords of the Danco 
coastal transition zone are under study, using geophysical, geological, 
and oceanographic methods. The first campaign that took place in 
February, 2013 revealed very little sediment flow from the glaciers 
along the Danco Coast, in contrast to what was observed on a small 
island in the polar zone at Marguerite Bay. This could indicate that 
the melting is more significant, perhaps due to the small size of the 
island's glacier, and greater exposure to the warmer ocean waters 
or due to a gradually change in the air temperature. These small 
and relatively simple sites are ideal for undertaking exploration and 

CTD-T measurements at the 
face of the glacier during 
the 49th Antarctic Scientific 
Expedition, in February, 2013.

national research into glacimarine environments, and therefore, 
better understanding of the evolving Antarctic climate.
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Southern Seaweed: Fighting for the Light

Andrés Mansilla1,2, Ojeda J1,2* and Sebastián Rosenfeld1,2

1Laboratory for Antarctic and Sub-Antarctic Migroalgae 
(Laboratorio de Macroalgas Antárticas y Subantárticas-LMAS), 
Universidad de Magallanes.
2Institute for Ecology and Biodiversity (Instituto de Ecología y 

Biodiversidad).

andres.mansilla@umag.cl

The waterways of Patagonia and Antarctica have been viewed as 
one of the last pristine regions on Earth, with an extraordinary 
record of processes that took place before and after the prehistoric 
opening of the Drake Passage. Chilean continental marine flora 
is characterized by a relatively small number of endemic species. 
Nevertheless, the eco-regions of the Magellanic sub-Antarctic and 
Antarctica itself are unique in their diversity of endemic seaweed. In 
the sub-Antarctic 51 percent of the seaweed species are endemic, 
while on the Antarctic continent the figure is 33 percent. The project 
“Addressing biogeographic and phylogeographic scenarios regarding 
origin and persistence of macroalgal floral diversity in sub-Antarctic 
and Antarctic regions using taxonomic, ecophysiological and 

Species of 
the genus 
Desmarestia 
found in the 
Magallanes 
region and in 
Antarctica.

Concentrations of chlorophyll a (Chl a), chlorophyll c (Chl c), and 
fucoxanthin (Fucox), in genus Desmarestia kelp in the sub-Antarctic eco-
region of Magallanes and the Antarctic continent.

molecular approaches” is studying the qualitative and quantitative 
composition of the photosynthetic pigments in the genus 
Desmarestia, endemic to Magallanes and Antarctic, and evaluates 
the photosynthetic activity on the Antarctic continent, taking into 
account photosynthetic differences due to latitude, in ways not 
previously studied.

Hanna Point
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The Secret History of the 
Chilean Forest
 
Dr. Marcelo Leppe Cartes

INACH

mleppe@inach.cl

Over 160 years ago the English naturalist Joseph Dalton Hooker 
introduced the idea that the similarities of plants among the 
southern continents was evidence of a common origin for an ancient 
common terrestrial mass.
Although it is virtually impossible to explain all the complexities of 
the distribution of Gondwanian plants on the basis
of a single group, the genus Nothofagus has been considered one
of the key genera of angiosperms for establishing the evolutionary 
and migratory patterns of the biota in the Southern Hemisphere.
Nothofagaceae would have arrived or diversified on the Antarctic 
peninsula during the Late Cretaceous period (about 80 million years 
ago), a time which would be associated with finding other constituent 
elements of the southern forests and remains of the extinct flora 
from the Cretaceous. The high degree of exclusivity of Antarctic flora 
during the Cretaceous doesn’t provide support, at least between 83 
to 68 million years ago, to the existence of terrestrial connections 
between the two land masses, meaning that Nothofagus would have 
been confined to Antarctica. In South America, the Cretaceous record 
for this genus is scarce and limited only to pollen record.
The recent discovery of leaf imprints associated with dinosaurs in 
Magallanes suggests the existence of land bridges 66 to 68 million 
years ago, which allowed the first case of a forest dominated 
by Nothofagus in South America, laying the foundation for the 
establishment of a temperate rainforest in the southern region of 
Chile, known as the Valdivian Forest (37º to 48º S latitude).

The base camp, Última Esperanza District.

Impressions 
of Nothofagus 
leaves from more 
than 66 million 
years ago, found 
in Magallanes, 
Chile (51º S 
latitude).
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